NOTICE OF OPEN MEETING & VOTE TO
CLOSE PART OF THE MEETING
AGENDA
COUNCIL MEETING
City of Moberly
City Council Room — Moberly City Hall
101 West Reed Street
August 03, 2020
6:00 PM

Posted:

Pledge of Allegiance

Roll Call

Approval of Agenda

Recognition of Visitors

Communications, Requests, Informational Items & Consent Calendar

1. Presentation from Jason Zamkus, Zamkus Associates LLC on 2020 Legislation Session

Public Hearing and Receipt of Bids

2. Receipt of bids for the utility disconnect for residential properties for the next three (3) years (2020-
2023).

Ordinances & Resolutions

3. An Ordinance Accepting Change Order No. 1 In The Amount Of $20,798.72 To The Morley Street
Sidewalk Improvement Project

4. An Ordinance Approving An Intergovernmental Cooperation Agreement; And Providing Further

Authority

An Ordinance Approving A Cooperative Agreement For Parking Lot Lease With GRD Moberly

Real Estate, LLC.

A Resolution Authorizing The City Manager To Purchase Pump Station Control Systems For The

Heritage Hills Golf Course Irrigation System.

A Resolution Authorizing The City Manager Of Moberly, Missouri To Execute A Managed

Services Agreement With The Tech Shop, LLC To Provide Information Technology Administrative

Services To The Moberly Police Department.

8. A Resolution Accepting The Bid Of And Authorizing Contracting With Agee Plumbing, LLC. For
Residential Utility Disconnections For A Three-Year Period.

9. A Resolution Of The City Of Moberly, Missouri Accepting And Authorizing Use Of The Sugar
Creek Lake Source Water Protection Plan.

10. A Resolution Approving A Lease Agreement With The Randolph County Democrats For Property
Located At 220 W. Reed Street And Authorizing The City Manager To Execute The Lease.

11. A Resolution Supporting MBL Development Co.’s Application For Low Income Tax Credits For
Senior Housing In Moberly, Missouri.

12. A Resolution Approving A Cooperative Purchase And Development Agreement With Tannehill
Apartments LP and Authorizing The City Manager To Execute The Agreement.

13. A Resolution expressing support for Tannehill Apartments LP intended application for low income
tax credits.

|




14. A Resolution Authorizing The City Manager To Issue A Request For Proposals For The Adaptive
Reuse Of The Moberly Junior High School Building.
15. A Resolution appropriating money out of the Treasury of the City of Moberly, Missouri.

Official Reports

Anything Else to Come Before the Council

16. Consideration for approval of New and Renewal Liquor Applications.

17. Consideration of a Motion to adjourn to a Work Session followed by a Closed Session to discuss
the status of pending negotiated contract. (MO Statute 610.021) (12)

Adjournment

We invite you to attend virtually by viewing it live on the City of Moberly You Tube Live

Channel, Facebook page. A link to the City’s Channel can be found on our website’s main page at

www.cityofmoberly.com. The public is invited to attend the Council meeting. Representatives of

the news media may obtain copies of this notice by contacting the City Clerk. If a special

accommodation is needed as addressed by the Americans with Disabilities Act, please contact the

City Clerk twenty-four (24) hours in advance of the meeting.



http://www.cityofmoberly.com/

City of Moberly Agenda Number:

#2.

Community

City Council Agenda Summary Department: Development

Date: August 3, 2020

Agenda Item: Receipt of bids for the utility disconnect for residential properties for the next
three (3) years (2020-2023).
Summary: We advertised for bids in the newspaper and sent letters to ten (10) licensed
plumbers. Bids were opened July 15, 2020 and one (1) bid was received.
Recommended
Action: Accept this bid..
Fund Name: N/A
Account Number: N/A
Available Budget $: N/A
ATTACHMENTS: Roll Call Aye Nay
_____Memo ____ Council Minutes Mayor
___ Staff Report ___Proposed Ordinance M___ S Jeffrey _
__ Correspondence __ Proposed Resolution
_X__Bid Tabulation __ Attorney’s Report Council Member
__ PI/IC Recommendation __ Petition M__ S__ Brubaker -
____P/C Minutes ____ Contract M__ S___ Kimmons _
___ Application __ Budget Amendment M__ S__ Davis _
___ Citizen __ Legal Notice M__ S Kyser
____ Consultant Report Other Passed  Failed




Advertisement of Bids for Utility Disconnects

The City of Moberly will receive sealed bids for the removal of water and sewer services for not
less than twenty (20) residential structures within the City of Moberly over the next three years
July 2020 until June 30, 2023. Sealed bids marked “Residential Utility Disconnects 2023” are
due by 10:00 AM on July 15, 2020 and submitted to the City Clerk’s Office here at City Hall,
101 W. Reed Street, Moberly, Missouri 65270. Submit a per unit property bid price for the
disconnection of Sewer and Water lateral service lines as close to the property line as possible.
Unit bid price to be effective for three years for any ordered disconnects by the City of Moberly.
The City of Moberly reserves the right to accept or reject any or all bids. For more information
call (660)269-7638.

SUBMITTED BY THOMAS E. SANDERS
CITY OF MOBERLY
Director of Community Development

PLEASE PUBLISH ONE (1) TIME IN THE FOLLOWING EDITION OF THE MONITOR
INDEX: Weekend, June 27, 2020
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Agee Plumbing
9466 HWY BB
Huntsville, MO 65259

7/13/2020
This bid is for removal of water and sewer service lines from properties the
city has for disconnect. Federated Insurance on file at city hall.

Each address TOTAL BID $550.00

Thank You

CarLA/g,/ee

Y /4

lz‘/é /é/‘—'z____
JP# 73

Installer ID #30606
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Company Address

Agee Plumbing 9466 Highway BB
Magic City Plumbing 1907 Darwood Cir
Moberly Plumbing PO Box 585
Top Hand Plumbing 1614 County Rd 1510
Tucker Plumbing 34179 St. Hwy PP
England Plumbing 4151 N Rivera Dr

Mr. Fix It 215 Terrill Rd
Self Plumbing 100 Fulton
Brooks Plumbinmg PO Box 134

D&G Plumbing 1211 Enterprise Rd

City

Huntsville
Moberly
Moberly
Moberly

Macon

Columbia
Moberly
Moberly

Renick
Macon

State

MO
MO
MO
MO
MO
MO
MO
MO
MO
MO

Zip

65259
65270
65270
65270
63552
65202
65270
65270
65278
63552
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i Agenda Number:
Clty of MOberIy Department: Public Utilities

City Council Agenda Summary Date: _August 3, 2020

Agenda Item: An Ordinance Accepting Change Order No. 1 In The Amount Of $20,798.72
To The Morley Street Sidewalk Improvement Project

Summary: The attached change order reflects additional quantities to connect properties
to the water main on the east side of North Morley Street. The net change in
price is an increase of $20,798.72.

Recommended
Action: Approve this ordinance.

Fund Name: Capital Improvement Sales Tax
Account Number: 304.000.5502

Available Budget $: $1,260,500.00

ATTACHMENTS: Roll Call Aye Nay

_____Memo ____ Council Minutes Mayor

__ Staff Report X __ Proposed Ordinance M__ S__ Jeffrey _
__ Correspondence __ Proposed Resolution

____Bid Tabulation ___ Attorney’s Report Council Member

__ PI/IC Recommendation __ Petition M__ S Brubaker o
____P/C Minutes ____Contract M__ S___ Kimmons _
__ Application __ Budget Amendment M__ S__ Davis _
__ Citizen __ Legal Notice M__ S Kyser

__ Consultant Report Other Passed  Failed




BILL NO. ORDINANCE NO.

AN ORDINANCE ACCEPTING CHANGE ORDER NO. 1 IN THE AMOUNT OF
$20,798.72 TO THE MORLEY STREET SIDEWALK IMPROVEMENT PROJECT.

NOW THEREFORE BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF
MOBERLY, MISSOURI, TO-WIT:

SECTION ONE: This council authorized the Morley Street Sidewalk Improvement
Project Improvement project by Ordinance No. 9593.

SECTION TWO: The contractor, S & A Equipment and Builders, LLC reports that 5
line item overruns totaling $20,798.72 were necessary to connect properties to the water main on
the east side of North Morley Street.

SECTION THREE: The Moberly City Council hereby accepts Change Order #1 and
authorizes the City Manager to execute the Change Order on behalf of the City and to pay the
increased amount.

SECTION FOUR: This Ordinance shall be in full force and effect from and after its
passage and adoption by the Council of the City of Moberly, Missouri, and its signature by the
officer presiding at the meeting at which it was passed and adopted.

PASSED AND ADOPTED by the Council of the City of Moberly, Missouri, this 3rd day

of August, 2020.

ATTEST: Presiding Officer at Meeting

City Clerk

10
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CHANGE ORDER No. 1
CONTRACTOR: S&A Equipment & Builders, LLC LPA: City of Maoberly

SROJECT NAME: Morley Street Improvement Project PROJECT NO.: STP-4500(207) & STIP 2P3220

The Contractor is hereby directed to make the following changes from the contract:

#3.

1. DESCRIPTION AND REASON FOR CHANGE:

Item 902.88-11 pull box, preformed class 2 - The unit listed in the contract bid item list for the unit bid item pull box, preformed class 2 was incorrectly specified as CY but
instead should be specified as EA. This is a no cost change.

The line item adjustments below, all non-participating items (Base Bid B), address water meter reconnect changes and additions from the original plans per requirements of
the City of Moberly. These changes also include additional cutting and capping of the City’s abandoned 2" water main along Morley Street that are necessary for project
completion. Details regarding line items changes are as follows:

Item 603.99.02A Service Line - 1 in HDPE - Added 75 LF for connecting to meter at Partial 13, eliminated 80 LF due to connecting to one meter in lieu of two meters at
Partial 19, added 80 LF for connecting to meter at Partial 20, added 80 LF for connecting to second meter at Partial 29, and added 30 LF to complete the meter connection
to Morley St at Parital 30, resulting in a total additional 185 LF of Servie Line - 1 in HDPE.

Item 603-99.02B Service Line - 1 in Copper - Added 9 LF for completing connection to meter at Partial 36, resulting in a total additional 9 LF of Service Line 1 in Copper.
Item 603-99.02D 3 in HDPE Bored Crossing - Added 80 LF of smaller diameter bore due to connecting to one meter in lieu of two meters at Partial 19, added 80 LF due to
|connecting to meter at Partial 20, and added 80 LF for connecting to second meter at Partial 29, resulting in a total additional 240 LF of 3 in HDPE Bored Crossing.

Item 603.99.02E 4 in HDPE Bored Crossing - Eliminated 80 LF of larger diameter bore due to connecting to one meter in lieu of two meters at Partial 19, resulting in a total
reduction of 80 LF of 4 in HDPE Bored Crossing

Item 603-99.020 Cut and Cap 2 in Main - Added 1 EA to cap abandoned 2" main near Sta 32+50 (Fulton Ave - west), added 2 EA to cap abandoned 2" main near
approximate Sta 44+25 to 44+50, Jefferson St (west), and added 2 EA to cap abandoned 2" main near approximate Sta 55+40 to 56+05, parking lot approach (west),
resulting in a total additional 5 EA of Cut and Cap 2 in Main.

Item 603.99-02R 3" Bored Crossing, Uncased - Contingent item added at agreed price of $33.00/LF for adding 75 LF for connecting to meter at Partial 13, resulting in a
total 75 LF of 3" Bored Crossing, Uncased.

2. COST OF WORK AFFECTED BY THIS CHANGE ORDER.

EST.|CONTRACT]| UNITS UNITS UNITS U [ CONTRACT | AMOUNT OF | AMOUNT OF
LINE| ITEM ITEM DESCRIPTION PREVIOUSLY TOBE OVERRUN, [ N OR OVERRUN | UNDERRUN
NO. NO. PROVIDED |CONSTRUCTED| UNDERRUN, [ | AGREED OR PLUS OR MINUS
FOR CONTINGENT| T | UNIT PRICE [CONTINGENT| CONTINGENT
603.99.02A |Service Line - 1 in HDPE 951.00 1136.00/ 185.00| LF $21.50 $3,977.50/
603-99.02B | Service Line - 1 in Copper | 18.00 27.00 9.00| LF $434.23 $3,908.07
603-99.02D |3 in HDPE Bored Crossing | 951.00 1191.00] 240.00| LF $42.69|  $10,245.60
603-99.02E |4 in HDPE Bored Crossing | 367.00 287.00 80.00| LF $54.08| $4,326.40
603-99020 |Cut and Cap 2 in Main | 8.00 13.00/ 5.00f EA $903.79| $4,518.95!
603.99-02R |3" Bored Crossing, Uncased | 0.00 75.00] 75.00| LF $33.00! $2,475.00!

TOTALS:[ _ $25,125.12 | $4,326.40

w

. SETTLEMENT FOR COST OF THE ABOVE CHANGE TO BE MADE AT CONTRACT UNIT PRICES, EXCEPT AS NOTED:
N/A

4 COMMENTS:

5 COST ADJUSTMENTS TO THE CONTRACT:
1. CONTRACT AMOUNT $1,274,320.22
2. OVERRUN THIS ORDER $25,125.12
3. OVERRUN PREVIOUS $0.00
4. UNDERRUN THIS ORDER $4,326.40
5. UNDERRUN PREVIOUS $0.00
6. PROJECT TOTAL $1,295,118.94
THE TERMS OF SETTLEMENT OUTLINED ABOVE ARE HEREBY AGREED TO:
o~ Ve
APPROVED: (OWNER) DATE ¥ APPROVED: (CONTRACT(%R)/ ’ DATE
| I
| / I
A Al fawee 711712020
]
APPROVED : MODOT DATE APPROVED: (CONSTRUGTION ENGINEER) DATE
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City of Moberly Agenda Number:

#4.

Department: Parks and Recreation

City Council Agenda Summary Date: _August 3, 2020

Agenda Item: An Ordinance Approving An Intergovernmental Cooperation Agreement; And
Providing Further Authority

Summary: Park Board and City Council have already approved contracts for a restroom
and pavilion to be constructed in Depot Park. As noted when the project was
processed, CID funding was sought to turn what was a seasonal restroom into
a year-round restroom that would serve downtown and community events
throughout the year. This amounted to a contribution of $7,000, a great
investment for the CID considering the additional 6 months per year of utility.
The CID recommended approval of the funding and attached is the related
intergovernmental cooperation agreement.

Recommended
Action: Approve this ordinance

Fund Name: Parks Capital Improvement
Account Number: 115.041.5502

Available Budget $: $190,000 (Most recent staff budget revision for 2020-2021).

ATTACHMENTS: Roll Call Aye Nay

_____Memo ____ Council Minutes Mayor

__ Staff Report _Xx_ Proposed Ordinance M__ S__ Jeffrey _

__ Correspondence __ Proposed Resolution

____ Bid Tabulation ___Attorney’s Report Council Member

__ PI/IC Recommendation __ Petition M__ S Brubaker o

____P/C Minutes ____ Contract M__ S___ Kimmons _

__ Application __ Budget Amendment M__ S__ Davis _

__ Citizen __ Legal Notice M__ S Kyser

__ Consultant Report Other Passed  Failed
12




BILL NO: ORDINANCE NO:
AN ORDINANCE APPROVING AN INTERGOVERNMENTAL COOPERATION
AGREEMENT; AND PROVIDING FURTHER AUTHORITY.

WHEREAS, the City of Moberly (the “City”’) wishes to install public restroom facilities at
Depot Park and has obtained itemized estimates to allow the placement and installation of the
public restrooms and the City now wishes to obtain supplemental funding allow for year round
operation to support the installation of the aforesaid facilities; and

WHEREAS, Depot Park lies within the corporate limits of the Downtown Moberly
Community Improvement District (the “District”); and

WHEREAS, the Board of Directors of the District has determined that the installation of
the restroom facilities at Depot Park will serve the needs of businesses and residents of the District
and is willing to contribute funds to the City to support the ability of the City to operate the
restroom facilities year round, all subject to the terms and conditions of a certain Intergovernmental
Cooperation Agreement, in substantially the form of Exhibit A, attached to and incorporated by
reference in this Resolution (the “Agreement”);

NOW, THEREFORE, BE IT ORDAINED BY THE COUNCIL OF THE CITY OF
MOBERLY, MISSOURI, as follows, to-wit:

SECTION 1. The Agreement in substantially the form set forth in Exhibit A is hereby
approved and the Mayor of the City is hereby authorized and directed to execute and deliver the
Agreement as herein approved on behalf of the City.

SECTION 2. The Mayor, City Manager, City Clerk, City Finance Director and other
applicable City staff are hereby further authorized and directed to take such further actions and to
execute and deliver such certificates or other documents as may be necessary or convenient to

1

Ordinance Approving a Cooperation Agreement for Resttaam Supplemental Funding (v.1)
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carry out the intent of this Ordinance, to satisfy the City’s obligations under the Agreement, and
to obtain for City residents and businesses the benefits of year round operation of public restroom
facilities at Depot Park.

SECTION 3. The portions of this Ordinance shall be severable. In the event that any portion
of this Ordinance is found by a court of competent jurisdiction to be invalid, the remaining portions
of this Ordinance are valid, unless the court finds the valid portions of this Ordinance are so essential
and inseparably connected with and dependent upon the void portion that it cannot be presumed that
the Council would have enacted the valid portions within the invalid ones, or unless the court finds
that the valid portions standing alone are incomplete and are incapable of being executed in
accordance with the legislative intent.

SECTION 4. This Ordinance shall take effect and be in force from and after its passage
and adoption by the Council of the City of Moberly, Missouri, and its signature by the officer
presiding at the meeting at which it was passed and adopted.

PASSED AND ADOPTED by the Council of the City of Moberly, Missouri onthis __ day

of , 2020.

Presiding Officer at Meeting

ATTEST:

Diane Kay Galloway, CMC/MRCC, City Clerk

Ordinance Approving a Cooperation Agreement for Re Supplemental Funding (v.1)
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Exhibit A
INTERGOVERNMENTAL COOPERATION AGREEMENT

THIS INTERGOVERNMENTAL COOPERATION AGREEMENT (this “Agreement”)
is made and entered into as of the day of , 2020, by and between the
DOWNTOWN MOBERLY COMMUNITY IMPROVEMENT DISTRICT, a community
improvement district and Missouri political subdivision having a principal office at 101 West Reed
Street, Moberly, Missouri 65270 (the “District”) and THE CITY OF MOBERLY, a city of the
third class and Missouri municipal corporation having a principal office at 101 West Reed Street
— City Hall, Moberly, Missouri 65270 (the “City”).

RECITALS

A. Sections 70.210 through 70.320 of the Revised Statutes of Missouri, as amended,
authorize municipalities and other political subdivisions to contract and cooperate with other
municipalities or political subdivisions for the planning, development, construction, acquisition,
or operation of any public improvement or service, the subject and purposes of which are within
the scope of the powers of such municipality or political subdivision.

B. Pursuant to a proper petition submitted to and approved by the Council of the City
(the “Petition”), the District was established as a political subdivision of the State of Missouri
authorized to exercise the powers provided under the Community Improvement District Act,
sections 67.1401 through 67.1571 the Revised Statutes of Missouri, as amended (the “CID Act”).

C. Under the CID Act, the District is empowered, among other things, (i) to make and
enter into contracts with public and private entities necessary or convenient to exercise its powers
under the CID Act; (i1) to make expenditures and use its revenues as necessary to carry out its
powers under the provisions and purposes of the CID Act; and; (iii) to provide assistance to
construct, install, maintain, and equip within District boundaries certain public improvements
including, without limitation, restrooms.

D. The City has obtained an itemized estimate, a copy of which is attached as Exhibit
A to and incorporated by reference in this Agreement (the “Estimate”), to allow the placement
and installation of public restrooms at Depot Park within the boundaries of the District and the
City wishes to obtain supplemental funding to provide heating and air conditioning components
allowing for year round operation of the aforesaid facilities and the Board of Directors of the
District (the “Board of Directors™) is willing to contribute funds to the City to support the year
round operation of the restroom facilities, subject to the terms and conditions of and as further set
forth in this Agreement.

AGREEMENT

NOW, THEREFORE, in consideration of the above premises and mutual covenants and
agreements contained herein and other good and valuable consideration, the receipt and sufficiency
of which are hereby acknowledged, the parties hereto hereby agree as follows:

Ordinance Approving a Cooperation Agreement for Re Supplemental Funding (v.1)
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1. Confirmation of Findings and Determinations. The Board of Directors hereby
confirms its finding and determination that the installation of restroom facilities at Depot Park will
serve the needs of businesses and residents of the District and is in furtherance of the goals and
objectives of the Revitalization Program set forth in the Petition and that the expenditures by the
District provided for in this Agreement are within the scope of the District’s powers pursuant to
the CID Act and are for a public purpose.

2. Undertakings by the District; Indemnification by City. Upon notice by the
City of execution by the City of a binding contract for the installation of public restroom
facilities at Depot Park (the “Installation Contract”) in accordance with the scope of work
provided in the Estimate, the District shall pay to the City from then lawfully available funds
within Thirty (30) days of the receipt of such notice an amount not to exceed Seven Thousand
Dollars and no cents ($7,000.00), which amount shall be used by the City to supplement the
City’s expenditures in respect of the installation of the aforesaid public restroom facilities. In
the event such payment occurs in any subsequent year, the aforesaid payment shall be subject
to annual appropriation by the Board of Directors for the applicable year. To the full extent
lawful, the City hereby agrees to indemnify, defend and hold harmless the District, its officials,
officers, agents, attorneys, employees or representatives from and against any claim, action,
proceeding, demand or award initiated at any time by or on behalf of any party other than a named
Party to this Agreement and directed to the District or any of its officials, officers, agents,
attorneys, employees or representatives and arising out of this Agreement, the expenditure of
funds authorized hereunder, the installation and maintenance of the aforesaid public restroom
facilities, failure or deficiency of any payment to contractors or subcontractors of the City,
personal injury or property damage related to the installation or maintenance of the public
restroom facilities, or any actions taken or omitted by an agent or employee of or contractor or
subcontractor to the City involved in any way in connection with the installation or maintenance
of the public restroom facilities or any portion thereof.

3. Undertakings by the City; Acknowledgement of the District a Pre-condition.
The City in the City’s own name shall contract with such private contractors and service providers
as may be required to install the public restroom facilities at Deport Park in accordance with the
scope of work set forth in the Estimate. During and upon completion of the installation of the
public restroom facilities the City shall visibly acknowledge by appropriate signage at or near
the location of the restroom facilities the financial support of the District which
acknowledgement shall be a pre-condition for any obligation to make payments pursuant to this
Agreement. The City shall be solely responsible for the timeliness of completion and the
furnishing of each and all of the components set forth in the Estimate in connection with the
installation of the public restroom facilities at Deport Park. The City shall promptly pay when
and as due all such costs incurred or contracted for in connection with the aforesaid installation.

4. Mutual Cooperation. Each party to this Agreement hereby further agrees and
covenants: (i) to cooperate in good faith with one another in each of the undertakings authorized by
this Agreement; (i1) to take such actions as may be reasonably necessary to facilitate the undertakings
authorized by this Agreement and which do not impair the rights of the acting or signing party as they
exist under this Agreement; and (ii1) to otherwise aid and assist each other in carrying out the terms,
provisions and intent of this Agreement.

Ordinance Approving a Cooperation Agreement for Re Supplemental Funding (v.1)
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5. Notices. All notices between the parties hereto shall be in writing and shall be sent
by certified or registered mail, return receipt requested, by personal delivery against receipt or by
overnight courier, shall be deemed to have been validly served, given or delivered immediately
when delivered against receipt or Three (3) business days after deposit in the mail, postage prepaid,
or One (1) business day after deposit with an overnight courier, and shall be addressed as follows:

If to the City: City of Moberly
101 West Reed Street — City Hall
Moberly, Missouri 65270
Attention: City Manager

If to the District: Downtown Moberly Community Improvement District
101 West Reed Street
Moberly, Missouri 65270
Attention: Chair

With a copy to: Cunningham, Vogel & Rost, P.C.
333 South Kirkwood Road, Suite 300
St. Louis, Missouri 63122
Attention: Thomas A. Cunningham, Esqg.

Each party shall have the right to specify that notice is to be addressed to another address by giving
to the other party Ten (10) days written notice thereof.

6. Term of Agreement; Assignment. This Agreement shall terminate upon the final
payment by the City under the Installation Contract; provided that the indemnification obligations
of the City shall survive expiration or termination for any reason of this Agreement. This
Agreement shall not be assignable by any party without prior written consent of the other party.

7. No Personal Liability. No present or future official, agent, employee, or
representative of the City or of the District shall be personally liable to any other for any default,
breach of duty or other claim arising from this Agreement or actions hereunder.

8. No Waiver of Sovereign Immunity. Nothing in this Agreement shall constitute or
be deemed to be a waiver by the City or the District of that party’s sovereign immunity.

9. No Third Party Beneficiaries. This Agreement is not intended to create or result
in any third party beneficiary and shall not create any rights enforceable by any third party.

10. Entire Agreement; Amendment; No Waiver by Prior Actions. The parties
hereto agree that this Agreement shall constitute the entire agreement between the parties in respect
of the undertakings specified herein and no other agreements or representations other than those
contained in this Agreement have been made by the parties. This Agreement shall be amended
only in writing and effective when signed by the duly authorized agents of the parties. The failure
of any party hereto to insist in any one or more cases upon the strict performance of any term,

Ordinance Approving a Cooperation Agreement for Re Supplemental Funding (v.1)
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covenant or condition of this Agreement to be performed or observed by another party shall not
constitute a waiver or relinquishment for the future of any such term, covenant or condition.

11. Severability. In the event any term or provision of this Agreement is held to be
unenforceable by a court of competent jurisdiction, the remainder shall continue in full force and
effect, to the extent the remainder can be given effect without the invalid provision.

12. Binding Effect. Except as otherwise expressly provided in this Agreement, the
covenants, conditions and agreements contained in this Agreement shall bind and inure to the
benefit of the City, the District, and their respective successors and permitted assigns.

13.  Choice of Law; Venue. This Agreement and every question arising hereunder
shall be construed or determined according to the laws of the State of Missouri. The parties hereto
each agree that any action at law, suit in equity, or other judicial proceeding arising out of this
Agreement shall be instituted only in the Circuit Court of Randolph County, Missouri or in federal
court of the Eastern District of Missouri and waive any objection based upon venue or forum non
conveniens or otherwise.

14. Headings; No Presumption; Agreement Preparation. The headings and
captions of this Agreement are for convenience and reference only, and in no way define, limit, or
describe the scope or intent of this Agreement of any provision thereof and shall in no way be
deemed to explain, modify, amplify or aid in the interpretation or construction of the provisions of
this Agreement. Each party to this Agreement and their attorneys have had full opportunity to
review and participate in the drafting of the final form of this Agreement. This Agreement shall
be construed without regard to any presumption or other rule of construction whereby ambiguities
within this Agreement or such other document would be construed or interpreted against the party
causing the document to be drafted. The parties hereto each further represent that the terms of this
Agreement has been completely read by them and that those terms are fully understood and
voluntarily accepted by them. In any interpretation, construction or determination of the meaning
of any provision of this Agreement, no presumption whatsoever shall arise from the fact that the
Agreement was prepared by or on behalf of any party hereto.

15.  Execution; Counterparts. Each person executing this Agreement in a
representative capacity warrants and represents that he or she has authority to do so, and upon
request by another party, proof of such authority will be furnished to the requesting party. This
Agreement may be executed at different times and in two or more counterparts, and all counterparts
so executed shall for all purposes constitute one and the same instrument, binding on the parties
hereto, notwithstanding that both parties may not have executed the same counterpart. In proving
this Agreement, it shall not be necessary to produce or account for more than one such counterpart
executed by the party against whom enforcement is sought.

IN WITNESS WHEREOF, the DISTRICT and the CITY have caused this Agreement to be
executed in their respective names and attested to as of the date first above written.

Ordinance Approving a Cooperation Agreement for Re Supplemental Funding (v.1)
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DOWNTOWN MOBERLY COMMUNITY
IMPROVEMENT DISTRICT

Brian Crane, Chair

By:
ATTEST:
By:
Secretary
By:
ATTEST:

THE CITY OF MOBERLY

Jerry Jeftrey, Mayor

D. K. Galloway, CMC/MRCC, City Clerk

Ordinance Approving a Cooperation Agreement for Re
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EXHIBIT A
PUBLIC RESTROOM COST ESTIMATE
SN
— dp\f’ Q(\]bi XQ}}\ D(‘OA Td{%
TN o
BUDGET COST ESTIMATE 87\ /Date: May 27, 2020

Project No. L&J Job #1260

L& Development Ing. ;5

Té\ Project: City of Moberly
K\ Parks and Recreation - Depot Park Bathrooms
' 1513 Union Avenue Suite 1200 %( G West Reed Street
: ‘@ Moberly, Missouri 65270 } \ ) “ Maberly, MO 65270
-\ (e60) 269-8008 s
§ www.ljdevelopment.com 7 \\ \ &, l Materials Taxable: No
\J? ) ! q‘ ( Project Sq. Ft. 170 | Sq. Ft. /\W“ )
5@"' Division A
Description Quanity Unit Sub-Totals Notes:
1.000 General Conditions
1.030 - Professional Fees
Architect 1 LS David L. Mackey, Architect Vi
1.040 - Project Supervision 1] MTH L&J Development inc. v
1.060 - Permits Waived by the City of Moberly | w
I g
N

1.511 - Temporary Electricity- By Owner

1.512 - Temporary Lighting- By Owner

1.514 - Temporary Water- By Owner

1.515 - Temporary Toilet 2| MTH Apollo Porta Potties
1.560 - Temp. Barriers & Enclosures 1 LS Viny! Fencing of Ditches and Footings
1.700 - Clean-up

Daily Cleaning 12| HR L&J Development Employees
1.708 - Dumpster / Dump Fee

6 Yrd. Dumpster 2| TRIP Dump Trailer

Dump Fee (Solid Waste) Transfer Station

Division 1.000 General Conditions Total: $5,021.40

2.000 Sitework
2.250 - Layout 2| HR L&J Development Employees
2.310 - Grading - Finish & Rough

Skid Loader w/Operator 4/ HR L&J Development Employees
2.510 - Water Distribution 1 LS Magic City Plumbing

- Per Information provided by City

2.530 - Sewer Distribution 1 LS Magic City Plumbing

- Per Information provided by City

Division 2.000 Sitework Total: $8,650.15

4‘@?)&&
3.000 Concrete ’

3.100 - Footing System, Concrete
16"x 30" Trench Footing 58| LF Moberly Ready Mix
L&J Development Employees

3.300 - S.0.G. System, Concrete
Sub-Contract 1 LS Moberly Ready Mix

4" Conc./4" Base, Reinf., Forming, VB & Labor L&J Development Employees

Division 3.000 Concrete Total: $6,056.80
|
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Division
Description Quanity Unit Sub-Totals Notes:
4.000 Masonry
4.100 - Masonry
Sub-Contract 1 LS Harrison Masonry

Division 4.000 Masonry Total:

5.000 Wood & Plastics

6.100 - Misc. Wood Framing Moberly Lumber
2x4x92 5/8" Stud 60| EA
2x4x10' No.2 4| EA
2x4x16', No.2 4/ EA
2x6x92 5/8" Stud 20 EA
2x6x10', No.2 4] EA
2x8x10' DF 15| EA
2x4x10', Treated 2| EA
2x4x16', Treated 2| EA
2x6x10', Treated 2| EA
7/16"x4'x8' OSB 401 EA
3/4"x4'x8' OSB 6] EA
Fasteners & Adhesives 11 LS
Labor to Frame 40| HR L&J Development Employees

Division 6.000 Wood & Plastics Total:

7.000 Thermal & Moisture Protection

7.200 - Insulation

Moberly Lumber

House Wrap ( 100') 1 EA

R-13 Batt (Unfaced) 640| SF

R-30 Batt (Unfaced) 200| SF

Sales Tax LS

Labor to Install 8] HR L&J Development Employees
7.500 - Membrane Roof System 1 LS Jeff Reed Roofing
7.900 - Joint Sealants 1 LS L&J Development Employees

Division 7.000 Thermal & Moisture Protection Total:

B.000 Doors & Windows

8.100 - Hollow Metal Doors & Frames

IHM-1 Door, Insulated HM, 18 Ga./S0 min. Primed 3| EA Negwer Materials
HM-1 Frame (Exterior) 16 Ga. Welded, Primed 3| EA
Labor to Install 12| HR L&J Development Employees

8.710 - Door Hardware

LO-1 Lockset - Cylinder, Keyed / Thumb Operator

Negwer Materials

H-1 Hinges (Exterior)

CL-1 Closer - Negwire

GA-1 Weatherstripping, Vinyl Seal

TH-1 Threshold, 1/2"x5"x36"

ST-3 Door Stop, Floor Mount (3" High)

SW-1 Sweeps, 36"

KP-1 Kickplate, 10" x 34"

Labor to Install

Dlwlw|w|w|w|w|w]|w
m
p

L&J Development Employees

Division 8.000 Doors & Windows Total:

9.000 Finishes

9.200 - Drywall
5/8" Gypsum 200/ SF Lowe's
Labor to Hang & Tape 200| SF Marc Bales Construction
Page 2
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Division
Description Quanity Unit Sub-Totals Notes:
9.250 - FRP 1] LS Negwer Materials
L&J Development Employees
9.651 - Rubber Base
4" High Johnsonite 80| LF Art's Appliance - L&J Development
9.900 - Painting & Staining
Paint Interior Walls (Drywall) 200{ SF Lowe's - L&J Development Employees
Division 9.000 Finishes Total: $4,360.44
10.000 Specialties
10.800 - Toilet Accessories
TA-1, 18" Grab Bar 2| EA Negwer Materials
TA-2, 36" Grab Bar 2| EA
TA-3, 42" Grab Bar 2| EA
TA-6, Dual, Surface Mount Toilet Paper Disp. 2| EA
TA-9, Surface Mount Soap Disp. 2] EA
TA-10, No-Touch Hand Dryer (White) 2| EA
TA-17, Sanitary Napkin Disposal 11 EA
TA-21, Mirror - 24" x 36" 2| EA
TA-23, Baby Changing Station 2| EA
OT-3, ADA Restroom Sign - (Men) 1| EA
OT-4, ADA Restroom Sign - (Women) 1] EA
Labor to Install 8] HR L&J Development Employees
Division 10.000 Specialties Total: $2,719.75
15.000 Mechanical
15.100 - Plumbing
Sub-Contract 1] LS Magic City Plumbing
Fixture, Waste, and Supply (No. of Fixtures)
15.700 - HVAC Controlled Aire
Sub-Contract-Mini Split systems (ADD $7,287.26)
Division 15.000 Mechanical Total:  $11,330.00
16.000 Electrical
16.100 - Electrical
Sub-Contract-Out of Confract Told that NEMO Electric will take care
of out of Contract.
Division 16.000 Electrical Total: $0.00
$67,600.00
$397.65
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INTERGOVERNMENTAL COOPERATION AGREEMENT

THIS INTERGOVERNMENTAL COOPERATION AGREEMENT (this “Agreement”) is made and
entered into as of the day of , 2020, by and between the DOWNTOWN
MOBERLY COMMUNITY IMPROVEMENT DISTRICT, a community improvement district and Missouri
political subdivision having a principal office at 101 West Reed Street, Moberly, Missouri 65270 (the “District™)
and THE CITY OF MOBERLY, a city of the third class and Missouri municipal corporation having a principal
office at 101 West Reed Street — City Hall, Moberly, Missouri 65270 (the “City”).

RECITALS

A. Sections 70.210 through 70.320 of the Revised Statutes of Missouri, as amended, authorize
municipalities and other political subdivisions to contract and cooperate with other municipalities or political
subdivisions for the planning, development, construction, acquisition, or operation of any public improvement
or service, the subject and purposes of which are within the scope of the powers of such municipality or political
subdivision.

B. Pursuant to a proper petition submitted to and approved by the Council of the City (the
“Petition™), the District was established as a political subdivision of the State of Missouri authorized to exercise
the powers provided under the Community Improvement District Act, sections 67.1401 through 67.1571 the
Revised Statutes of Missouri, as amended (the “CID Act”).

C. Under the CID Act, the District is empowered, among other things, (i) to make and enter into
contracts with public and private entities necessary or convenient to exercise its powers under the CID Act; (11)
to make expenditures and use its revenues as necessary to carry out its powers under the provisions and purposes
of the CID Act; and; (iii) to provide assistance to construct, install, maintain, and equip within District boundaries
certain public improvements including, without limitation, restrooms.

D. The City has obtained an itemized estimate, a copy of which is attached as Exhibit A to and
incorporated by reference in this Agreement (the “Estimate™), to allow the placement and installation of public
restrooms at Depot Park within the boundaries of the District and the City wishes to obtain supplemental funding
to provide heating and air conditioning components allowing for year round operation of the aforesaid facilities
and the Board of Directors of the District (the “Board of Directors™) is willing to contribute funds to the City
to support the year round operation of the restroom facilities, subject to the terms and conditions of and as further
set forth in this Agreement. '

AGREEMENT

NOW, THEREFORE, in consideration of the above premises and mutual covenants and agreements
contained herein and other good and valuable consideration, the receipt and sufficiency of which are hereby
acknowledged, the parties hereto hereby agree as follows:

1. Confirmation of Findings and Determinations. The Board of Directors hereby confirms its
finding and determination that the installation of restroom facilities at Depot Park will serve the needs of
businesses and residents of the District and is in furtherance of the goals and objectives of the Revitalization
Program set forth in the Petition and that the expenditures by the District provided for in this Agreement are
within the scope of the District’s powers pursuant to the CID Act and are for a public purpose.
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2, Undertakings by the District; Indemnification by City. Upon notice by the City of
execution by the City of a binding contract for the installation of public restroom facilities at Depot Park (the
“Installation Contract”) in accordance with the scope of work provided in the Estimate, the District shall
pay to the City from then lawfully available funds within Thirty (30) days of the receipt of such notice an
amount not to exceed Seven Thousand Dollars and no cents ($7,000.00), which amount shall be used by the
City to supplement the City’s expenditures in respect of the installation of the aforesaid public restroom
facilities. In the event such payment occurs in any subsequent year, the aforesaid payment shall be subject
to annual appropriation by the Board of Directors for the applicable year. To the full extent lawful, the City
hereby agrees to indemnify, defend and hold harmless the District, its officials, officers, agents, attorneys,
employees or representatives from and against any claim, action, proceeding, demand or award initiated at any
time by or on behalf of any party other than a named Party to this Agreement and directed to the District or any
of its officials, officers, agents, attorneys, employees or representatives and arising out of this Agreement, the
expenditure of funds authorized hereunder, the installation and maintenance of the aforesaid public restroom
facilities, failure or deficiency of any payment to contractors or subcontractors of the City, personal injury or
property damage related to the installation or maintenance of the public restroom facilities, or any actions taken
or omitted by an agent or employee of or contractor or subcontractor to the City involved in any way in
connection with the installation or maintenance of the public restroom facilities or any portion thereof.

3. Undertakings by the City; Acknowledgement of the District a Pre-condition. The City in
the City’s own name shall contract with such private contractors and service providers as may be required to
install the public restroom facilities at Deport Park in accordance with the scope of work set forth in the
Estimate. During and upon completion of the installation of the public restroom facilities the City shall visibly
acknowledge by appropriate signage at or near the location of the restroom facilities the financial support of
the District which acknowledgement shall be a pre-condition for any obligation to make payments pursuant
to this Agreement. The City shall be solely responsible for the timeliness of completion and the furnishing
of each and all of the components set forth in the Estimate in connection with the installation of the public
restroom facilities at Deport Park. The City shall promptly pay when and as due all such costs incurred or
contracted for in connection with the aforesaid installation.

4. Mutual Cooperation. Each party to this Agreement hereby further agrees and covenants: (i) to
cooperate in good faith with one another in each of the undertakings authorized by this Agreement; (i) to take such
actions as may be reasonably necessary to facilitate the undertakings authorized by this Agreement and which do
not impair the rights of the acting or signing party as they exist under this Agreement; and (i11) to otherwise aid and
assist each other in carrying out the terms, provisions and intent of this Agreement. :

5. Notices. All notices between the parties hereto shall be in writing and shall be sent by certified
or registered mail, return receipt requested, by personal delivery against receipt or by overnight courier, shall be
deemed to have been validly served, given or delivered immediately when delivered against receipt or Three (3)
business days after deposit in the mail, postage prepaid, or One (1) business day after deposit with an overnight
courier, and shall be addressed as follows:

If to the City: City of Moberly
101 West Reed Street — City Hall
Moberly, Missouri 65270
Attention: City Manager
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If to the District: Downtown Moberly Community Improvement District
101 West Reed Street
Moberly, Missouri 65270
Attention: Chair

With a copy to: Cunningham, Vogel & Rost, P.C.
333 South Kirkwood Road, Suite 300
St. Louis, Missouri 63122
Attention: Thomas A. Cunningham, Esq.

Each party shall have the right to specify that notice is to be addressed to another address by giving to the other
party Ten (10) days written notice thereof.

6. Term of Agreement; Assignment. This Agreement shall terminate upon the final payment by
the City under the Installation Contract; provided that the indemnification obligations of the City shall survive
expiration or termination for any reason of this Agreement. This Agreement shall not be assignable by any party
without prior written consent of the other party.

T No Personal Liability. No present or future official, agent, employee, or representative of the City
or of the District shall be personally liable to any other for any default, breach of duty or other claim arising from
this Agreement or actions hereunder.

8. No Waiver of Sovereign Immunity. Nothing in this Agreement shall constitute or be deemed to be
a waiver by the City or the District of that party’s sovereign immunity.

9. No Third Party Beneficiaries. This Agreement is not intended to create or result in any third
party beneficiary and shall not create any rights enforceable by any third party.

10.  Entire Agreement; Amendment; No Waiver by Prior Actions. The parties hereto agree that
this Agreement shall constitute the entire agreement between the parties in respect of the undertakings specified
herein and no other agreements or representations other than those contained in this Agreement have been made
by the parties. This Agreement shall be amended only in writing and effective when signed by the duly
authorized agents of the parties. The failure of any party hereto to insist in any one or more cases upon the strict
performance of any term, covenant or condition of this Agreement to be performed or observed by another party
shall not constitute a waiver or relinquishment for the future of any such term, covenant or condition. ‘

11. Severability. In the event any term or provision of this Agreement is held to be unenforceable by a
court of competent jurisdiction, the remainder shall continue in full force and effect, to the extent the remainder can
be given effect without the invalid provision.

12. Binding Effect. Except as otherwise expressly provided in this Agreement, the covenants,
conditions and agreements contained in this Agreement shall bind and inure to the benefit of the City, the District,
and their respective successors and permitted assigns.

13. Choice of Law; Venue. This Agreement and every question arising hereunder shall be construed
or determined according to the laws of the State of Missouri. The parties hereto each agree that any action at
law, suit in equity, or other judicial proceeding arising out of this Agreement shall be instituted only in the Circuit
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Court of Randolph County, Missouri or in federal court of the Eastern District of Missouri and waive any
objection based upon venue or forum non conveniens or otherwise.

14.  Headings; No Presumption; Agreement Preparation. The headings and captions of this
Agreement are for convenience and reference only, and in no way define, limit, or describe the scope or intent
of this Agreement of any provision thereof and shall in no way be deemed to explain, modify, amplify or aid in
the interpretation or construction of the provisions of this Agreement. Each party to this Agreement and their
attorneys have had full opportunity to review and participate in the drafting of the final form of this Agreement.
This Agreement shall be construed without regard to any presumption or other rule of construction whereby
ambiguities within this Agreement or such other document would be construed or interpreted against the party
causing the document to be drafted. The parties hereto each further represent that the terms of this Agreement
has been completely read by them and that those terms are fully understood and voluntanly accepted by them.
In any interpretation, construction or determination of the meaning of any provision of this Agreement, no
presumption whatsoever shall arise from the fact that the Agreement was prepared by or on behalf of any party
hereto.

15.  Execution; Counterparts. Each person executing this Agreement in a representative capacity
warrants and represents that he or she has authority to do so, and upon request by another party, proof of such
authority will be furnished to the requesting party. This Agreement may be executed at different times and in
two or more counterparts, and all counterparts so executed shall for all purposes constitute one and the same
instrument, binding on the parties hereto, notwithstanding that both parties may not have executed the same
counterpart. In proving this Agreement, it shall not be necessary to produce or account for more than one such
counterpart executed by the party against whom enforcement is sought.

IN WITNESS WHEREOF, the DISTRICT and the CITY have caused this Agreement to be executed in
their respective names and attested to as of the date first above written.

DOWNTOWN MOBERLY COMMUNITY IMPROVEMENT
DISTRICT

By : Z”—~ o—
Brian Crane, Chair

ATTEST: \ e pd

I

By: CM WN

Secretary

LN
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THE CITY OF MOBERLY

By:

ATTEST:

D. K. Galloway, CMC/MRCC, City Clerk

#4.

Jerry Jeffrey, Mayor
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EXHIBIT A
PUBLIC RESTROOM COST ESTIMATE

BUDGET COST ESTIMATE 4t

v L&J Development Inc /\

Project No. L&J Job #1260

\‘, Projact: City of Moberly
’Q Parks and Recreation - Depot Park Bathrooms
\ 1513 Union Avenue Suite 1200 X West Reed Sireet
\\'Z) Moberly, Missouri 65270 } \\Vi ‘ Maberly, MO 65270 . ™
W, (660)269-8008 \5" Jz/ \(} / )
-\ www.lidevelopment.com / \\'& \}’L R Materials Taxable: No T\ﬂﬁ“\'
g _7\ RN Project Sq. Ft. 170 | Sq. Ft. / ‘J‘ (3 \‘
\ S N AL
\z"' | Division \ﬂ‘ % =
Cescription Quanity Unit Sub-Totals Notes: "\ s’ o «
1.000 General Conditions 3 2\}4

1.030 - Professional ¢ Fees
Architect 1] LS

1.040 - Project Supervision ] ) 1 MTH

1.060 - Permits

1.511 - Temporary Electricity- By Owner

1.512 - Temporary Lighting- By Owner -

1.514 - Temporary Water- By Owner

1.515 - Temporary Toilet | 2] MTH Agollo Porta Potties
|

1.560 - Temp. Barriers & Enclosures 11 _Ls Vinyl Fencing of Ditches and Footings
1,700 - Clean-up 1 N

Caily Cleaning 12| HR L&J Development Employees
1.708 - Dumpster / Dump Fee R

6 Yrd. Dumpster 2{ TRIP Dump Trailer

Dump Fee (Solid Waste) o Transfer Station

Division 1,000 General Conditions Total:  §5.021.40 |

2.000 Sitework .
2250 - Layout T 2] KR L&J Deveiopment Employees
2310 - Grading - Finish & Rough | -

Skid Loader w/Operator 4 HR L&J Development Employees

!
2.510 - Water Distribution I IS Magic City Plumbing
) i |- Per Information provided by City
2530 - Sewer Distnbuton il LS Maaic City Plumbing
| - Per Information provided by City
] Division 2.000 Sitework Total: __ $8,650.15 |
‘x.‘.’l‘ee S S — —
3.000 Concrete i
3.100 - Footing System, Concrate i
- 16"x 30" Trench Fepting 58| LF Moberiy Ready Mix -
) R . L&J Development Empioyees

3300 -S O.G. System, Concrete

Sub-Contract RS Moberiy Ready Mux

4" Conc /4" Base, Reinf. Forming, VB & Labor | L&J Development Employees
s . | .

Division 3,000 Concrete Total:  $6.058.80

| S

Page 1
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29

Division
Description Quanity Unit Sub-Totals Notes:
4.000 Masonry
4.100 - Masonry o
Sub-Contract 1 LS Harrison Masonry
L
. Division 4.000 Masonry Total:  $18,752.35 |
6.000 Wood & Plastics I .
6.100 - Misc. Wood Framing Moberly Lumber o
2x4x82 5/8" Stud 60| EA
2x4x10', No.2 4l EA
2x4x16', No.2 4 EA
2x6x92 5/8" Stud 20 EA
2x6x10', No.2 4 EA
2x8x10' DF 15| EA
2x4x10', Treated 2| EA
2x4x16', Treated 2 EA
2x6x10', Treated 2| EA
7/16"x4'x8' OSB 40f EA
3/4"x4'x8' 0SB 6/ EA
Fasteners & Adhesives 1 LS
Labor to Frame 401 HR L&J Development Employaes
|
Division 6.000 Wood & Plastics Total: _ $4,051.34 L
7.000 Thermal & Moisture Protection
7.200 - Insulation ‘"“"' Mokerly Lumber
House Wrap ( 100') 1 EA
R-13 Batt (Unfaced) 640] SF
R-30 Batt (Unfaced) 200| SF
Sales Tax LS
Labor to Instali 8] HR L&J Development Employees
7.500 - Membrane Roof System 1 LS Jeff Reed Roofing
7.900 - Joint Sealants 1] LS L&J Development Employees
Division 7.000 Thermal & Moisture Protectioln Total:  $3114.13
8.000 Doors & Windows I
8.100 - Hollcw Metal Docrs & Frames !
HM-1 Door, Insulated HM, 18 Ga /30 min. Primad 3| EA Negwer Materials
HM-1 Frame (Exterior) 16 Ga, Welded, Primed 3] EA
Labor to Instal! 12| HR L&J Development Employees
8.710 - Docr Hardware |
LO-1 Lockset - Cylinder, Keyed / Thumb Operator | 3| EA Neqwer Materials
H-1 Hinges (Exterior) 9| EA -
CL-1 Closer - Negwire 3] EA
GA-1 Weatherstripping. Viny! Seal 3] LF
TH-1 Threshold, 1/2"x5"x36" 3] EA o
ST-3 Docr Stop. Ficor Mount (3" High) 3] EA
SW-1 Sweeps, 36" 3] EA
KP-1 Kickolate, 10" x 34" 3l EA
Labor to Install 8] HR L&J Development Employees
_Division 8.000 Doors & Windows Total: $3,543.64
9.000 Finishes _ o o
9.200 - Drywall L
5/8" Gypsum 200! SF Lowe's
Labor lo Hang & Tape 200| SF Marc Bales Construction
|
Page 2
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Division
Description Quanity Unit Sub-Totals Notes:
9.250 - FRP i LS Negwer Materials
o L&J Development Employees
9.651 - Rubber Base
4" High Johnsonite 80| LF Art's Appliance - L&J Development
8.600 - Painting & Staining
Paint Interior Walls (Drywall) 200| SF Lowe's - L&J Development Employees
Division 9.000 Finishes Total:  $4,360.44 |
10.000 Specialties o
1C.800 - Toilet Accessories
5 TA-1, 18" Grab Bar 2] EA Negwer Materials
TA-2, 35" Grab Bar 2] EA
TA-3, 42" Grab Bar 2| EA
TA-8, Dual. Surface Mount Toilet Paoer Disp. 2 EA
TA-8, Surface Mount Scap Disp. 2] EA
TA-10, No-Touch Hand Dryer (White) 2] EA
TA-17. Sanitary Napkin Disposal 1 EA N
TA-21, Mirror - 24" x 36" 2| EA
TA-23, Baby Changing Station 2l EA
OT-3, ADA Restroom Sign - (Men) 1l EA .
OT-4, ADA Restroom Sign - (Women) | 11 EA
Labor to Install | gl HR L&J Develcpment Employees
R e | ‘
Division 10.000 Specialties Total: $2,719.75
15.000 Mechanical
15100 - Plumping
Sub-Contract 11 LS Magic City Plumbing
Fixture, Waste, and Supply (No. of Fixtures)
15.700 - HVAC Controliad Alre
Sub-Contract-Mini Sglit systems {ADD $7,287.28)
"""' 3 Division 15.000 Mechanical Total:  $11,330.00
16.000 Electrical 1 ]
16.100 - Electrical “'“" L
Sub-Contract-Out of Contract Told that NEMO Electric will take care
1 Jofoutof Contract
Division 16.000 Electrical Total: $0.00 o
T ——
—$67,600.00 |
$387 65
Dana
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ity Of Moberly Agenda Number: .
. . Community
City Council Agenda Summary Department: Development
Date: August 3, 2020
Agenda Item: An Ordinance Approving A Cooperative Agreement For Parking Lot Lease
With GRD Moberly Real Estate, LLC.
Summary: Mr. Patel with GRD Moberly Real Estate, LLC has reviewed the agreement
that our City Attorney drew up.
Recommended
Action: Approve this ordinance.
Fund Name: N/A
Account Number: N/A
Available Budget $: N/A
ATTACHMENTS: Roll Call Aye Nay
_____Memo ____ Council Minutes Mayor
___ Staff Report _Xx__Proposed Ordinance M___ S Jeffrey _
__ Correspondence __ Proposed Resolution
____Bid Tabulation ___ Attorney’s Report Council Member
_____P/IC Recommendation ____ Petition M___ S Brubaker _
____P/C Minutes ____ Contract M__ S___ Kimmons _
___ Application __ Budget Amendment M__ S__ Davis _
___ Citizen __ Legal Notice M__ S Kyser
____ Consultant Report Other Passed  Failed
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BILL NO. ORDINANCE NO.

AN ORDINANCE APPROVING A COOPERATIVE AGREEMENT FOR PARKING LOT
LEASE WITH GRD MOBERLY REAL ESTATE, LLC.

NOW THEREFORE BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF
MOBERLY, MISSOURI, TO-WIT:

SECTION ONE: GRD Moberly Real Estate, LLC, owns unimproved real estate at 400
Coates Street, and is desirous of leasing the property to the City of Moberly for use as a parking
lot.

SECTION TWO: City staff believes that downtown Moberly is in need of public
parking and recommends approval of this lease.

SECTION THREE: Attached hereto is a certain Cooperative Agreement for Parking Lot
Lease wherein the city accepts the responsibility of designing and constructing the parking lot in
exchange for a twenty (20) year term which is hereby accepted and approved by this council and
the City Manager is hereby authorized to executed the lease on behalf of the city.

SECTION FOUR: This Ordinance shall be in full force and effect from and after its
passage and adoption by the Council of the City of Moberly, Missouri, and its signature by the
officer presiding at the meeting at which it was passed and adopted.

PASSED AND ADOPTED by the Council of the City of Moberly, Missouri, this 3" day

of August, 2020.

ATTEST: Presiding Officer at Meeting

City Clerk
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COOPERATIVE AGREEMENT FOR
PARKING LOT LEASE

THIS LEASE is made this ___ day of , 2020, (hereinafter the “Effective Date”)
between GRD MOBERLY REAL ESTATE, LLC, as Lessor (hereinafter the “Lessor”) and the CITY OF
MOBERLY, MISSOURI, as Lessee (hereinafter the “Lessee” who along with the Lessor may be referred to
herein as the “Parties”) a municipal corporation.

RECITALS
A. Lessor owns a vacant lot in downtown Moberly and desires to use said lot for parking for its
downtown business ventures.
B. Lessee is a Third-Class statutory city duly organized and validly existing under the laws of the

State Missouri with the power to conduct municipal business pursuant to Missouri law and the
Ordinances duly enacted by the Moberly City Council.

C. Lessee is willing to design, grade and asphalt the vacant lot owned by Lessor in exchange for the
privilege of using a portion of the lot for public parking.
D. The Parties agree to enter into this cooperative agreement for their joint benefit.
AGREEMENT

SECTION 1. RECITALS

The above stated Recitals are true and correct and are incorporated herein and made a part of
this parking lot lease (hereinafter “lease”).

SECTION 2. PREMISES

Lessor hereby leases to Lessee, and Lessee hereby leases from Lessor Lot 6 of Block 8 of
Williams 2™ Addition to the City of Moberly, Randolph County, Missouri, located at 400 Coates Street,
Moberly, Missouri 65270 (hereinafter the “Premises”) upon the covenants and restrictions stated
herein.

2.1 Use. Lessee leases the Premises for use as a public parking lot. Lessor reserves the
exclusive use of two parking spaces within the lot for its customers.

2.2 Waiver. Lessor and Lessee hereby waive any claims for damages for any injury or
inconvenience or interference against the other in conjunction with the Parties’ use and occupancy of
the Premises, any loss of occupancy or quiet enjoyment of the Premises or any other loss occasioned by
the exercise of the Parties’ rights under this Agreement.

23 Ownership of Premises. Lessor represents and covenants that it owns the premises in
fee and is authorized to enter into this lease and grant Lessee the leasehold interest described herein.
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This Agreement does not vest in Lessee any fee interest in the Premises. Title to the Premises at all
times is with and shall remain solely with Lessor.

SECTION 3. TERM

3.1 Twenty Years. The term of this Agreement shall be for a period of twenty (20) years
beginning on the Effective Date and continuing for twenty years thereafter. The Parties may terminate
this lease prior to the stated term by a mutual written agreement.

3.2 Recording. Itis the intent of the Parties that this Lease be recorded in the land records
of Randolph County, Missouri to provide notice to any interested third parties of the Lessee’s leasehold
interest in the Premises.

SECTION 4. RENTAL AMOUNT

4.1 Cost of Construction and Maintenance. The entire consideration for the term of this
lease shall be provided by execution of the Construction and Maintenance agreement provided in
Section 5 of this lease. Lessee owes no further rent during the term of this lease. Lessor shall be
responsible and liable for the payment of all real property taxes which come due during the term of this
lease.

SECTION 5. CONSTRUCTION AND MAINTENANCE

5.1 Construction. Upon approval of this lease by the Moberly City Council the Lessee will
design and construct a parking lot over the premises. Lessee shall be solely responsible for the design,
including all curb cuts and signage. The Lessee shall be solely responsible for the preparation of the lot,
the base materials, and the asphalt mix and depth. All costs associated with the Construction of the lot
shall be borne by Lessee.

5.2 Maintenance. Lessee, in its sole discretion, shall maintain the lot including the surface
materials, striping and approaches during the term of this lease. All costs associated with maintenance
shall be borne by Lessee.

53 Layout and Striping. Lessor shall layout the parking configuration and perform all
striping work. The Parties anticipate that the parking configuration will conform substantially with the
configuration depicted in the attached Exhibit #1.

SECTION 6. PERMITTED USE AND ACTIVITY

6.1 Use. Lessor and Lessee may utilize the Premises only for the purposes stated herein and
agree that each Party will have access to the lot seven days a week and 24 hours a day.

SECTION 7. ASSIGNMENT
7.1 Lessee shall not assign, hypothecate, or in any manner transfer any interest in this

Agreement to any person or entity directly or indirectly, by operation of law or otherwise, without first
securing Lessor’s express written approval of such transfer.
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SECTION 8. INDEMNIFICATION

8.1 Lessor hereby agrees to defend, indemnify, and hold harmless the City, its City Council,
officers, agents, and employees from any and all loss, damage, cost, expense, liability, claims, demands,
suits, attorneys’ fees and judgments arising directly or indirectly from or in any manner related to
Lessor’s possession, occupancy or use of the Premises, regardless of any active or passive negligence by
the City, except as may otherwise be stated herein.

SECTION 9. INSURANCE

9.1 Lessor. Lessor agrees prior to the commencement of the term of this lease to procure
and maintain at its own expense, for the duration of this lease, insurance against claims for injury or
death to persons or damages to property that may arise from or in connection with Lessor’s use or the
public’s use of the premises The general liability insurance required above shall provide limits of no less
than $1,000,000.00 per occurrence or $2,000,000.00 combined and shall contain the following
endorsements:

a. City of Moberly, Missouri, its City Council, its officers, officials and employees are to be
covered as additional insureds with respect to liability arising out of the use of the
premises.

b. For any claims related to this lease, Lessor’s insurance coverage shall be primary as

respects City of Moberly, Missouri its officers, officials and employees. Any insurance
maintained by the City of Moberly, Missouri shall be excess of Lessor’s insurance and
shall not contribute to it.

9.2 Lessee. Lessee shall include the premises on its schedule of property covered by
Lessee’s general liability insurance coverages with its insurance carrier.

9.3 Immunities. Nothing in this lease shall be construed or deemed to constitute a waiver
of the Lessee’s Sovereign Immunity. The Parties agree that in no event shall the Lessee, or any of its
officials, officers, agents, attorneys, employees, or representatives have any liability in damages or any
other monetary liability to the Lessor or any assignee, heir, successor or personal representative of the
Lessor in respect of any suit, claim, or cause of action arising out of this lease.

SECTION 10. = DAMAGE OR DESTRUCTION

If the Premises or any portion thereof are damaged or destroyed at any time during the lease
term, the Lessee, as promptly as reasonably practicable and with all due diligence, shall repair or replace
the damaged or destroyed Premises to the condition that existed prior to the damage or destruction or
the City may terminate this Agreement without liability and the Lessee’s obligations under Section 5 of
this lease shall terminate.

SECTION 11. DEFAULTS

The occurrence of any one or more of the following events shall constitute a material default
and breach of this lease Agreement by Lessee:

A. The failure by Lessor to comply with Sections 2.3, 8.1 or 9.1 of this lease.
B. The failure by Lessee to comply with Section 5.1 or 9.2 of this lease.
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C. The failure by either Party to comply with Section 6.1 of this lease.
D. The discovery by either Party that any material information provided by Lessee related to
this lease is materially false.

SECTION 12.  REMEDIES

In the event of any material default or breach by either party, the other party may at any time
thereafter, with or without notice or demand and without limiting the exercise of any right or remedy
which it may have by reason of such default or breach, avail itself of the following remedies, which are
cumulative and not exclusive:

A. Lessor may recover possession of the leased Premises by any lawful means available to it,
including self-entry, in which case this lease Agreement shall terminate immediately, and
Lessee shall immediately remove all personal property from the Premises.

B. Lessee shall be entitled to recover from Lessor all damages incurred by Lessee by reason of
Lessor’s default, including, but not limited to, the cost of construction of the parking lot,
interest at the maximum amounts allowed by law on damages, and reasonable attorneys’
fees.

SECTION 13.  NOTICES

All notices, demands, requests or approvals to be given under this lease Agreement shall be
given in writing and shall be by hand delivery, overnight mail service, registered or certified mail, or
regular first-class mail. All notices, demands, requests or approvals from Lessee to City shall be
addressed to:

Brian Crane

City Manager

101 West Reed Street
Moberly, MO 65270

All notices, demands, requests or approvals from City to Lessee shall be addressed to:

SECTION 14. MUNICIPAL AUTHORITY

City may only act through its City Council to approve this Agreement therefore execution of this
Agreement is contingent upon approval by the Moberly City Council.

SECTION 15. GOVERNING LAW

This lease Agreement has been made and shall be construed and interpreted in accordance with
the laws of the State of Missouri. Venue shall be appropriate in the Randolph County Circuit Court.
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SECTION 16.  PUBLIC RECORDS ACT

City is subject to the Missouri Sunshine Law. The Parties agree that this Agreement shall be
interpreted in accordance with the provisions of the Missouri Sunshine Law.

SECTION 17.  ENTIRE AGREEMENT

This Agreement represents the entire agreement between the Parties relative to the lease. All
previous or contemporaneous contracts, representations, promises and conditions relating to the lease
are superseded.

SECTION 18.  COUNTERPARTS

This lease Agreement may be executed in several counterparts, each of which is an original, and
all of which together constitute but one and the same document.

IN WITNESS WHEREOF, the parties have executed this lease Agreement on the date set forth
above.

APPROVED AS TO FORM: CITY OF MOBERLY, MISSOURI

By:
Randall D. Thompson Brian Crane
City Attorney City Administrator

ATTEST:

City Clerk

GRD MOBERLY REAL ESTATE, LLC

By:

STATE OF MISSOURI
)ss
COUNTY OF RANDOLPH )

On this ___day of , 2020, before me, the undersigned, a Notary Public in and for
said County and State, personally appeared Brian Crane to me known to be the City Manager of the City
of Moberly, Missouri and known to be the person described in and who executed the foregoing
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instrument, and acknowledged that he executed the same upon the authority granted him by the City
Council of the City of Moberly, Missouri.

Witness my hand and Notarial Seal subscribed and affixed in said County and State, the day and
year in this Certificate above written.

Notary Public

STATE OF MISSOURI

~

)ss
COUNTY OF RANDOLPH )
Onthis ___ day of , 2020, before me, the undersigned, a Notary Public in and for
said County and State, personally appeared to me known to be the person

described in and who executed the foregoing instrument, and acknowledged that he/she executed the
same upon the authority granted him/her by the GRD Moberly Real Estate, LLC.

Witness my hand and Notarial Seal subscribed and affixed in said County and State, the day and
year in this Certificate above written.

Notary Public
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City of Moberly Agenda Number:

#6.

Department: Park & Recreation

City Council Agenda Summary Date: _August 3, 2020

Agenda Item:

Summary:

Recommended
Action:

Fund Name:
Account Number:

Available Budget

A Resolution Authorizing The City Manager To Purchase Pump Station Control
Systems For The Heritage Hills Golf Course Irrigation System.

The current irrigation system for the back 9 at Heritage Hills has a number of issues
including a control screen and other related equipment that is failing to allow the pumps to
cycle properly. As a result, the pumps are running around the clock. If they shut the pumps
off, the system will lose pressure and when they turn it back on, it will create a water
hammer which would prove destructive on the rest of the system. As a result, in replacing the
necessary equipment to address the issue, the most cost effective solution is to upgrade it to a
Variable Frequency Drive (VFD) system which will allow a more gradual scaling up of the
water pressure, reducing future wear and tear and maintenance issues.

Because of the urgency in addressing the problem to prevent continued deterioration of the
system including the pumps which could result in failure of the system and
underwatered/damaged greens, staff authorized the approval under the Emergency exception
to the purchasing requirements. Staff did receive two proposals. GreatLIFE chain from
Heritage Hills and all the way up through the chain of command is most comfortable with the
cheaper of the two proposals from Central States Pump LLC ($23,114.65).

The pump station on the front nine is used as a booster pump. This pump station needs
upgrades as well or it will soon be in the same situation, though GreatLIFE and Central
States both indicate it does not need to be a VFD system. The quote for this work from
Central States is $17,069. The total was similar for Dexter via a verbal quote, though
GreatLIFE’s comfort level and familiarity with Central States is greater.

GreatLIFE staff will be paying the deposit (50% of the $23,114.65 quote) for the back nine
pump station from the Heritage Hills account. Staff will be discussing the options for
financing the work.

Approve the resolution to ratify the emergency purchase by staff.
Heritage Hills Account

N/A

$:  $25,000 Equipment / $26,000 Grounds

ATTACHMENTS: Roll Call Aye Nay
_____Memo ____ Council Minutes Mayor
__ Staff Report __ Proposed Ordinance M__ S__ Jeffrey _
__ Correspondence __ Proposed Resolution
____ Bid Tabulation ___Attorney’s Report Council Member
__ PI/IC Recommendation __ Petition M__ S Brubaker o
____P/C Minutes ____ Contract M__ S___ Kimmons _
__ Application __ Budget Amendment M___ S__ Davis _
__ Citizen __ Legal Notice M__ S Kyser
__ Consultant Report Other 39 Passed  Failed




BILL NO: RESOLUTION NO:

A RESOLUTION AUTHORIZING THE CITY MANAGER TO PURCHASE PUMP
STATION CONTROL SYSTEMS FOR THE HERITAGE HILLS GOLF COURSE
IRRIGATION SYSTEM.

WHEREAS, an emergency exists requiring immediate installation of a new pump station
control system for the back nine (9) holes at Heritage Hills Golf Course to avoid destroying the
entire irrigation system and potentially losing the back 9 greens and also requiring the
replacement of the front 9 booster pump station control system; and

WHEREAS, GreatLIFE, with whom the city contracts for management and operation of
the golf course, sought bids from two vendors for the equipment required and prefers to use
Central States Pump, LLC who offered a Variable Frequency Drive pump station control system
for $23,114.65 for the back 9 and a booster pump station control system for $17,069.00 for the
front 9 which equipment was purchased and installed; and

WHEREAS, Sec. 2-435 of the City Code provides for exceptions to bidding procedures
including emergency purchases without bidding upon the City Manager’s approval which, if in
excess of $20,000.00, must be presented to the City Council within 10 calendar days of
expenditure.

NOW, THEREFORE, the Moberly, Missouri, City Council hereby accepts the bid
Central States Pump, LLC in the total amount of $40,183.65 and further ratifies the purchase of
the irrigation control system as an emergency purchase under the City Code.

RESOLVED this 3rd day of August, 2020, by the Council of the City of Moberly,
Missouri.

#6.

Presiding Officer at Meeting

ATTEST:

City Clerk
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To: Park Board, City Council, City Manager

From: Troy Bock, Director of Parks and Recreation
Date: 7/20/20

Subject: Irrigation at Heritage Hills

As we knew when we purchased the golf course, the irrigation system is aging. Heritage Hills
staff has run into some potentially urgent short term issues with the system from a pump that
runs 24/7 due to system issues (staff is working work contractors to assess) to a screen/controls
that do not work properly requiring manual adjustments.

GreatLIFE staff is workihg to get opinions from contractors on what the necessary immediate
fixes are and what, beyond that, is necessary to ensure the system is running efficiently,
effectively, and in a way that mitigates future deterioration and expenses.

Attached is a summary and quote from Central States Pump LLC and a second quote from
Dexter Pump Services, LLC. This is only informational at this time. Staff will provide a solution to
you as soon as we have a consensus on the fix.

Eric Brown’s comments:

“1. The current situation is the PLC unit is shot. It is an electronic cycling system that regulates
when the pumps shut off. That is why the pumps are running continuously. It is so outdated,
they can’t even get parts for that version anymore.

2. The control panel screen is completely gone. This is what TJ was referring to the last couple
years. This controls and displays the psi of the system. It also displays any faults (low water/high
water discharge, zones that don’t water correctly).

3. The VFD system will also be installed. Our pump system is so old, it doesn’t have one. The
VFD (Variable Frequency Drive) controls the flow of water as the pumps kick on. When we
crank the pumpys back up after repairing a leak, they come on at full force and push water at a
high rate out to all the heads which creates banging throughout all the old piping and to the
heads, which causes more leaks and the blowing of heads. With the VFD, we will be able to
slowly crank the pumps until the set psi (140) is achieved.

4. The other pump house will need the same exact system installed as well. But right now, we
have it acting as a booster pump when the big pump house can’t keep up. These repairs are key
to the future operations of the golf course. We all knew it was an older system and once
Central States Pump looked at it, we feel this is the only option we have. | feel confident with
Central States Pump performing this task. They have done work for me and GreatLIFE in the
past and have treated us fairly. They have a great warranty and are available to be reached
24/7V

41




#6.

3oopnQ - ooy Aoly - lew

42

<wodjjobajijeaib@umolqoua> UMoIg g )
<wodApRqowoAld®xogl> yoog Aoal oL

i/

<worjrewb@dwndsalelsjesyuads> sijio axelg

S

0c0z/02/L



L

#6.

QE%MOYANDOGAMIAANTPX OLENYOYMNENAXA LOOOLNIZ LISTWNSOINZNANHAZOIMTISNAOIHWNUIAVIOVY/PI/X0GUY/IBW/WO0 8010 OORNO// SARY

43

<wod jlewb@dwndssaielsieiiuad> sijjio axe|g

joojnQ - ¥oog Aolj - jley 020¢/0¢/L



Central States Pump LLC

28151 cedar niles rd
Pacla, KS 66071 US
centralstatespump@gmail.com

Estimate

ADDRESS

Eric Brown

Moberly Country Club
3534 State Hwy JJ
Moberly, Mo 65270

SERVICE DESCRIFPTION

Pump station controls Replace all control components for pump station.

retrofit Conge @)

ABB Variable Frequency
Drive

PLC
HMI Screen/Display

25hp contact and
overload set

5hp PM pump contactor
and overload set

Main fuse block
Transducer
Flow meter

Complete tear out of all
controls and replace with
all now componets

PM pump flange

b the remaining 50%

TOTAL

Accepted By ‘-.6&/‘-/\- C/\___._.

Accepted Date V-2 = O

44

Page 1 of 1

ESTIMATE
DATE

aTy

2029

#6.

07/20/2020
EXPIRATION DATE  08/20/2020

RATE

23,114.65

0.00

0.00
0.00 -
0.00

0.00

0.00
0.00
0.00
0.00

0.00

AMOUNT

23,114.65
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.00

$23,114.65



Central States Pump LLC

28151 cedar niles rd
Paola, KS 66071 US
centralstatespump@gmail.com

Estimate

ADDRESS

Eric Brown

Moberly Country Club
3534 State Hwy JJ
Moberly, Mo 65270

SERVICE DESCRIPTION

25hp contact and ( Boster guuep station)
overload set

5hp PM pump contactor
and overload set

Flow meter
HMI Screen/Display

Pump station controls Repiace all control components for pump station.
retrofit

Same work as main pumo station minus the VED. This still includes the PLO TOTAL
with Hiil display, flow meter, pressure transducer, rebuilding the Cla-Val and all
electrical componants inside the cabinet,

Accepted By

Accepted Date
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ESTIMATE
DATE

QY

#6.

Booster station
07/22/2020
EXPIRATION DATE  07/31/2020

RATE

0.00

0.00

0.00
0.00
17,069.00

AMOUNT

0.00

0.00

0.00
0.00
17,069.00

$17,069.00



DEXTER PUMP SERVICES, LLC
605 SW 40 HWY - SUITE 176
BLUE SPRINGS, MO 64014
816-210-8140

HERITAGE HILLS
3534 HIGHWAY JJ

MOBERLY, MO 65270
ATTN: MR, ERIC MEIREIS

Misc Parts

EATON VFD

7/6/2020

#6.

Estimate
4652EST

3,857.00 3,857.00

Misc Parts PLC W/ TOUCHSCREEN 1 6,953.00 6,953.00
Misc Parts 25 HP CONTACTORS - DUAL NON-REVERSING W/MECH 2 487.00 974.00
INTERLOCK FOR VFD & DOL OPERATION - ALTERNATION
WITH OVERLOAD
Misc Parts 10 HP SAME AS ABOVE 1 298.00 298.00
Misc Parts HOT STOP FOR CENTRIFUGAL PUMP 3 281.00 843.00
Misc Parts MISC WIRE TO REWIRE PANEL - FUSE HOLDERS - RELAYS & 1 510.00 510.00
MISC CONDUIT & FITTINGS
Misc Parts VFD FUSES 3 129.00 387.00
Misc Parts HEAT EXCHANGER WITH MISC BRASS - PRESSURE CONTROL 1 3,880.00 3,880.00
TUBING & FITTINGS
Misc Parts FLOW METER & TRANSDUCER 1 939.00 939.00
Misc Labor WELDER - 2" THREADOLET FOR FLOWMETER 1 1,000.00 1,000.00
Misc Labor REMOVE OLD & INSTALL NEW 1 5,250.00 5,250.00
THIS IS AN ESTIMATE, THE FINAL INVOICE WILL REFLECT THE ACTUAL COST Subtotal 24,891.00
MINUS ANY DEPOSIT. 0.07% Tax
Total 24,891.00
Balance Due 24,851.00
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City of Moberly
City Council Agenda Summary

Agenda Number:
Department:
Date:

#7.

Police

August 4, 2020

Agenda Item:

Summary:

Recommended
Action:

Fund Name:
Account Number:

Available Budget $:

A Resolution Authorizing The City Manager Of Moberly, Missouri To
Execute A Managed Services Agreement With The Tech Shop, LLC To
Provide Information Technology Administrative Services To The Moberly

Police Department.

Resolution authorizing the renewal of the IT support and services agreement
between the Moberly Police Department and The Tech Shop for 2020-2021.

The current agreement expires at the end of August 2020. Cost is $1400.00 per
month, for a total of 16,800 dollars.

Approve this resolution

ATTACHMENTS:

__ Memo

_Xx__ Staff Report

__ Correspondence
____Bid Tabulation
_____PI/IC Recommendation
____P/C Minutes

___ Application

____ Citizen

__ Consultant Report

_____Council Minutes
__ Proposed Ordinance
_X__ Proposed Resolution
___Attorney’s Report
___ Petition
____ Contract
__ Budget Amendment
__ Legal Notice

Other

Mayor

M__

Council Member
_ S___

=L

Roll Call
S Jeffrey
Brubaker
S Kimmons
S Davis
S Kyser

Aye

Passed

Nay

Failed
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BILL NO: RESOLUTION NO:

A RESOLUTION AUTHORIZING THE CITY MANAGER OF MOBERLY, MISSOURI
TO EXECUTE A MANAGED SERVICES AGREEMENT WITH THE TECH SHORP,
LLC TO PROVIDE INFORMATION TECHNOLOGY ADMINISTRATIVE SERVICES
TO THE MOBERLY POLICE DEPARTMENT.

WHEREAS, Michael Triebsch d/b/a as The Tech Shop has served as the Information
Technology Administrator for the Police Department for the past three years; and

WHEREAS, as of January 1, 2019, The Tech Shop became a Missouri Limited Liability
Company now known as The Tech Shop, LLC; and

WHEREAS, The Tech Shop LLC, has proposed a one-year renewal for 2020 to 2021 of
its last contract with the Moberly Police Department at the same price of $16,800.00; and

WHEREAS, the terms and conditions of the agreement with The Tech Shop, LLC are
attached hereto and incorporated herein in the form of a Managed Services Agreement.

NOW, THEREFORE, the Moberly, Missouri, City Council hereby approves the
attached Managed Services Agreement and authorizes the City Manager to execute the
Agreement on behalf of the City in an amount not to exceed $16,800.00 annually.

RESOLVED this 3rd day of August, 2020, by the Council of the City of Moberly,
Missouri.

#7.

Presiding Officer at Meeting

ATTEST:

City Clerk
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MANAGED SERVICES AGREEMENT TERMS AND CONDITIONS

The Tech Shop's Managed Services agreement is our comprehensive IT management program providing
proactive IT monitoring, support services, and maintenance of your technology infrastructure. We will
install an agent that operates in the background of each protected computer and server which will allow

for centralized reporting, management, and remote support from our professional technical team.

Features of our Agent Include:

Daily Safety Checks

Daily Health Checks

Weekly Reporting

24/7 Monitoring

Proactive
Maintenance

Managed Antivirus

Remote Access

-Verifies status of backup/antivirus systems
-Monitors unauthorized login attempts
-System vulnerability checks

-Comprehensive scan of your system and
logs

-Checks extensive list of applications and
services

-Identifies potential problems in advance
-Delivers a detailed report to your inbox each
week

-Checks all network and internet connections
-Delivers information quickly about errors
-Highlights problems that need fixed
-Provides patching and security updates to
the OS

-Manage and installs all software updates
-Manages other automated tasks

-Finely tuned Antivirus protection policies
-Managed quarantined system

-Zero day threat protection

-Provides added layer of protection
-Enhances Security

-Provides peace of mind

-Less downtime

-Provides improved insight into your
systems health and performance

-Helps you keep informed on the
health and security of your critical IT
assets

-Identifies a comprehensive range of
issues before damage is done
-Maximizes system performance
-Improves system performance and
uptime

-Helps you work smarter and faster
-Cost effective solution

-Reduces downtime and needless IT
service calls due to PC infections

One great benefit of our managed services program is the world class remote access support. This
allows our technicians to amend most problems remotely. This provides a much more rapid response
time compared to a service call. This also eliminates additional expenses associated with unnecessary

on-site service calls.
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Management Fee Includes:

Agent licensing fee, which INCLUDES truly managed antivirus, daily safety checks, and weekly
reports.

20 hrs per month On-site Support / Helpdesk instances

Unlimited Remote Support of end users including desktops, workstations, laptops, and tablets.
Deployment and imaging of new workstations and laptops.

Adds, moves, and changes for email and active directory systems.

Troubleshooting, maintenance, and repair of data networks.

Troubleshooting, maintenance, and repair of server, storage, and virtual infrastructure.
Consultation on new technology available and recommendations on technology upgrades.

Items Not Covered:

The cost of any hardware or software

o Examples include hardware upgrades, hardware required to repair covered equipment,

software upgrades, and new hardware/software

Implementation of significant infrastructure (Servers, networking, storage, firewall, etc.)
changes and/or new applications. These new deployments will be performed on a project basis
with a clear, concise price and statement of work defining the requirements and expectations
prior to commencement.
Physical Wiring

Overview

This comprehensive IT agreement covers every base. Instead of multiple invoices for different services
designed to confuse you, we like to bundle it all into one flat rate so that you know exactly what you will
be paying. We have found that this method really assists with budgeting for the fiscal year. This agreement
covers just about everything including antivirus, server management, workstation management, and
more. In essence, the only things not covered by this are required hardware for repairs and any future
purchases or changes to the infrastructure. We strive to have a <1-day response time to all of our contract
clients, and have been very successful at meeting that goal thus far.
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Terms

This agreement between The Tech Shop and Moberly Police Department shall commence on September
1, 2020 and shall continue until August 31, 2021 for a one year term at the predetermined rate of $1400
per month. A contract buyout is available for Moberly Police Department if they so choose. The buyout
will be for the sum of the remainder of the contract, or the sum of 6 months of service, whichever is less.
60 days prior to the termination of this agreement, terms will be revisited for the next agreement. There
will be no fees for onsite or remote service, both of which are unlimited. Services provided that go beyond
the scope of this agreement will be billed at a flat hourly rate, or per job if a bid is required; See above for
items not covered. Signature below acknowledges these terms.

The Tech Shop

Date:
Michael Triebsch, Owner
Moberly Police Department

Date:
Name (Printed): Title:
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The Tech Shop

PO Box 676

Columbia, MO 65205
5736150555
Support@TheTechShopMO.com
www.thetechshopmo.com

INVOICE

BILL TO
Moberly Police Department

#7.

ITECH SHOP

SIMPLIF INOLOGY

INVOICE # 3569
DATE 07/13/2020

ACTIVITY

Service Agreement
Yearly Service Agreement

QTyY RATE AMOUNT

1 16,800.00 16,800.00

BALANCE DUE $1 6.800.00
, -
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City of Moberly Agenda Number:

#8.

Community

City Council Agenda Summary Department: Development

Date: August 3, 2020

Agenda Item: A Resolution Accepting The Bid Of And Authorizing Contracting With Agee
Plumbing, LLC. For Residential Utility Disconnections For A Three-Year
Period.
Summary: We advertised for bids in the newspaper and sent letters to ten (10) licensed
plumbers. Bids were opened July 15, 2020 and one (1) bid was received.
Recommended
Action: Approve this resolution.
Fund Name: N/A
Account Number: N/A
Available Budget $: N/A
ATTACHMENTS: Roll Call Aye Nay
__Memo __ Council Minutes Mayor
__ Staff Report __ Proposed Ordinance M__ S Jeffrey _
__ Correspondence _X__ Proposed Resolution
____Bid Tabulation __ Attorney’s Report Council Member
____P/IC Recommendation ____ Petition M___ S Brubaker _
____P/C Minutes ____ Contract M__ S Kimmons _
___Application __ Budget Amendment M__ S Davis _
____ Citizen __ Legal Notice M__ S Kyser
____ Consultant Report Other Passed  Failed
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BILL NO: RESOLUTION NO:

A RESOLUTION ACCEPTING THE BID OF AND AUTHORIZING CONTRACTING
WITH AGEE PLUMBING, LLC. FOR RESIDENTIAL UTILITY DISCONNECTIONS
FOR A THREE-YEAR PERIOD.

WHEREAS, the City of Moberly requested bids in the Moberly Monitor-Index and
solicited bids from ten (10) local licensed plumbers for disconnection services of Sewer and
Water lateral service lines on a per unit/address basis for a three (3) year period; and

WHEREAS, bids were opened as advertised on July 15, 2020, with one responsive
bidder; and

WHEREAS, Agee Plumbing, LLC.’s bid was $550.00 per unit/address which amount
was determined by staff to be reasonable and acceptable.

THEREFORE, the Moberly, Missouri, City Council accepts the bid of Agee Plumbing,
LLC., and authorizes the City Manager or his designee to contract for residential Sewer and
Water lateral service line disconnections for a three-year period at $550.00 per unit/address.

RESOLVED this 3rd day of August, 2020, by the Council of the City of Moberly,
Missouri.

#8.

Presiding Officer at Meeting

ATTEST:

City Clerk
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City of Moberly Agenda Number:

#9.

Department: Public Utilities

City Council Agenda Summary Date: _August 3, 2020

Agenda Item: A Resolution Of The City Of Moberly, Missouri Accepting And Authorizing
Use Of The Sugar Creek Lake Source Water Protection Plan.

Summary: The draft source water protection plan was previously provided in hard copy
to the City Council as well as during a presentation to the public via webinar
on Tuesday June 23, 2020. Public comments and edits were taken into
consideration in the development of the final draft that is attached to this
Summary. Once the Sugar Creek Source Water Protection Plan is approved by
the council it will be submitted to DNR for acceptance.

Recommended
Action: Approve this resolution.

Fund Name: N/A
Account Number: N/A

Available Budget $: N/A

ATTACHMENTS: Roll Call Aye Nay

_____Memo ____ Council Minutes Mayor

___ Staff Report ___Proposed Ordinance M___ S Jeffrey _
__ Correspondence X __ Proposed Resolution

____Bid Tabulation __ Attorney’s Report Council Member

__ PI/IC Recommendation __ Petition M__ S Brubaker o
____P/C Minutes ____ Contract M__ S___ Kimmons _
__ Application __ Budget Amendment M__ S__ Davis _
___ Citizen __ Legal Notice M__ S Kyser

__ Consultant Report Other Passed  Failed
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BILL NO: RESOLUTION NO:

A RESOLUTION OF THE CITY OF MOBERLY, MISSOURI ACCEPTING AND
AUTHORIZING USE OF THE SUGAR CREEK LAKE SOURCE WATER
PROTECTION PLAN.

WHEREAS, the 2004 Sugar Creek Lake Source Water Protection Plan (the “Plan”) has
been updated and revised as of July 2020 by staff and their consultant, a copy of which is
attached hereto; and

WHEREAS, the plan sets forth strategies and provides guidance for protection of the
lake and watershed in order to sustain high quality drinking water supply for the City of
Moberly; and

WHEREAS, the preparation of the Plan is a voluntary program that results in
development of best management practices for the lake and the watershed; and

WHEREAS, the Plan is useful as a planning document and for submission to appropriate
regulatory and funding agencies.

NOW, THEREFORE, the Plan is hereby accepted by the Moberly City Council and city
staff are authorized to use the Plan as a planning tool and for submissions as needed to
appropriate regulatory and funding agencies of the state and federal government.

RESOLVED this 3" day of August, 2020, by the Council of the City of Moberly,
Missouri.

Presiding Officer

DATE:

ATTEST:

City Clerk
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1.0 Introduction

Sugar Creek Lake (lake) is a 330 acre reservoir on Sugar Creek located approximately 4 miles northwest of
the City of Moberly (City) and serves as the City's sole drinking water source (Large Figure 1 and

Large Figure 2). The City owns the lake and 269 acres adjacent to the shoreline (Large Figure 3). Although
the lake's primary use is drinking water supply for the City, the lake is also used frequently for recreation.
Stakeholder interest in the lake’s water quality and quantity include, but are not limited to drinking water
consumers, recreationists, and landowners within the Sugar Creek Lake watershed (watershed). Over the
previous two decades, increased water quality stressors and regulatory drivers have stimulated increased
stakeholder interest in the protection of the lake. This Source Water Protection Plan (Plan) sets forth
strategies and provides guidance to stakeholders for the protection of the lake and its watershed, in order
to provide sustainable, reliable, and high quality drinking water supply for the City and its customers.

1.1 Background

This Plan is a comprehensive update to the City's original Source Water Protection Plan (2004 Plan). The
purpose of the 2004 Plan was to establish a document that identified major resource issues and strategies
to address the issues to improve the lake's water quality and plan for the longevity of the lake as a
drinking water source for the City. The goals of the 2004 Plan included the following:

e Goal 1: Reduce levels of trihalomethanes (THM) and haloacetic acids (HAA), both of which are
disinfection byproducts (DBPs), in the City's finished water so that quarterly tests are always below
allowable levels

e Goal 2: Ensure there will be enough water to meet the City of Moberly's needs for population and
business growth for the next 200 years

Two primary objectives of each of the 2004 Plan’s goals were to reduce disinfection byproducts (DBPs)
and to seek out additional sources of water supply to supplement the lake’s supply, respectively. The goal
to reduce DBPs in the City's produced water has been largely met; however, the City has not yet obtained
an additional water supply source. Due to observed free ammonia spikes in the lake and the other
nutrient sample results, and the City's concerns about long—term water supply, the City determined in
2017 that the Plan needed to be updated and expanded. The City applied for grant funding to complete
an update of the Plan through the Missouri Department of Natural Resources’ (MDNR) Public Drinking
Water Branch, Source Water Protection Grant, and was subsequently awarded a grant that would partially
fund this project. MDNR partnered in this Plan through the grant and by conducting an updated lake yield
study (Appendix A). The City's partnership with the U.S. Geological Survey (USGS) also contributed to the
lake yield study by providing funding and technical expertise in conducting a bathymetric survey of the
lake and providing a change analysis with this data.

1.2 Purpose

The purpose of this updated and expanded Plan is to identify goals, objectives, and strategies for the lake
and provide a guidance to stakeholders for the long-term protection of the lake as a drinking water
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source for the City. During the planning process, discussed in Section 2.0, stakeholders developed the
following purpose statement to guide this Plan’s development:

“To develop a voluntary program that results in best management practices (BMPs) for activities on Sugar
Creek Lake and its watershed.”

This Plan is also designed to achieve the following objectives:

e describe the planning process used develop the goals, objectives, and strategies for the lake
(Section 2.0)

e outline the specific goals, objectives, and strategies for this Plan and include existing and
proposed implementation timelines (Section 3.0)

e identify potential watershed-wide sources of pollution that may reasonably be expected to affect
the lake's water quality (Section 4.0)

e describe water quality data for the lake with respect to Missouri Water Quality Standards (Section
5.0)

e discuss historic water treatment challenges and long-term water supply (Section 6.0)

e propose steps toward future implementation of goals, objectives, and strategies identified in this
Plan (Section 7.0)

Revised July 2020 2
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2.0 Planning Process

This section presents the City’s planning process for this Plan. The City believes that it was critical to
include stakeholder and public engagement in the planning process to maximize the benefits of the
process and achieve the goals of this Plan. The City developed a stakeholder engagement plan and
included broad outreach to the public with many opportunities to provide input regarding the content of
this Plan and the needs of the lake and the watershed. This approach included three tiers of planning
teams and meetings: the Planning Team, the Core Planning Cabinet, and the Citizen’s Cabinet. These
groups included stakeholders that represent a wide variety of needs and perspectives in the watershed.
The approach and meeting content is described in Sections 2.1 and 2.2. Section 2.3 provides a summary
of key topics discussed at the meetings, as well as summarizing concerns and questions of the
stakeholders.

2.1 Approach

The planning process was conducted using a three-tier approach with three groups of stakeholders. The
stakeholders groups worked together to assemble information and input for the planning process. The
three tiers of the planning process included the following:

e Planning Team
e Core Planning Cabinet
e Citizen's Cabinet

The first tier of the planning process began with the Planning Team, which consisted of staff from the City
staff, MU Extension, Boone Consulting, and Barr Engineering Co. The following individuals were members
of this team:

e Mary West-Calcagno, Director of Public Utilities, City of Moberly
e  Matt Everts, Chief Operator, City of Moberly
e Tony Boone, Boone Consulting

e Tish Johnson, University of Missouri, Extension

Andrea Collier, Barr Engineering Co.

The Planning Team met in person and via conference calls to develop an initial framework that resulted in
the next two tiers of public engagement. In addition, this team coordinated and facilitated for public
meetings, which included content development, data presentation, guest speaker coordination, meeting
summaries, and documentation of the public engagement process.
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The Planning Team identified that a second tier of planning was needed and would be called the Core
Planning Cabinet. The Core Planning Cabinet members consisted of all of the members of the Planning
Team, and the following stakeholders:

e Eric Breusch, Randolph County Health Department

e Dhruba Dhakal, University of Missouri, Extension

e Todd Walker, City of Moberly Parks & Recreation Department

e John Kirchhoff, Randolph County Soil and Water Conservation District
e Brian Todd, Missouri Department of Conservation (MDC)

e Bob Riley, community resident and volunteer

The Core Planning Cabinet was convened to determine how to design and facilitate the larger public
engagement process, or third tier of stakeholder meetings. This third tier of the planning process was
named the Citizen's Cabinet. Attendees of the Citizen's Cabinet meetings included all of the Planning
Team members and the Core Planning Cabinet members, the public, and stakeholders representing the
following sectors:

e Lake watershed residents and land owners
e Agricultural producers and land owners

e Business and industry

e Non-profit organizations

e Education

e Lake recreation

e Newspaper and radio media

e City government

e County government

e State government

e Federal government

2.2 Meetings

The Planning Team met in person or conducted conference calls to coordinate and plan meetings with
stakeholders and the public. The Planning Team developed content for the meetings and engaged as
participants. Provided below are the meeting dates for all of the meetings the City hosted with the Core
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Planning Cabinet and the Citizen’s Cabinet. These in-person meetings provided key input to developing
Plan content and examining existing data and information for the lake and watershed. The Core Planning
Cabinet met in person on the following dates:

e June 12,2018
e June 28,2018
e July 20,2018

The goals and content of the Core Planning Cabinet meetings included determining all of the categories
of stakeholders that should be notified about the Citizen's Cabinet meetings, key topics to discuss in the
meetings, and important data and information to present in the meetings. The Core Planning Cabinet
assisted the Planning Team in making decisions about and prioritizing meeting content for the Citizen's
Cabinet meetings. The Citizen's Cabinet included a broad range of stakeholders and was open to the
public. These public meetings convened after the Core Planning Cabinet met three times. The Citizen's
Cabinet met in person on the following dates:

e August 23,2018 e December 11, 2018
e September 25, 2018 e January 10, 2019
e November 29, 2018 e January 29, 2019

The goals and content of these meetings included reviewing watershed characteristics, reviewing available
data and information regarding the lake and watershed, identifying goals for the lake and watershed,
identifying key concerns of stakeholders, and providing a forum for discussion and input to be provided
to the City. These meeting topics are summarized in Section 2.3.

2.3 Public Participation and Input

The input provided by stakeholders in the Core Cabinet and Citizen's Cabinet meetings was very broad
and many of the topics were discussed at several meetings; this input is summarized below. In addition,
multiple newspaper articles were written about the planning process by the Moberly Monitor-Index.

During the planning meetings, stakeholders developed the following statements to cast vision for the
planning process and this Plan:

Source Water Protection Plan Purpose Statement

Community Representation Statement]

“We endeavor to represent diverse community
interests, to educate and motivate citizens to
protect all water uses at Sugar Creek Lake for

present and future generations.”
|

“To develop a voluntary program that results in
best management practices (BMPs) for
activities on Sugar Creek Lake and its
watershed.”
|

Revised July 2020
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2.3.1 Meeting Topics and Key Issues

Topics that were discussed in the meetings included, but were not limited to the following:

Watershed characteristics

Defined the lake as City infrastructure that must be operated and maintained
Available quantity of the lake's raw water supply

Lake water sample data and pollutant loads in the lake

Lake bottom sediment and resuspension of nutrients

Operation of the Water Treatment Plant (WTP) and treatment challenges
Algae bloom control

Property ownership adjacent to the lake shoreline

Concerns and impacts regarding specific pollutants

Current lake water quality impairment and potential future impairment for nutrients
Potential sources of pollutants in the lake and watershed

Soil erosion and high velocity ravines

Concerns regarding flood and drought response

Stakeholder interest and concerns about use of the lake for recreation

Land cover data and estimated pollutant loads

City stormwater management plan and practices

BMPs that could be employed in the watershed

Public education and outreach opportunities

Stakeholder concerns and questions about Plan implementation

Sources of funding for Plan implementation

Key questions and concerns (paraphrased and summarized below) of stakeholders that were discussed in

the meetings and influenced Plan goals and content, included, but are not limited to the following:
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e Water quality:

0 Stakeholders asked if the City had examined the available water quality data for the lake
and determined the relative severity of the pollutant concentrations. Data was
summarized and presented in meetings to support this discussion. It was discussed that
the lake is currently on the 303(d) list of impaired water bodies for mercury in fish tissue,
and is not listed as impaired for nutrients, but may be trending toward nutrient
impairment.

0 Stakeholders asked if the City could identify sources of pollutants in order that these
pollutant sources could be mitigated. It was discussed that additional data may need to
be collected and analyses conducted to identify pollutant sources and relative impacts of
those sources.

e Water quantity:

0 Stakeholders asked if the City had determined whether the lake is a sustainable long-term
source of water supply. In order to begin to address this question, MDNR and USGS
partnered with the City to update the Lake Yield Study (Appendix A).

0 Stakeholders expressed concerns that the lake is the City’s sole source of water supply
and that City does not have a backup source of drinking water.

e Outreach and public engagement:

0 Stakeholders indicated that an increase of public awareness is needed regarding the use
of the lake as the City's drinking water source, and the water quality concerns in the lake.

0 Stakeholders asked about how to most effectively engage with the public, and how to
sustain this engagement. The City expressed intentions to seek out ongoing stakeholder
and public input through established groups and in-person meetings. Members of the
local media outlets were present at meetings and provided information via articles and
radio broadcasts. Social media use was included and was encouraged to be used an
ongoing means of outreach. Outreach through schools (primary, secondary, and higher
education) was determined to be another important component of the City's future plans
for outreach.

0 Stakeholders indicated that public meetings are welcome and should continue in an
ongoing manner after the 2019 Plan is finalized. The City stated its intent to continue in-
person meetings with stakeholders.

¢ Funding and partnerships: Stakeholders asked if sources of funding exist that could be used to
address needs at the lake and in the watershed. Sources of funding were discussed, including the
State Revolving Fund, MDNR's Multipurpose Water Resources Program Fund, and Soil and Water
Conservation Program and U.S. Department of Agriculture (USDA) - Natural Resources

Revised July 2020 wi
71




#9.

Conservation Service (NRCS) cost share programs. Discussions about partnerships with agencies,
local governments, and managers of funding sources was central to this topic.

e Agricultural landowner concerns: Agricultural producers and land owners expressed both
interest and concerns about the City’s expectations for use of BMPs on their property, and
perceived impacts of agriculture on the lake water quality. This was a key topic in each meeting,
and the City engaged to address agricultural land owners’ concerns. In summary, the City stated
that agriculture is not the only contributor to pollutants in the lake; however, the City also
expressed that it is important to understand that any BMPs that are implemented in the
watershed would help reduce nutrient and sediment loads. MDNR Soil and Water Conservation
Program and District staff provided several presentations on funding and cost-share
opportunities for agricultural land owners.

2.3.2 Stakeholder Survey Results

The University of Missouri Extension conducted an online survey of stakeholders in March 2019. Potential
survey respondents were notified of the survey opportunity at public meetings and by email. A total of 54
people submitted responses to the five questions in the survey. Survey results are provided in Appendix B.
The survey results were used to inform the content of public meetings, particularly the Citizen's Cabinet,
and the content of this Plan. In summary, respondents to the survey provided the following information
and input:

e 50 of the 54 respondents were aware of the lake is a drinking water source (survey question 1).
Two of the other respondents were unsure if the lake is a drinking water source. The other two
respondents responded that they did not think the lake is a source of drinking water.

e 52 of the 54 respondents expressed a connection to either living, working, recreating, or drinking
water from the watershed (survey question 2).

e When asked if the respondents had enough information to know about watershed concerns, half
the respondents (27) answered “No, but | would like to learn more” (survey question 3). 18 of the
respondents answered "Yes”, 8 answered “Unsure”, and one answered "No, I'm not interested”.

e Respondents’ three greatest concerns for the lake (survey question 4) included illegal dumping,
septic systems, groundwater contamination, and public education about issues impacting the
watershed. Respondents’ four least concerns for the lake included public use, wildlife, boating and
local residents (wildlife, boating, and local residents tied for the second least concern after public
use).

e A majority of respondents answered that they were willing to take action at some level to improve
water quality in the lake (survey question 5).
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3.0 Goals, Objectives, and Strategies

This section describes the goals, objectives, and strategies developed to guide this Plan’s use for the
protection of the lake and its watershed. The City used stakeholder input, lake and watershed data, and
additional resources to develop the goals, objectives, and strategies throughout the planning process
(Section 2.0). The goals of this Plan include:

e Goal 1: Maintain and improve water quality for drinking water and aquatic life uses in Sugar Creek
Lake

e Goal 2: Maintain a sustainable quantity of water supply for the City of Moberly and its water
customers

e Goal 3: Provide ongoing opportunities for public and stakeholder engagement regarding water
quality and quantity at Sugar Creek lake and for the City of Moberly

To achieve each goal, the City developed broad objectives with specific implementation strategies. Table 1
through Table 3 summarize the objectives and strategies of Goals 1 through 3, respectively. Each table
includes an implementation schedule for each strategy. Some strategies are listed as having an “ongoing”
implementation schedule, which means that efforts are either indefinitely ongoing or have been initiated.
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Table 1

Objectives, Strategies, and Implementation Schedule for Goal 1

Goal 1: Maintain and improve water quality for drinking water and aquatic life uses in Sugar Creek Lake

Objective

1. Collect additional data to improve
understanding of pollutants in the
lake.

Strategy

1. Develop a Quality Assurance
Project Plan (QAPP) for sampling
that will support the City’s need to
better understand pollutant loads
and sources. Submit the QAPP for
Missouri Department of Natural
Resources (MDNR) review and
approval.

Implementation Schedule

To Be Determined (TBD)

2. Measure soluble phosphorus
concentration in the lake and septic
tank effluent in the watershed near
the lake.

TBD

3. Measure concentrations of total
nitrogen and plant-available forms
of nitrogen in the lake.

8D

4. Coordinate and schedule
volunteer Stream Team training to
be held in or near the watershed.

TBD

5. Conduct total suspended solids
(TSS) and turbidity sampling in
concert with other parameters to
track sediment runoff and determine
whether there is a correlation to
nutrient loading from stormwater
runoff. Use this data to identify
possible sources of nutrient and
sediment loads.

TBD

6. Install and operate a continuous
lake level and rainfall gauge to track
rainfall and lake level, for use in
concert with lake sampling data and
analyses.

TBD

2. Gather more information about
water quality in the lake and sources
of pollutants in the watershed.

1. Develop a QAPP for sampling that
will support the City’s need to better
understand pollutant loads and
sources. Submit the QAPP for MDNR
review and approval.

TBD

2. Continue to obtain information
about land-use in the watershed,
such as review and mapping of the
data from the National Land Cover
Dataset (NLCD) and Soil and Water
Conservation District (SWCD)
information.

TBD
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Goal 1: Maintain and improve water quality for drinking water and aquatic life uses in Sugar Creek Lake

Objective

Strategy

3. Conduct water quality modeling
and conduct monitoring of specific
known pollutant sources (e.g., old
mines, old rail lines, high velocity
ravines, etc.), to gain understanding
about sources impacting lake water
quality.

Implementation Schedule

TBD

4. Install stream gauges in feeder
streams.

TBD

3. Address challenges with septic
tanks and lagoons.

1. Conduct an inventory of small,
onsite wastewater treatment
systems, including septic tanks,
septic treatment systems, and
lagoons.

TBD

2. Develop and update small onsite
treatment system standards for new
users, in coordination with Randolph
County Health Department and the
Randolph County Commission.

TBD

3. Improve compliance assistance
tools by identifying and addressing
gaps in ordinances within the city
and county.

Ongoing

4. Develop a program to assist in
cost-sharing of individuals with
septic system pumping.

TBD

5. Consider investing City funds into
acquisition of inactive or unused
properties in watershed that are
identified as a source of pollutants to
the lake.

TBD

6. Provide Educational opportunities
and encourage public involvement
to engage property owners, tenants,
realtors, bankers, and septic tank
pumpers.

TBD
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Goal 1: Maintain and improve water quality for drinking water and aquatic life uses in Sugar Creek Lake

Objective Strategy Implementation Schedule

1. Establish partnerships with the
local SWCD, Missouri Department of
Conservation (MDC), MDNR, and US
Department of Agriculture — Natural
Resources Conservation Service
(NRCS). Seek out financial assistance
opportunities through these
partnerships.

Ongoing

2. Establish a partnership with the
Randolph County Health Department | Ongoing
and the County Commission.

3. Encourage the use of design
standards for projects exposed to
stormwater, with a goal of no more

4. Address non-point sources of than 3 ton/acre/year soil loss.
pollutants.

8D

4. Inspect high-risk ravines that drain
to the lake that are likely to be
transporting the highest quantities
of sediment to the lake. Consider TBD
BMPs that would address erosion
and subsequent sediment transport
to the lake.

5. Determine feasibility of the use of
up-watershed reservoirs or forebays | TBD
as BMPs.

6. Determine locations along the lake
shore that would most benefit from

erosion protection, and if feasible, L
implement BMPs.
Table 2 Objectives, Strategies, and Implementation Schedule for Goal 2

Goal 2: Maintain a sustainable quantity of water supply for the City of Moberly and its water customers

Objective Strategy Implementation Schedule

1. Include the MDNR Firm Yield Study
results in the Source Water Protection June 2019

Plan.
1. Understand current source 2. Review the results of MDNR's 2019
capacity. Firm Yield Assessment and USGS's

2019 Bathymetric Survey report with
MDNR, and discuss need and
strategies to supplement source
capacity.

Ongoing
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Goal 2: Maintain a sustainable quantity of water supply for the City of Moberly and its water customers

Objective

2. Understand current and future
water demands that account for
economic development.

Strategy

1. Gather information and data
regarding future water demands that
considers population growth and
economic growth of the City.

Implementation Schedule

Ongoing

2. Develop an economic development-
oriented water supply plan that uses
desired and predicted growth to
quantify future water needs.

Ongoing

3. Identify funding options to conduct
more detailed water supply planning.

Ongoing

4. Identify funding sources to purchase
and/or construct additional source(s)
of water supply.

Ongoing

5. Develop Drought Response Plan

TBD

3. Gather more information about
water quality in the lake and
sources of pollutants in the
watershed.

1. Identify all potential nearby sources
of water supply, and conduct planning
at the feasibility level regarding
availability and cost, and utilizing data
from previous studies as well as
additional data and/or studies.

Ongoing

2. Continue communication with The
U.S. Army Corps of Engineers
regarding obtaining additional water
supply storage at Long Branch Lake.

Ongoing

3. Determine the feasibility of
purchasing water storage at Long
Branch Lake, and distribution of the
water to the City's customers.

Ongoing

4. Consider the feasibility of the City
expanding water service to a regional
system of customers (i.e., other cities,
county, and rural water districts).

8D

5. Identify funding sources to purchase
and/or construct additional source(s)
of water supply and distribution.

TBD
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Goal 2: Maintain a sustainable quantity of water supply for the City of Moberly and its water customers

Objective

Strategy

Implementation Schedule

4. Develop and preserve water
supply storage volume at Sugar
Creek Lake.

1. Reduce sediment loads entering the
lake by implementing strategies under
Goal 1.

8D

2. Consider the feasibility of the
construction of up-watershed
reservoirs to increase water supply
storage.

TBD

3. Consider the feasibility and potential
costs/benefits of raising the dam at
Sugar Creek Lake to increase water
storage volume.

TBD

4. Consider the feasibility and cost of
dredging at Sugar Creek Lake to
increase water storage volume.

TBD

5. Complete a project to reduce
seepage through the abutments of the
dam, which would increase the
available water supply yield from the
lake.

Ongoing

6. Consider the feasibility of indirect
water reuse to increase water
availability.

TBD

7. Conduct a hydraulic and hydrologic
analysis in the watershed to gain
knowledge of water transport and
availability under various climate
conditions.

8D

8. Identify funding options for
implementation of strategies that are
considered to be feasible.

TBD

5. Encourage water users and
customers to use water
conservation practices.

1. Quantify all non-revenue use of
water from the City's system.

Ongoing

2. Determine if reductions can be made
to non-revenue uses of water,
including distribution system water
loss.

Ongoing

3. Provide educational information to
the public about ways to conserve
water.

8D

4. Consider methods to incentivize
water conservation practices, especially
among the highest water users.

TBD
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Table 3 Objectives, Strategies, and Implementation Schedule for Goal 3

Goal 3: Provide ongoing opportunities for public and stakeholder engagement regarding water quality and
quantity at Sugar Creek Lake and for the City of Moberly

Objective

1. Target each group of
stakeholders with different
types of engagement.

Strategy

1. Define the various types of stakeholders and
groups that the City should engage.

Implementation Schedule

Ongoing

2. Build a contact list for stakeholders and
groups that the City is actively engaging.

Ongoing

3. Establish at least two stakeholder groups that
meet regularly in-person; one with a focus on
water quality at the lake, and another with a
focus on water supply.

One group established in 2018

4. Include educational information in water bills.

TBD

5. Establish a quarterly water newsletter to be
distributed to City customers and stakeholders
who work, live or recreate in the watershed.

TBD

6. Continue to engage with stakeholders with
interest in recreation at the lake in all available
forums or media.

TBD

7. Provide BMP education for homeowners
within the watershed of each City lake.

TBD

2. Engage the public to
establish support for the
Source Water Protection
Plan.

1. Develop a water-themed mascot and related
messaging to engage with and provide
messaging to the public.

TBD

2. Use storytelling techniques in messaging and
media to engage and inform the public.

8D

3. Consider other creative ways to engage the
public through in-person engagements and
media.

TBD

4. Utilize partnerships to engage a broader base
(SWCD, Randolph County Health Department,
Randolph County Commission, Moberly Area
Economic Develop Corporation, etc.).

TBD

3. Continue to take steps to
be an example to the public
by implementing best
practices first.

1. Continue to implement the measurable goals
of the City's Stormwater Management Plan.

Ongoing

2. Continue to implement consistent policies and
improvements to permitting, management, and
follow up on new development sites.

Ongoing

3. Implement and update City housekeeping
procedures and staff training to protect the City’s
stormwater infrastructure, and prevent runoff of
pollutants.

TBD
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4.0 Watershed Characteristics

The watershed, approximately 7,000 acres (11 square miles) in size, is located in north central Missouri in
Randolph County (Large Figure 1). The watershed stretches approximately 6 miles from its northern
boundary, located south of the City of Cairo, Missouri, to its southern boundary, located in the
northwestern portion of the City of Moberly. The following subsections describe characteristics of the
watershed, including surface waters (Section 4.1), physiographic setting and climate (Section 4.2), soils and
geology (Section 4.3), and land use and land cover (Section 4.4).

4.1 Surface Waters

Surface waters within the watershed, including waterbodies and wetlands, are included on Large Figure 1.
As shown in Large Figure 1, multiple first and second order unnamed streams serve as tributaries to the
lake. The outlet of the lake is Sugar Creek, which flows 4.6 miles until its confluence with the East Fork of
the Little Chariton River.

4.2 Physiographic Setting and Climate

The watershed, approximately 7,000 acres in size, is a subwatershed of Missouri’s Little Chariton River
Watershed (Hydrologic Unit Code 10280203) located in the Missouri River Basin. The watershed lies within
an ecological region known as the Central Dissected Till Plains, which is located north of the Missouri
River and formed through soil deposition from glaciation (reference (1)). The Dissected Till Plains extend
into lowa, lllinois, Kansas and Nebraska and are relatively flat, other than river valleys and hills formed
through erosion, much of which resulted from glacial runoff (reference (1)). Elevation in the watershed
ranges from approximately 870 feet at the top of the eroded Sugar Creek River Valley to 746.8 feet at the
dam spillway (Large Figure 4 and Appendix C).

North central Missouri has a humid continental climate characterized by long, hot summers and cool
winters (reference (2)). The region (Moberly, MO climate station) receives an average annual precipitation
of 43.22 inches (1981-2010, reference (3)). May is typically the wettest month, receiving an average
precipitation of 5.16 inches (reference (4)). The historical high and low annual precipitations at the
Moberly Climate Station between 1936 and 2018 were 65 inches in 2008 and 22 inches in 1988
(reference (5)). The average annual temperature for the area is 53.8 degrees Fahrenheit. January, the
coldest month of the year, averages high and low temperatures of 37 and 19 degrees Fahrenheit,
respectively, while July, the hottest month of the year, averages high and low temperatures of 87 and 67
degrees Fahrenheit (reference (4)).

4.3 Soils and Geology

The following sub-sections include soil and geology information for the watershed. Section 4.3.1 includes
the predominant soil types found within the watershed, Section 4.3.2 includes an analysis of soil erosivity
and stream power within the watershed to identify erosion prone areas, and Section 4.3.3 provides
information on the uppermost geologic units in the watershed.
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4.3.1 Soil Types

Based on the USDA NRCS Soil Survey, the predominant soil types within the watershed are depicted on
Large Figure 5 and summarized in Large Table 1. Soil types within the watershed consist of silty loams that
range from nearly level to gently sloping soils in the upper areas of the watershed (Mexico-Leonard-
Putnam association) to moderate to steep slopes near the lakeshore (Gosport-Gorin association). In
general, soil types on steeper slopes tend to have greater drainage than those on level to moderately
sloped areas. Permeability of the soil, which is the ability of the soil to infiltrate water, is very low for the
silt loams within the watershed, which increases their potential erosion and seasonal wetness.

4.3.2 Soil Erosivity and Stream Power

Erosion prone areas within the watershed were identified using the Universal Soil Loss Equation (USLE)
and stream power indices. The USLE (Appendix D, Equation 1) predicts annual average soil loss or erosivity
due to rainfall. The Stream Power Index (SPI) equation measures the erosive power of flowing water
(Appendix D, Equation 2) and identifies areas within the watershed that are prone to channel formation.
Barr identified areas of the watershed most prone to erosion by combining USLE and SPI results

(Large Figure 6); areas with high soil loss and a high SPI are considered to have greatest risk of erosion
and occur within ravines close to the shore of the lake (Large Figure 7). Barr recommends that the City
conduct additional analysis on the sources of sediment loading to Sugar Creek Lake (Objectives 1, 2, and
4 of Goal 1).

4.3.3 Geology

According to the Missouri Geological Survey Geosciences Technical Resources Assessment Tool
(GeoSTRAT), the geology underling the watershed area is comprised of Mississippian and Pennsylvania
aged bedrock units overlain by approximately 50 to 65 feet of unconsolidated residuum. The
Pennsylvanian bedrock units found near the surface around the watershed consist of the Marmaton
Group and the Cabaniss Subgroup of the Cherokee Group. In a typical geologic sequence the Marmaton
Group conformably overlies the Cabaniss Subgroup.

According to GeoSTRAT, the Cabaniss Subgroup is the shallowest bedrock on the western edge of and
underlying the lake, while the Marmaton Group is the shallowest bedrock along the eastern edge of the
lake. The Cabaniss Subgroup in Missouri is comprised of sandstone, siltstone, shale, limestone and coal
beds and consists of 11 successions or cyclic units with coal beds near the top with some minor
exceptions. The Marmaton Group is comprised of a succession of shake, limestone, clay, and coal beds. In
comparison with the Cabaniss Subgroup, the Marmaton Group contains thicker and consistent limestone
units.

In contrast to the geologic information provided by GeoSTRAT, the well log for a nearby water supply well
No. 006285 (Large Figure 1), located approximately 0.8 miles southwest of the lake's spillway, indicates
that the Mississippian Warsaw Formation is the shallowest bedrock unit. The Warsaw formation is
comprised of a coarsely crystalline, fossiliferous limestone intermittent with finely crystalline dolomitic
limestone (reference (6)).
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4.4 Land Use and Land Cover

The watershed has a variety of land uses due to the combination of rural, urban, and recreational areas.
The lake is a popular recreation destination for activities such as fishing and boating. Land adjacent to the
lake primarily consists of forest, agriculture (pasture and hay), and private residences. As of the 2016
National Land Cover Database (NLCD) dataset, approximately half of the land use in the watershed is used
for agricultural production (Large Figure 8).

4.4.1 Land Cover Change and Pollutant Loads

Large Figure 9 and Large Figure 8 display 2001 and 2016 land use in the watershed from NLCD,
respectively. Based on the NLCD's 2016 dataset, pasture and hay land comprise the land use type with the
greatest area in the watershed, followed by cultivated crops, forest, other land (developed areas and
barren lands), open water, other vegetated areas, and wetlands. Table 4 and Figure 1 display land use
changes between the 2001 and 2016 land cover datasets. As seen in Table 4 and Figure 1, forested areas
experienced the greatest increase between the 2001 and 2016 data sets (16.1 percent increase), while
other vegetated areas, which include grassland/herbaceous and shrub/scrub land uses, experienced the
greatest decrease between the 2001 and 2016 data sets (80.7 percent decrease).
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Table 4

Land Use Category

2001 and 2016 Sugar Creek Lake Watershed Land Use Data by Category

2001 Category Percent
of Total Land Use

2016 Category Percent
of Total Land Use

Category
Percent
Change from
2001 to 2016

Pasture/Hay Total: 30.63% Total: 30.15% -1.6%
Cultivated Crops Total: 23.96% Total: 23.47% -2.0%
Subcategories: Subcategories:
 Deciduous: 23.53% o Deciduous: 26.04%
e Evergreen: 0.02% e Evergreen: 0.02%
Forest . ) +16.1%
» Mixed: 0.02% » Mixed: 1.29%
Total: 23.57% Total: 27.36%
Subcategories: Subcategories:
» Developed High Intensity: 0.17% » Developed High Intensity: 0.56%
o Developed Medium Intensity: 1.45% o Developed Medium Intensity: 2.29%
» Developed Low Intensity: 3.35% o Developed Low Intensity: 3.94%
Other +9.6%
o Developed Open Space: 6.49% o Developed Open Space: 5.74%
e Barren Land: 0.07% o Barren Land: 0.10%
L]
Total: 11.53% Total: 12.63%
Open Water Total: 5.92% Total: 5.50% -7.1%
Subcategories: Subcategories:
O Vs ] e Grassland/herbaceous: 3.91% o Grassland/herbaceous: 0.71%
poivias « Shruby/scrub: 0.05% « Shrub/scrub: 0.05% -80.7%
Total: 3.96% Total: 0.76%
Subcategories: Subcategories:
o Emergent herbaceous wetlands: o Emergent herbaceous wetlands:
Wetland 0.16% 0.05% 1 6%
etlands o Woody wetlands: 0.26% o Woody wetlands: 0.07% I
Total: 0.42% Total: 0.12%
TOTAL 100% 100% --
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Figure 1 Land Use Change in the Sugar Creek Lake Watershed between 2001 and 2016 by
Land Use Category

Land use may be used to estimate some pollutant loads in the watershed that may run off to the lake,
such as nutrients and sediment. Three common pollutants of interest for the watershed from land use
sources include total phosphorus, total nitrogen, and suspended solids. A review of land use loading
factors in the watershed determined that natural landscapes, such as forests, grasslands, and barren land
contribute the lowest pollutant loads of various land use types within the watershed, while cultivated
crops and urban development contribute the highest pollutant loads of the watershed's land use types.
Table 5 presents the loading factors for each pollutant by land use type.

An analysis of land use and reference loading factors in the watershed indicate that from 2001 to 2016,
overall watershed loading from total phosphorus and total suspended solids have decreased by 0.029
Ibs/acre/year and 363 lbs/acre/year, respectively, while loading from total nitrogen has increased by 0.93
Ibs/acre/year. Large Figure 10 through Large Figure 15 display loading and the loading change from 2001
to 2016 by subwatershed.
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Table 5 Land Use Loading Factors

Loading Factor (Ibs/acre/year)

Land Use Type Total Phosphorus® Nit‘::;a:n(z) TotaIS::;:zg;\ded
Barren Land 0.10 3.34 2
Cultivated Crop 0.89 5.68 2626
Deciduous Forest 0.09 2.19 5
Developed, High Intensity 0.30 10.28 350
Developed, Low Intensity 0.30 9.70 150
Developed, Medium Intensity 0.30 5.16 250
Developed, Open Space 0.31 3.56 64.5
Emergent Herbaceous Wetlands 0.22 2.07 43
Evergreen Forest 0.09 2.19 5
Grassland/Herbaceous 0.09 0.96 5
Mixed Forest 0.09 2.19 5
Open Water 0.00 0.00 0.00
Pasture/Hay 0.54 445 50
Shrub/Scrub 0.13 1.10 27
Woody Wetlands 0.22 2.07 43

(1) Sources reference (7), reference (8), Appendix A to reference (9), and reference (10)
(2)  Sources reference (7), reference (11), and Appendix A to reference (9)
(3) Sources (reference (7) and reference (12)

45 Other Features of Interest

Other watershed features of interest relevant to this Plan include Cooksies Quarry and private septic
systems. The influence of Cooksies Quarry and private septic systems on the lake’'s water quality was
frequently mentioned as pollutant sources in stakeholder meetings during the planning process of this
Plan (Section 2.0). Cooksies Quarry is an inactive stone quarry located on City property east of lake's
eastern arm (Large Figure 1). The City currently owns and has complete control over the quarry property
(Large Figure 3). Due to a lack of data, the Quarry's influence on lake sedimentation has not been
quantified. Private septic systems may contribute nutrients and pathogens to surface waters, particularly
in areas where groundwater and soil conditions are unsuitable or the density of septic systems is high
(reference (13)). The influence of private septic systems on the lake’s water quality is undetermined;
however, Strategy 1, Objective 2 of Goal 1 of this Plan is to quantify and address the contributions from
these pollutant sources to prioritize actions to reduce pollutant loads to the lake (Table 1).
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5.0 Sugar Creek Lake Characteristics

The following sub-sections describe the lake’'s impairment status, water quality, and sediment quality.
Section 5.1 describes the lake's water quality and MDNR impairment status. Section 5.2 discusses the
influence of sedimentation on the lake’s sediment quality and water quality.

5.1 Water Quality

Maintaining and improving water quality in the lake, particularly with respect to drinking water supply and
recreation, is a high priority for stakeholders. Primary stressors for the lake include sediment, organic
material, and nutrients. Nutrients encompass all forms of phosphorus and nitrogen, including free
ammonia. The sources of the lake’s stressors may include land use (Section 4.4) and soil erosivity

(Section 4.3.2). Although the lake's only impairment as of the writing of this Plan is for mercury in fish
tissue (refer to Section 5.1.1), the City does not consider mercury to be a primary stressor in the lake with
respect to the lake’s use as a drinking water source. The impairment for mercury in fish tissue is by air
deposition, and as such, is not specifically addressed in this Plan.

5.1.1 Impairment Criteria

The lake is classified by the State of Missouri as an “L1" lake, which are lakes or reservoirs used primarily
for public drinking water supply. State designated uses for the lake, which dictate water quality standards,
include livestock and wildlife protection, protection of warm water habitat, human health protection,
whole body contact recreation, secondary contact recreation, and drinking water supply.

The lake's only water quality impairment is for mercury in fish tissue, as listed on the state’'s Clean Water
Commission Approved 2018 Section 303(d) listed waters (reference (14)). MDNR added the lake to the
303(d) list for the mercury in fish tissue impairment in 2014. Each state is required to submit their 303(d)
list, or list of impaired and threatened waters, for EPA approval. At the time this Plan was written, MDNR
was in the process of developing their Draft 2020 303(d) List.

MDNR revised the state's water quality standards on March 31, 2018 (10 CSR 20-7.031). A significant
change to the new standards included numeric nutrient criteria for lakes. The purpose of the nutrient
criteria standards is to address adverse impacts to a lake's beneficial uses from eutrophication, or the
“process by which a body of water becomes enriched in nutrients, such as nitrogen and phosphorus,
which stimulate the excessive growth of algae and other plants” and ultimately deplete dissolved oxygen
(DO), resulting in a decreased quality of aquatic life (reference (15)).

MDNR published the Nutrient Criteria Implementation Plan (reference (15)) on July 26, 2018 to describe
the implementation strategy for the newly established nutrient criteria, which are dependent upon a lake’s
ecoregion. The lake is located in the Plains ecoregion for the Nutrient Criteria Implementation Plan
(Appendix E). Table 6 presents the nutrient criteria for the Plains ecoregion.

MDNR based the decision framework for the nutrient criteria on the EPA’s bioconfirmation guiding
principles (reference (15)). As described in the Nutrient Criteria Implementation Plan and illustrated in
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Figure 2, a lake in Missouri is considered to be impaired for nutrient criteria if it meets the following
criteria:

e The geometric mean of Chl-a samples taken between May and September in a calendar year
exceeds the respective ecoregion Chla-response impairment threshold value more than once in
the most recent three years of data; or

e The geometric mean of either total nitrogen, total phosphorus, or Chl-a samples taken between
May and September in a calendar year exceed the respective ecoregion Chl-a response
impairment threshold value in the most recent three years of data and one of the five response
assessment endpoints are also identified in the same calendar year. The response endpoints
include:

0 Occurrence of eutrophication-related mortality or morbidity events for fish and other
aquatic organism (Response Endpoint 1)

o0 Epilimnetic excursions from DO or pH criteria (Response Endpoint 2)
0 Cyanobacteria counts in excess or 100,000 cells/mL (Response Endpoint 3)
0 Observed shifts in aquatic diversity attributed to eutrophication (Response Endpoint 4)

0 Excessive levels of mineral turbidity that consistently limit algal productivity during the
period of May 1 — September 30 (Response Endpoint 5)

Table 6 Numeric Criteria Threshold Values for the Plains Ecoregion

Chl-a Response Nutrient Screening Thresholds

Impairment Threshold (ng/L)
(ng/L) TP TN Chl-a

30 49 843 18

MDNR'’s Nutrient Criteria Implementation Plan (Appendix E) requires the following data requirements to
assess a lake against the numeric criteria in 10 CSR 20-7.031(5)(N):

1. “At least four samples collected between May 1 and September 30 under representative
conditions;

2. Each sample must have been analyzed for at least Chl-a, TN, TP, and Secchi depth;

3. At least three years of samples (years do not have to be consecutive). Data older than seven years
will not be considered, consistent with the Department’s Listing Methodogy.

4. Data collected under a Quality Assurance Project Plan (QAPP).”
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TN — Total Nitrogen

TP - Total Phosphorus
DO - Dissolved Oxygen

Figure 2

Missouri Ecoregional Numeric Nutrient Criteria Decision Framework based on the
Bioconfirmation Approach
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5.1.2 Water Quality Data

Water quality data in the lake has been collected over the past two decades by the City and Lakes of
Missouri Volunteer Program (LMVP). Table 7 presents a summary of water quality data collected by the
City and LMVP.

Table 7 Summary of Sugar Creek Lake Water Quality Data Collection

Lakes of Missouri Volunteer

City of Moberly Program

 5-Day Biochemical Oxygen Demand
(BODs)

o Alkalinity

e Ammonia (NHs)

e Ammonia, Free

¢ Ammonium

e Chemical Oxygen Demand (COD)
e Coliforms

o Conductivity

e Copper
PP o Algal data

« Inorganic Suspended
Solids (ISS)

o Secchi Depth
e Temperature

e Cyanotoxins (Microcystin and
Cylindrospermopsin)
« Dissolved Oxygen (DO)

Sample Parameters e e Coli

e Hardness .
« Manganese  Total Nitrogen
¢ Nitrate (NO3)

« Nitrate, as Nitrogen (NOs - N)
o Nitrite (NOy)

« Organics

e Total Phosphorus
« Total Chlorophyll-a

e pH

e Phosphate (PO4)

o Temperature

o Total Dissolved Solids (TDS)
e Total Suspended Solids (TSS)

o Turbidity
e UV 254
Sample Locations Sites 1 through 8 Sites 1 and 2
Sample Years 2010 through present 2000 through present
QAPP Available for No Yes
Data Collection?
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5.1.2.1 City Water Quality Data

The City collects water quality data seasonally (spring through summer) from eight locations on the lake
(Large Figure 16). As of 2019, a QAPP has not been developed for the City's water quality data collection
program. Large Table 2 summarizes the water quality data from the eight sample locations. Because a
QAPP or another sampling plan was not developed prior to collecting this data, the monitoring parameter
data were not collected in a consistent manner and the data does not have clear goals assigned for its use
or a formal QA/QC process, implemented through a QAPP or sampling and analysis plan, to protect data
quality. Because of this, the data has been and can continue to be somewhat limited in its usefulness for
long-term decision-making. However, the data can be used as an indicator of certain issues and has been
used by the City and stakeholders to identify pollutant and water treatment concerns. It is recommended
that the City develop a QAPP and conduct further analysis to allow the data collected under a QAPP to
inform and support City actions and decisions. Developing a QAPP would support consistency in data
collection, clarify the goals around data collection, and help to position the City to apply for funding to
implement water quality improvement projects, such as through Clean Water Act Section 319(h) Nonpoint
Source Management Program grant funding.

5.1.2.2 LMVP Water Quality Data

The LMVP has collected water quality data in accordance with a MDNR-approved QAPP at two locations
on the lake since 2000 (Large Figure 16). LMVP monitoring data is summarized in the following sub-
sections and Large Table 3 and Large Table 4. LMVP’s water quality data may be used by MDNR to
evaluate whether the lake is impaired for nutrient criteria according to 10 CSR 20-7.031(5)(N). Available
lake data indicate the lake is not impaired for nutrient criteria; however, data indicate the lake may be
trending toward impairment and could become listed as impaired if measures are not implemented to
reduce nutrient loading. The following sub-sections describe lake water quality data with respect to
MDNR's nutrient criteria.

Chl-a Response Impairment Threshold

As seen in Figure 3 and Large Table 3, the lake is not considered impaired due to the Chl-a response
impairment threshold. Summer geometric means at LMVP Sites 1 and 2 do not exceed the impairment
threshold more than once in the most recent three years of data collection.
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Figure 3 Chlorophyll-a Seasonal Geometric Mean at LMVP Sites 1 and 2

Nutrient Screening Thresholds

Exceedances of chlorophyll-a, total nitrogen, and total phosphorus nutrient thresholds at LMVP sites 1
and 2 during the most recent three years of data collection include:

e Chlorophyll-a: LMVP Site 1 and Site 2 annual geometric means exceed the nutrient screening
threshold from 2016 through 2018 (Figure 3 and Large Table 3).

¢ Total nitrogen: LMVP Site 1 annual geometric means exceed the impairment threshold in 2017
and 2018. LMVP Site 2 annual geometric means exceed the nutrient screening threshold in 2017
(Figure 4 and Large Table 3).

e Total phosphorus: LMVP Site 1 and Site 2 annual geometric means do not exceed the
impairment threshold during the most recent three years of data collection (Figure 5 and
Large Table 3).

According to MDNR's Nutrient Criteria Implementation Plan (Section 5.1.1), the lake would be considered
impaired for nutrient criteria if one of the five response assessment endpoints are identified in the same
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calendar year that a nutrient screening threshold is exceeded. As discussed in the following sections,
available data for Response Endpoints 1-5 do not indicate impairment.
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Response Endpoints

Available lake data from MDNR and the LMVP do not indicate that exceedances of nutrient criteria
response endpoints have been identified in the previous three years of water quality data collection. A
summary of the MDNR's Listing Methodology is provided in the Nutrient Criteria Implementation Plan
(Appendix E), available data for each response endpoint (Section 5.1.1, also provided in Large Table 3),
includes the following:

e Response Endpoint 1: This endpoint criteria is exceeded if two or more fish kills have occurred
within the last three years of available data or there is one large (> 100 fish and covering more
than ten percent of the lake area) fish kill documented to be caused by DO excursions, pH, algal
blooms, or the toxins associated with algal blooms (10 CSR 20-7.031(5)(N)6.A). Available fish
mortality reports from the MDC indicate no fish kills have occurred in the lake since the MDC
began fish mortality data collection (references (16), (17), (18), (19), (20), (21), (22), (23), (23), (24),
(25))

e Response Endpoint 2: This endpoint criteria will be evaluated further if the following occur: if
more than 10% of the epilimnetic DO measurements during the May and September are below
5.0 mg/L minimum to protect aquatic life or more than 10% of the pH measurements are outside
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the 6.5 to 9.0 range to protect aquatic life, the binomial probabilities will be used to determine if
the criterion have been exceeded [10 CSR 20-7.031(5)(N)6.B]. Data collected by the City, which has
not been collected under a QAPP, indicate DO and pH data do not exceed Response Endpoint 2
(Table 8 and Large Table 2). Because this data was not collected under a QAPP, this data is only
useful as an indicator and would not be used for endpoint assessment by MDNR.

Response Endpoint 3: This endpoint criteria is exceeded if the following algal toxin value
thresholds are exceeded: microcystin - 4.0 ug/L, cylindospermopsin - 8.0 ug/L, anaytoxin-a - 8.0
ug/L, and saxitoxin - 4.0 ug/L. These toxin levels are associated with a total toxigenic algal species
cell count greater than or equal to 100,000 cell/mL [10 CSR 20-7.031(5)(N)6.C]. Data collected by
the LMVP, summarized in Table 9, indicate algal toxin thresholds are not exceeded. Additional
algal data, collected by the City is summarized in Large Table 5.

Response Endpoint 4: This endpoint criteria is exceeded if MDNR finds evidence in biological
shifts in fish or invertebrate communities related to eutrophication [10 CSR 20-7.031(5)(N)6.D].
MDNR will request aquatic community data from multiple sources to perform an evaluation of
this endpoint. MDC provided the City with fish sampling population statistics from 2001, 2005,
2009, 2014 (reference (26)); the information provided in these statistics does not indicate this
endpoint criteria is exceeded.

Response Endpoint 5: This endpoint criteria is exceeded if the yearly average Secchi depth is
below the applicable ecoregional value (0.6 meters for the Plains ecoregion). Additional analysis
of average Chl-a/TP ratios will also be conducted before determining impairment status. Unless
attributed to other physical factors, Chl-a/TP ratios at or below 0.15 and an ISS value greater than
or equal to 10 mg/L as determined by yearly means will serve as an indicator of excessive mineral
turbidity and constitute evidence of impairment [10 CSR 20-7.031(5)(N)6.E]. As seen in

Large Table 4, available LMVP data does not indicate this endpoint criteria is exceeded.

Table 8 City DO and pH Data Summary for Sugar Creek Lake

Percent of Samples in
Exceedance of Response
Endpoint

DO, in situ pH

DO Response Endpoint | pH Response Endpoint

10% of samples < 5.0 10% of samples <6.5 or

0, 0O,
mg/L >9.0 13% 0%
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Table 9 Lakes of Missouri Volunteer Program 2018 Algal Data

Cylindrospermopsin

Microcystin Threshold

Threshold
(4.0 pg/L)
LMVP Site . (8.0 pg/L)
Number Sample > Endpoint Sample > Endpoint
Result Threshold? Result Threshold?
(ng/L) (Y/N) (ng/L) (Y/N)
1 5/18/2018 <0.15 N <0.05 N
2 6/6/2018 <0.15 N <0.05 N
2 6/26/2018 <0.15 N <0.05 N
2 7/18/2018 <0.15 N <0.05 N
2 9/2/2018 <0.15 N <0.05 N
2 9/18/2018 <0.15 N <0.05 N
2 10/1/2018 0.36 N <0.05 N

5.2 Sediment Quality

Lake sedimentation from external (i.e., sediment from runoff) and internal (i.e., lake bottom sediment)
sources is anticipated to be a significant source of pollutants in the lake, particularly nutrients and
organics. The purpose of Strategy 5, Objective 1 of Goal 1 of this Plan is to determine potential sources of
nutrient and sediment loads to the lake through data collection and analysis (Table 1). Section 6.3 of this
Plan presents additional information regarding the effects of sedimentation on lake volume and yield.

Sediment deposition from erosion prone areas and high velocity streams, such as ravines near the
lakeshore, transports pollutants into the lake, which ultimately end up in the water column and lake
bottom sediment. Large Figure 7, discussed in Section 4.3.2, displays the City's priority areas for erosion
inspections. Large Figure 17 presents an analysis of average growing season turbidity in the lake, which
indicates areas of significant sedimentation loading from external sources, such as ravines.

Lake bottom sediment serves as a source and sink for pollutants in the lake's water column. The sediment
serves as a pollutant source when lake turnover, which occurs each spring and fall, has the potential to
significantly re-suspend pollutants from the upper lake bottom sediment layers into the water column.
Suspension of sediment likely has an adverse impact on surface water concentrations of nutrients,
turbidity, and total suspended solids during these times. During lake stratification in summer and winter,
lake bottom sediment serves as a pollutant sink once sediment suspended in the water column begins to
settle. Large Table 6 presents a summary of sediment samples from the LMVP sample locations 1 and 2 in
May 2017. Sediment samples were not collected under a QAPP.
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6.0 Water Supply

According to the 2019 Census of Missouri Public Water Systems (reference (27)), the lake supplies
drinking water for the City at an average daily demand of 1.15 MGD to the City. From 2001 to 2017, the
City used an average of 473 million gallons per year (1.30 MGD). Usage during this timeframe peaked in
2004 at 579 MGY (1.59 MGD) and was at its lowest in 2009 (393 MGY, 1.08 MGD). The lake does not
supply water to areas outside City limits, but does serve as an emergency supply for both the Thomas-Hill
Public Water Supply District (THPWD), which serves a population of 10,315 (reference (28)), and the
Moberly Area Correctional Center. The Clarence Cannon Wholesale Water Commission, which retrieves
raw water from the North Fork of the Salt River (Mark Twain Lake), supplies water for both the THPWD
and Moberly Area Correctional Center.

6.1 Water Treatment

The City’s WTP intake is located near the southeast corner of the lake (Large Figure 1 and

Large Figure 16). The WTP has a capacity of 5 MGD. The City’s WTP processes include chemical addition
(rapid mix), coagulation, flocculation, sedimentation, filtration, and disinfection. Treated water is either
immediately routed to the City's distribution system via a wet well, or is stored in clearwells prior to
distribution. WTP improvements were constructed in 2006; the significant components included the raw
water intake, raw water pump station upgrades, backup generator, carbon silo, caustic soda feed
equipment, supervisory control and data acquisition upgrades, covered secondary basins, mixed media
filter controls, new high service main leaving the City’'s WTP, and meters on the raw water and high service
mains. The water treatment system improvements and ultrasonic algae treatment units (discussed in
Section 6.2) have significantly reduced DBP formation in treated drinking water, an achievement of the
DBP reduction goal of the 2004 Plan.
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Figure 6 Moberly Water Treatment Plant Intake

6.2 Algae Treatment

Nutrients in the lake, particularly nitrogen and phosphorus, have contributed to algal blooms in that
present treatment challenges for the City’s WTP. The City has not had a blue-green algae bloom at the
lake, and has gathered algae speciation data from the lake (Large Table 5). However, the lake does
seasonally have algae blooms of nuisance algae that has caused water treatment challenges, such as the
formation of DBPs, and safety concerns at boat ramps and docks because of slippery conditions. The City
installed two solar-powered ultrasonic algae controller units in 2017, and a third unit in 2019, to reduce
the propagation of algae (Figure 7). The City removes the algae controller units during the winter months
and redeploys them each spring. These units have proved effective in significant reduction of algae and
associated impacts, including the reduction of DBPs
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Figure 7 Ultrasonic Algae Controller Unit in Sugar Creek Lake

6.3 Bathymetric and Lake Yield Analyses

The following sub-sections present USGS and MDNR studies of changes in lake’s volume. Section 6.3.1
summarizes USGS's 2018 Bathymetric Survey findings and Section 6.3.2 summarizes MDNR's 2019 Firm
Yield Study.

6.3.1 USGS Bathymetric Survey and Change Analysis

The USGS completed a study of the lake in 2018 to analyze the bathymetric change due to erosion and
deposition since the previous survey in 2003. The 2018 survey concluded that at the spillway elevation of
746.8 feet, the surface area is 332 acres and the capacity is 5,020 acre-feet. The study found the lake to
have a similar surface area to the 2003 survey, but to have a decreased capacity of 230 acre-feet from the
2003 survey due to sediment deposition of approximately 1 - 1.5 feet across the lake bottom. Appendix C
provides the USGS 2018 survey report, which includes a change analysis figure that depicts bathymetric
change between the 2003 survey and 2018 survey due to erosion and sediment deposition.

6.3.2 MDNR Lake Yield Study

MDNR completed a water supply yield study of the lake for the City in June 2019 to provide an updated
understanding of the lake’s capacity to meet the City's water demands during drought of record (1951-
1960) conditions. The most recent yield study of the lake occurred in 2005. The 2019 study used USGS
bathymetry survey data and Reservoir System Simulation (HEC-ResSim), a simulation program developed
by the U.S. Army Corps of Engineers, to predict the lake’s yield during drought of record conditions for an
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estimated City water demand of 1.33 MGD, the City's average demand between 1992 and 2017. MDNR's
2019 Lake Yield Study report is included in Appendix A.

The study included two scenarios to account for the effects of seepage from the lake's dam abutment on
estimated yield during drought conditions. MDNR estimated that 1 MGD of lake volume is lost to seepage
at full pool, or a spillway elevation of 756.8 feet. Figure 8 displays the seepage bypass from the abutment
of the dam into the spillway.

The first scenario, Scenario 1,assumed no seepage throughout the model run while the second scenario
accounted for an estimated seepage range of 750 gpm at full pool to 0 gpm when the lake is empty. The
first scenario concluded the lake will yield 1.44 MGD during the 10 year drought of record timescale, thus
meeting the estimated 1.33 MGD demand. Although Scenario 1 determined that Sugar Creek Lake could
meet the 1.33 MGD demand over ten years during an extended drought, the study noted that a total of
314 out of 3,560 days of the model run resulted in near insufficient water supply conditions. The second
scenario, Scenario 2, concluded the lake’s estimated yield, considering seepage, at 1.17 MGD is not
sufficient to meet the 1.33 MGD demand.

The yield study also evaluated the lake’s storage due to sedimentation from 2003 to 2033. The study
included an analysis of the effects of sedimentation, assuming seepage, using storage-elevation curves
developed from the 2003 and 2018 bathymetric surveys. For this analysis, the modelers assumed the
2003-2018 storage curve, a loss of 4.6%, would also occur from 2018 to 2033. The analysis determined
that an additional 12 days of insufficient yield resulted from sedimentation between 2003 and 2033.

Figure 8 Seepage Bypass from the Sugar Creek Lake Dam to the Lake Spillway

MDNR'’s study highlights the significant effects of sedimentation and seepage on available water supply
volume in the lake, including the fact that a portion of the intake is estimated to be buried under
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approximately 12 feet of sediment. The study recommends the City take steps to reduce volume lost to
seepage and create a management plan to ensure water supply in the event the intake must be moved to
a higher elevation. A third recommendation of the study is to install USGS level gages upstream of the
lake and at the intake location to more accurately estimate inflow to the lake and lake levels. The City is
currently taking steps to evaluate and construct an engineered solution to significantly reduce the
seepage in the dam abutment.

6.4 Summary of Water Supply Impacts

As discussed in Section 6.2 through Section 6.3.2, significant water supply impacts for the lake include
nutrient loading and sedimentation. In summary, actions taken by the City to address adverse water
supply impacts include, but are not limited to, WTP upgrades, installation of the ultrasonic algae controller
units, design of a project to reduce seepage in the dam abutment, and implementation of the goals,
objectives, and strategies identified in this Plan.
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7.0 Proposed Implementation

As discussed in Section 1.2, the purpose of this Plan is to identify the goals, objectives, and strategies for
the lake and provide stakeholders with a guidance document for the lake’s long-term protection as the
drinking water source for the City. Table 1 through Table 3 in Section 2.3.1 outline the specific strategies
developed for each objective and goal and the proposed implementation schedule for each strategy.

As seen in Table 1 through Table 3, the implementation timeline for each strategy varies; the City began
to implement several strategies before the finalization of this Plan, while the implementation of many
other strategies is in early stages. Two fundamental strategies to accomplish the goals of this Plan include
establishing two stakeholder groups that meet regularly (Objective 1, Strategy 3 of Goal 3) and further
developing partnerships for implementation opportunities (Objectives 1 and 2, Strategy 4 of Goal 1). The
City intends to proceed with these engagement strategies as a foundation for the implementation of the
technical and data related strategies. The City intends to review and update this Plan once every five years
in order to revise and implement new strategies to achieve the City's goals for the lake, watershed, and
long-term water supply.
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Large Table 1 Predominant NRCS Soil Types within Sugar Creek Lake Watershed

Soil Unit

60058

Soil Type

Bethesda
channery silt
loam, 20-70%

slopes

Drainage
Class

Well drained

Farmland  Hydrologic
Classification Soil Group

Not prime
farmland

Soil Notes @

e Occurs in areas of mine spoil at
sites of past surface mines

High soil acidity (generally
supports poor-quality timbers
and shrubs)

#9.

50021

Calwoods silt
loam, 2-5%
slopes, eroded

Somewhat

poorly
drained

Not prime
farmland

Natural fertility is low (mostly
used for hay, pasture, or
timber)

High shrink-swell potential

Seasonal perched water table is
common

Unsuited for septic system
absorption fields due to
wetness and low permeability

30068

Gorin silt loam, 5-
9% slopes, eroded

Somewhat
poorly
drained

Farmland
of
statewide
importance

Natural fertility is low (mostly
used for hay, pasture, or
timber)

High shrink-swell potential

Seasonal perched water table is
common

Unsuited for septic system
absorption fields due to
wetness and low permeability

50024

Gosport silt loam,
14-30% slopes,
eroded

Moderately
well drained

Farmland
of
statewide
importance

Most common soil type
adjacent to lake

Weathered bedrock 20-40
inches below ground surface
limits rooting

Natural fertility is low (mostly
used for woodland or pasture)

High shrink-swell potential

Unsuited for septic system
absorption fields due to slope
and limited depth to bedrock

50008

Keswick silt loam,
5-9% slopes,
eroded

Moderately
well drained

Not prime
farmland

50030

Keswick silt loam,
9-20% slopes,
eroded

Somewhat
poorly
drained

Not prime
farmland

Keswick silt loam (all slopes):

Natural fertility is medium
(mostly used for hay, pasture,
cultivated crops, or timber)

High shrink-swell potential

Seasonal perched water table is
common

Unsuited for septic system
absorption fields due to
wetness and slope
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Drainage Farmland  Hydrologic

i @
Class Classification Soil Group (" Seil Notes

Soil Unit Soil Type

o Natural fertility is medium
(mostly used for hay, cultivated
crops, or pasture)

Leonard silt loam, Prime High shrink-swell potential

Poorl .
60022 1-6% slopes, draine}:j farmland if C¢/D Seasonal perched water table is

eroded drained common

Unsuited for septic system
absorption fields due to
wetness and low permeability

Mexico silt loam, Poorly Not prime
0-2 % slopes drained farmland

50058 Mexico silt loam (all slopes):

Natural fertility is medium
(mostly used for hay, cultivated
crops, or pasture)

High shrink-swell potential
Mexico silt loam,

50059 1-4% slopes,
eroded

Poorly Not prime Seasonal perched water table is
drained farmland common

Unsuited for septic system
absorption fields due to
wetness and low permeability

Natural fertility is medium
(mostly used for hay, cultivated
crops, or pasture)

Piopolis silty clay
loam, 0-2% Poorly Not prime /D
slopes, frequently | drained farmland

flooded common
Unsuited for septic system

absorption fields due to
wetness and low permeability

Moderate shrink-swell potential
66099

Seasonal perched water table is

Natural fertility is medium
(mostly used for hay, cultivated
crops, or pasture)

. . High shrink-swell potential
Putnam silt loam, Poorly Not prime

S0012 0-1% slopes drained farmland

)
°

Seasonal perched water table is
common

Unsuited for septic system
absorption fields due to
wetness and low permeability

(1) A =low runoff potential; B = moderately low runoff potential; C = moderately high runoff potential; D = high runoff potential
(2)  Source: reference (29)
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Large Table 2 Water Quality and Standards Comparison

Sample Locations

Sample Parameter Location 1 Location 2 Location 3
Number of . Number of . Number of .
Avg Min Max Min Max Avg Min
Samples Samples Samples
2010 11 105 94 124 11 98.5 84 116 11 97 82 116
2011 12 105 90 120 12 102 88 116 12 100 84 110
Alkalinity mg/L | 2012 13 110 92 132 13 106 84 120 13 104 80 120
2017 17 110 66 136 24 158 82 280 15 111 88 128
2018 6 92 60 112 6 97.0 90 110 6 96 90 104
2010 8 0.59 | 0.29 0.93 8 0.35 0.21 0.60 8 0.37 0.17 0.7
2011 6 043 | 0.36 0.54 6 0.26 0.19 0.35 6 0.22 0.17 0.3
. ) 2012 5 048 | 0.19 0.83 5 0.27 0.14 0.40 5 0.21 0.06 0.3
Ammonia (NHs) mg/L
2013 6 044 | 0.40 0.55 6 033 0.23 0.49 6 0.32 0.17 0.5
2017 23 0.151| 0.0 0.94 32 0.19 0.0 1.13 20 0.07 0.00 04
2018 6 0.143] 0.02 0.50 6 0.09 0.01 0.14 6 0.08 0.00 0.2
2010 7 3.7 2.6 5.2 6 2.70 14 3.2 6 2.1 14 2.5
2011 3 7.3 4.0 13.0 1 14.0 14.0 14.0 2 95 4.0 15.0
Biochemical d d
1o¢ emlca(Bcgég)en emandl ot [ 2012 4 35 [ 20 | 40 2 370 33 | 40 3 42 | 30 50
° 2013 6 5.7 34 13.0 3 4.20 2.5 7.0 2 7.5 3.0 12.0
2017 7 152 | 0.2 80.0 7 21.30 04 74.0 4 16.7 0.7 61.0
2010 8 217 | 153 28.2 8 22.8 8.8 354 8 18.5 13.2 22.6
) 2011 6 18.7 | 14.0 24.0 6 15.5 74 22.1 6 16.8 114 24.0
Chemical oxygen demand
(CoD) mg/L | 2012 5 378 | 185 73.0 5 25.1 11.6 55.0 5 24.5 12.2 52.0
2013 6 351 | 25.6 69.3 6 27.9 11.0 60.4 6 29.3 16.8 69.4
2017 7 213 | 10.0 34.0 9 171 1.0 35.0 9 144 4.0 23.0
2010 4 1918 | 412 |>2419.6 4 2311 1986 |>2419.6 4 1566 655 >2419.6
2011 6 1163| 10 |>24196 6 963 4 >2419.6 6 645 12 >2419.6
Coliforms MPN | 2012 4 1968 | 1300 |>2419.6 4 1960 579 [>2419.6 4 902 | 205 >2419.6
2013 6 1941 425 |>2419.6 6 1146 166 | >2419.6 6 1263 15 >2419.6
2017 6 1737 | 706 3873 7 2516 159 | >5794 5 1143 134 4611
W 2017 17 4.1 0.0 14.0 23 348 0.0 18.0 15 1.0 0.0 9.0
Copper ug/L
2018 6 1.7 0.0 8.0 6 0.50 0.0 2.0 6 1.2 0.0 2.0
2010 8 83 7.7 8.8 8 8.30 7.8 8.8 8 8.2 7.2 8.7
) . 2011 4 8.6 7.8 9.7 4 8.60 7.8 9.6 4 8.7 8.0 9.6
Dissolved oxygen, initial
(in situ) mg/L | 2012 4 8.6 7.9 94 4 8.70 84 9.2 4 8.9 8.5 9.2
2013 5 8.5 7.2 9.8 5 8.80 7.5 9.8 5 8.9 7.5 9.8
2017 3 9.5 9.2 9.6 6 9.20 8.8 9.6 2 9.4 9.2 9.6
2010 8 6.6 49 8.0 8 6.90 5.5 7.8 8 7.2 6.4 7.7
: ) 2011 4 7.8 6.5 9.1 4 8.00 7.0 8.8 4 8.0 7.2 8.9
Dissolved oxygen, final
(in situ) mg/L | 2012 4 6.8 6.7 7.1 4 7.00 6.4 7.6 4 7.7 6.6 8.4
2013 5 5.5 17 8.2 5 7.10 5.2 8.8 5 6.9 33 8.9
2017 3 8.1 6.0 94 6 7.60 49 9.0 2 7.7 5.9 9.5
2010 8 8.2 6.7 93 8 8.20 6.6 93 8 8.4 6.8 9.5
2011 6 8.6 6.8 9.8 6 8.80 7.5 10.2 6 9.2 8.5 10.1
Dissolved oxygen, laboratory| mg/L | 2012 5 8.9 8.2 104 5 9.40 8.3 10.3 = 9.8 8.3 11.2
2013 6 85 | 6.6 9.6 6 9.00 74 10.8 107 9.6 7.5 12.0
2017 7 103 | 85 12.2 8 10.3 9.1 11.7 5 11.0 99 11.9
2010 11 109 92 122 11 104 84 124 11 102 80 114
2011 12 121 | 106 152 12 119 106 138 12 116 102 130
Hardness mg/L | 2012 13 126 | 108 142 13 124 98 136 13 123 102 136
2017 17 126 96 158 23 175 96 328 15 125 96 160
2018 6 107 72 138 6 113 100 136 6 110 100 130
2010 11 029 0.14 0.45 11 0.15 0.08 0.27 11 0.13 0.05 0.27
Manganese mg/L | 2011 12 0.24 | 0.08 0.41 12 0.14 0.07 0.36 12 0.11 0.06 0.20
2012 13 027 | 0.14 0.45 13 0.15 0.11 0.22 13 0.11 0.06 0.17
i 2017 17 0.082| 0.009 | 0.214 24 0.096 0.010 | 0.405 15 0.028| 0.006 0.057
Manganese, filtered mg/L
2018 6 0.033| 0.004 | 0.068 6 0.010 0.004 | 0.016 6 0.012] 0.005 0.018
i 2017 17 0.329| 0.139 | 0.883 24 0.235 0.059 | 0.758 15 0.131] 0.077 0.198
Manganese, unfiltered mg/L
2018 6 0.295| 0.133 | 0.839 6 0.103 0.058 | 0.175 6 0.096| 0.058 0.178
Nitrate, as nitrogen
mg/L | 2017 7 250 | 2.20 3.00 9 5.00 0.10 | 16.00 5 1.800( 1.40 2.00
(NO; - N)
. M 2017 10 0.024| 0.000 | 0.128 13 0.030 0.000 | 0.210 9 0.007( 0.000 0.023
Nitrite (NO,) mg/L
2018 6 0.032| 0.000 | 0.177 6 0.030 0.000 | 0.145 6 0.026]| 0.000 0.141
2010 12 0.227| 0.162 | 0.461 12 0.201 0.159 | 0.243 12 0.194| 0.166 0.240
Organics mg/L | 2011 12 0.145| 0.110 | 0.206 12 0.141 0.121 | 0.206 12 0.137] 0.118 0.206
2012 12 0.152] 0.105 | 0.260 12 0.134 0.118 | 0.174 12 0.127] 0.098 0.160




Large Table 2 Water Quality and Standards Comparison

Sample Locations

Sample Parameter Location 1 Location 2 Location 3
Number of . Number of . Number of
Avg Min Max Avg Min Max Avg
Samples Samples Samples
2010 20 7.7 7.1 8.2 20 7.95 7.0 8.8 20 8.1 7.4 8.9
2011 18 79 73 8.6 18 8.07 75 8.6 18 8.2 75 8.7
H U 2012 18 7.9 7.5 8.4 18 8.15 77 8.6 18 8.3 7.6 8.8
P ' 2013 6 7.8 75 8.1 6 8.17 7.8 89 6 8.2 7.8 8.7
2017 24 8.2 73 8.6 32 7.94 74 9.0 20 83 77 9.0
2018 6 79 7.8 8.1 6 8.14 79 8.6 6 8.2 7.8 8.6
2017 23 0.316| 0.00 2.79 29 0.83 0.02 430 19 0.10 0.01 0.50
Phosphate (PO,) mg/L
2018 6 0.402| 0.06 1.10 6 0.05 0.01 0.10 6 0.05 0.03 0.06
Specific conductivity mhos 2017 14 2689 146 360 17 391 192 860 12 233 151 296
(microohms) . 2018 6 2202 141 279 6 224 204 254 6 225 201 263
2010 8 20 9 30 8 20.1 10 29 8 20 10 29
2011 6 20 15 27 6 19.8 14 28 6 20 14 28
Temperature Deg.C| 2012 5 19 12 29 5 19.4 11 30 5 20 11 30
2013 6 20 8 25 6 19.7 8 25 6 20 8 25
2017 6 9 7 13 8 8.80 5 18 4 8 6 9
. . 2017 14 177 91 243 17 258 127 500 12 158 101 199
Total dissolved solids (TSS) | mg/L
2018 6 114.1| 0.36 178 6 151 138 171 6 125 0 166
. 2010 1 38 38 38 1 12.0 12 12 1 8.0 8.0 8.0
Total suspended solids (TSS) | mg/L
2017 7 29 15 52 9 121 1 665 5 14.4 7.0 22.0
2010 12 28.7 | 14.1 38.9 12 15.0 8.9 25.5 12 1.7 57 27.1
2011 12 289 | 6.2 58.8 12 14.0 79 20.6 12 10.8 71 16.7
Turbidity NTU | 2012 13 389 | 105 73.6 13 179 10.1 27.7 13 11.0 47 21.7
2017 17 56.6 | 13.7 400 24 92.0 2.7 1310 15 124 8.6 26.3
2018 6 998 | 174 340 6 9.91 5.31 13.2 6 6.9 4.8 9.6
4 | 2017 17 0.22 | 0.09 0.66 24 0.24 0.07 0.70 15 0.12 0.09 0.18
uvz54 cm
2018 6 024 | 0.11 0.56 6 0.11 0.10 0.13 6 0.10 0.10 0.11
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Large Table 2 Water Quality and Standards Comparison

Sample Locations
Location 4 Location 5 Location 6

Number of . Number of . Number of
Avg Max Avg Max Avg

Sample Parameter Units

Samples Samples Samples
11 98 82 122 11 94 80 108 11 97 82 114
12 102 86 118 12 101 82 116 12 102 84 114
Alkalinity mg/L 13 108 90 120 13 106 90 120 13 106 90 120
15 109 88 120 15 109 88 122 19 110 88 124
6 96 90 110 6 97 90 106 6 95 88 112
8 0.37 0.16 0.71 8 036 | 0.12 0.73 8 0.37 0.15 0.71
6 0.23 0.15 0.38 6 0.26 | 0.15 0.45 6 0.26 0.16 0.37
. M 5 0.22 0.08 0.35 5 0.21 0.06 0.37 5 0.23 0.06 0.32
Ammonia (NHs) mg/L
6 0.32 0.19 0.48 6 030 | 0.17 0.50 6 0.35 0.24 0.52
20 0.05 0.01 0.12 20 0.05 | 0.00 0.11 27 0.06 0.00 0.22
6 0.06 0.00 0.15 6 0.06 | 0.00 0.15 6 0.16 0.00 0.80
5 24 1.2 3.0 5 6.5 1.5 24.0 4 3.1 2.5 3.8
2 8.0 3.0 13.0 2 8.0 3.0 13.0 2 7.0 3.0 11.0
Biochemical oxygen demand
(80D.) mg/L 2 3.8 3.6 4.0 2 4.1 4.0 42 1 24 2.4 24
5
3 53 2.8 10.0 3 2.5 2.0 3.0 3 3.7 3.0 5.0
5 3.2 1.0 7.0 5 2.8 0.9 4.0 4 3.1 2.0 6.0
8 19.7 9.3 38.0 8 19.0 | 121 243 8 19.3 9.0 30.0
: 6 19.2 154 223 6 178 | 11.6 20.7 6 171 12.5 27.0
Chemical oxygen demand
(COD) mg/L 5 282 9.9 58.0 5 28.0 | 1041 55.0 5 274 10.1 54.0
6 289 19.2 54.7 6 260 | 164 52.7 6 22.8 0.0 58.9
5 15.8 10.0 29.0 5 17.2 9.0 23.0 8 21.3 3.0 56.0
4 1772 1046 |>2419.6 4 1585 | 298 [ >2419.6 4 2045 921 |>2419.6
6 733 2 >2419.6 6 620 14 | >2419.6 5 887 64 |>24196
Coliforms MPN 3 1785 517 |>24196 4 1026 | 248 |>24196 4 1117 | 135 [>2419.6
6 1516 22 | >2419.6 6 1124 54 | >2419.6 6 1262 46 | >2419.6
5 531 122 1421 5 456 64 1430 6 479 5 1333.0
(1) 15 1.5 0.0 5.0 15 1.2 0.0 5.0 18 2.9 0.0 12.0
Copper ug/L
6 0.5 0.0 1.0 6 0.7 0.0 3.0 6 35 0.0 7.0
8 8.3 7.7 8.8 8 84 7.7 8.8 8 8.5 7.7 9.2
) . 4 8.7 8.0 9.7 4 8.2 7.0 9.6 4 8.2 7.0 9.6
Dissolved oxygen, initial
(in situ) mg/L 4 8.8 84 9.2 4 8.8 84 9.1 4 8.6 83 9.0
6 8.8 7.5 9.8 4 8.8 7.6 9.9 5 8.8 7.5 9.8
4 10.1 9.7 10.5 5 10.3 9.9 10.7 6 9.7 8.7 10.4
8 74 6.3 8.2 8 7.3 6.4 7.8 8 7.2 6.5 7.9
. ) 4 8.0 7.2 8.6 4 7.6 7.0 84 4 7.6 6.9 8.6
Dissolved oxygen, final
(in sit) mg/L 4 7.3 6.5 8.0 4 74 6.7 8.2 4 7.2 5.8 8.0
6 7.1 4.0 8.7 4 7.8 6.3 8.8 5 74 6.2 9.0
4 7.2 44 8.7 5 7.8 6.2 8.7 6 7.2 5.3 9.0
8 84 5.8 9.7 8 8.5 6.2 9.8 8 8.8 7.0 10.3
6 9.2 8.5 10.0 6 9.3 8.7 10.0 6 9.3 8.7 10.0
Dissolved oxygen, laboratory| mg/L 5 9.9 8.6 10.9 5 9.8 8.4 11.0 5 o 7.8 10.0
6 9.7 7.6 11.9 6 9.4 7.7 11.7 6 109 7.6 11.6
5 10.9 10.0 11.9 5 11.2 | 10.1 11.9 8 10.8 9.9 11.8
11 100 82 114 11 101 80 116 11 100 80 114
12 116 96 134 12 114 92 136 12 115 94 130
Hardness mg/L 13 121 96 134 13 121 94 138 13 119 94 134
15 119 96 132 15 119 94 134 19 121 96 140
6 112 102 134 6 114 104 128 6 114 100 132
11 0.14 0.06 0.26 11 0.16 | 0.05 0.41 11 0.16 0.07 0.30
Manganese mg/L 12 0.11 0.06 0.20 12 0.09 | 0.02 0.26 12 0.12 0.06 0.20
13 0.12 0.06 0.19 13 0.11 0.06 0.16 13 0.13 0.07 0.25
i 15 0.025 0.000 | 0.045 15 0.032 | 0.002 | 0.059 19 0.041 | 0.006 | 0.177
Manganese, filtered mg/L
6 0.009 0.005 | 0.013 6 0.012 | 0.002 | 0.015 6 0.013 | 0.008 | 0.022
} 15 0.127 0.088 | 0.164 15 0.130 | 0.074 | 0.178 19 0.178 | 0.110 | 0.478
Manganese, unfiltered mg/L
6 0.097 0.069 | 0.122 6 0.110 | 0.056 | 0.177 6 0.124 | 0.071 | 0.172
Nitrate, as nitrogen
mg/L 5 1.90 1.00 2.80 5 1.80 | 1.60 2.00 8 340 0.70 13.00
(NO; - N)
o @ 9 0.007 0.000 | 0.023 9 0.229 | 0.000 | 2.000 10 0.011 | 0.000 | 0.029
Nitrite (NO,) mg/L
6 0.025 0.000 | 0.137 6 0.025 | 0.001 | 0.136 6 0.031 | 0.000 | 0.169
12 0.198 0.162 | 0.236 12 0.197 | 0.164 | 0.239 12 0.199 | 0.166 | 0.254
Organics mg/L 12 0.139 0.112 | 0.208 12 0.138 | 0.111 | 0.205 12 0.143 | 0.120 | 0.216
12 0.129 0.100 | 0.169 12 0.131 ] 0.106 | 0.170 12 0.133 | 0.112 | 0.194




Large Table 2 Water Quality and Standards Comparison

Sample Locations

Sample Parameter Location 4 Location 5 Location 6
Number of . Number of . Number of
Avg Max Avg Max Avg
Samples Samples Samples
19 0.07 0.01 0.20 19 0.06 | 0.00 0.20 25 0.26 0.00 3.70
Phosphate (PO,) mg/L
6 0.07 0.00 0.13 6 0.06 | 0.03 0.17 6 0.04 0.00 0.08
Specific conductivity mhos 12 222 171 259 12 249 208 287 14 246 148 311
. M
(microohms) 6 227 203 261 6 237 204 270 6 235 201 281
8 19 8 29 8 21 10 29 8 21 10 29
6 20 14 28 6 20 14 28 6 20 14 28
Temperature Deg. C 5 20 12 30 5 20 12 30 5 20 12 30
6 20 8 25 6 20 9 25 6 20 9 25
4 8 6 9 4 8 7 9 7 10 8 17
. . 12 152 115 180 12 168 136 203 14 176 102 355
Total dissolved solids (TSS) | mg/L
6 150 132 178 6 156 145 187 6 153 136 177
. 1 7 7 7 1 7 7 7 1 14.0 14.0 14.0
Total suspended solids (TSS) | mg/L
5 11.8 8 16 5 94 7 13 8 18.2 11.2 24.0
12 11.8 6.0 24.1 12 11.1 5.0 25.2 12 13.7 6.6 29.4
12 10.2 6.2 18.2 12 9.6 4.6 18.6 12 121 6.8 17.6
Turbidity NTU 13 12.1 46 21.1 13 10.7 6.4 233 13 13.1 76 21.9
15 12.6 7.0 21.8 15 109 75 18.9 19 21.8 73 77.8
6 11.6 5.9 20.3 6 6.0 37 8.0 6 16.6 6.4 23.8
P 15 0.12 0.08 0.19 15 0.12 | 0.09 0.18 19 0.15 0.08 0.33
uvz54 cm
6 0.12 0.10 0.17 6 0.11 0.10 0.12 6 0.12 0.10 0.19
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Large Table 2 Water Quality and Standards Comparison

Sample Locations

Sample Parameter Location 7 Location 8
Number of . Number of
Avg Min Max Avg
Samples Samples
11 95 80 108 1 95 80 110
12 101 80 114 12 102 84 112
Alkalinity mg/L 13 106 90 120 13 105 92 120
15 110 88 122 18 111 88 136
6 95 90 108 6 96 90 108
8 0.34 0.11 0.69 8 0.33 0.11 0.71
6 0.29 0.14 0.62 6 0.29 0.14 0.65
: M 5 0.19 0.01 0.29 5 0.20 0.00 0.30
Ammonia (NHs) mg/L
6 0.31 0.17 0.49 6 0.31 0.18 0.48
20 0.07 0.00 0.45 24 0.05 0.00 0.22
6 0.05 0.00 0.11 6 0.06 0.01 0.15
5 2.5 1.0 3.8 3 2.2 0.8 3.0
1 14.0 14.0 14.0 1 12.0 12.0 12.0
Biochemical oxygen demand n > 18 I - > =7 T 7
m : .
(BOD) g . d . g
1 2.0 2.0 2.0 -- -- -- -~
4 2.1 0.9 34 4 2.1 0.9 4.0
8 18.5 1.3 25.7 8 18.2 13.8 233
. 6 16.4 13.3 22.7 6 18.5 92 35.0
Chemical oxygen demand
(COD) mg/L 5 28.6 13.3 53.0 5 25.0 5.4 51.0
6 27.1 15.1 60.7 6 308 16.6 60.0
5 15.8 12.0 20.0 6 11.0 1.0 21.0
4 1959 578 | >2419.6 4 1767 816 |[>2419.6
6 758 1 >2419.6 6 611 1 >2419.6
Coliforms MPN 4 1888 | 727 | >24196 4 1350 | 345 [>24196
6 1056 29 >2419.6 6 1288 19 >2419.6
5 180 14 638.0 5 111 20 148
(1) 15 1.8 0.0 16.0 18 0.8 0.0 5.0
Copper ug/L
6 0.2 0.0 1.0 6 0.3 0.0 2.0
8 8.3 7.6 8.7 8 8.3 7.7 8.7
) . 4 8.1 7.0 9.5 4 8.2 7.0 9.5
Dissolved oxygen, initial
o mg/L 4 8.7 8.4 9.1 4 8.6 7.9 9.1
(in situ)
4 8.8 7.5 9.9 4 8.6 7.3 9.9
4 10.2 9.9 104 5 10.0 93 104
8 7.1 6.1 7.8 8 6.4 0.3 7.7
. . 4 7.7 6.9 8.8 4 7.6 6.8 8.5
Dissolved oxygen, final
o mg/L 4 7.1 5.8 8.4 4 6.7 5.1 8.2
(in situ)
4 7.9 6.3 8.8 4 7.8 6.2 8.9
4 7.8 7.0 8.4 5 8.0 6.6 9.1
8 8.7 7.2 9.7 8 84 7.5 9.6
6 9.1 83 10.1 6 9.1 7.9 10.1
Dissolved oxygen, laboratory| mg/L 5 9.3 8.2 10.8 5 9.0 6.3 10.4
6 9.1 7.4 11.6 6 8.7 7.1 11.6 L
5 11.3 10.8 11.6 6 11.2 10.3 1.7
11 100 80 110 11 102 82 114
12 115 98 126 12 116 98 130
Hardness mag/L 13 120 98 136 13 120 96 136
15 122 98 140 6 114 100 142
6 113 96 132 6 114 100 142
11 0.15 0.05 0.31 11 0.15 0.05 0.30
Manganese mg/L 12 0.11 0.05 0.25 12 0.11 0.05 0.24
13 0.12 0.07 0.23 13 0.13 0.07 0.37
i 15 0.042 | 0.008 0.163 18 0.047 | 0.009 | 0.187
Manganese, filtered mg/L
6 0.010 | 0.008 0.014 6 0.011 [ 0.007 | 0.014
} 15 0.143 | 0.076 0.446 18 0.142 | 0.066 | 0.488
Manganese, unfiltered mg/L
6 0.091 0.056 0.131 6 0.100 [ 0.053 | 0.174
Nitrate, as nitrogen
mg/L 5 1.72 130 2.30 6 1.80 1.40 2.30
(NO; - N)
o @ 9 0.006 | 0.000 0.018 10 0.006 [ 0.000 [ 0.015
Nitrite (NO,) mg/L
6 0.025 | 0.000 0.133 6 0.025 [ 0.000 | 0.138
12 0.195 | 0.164 0.226 12 0.192 [ 0.159 | 0.222
Organics mg/L 12 0.139 | 0.115 0.210 12 0.141 | 0.113 | 0.216
12 0.127 | 0.104 0.173 12 0.127 | 0.105 | 0.165




Large Table 2 Water Quality and Standards Comparison

Sample Locations

Sample Parameter Units Location 7 Location 8
Number of . Number of
Avg Max Avg
Samples Samples
19 0.05 0.01 0.20 22 0.08 0.01 0.38
Phosphate (PO,) mg/L
6 0.04 0.01 0.08 6 0.0 0.01 0.04
Specific conductivity mhos 12 249 166 292 14 267 158 548
(microohms) : 6 232 216 270 6 229 209 267
8 21 11 29 8 21 11 28
6 20 14 28 6 20 14 27
Temperature Deg. C 5 20 12 29 5 20 12 29
6 20 10 24 6 19 10 24
4 9 8 9 5 8 8 9
. . 12 159 102 186 14 162 108 200
Total dissolved solids (TSS) | mg/L
6 156 142 187 6 149 142 162
. 1 8.0 8.0 8.0 1 3 3 3
Total suspended solids (TSS) | mg/L
5 9.0 6.0 12.0 6 10 5 15
12 11.2 5.3 215 12 9.8 54 21.2
12 10.6 49 21.2 12 93 49 18.3
Turbidity NTU 13 10.6 6.7 174 13 9.9 6.0 18.2
15 9.5 5.3 20.2 18 9.2 5.2 33.2
6 7.0 44 12.8 6 6.6 36 13.0
P 15 0.12 0.09 0.19 18 0.12 0.09 0.25
uv254 cm
6 0.11 0.09 0.12 6 0.11 0.09 0.12

(1) Negative sample results occurred for these parameters and were assumed to be zero
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Large Table 3a Sugar Creek Lake Volunteer Monitoring Site 1 Nutrient Criteria Comparison

Chlorophyll-a Response Impairment Total Phosphorus Screening Threshold Total Nitrogen Screening Threshold Chlorophyll-a Screening Threshold Endpoint Criteria
Threshold (49 pg/L) (843 ug/L) (18 ug/L)
Subsy Eutrophication- Eutrophication- .
of Summer  Exceeds Summer | Exceeds Consider Summer | Exceeds Consider Summer | Exceeds Consider Related pH or DO Related Excessive
Samples Geometric Threshold Impaired?” Geometric Threshold Endpoints Impaired?® Geometric Threshold Endpoints Impaired?® Geometric Threshold Endpoints Impaired?®® Mortality Epilimnetic  Cyanobacteria'® Aquatic Mineral
Mean  ?(Y/N) Mean  ?(Y/N)  ?(Y/N) Mean  ?(Y/N)  ?(Y/N) Mean  ?(Y/N)  ?(Y/N) Evente®  Excursions®® Diversity  Turbidity®
Shifts”
2000 2 377 Y N 721 Y N N 1077 Y N N 37.7 Y N N No data No data N N N
2001 7 204 N N 336 N N N 597 N N N 204 Y Y N No data No data N N N
2002 9 189 N N 48.7 N N N 725 N N N 18.9 Y Y N No data No data N N N
2003 8 18.1 N N 433 N N N 676 N N N 18.1 Y N N No data No data N N N
2004 8 26.2 N N 50.2 Y N N 662 N N N 26.2 Y N N N No data N N N
2005 10 23.1 N N 45.1 N N N 767 N N N 23.1 Y Y N N No data N N N
2006 9 27.1 N N 423 N N N 629 N N N 27.1 Y Y N N No data N N N
2007 6 21.0 N N 440 N N N 678 N N N 21.0 Y Y N N No data N N N
2008 8 13.6 N N 455 Y N N 850 Y N N 13.6 N Y N N No data N N N
2009 6 21.7 N N 442 Y Y N 903 Y N N 21.7 Y Y N N No data N N N
2010 8 22.0 N N 60.9 Y Y N 858 Y Y N 22.0 Y Y N N N N N N
2011 7 18.9 N N 35.9 N Y N 772 N Y N 18.9 Y Y N N N N N N
2012 7 325 Y N 49.8 Y Y N 871 Y N N 325 Y Y N N N N N N
2013 8 14.7 N N 471 Y Y N 900 Y Y N 14.7 N N N N N N N N
2014 8 12.6 N N 315 N Y N 690 N Y N 12.6 N N N N No data N N N
2015 7 24.6 N N 40.6 N N N 684 N N N 24.6 Y N N N No data N N N
2016 8 235 N N 40.1 N N N 816 N N N 23.5 Y Y N N No data N N N
2017 8 20.9 N N 432 N N N 928 Y N N 20.9 Y Y N N No data N N N
2018 7 18.2 N N 36.8 N N N 966 % % N 18.2 % % N Report No data N N N
forthcoming

(1) Per Missouri's Nutrient Criteria Implementation Plan (rule reference), a lake is considered impaired for nutrient criteria if the geometric mean of Chl-a samples taken between May and September in a calendar year exceeds the respective ecoregion Chla-response impairment threshold value more than once in three
years' time.

(2) For lakes where the geometric mean of Chl-a, TN, or TP exceeds the ecoregional nutrient screening evaluation thresholds, the additional response assessment endpoints will be evaluated. When one of these endpoints indicate a eutrophication impact in the same year as a nutrient screening threshold exceedance,
the lake will be placed into category 5 and on the 303(d) list.

(3) Following the Department's Listing Methodology Document (Appendix B of the Nutrient Implementation Plan), this endpoint criteria is exceeded if two or more fish kills have occurred within the last three years of available data or there is one large (>100 fish and covering more than ten percent of the lake area) fish
kill documented to be caused by dissolved oxygen excursions, pH, algal blooms, or the toxins associated with algal blooms (10 CSR 20-7.031(5)(N)6.A).

(4) Following the Department's Listing Methodology Document (Appendix B of the Nutrient Implementation Plan), this endpoint criteria will be evaluated further if the following occur: if more than 10% of the measurements are below 5.0 mg/L minimum to protect aquatic life or more than 10% of the measurements
are outside the 6.5 to 9.0 range to protect aquatic life, the binomial probabilities will be used to determine if the if the criterion have been exceeded [10 CSR 20-7.031(5)(N)6.B].

(5) Dissolved oxygen data is collected by the City of Moberly and is not part of the approved Quality Assurance Project Plan.

(6) This endpoint criteria is exceeded if the following algal toxin value thresholds are exceeded: microcystin - 4.0 ug/L, cylindospermopsin - 8.0 ug/L, anaytoxin-a - 8.0 ug/L, and saxitoxin - 4.0 ug/L. These toxin levels are associated with a total toxigenic algal species cell count greater than or equal to 100,000 cell/mL [10

CSR 20-7.031(5)(N)6.C].

(7) This endpoint criteria is exceeded if the Department finds evidence in biological shifts in fish or invertebrate communities related to eutrophication [10 CSR 20-7.031(5)(N)6.D]. The Department will request aquatic community data from multiple sources to perform an evaluation of this endpoint. The Department

provided the City of Moberly with fish sampling population statistics from 2001, 2005, 2009, 2014 (reference (26)); the information provided in these statistics does not indicate this endpoint criteria is met

(8) This endpoint criteria is exceeded if there are measured lake Secchi depths less than 0.6 meters in the Plains ecoregion. Yearly average Secchi depths below the applicable ecoregional value may constitute evidence of impairment. Additional analysis of average Chl-a/TP ratios will also be conducted before determining impairment
status. Unless attributed to other physical factors, Chl-a/TP ratios at or below 0.15 and an ISS value greater than or equal to 10 mg/L as determined by yearly means will serve as an indicator of excessive mineral turbidity and constitute evidence of impairment. Assessment threshold values for Secchi depth, Chla-/TP ratio, and ISS shall
all be exceeded before determining a water is impaired [10 CSR 20-7.031(5)(N)6.E].
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Large Table 3b Sugar Creek Lake Volunteer Monitoring Site 2 Nutrient Criteria Comparison

Chlorophyll-a Response
Impairment Threshold
(30 pg/L)

Total Phosphorus Screening Threshold Total Nitrogen Screening Threshold Chlorophyll-a Screening Threshold Endpoint Criteria
(49 pg/L) (843 pg/L) (18 pg/L)
Number

of . . . Eutrophication- .
Summer  Exceeds Summer Exceeds Consider Summer Exceeds Consider Summer Exceeds Consider pH or DO Related Excessive

Eutrophication-

Impaired? Related

S | - : . .
AMPIES  Geometric Threshold 5 Geometric Threshold Endpoints Impaired?® Geometric Threshold Endpoints Impaired?® Geometric Threshold Endpoints Impaired?® Mortality Epilimnetic  Cyanobacteria® Aquatic Mineral
Mean 2 (Y/N) Mean  ?2(Y/N)  ?(Y/N) Mean  ?2(Y/N)  ?(Y/N) Mean  ?2(Y/N)  ?(Y/N) @  Excursions®® Diversity  Turbidity®

Events
Shifts™”

2000 2 62.2 Y N 90.1 Y N N 1087 Y N N 62.2 Y N N No data No data N N N
2001 7 23.2 N N 441 N N N 614 N N N 23.2 Y Y N No data No data N N N
2002 9 233 N N 56.3 N N N 770 N N N 233 Y Y N No data No data N N N
2003 8 243 N N 55.7 N N N 730 N N N 243 Y Y N No data No data N N N
2004 8 26.6 N N 58.2 Y N N 664 N N N 26.6 Y Y N N No data N N N
2005 9 389 Y N© 58.2 N N N 820 N N N 389 \% Y N N No data N N N
2006 9 314 Y N© 479 N N N 640 N N N 314 Y Y N N No data N N N
2007 6 233 N N 50.0 N N N 661 N N N 233 Y Y N N No data N N N
2008 8 13.9 N N 57.4 Y N N 845 Y N N 13.9 N Y N N No data N N N
2009 6 15.9 N N 429 Y Y N 730 N N N 15.9 N N N N No data N N N
2010 8 26.9 N N 63.4 Y Y N 884 Y Y N 26.9 Y N N N N N N N
2011 7 26.2 N N 483 N Y N 800 N Y N 26.2 Y Y N N N N N N
2012 7 329 Y N 55.1 Y Y N 849 Y Y N 329 Y Y N N N N N N
2013 8 20.0 N N 55.3 Y Y N 852 Y Y N 20.0 Y Y N N N N N N
2014 8 189 N N 413 N Y N 703 N Y N 18.9 Y Y N N No data N N N
2015 7 249 N N 46.2 N N N 755 N N N 249 Y N N N No data N N N
2016 8 234 N N 444 N N N 834 N N N 234 Y Y N N No data N N N
2017 8 24.5 N N 486 N N N 937 Y N N 24.5 Y Y N N N N N N
2018| 7 195 N N 424 N N N 828 N y N 195 y y N Report No data N N N
forthcoming

(1) Per Missouri's Nutrient Criteria Implementation Plan (rule reference), a lake is considered impaired for nutrient criteria if the geometric mean of Chl-a samples taken between May and September in a calendar year exceeds the respective ecoregion Chla-response impairment threshold value more than once in
three years' time.

(2) For lakes where the geometric mean of Chl-a, TN, or TP exceeds the ecoregional nutrient screening evaluation thresholds, the additional response assessment endpoints will be evaluated. When one of these endpoints indicate a eutrophication impact in the same year as a nutrient screening threshold exceedance,
the lake will be placed into category 5 and on the 303(d) list.

(3) Following the Department's Listing Methodology Document (Appendix B of the Nutrient Implementation Plan), this endpoint criteria is exceeded if two or more fish kills have occurred within the last three years of available data or there is one large (>100 fish and covering more than ten percent of the lake area)
fish kill documented to be caused by dissolved oxygen excursions, pH, algal blooms, or the toxins associated with algal blooms (10 CSR 20-7.031(5)(N)6.A).

(4) Following the Department's Listing Methodology Document (Appendix B of the Nutrient Implementation Plan), this endpoint criteria will be evaluated further if the following occur: if more than 10% of the measurements are below 5.0 mg/L minimum to protect aquatic life or more than 10% of the measurements
are outside the 6.5 to 9.0 range to protect aquatic life, the binomial probabilities will be used to determine if the if the criterion have been exceeded [10 CSR 20-7.031(5)(N)6.B].

(5) Dissolved oxygen data is collected by the City of Moberly and is not part of the approved Quality Assurance Project Plan.

(6) This endpoint criteria is exceeded if the following algal toxin value thresholds are exceeded: microcystin - 4.0 ug/L, cylindospermopsin - 8.0 ug/L, anaytoxin-a - 8.0 ug/L, and saxitoxin - 4.0 ug/L. These toxin levels are associated with a total toxigenic algal species cell count greater than or equal to 100,000 cell/mL
[10 CSR 20-7.031(5)(N)6.C].

(7) This endpoint criteria is exceeded if the Department finds evidence in biological shifts in fish or invertebrate communities related to eutrophication [10 CSR 20-7.031(5)(N)6.D]. The Department will request aquatic community data from multiple sources to perform an evaluation of this endpoint. The Department
provided the City of Moberly with fish sampling population statistics from 2001, 2005, 2009, 2014 (reference (26)); the information provided in these statistics does not indicate this endpoint criteria is met

(8) This endpoint criteria is exceeded if there are measured lake Secchi depths less than 0.6 meters in the Plains ecoregion. Yearly average Secchi depths below the applicable ecoregional value may constitute evidence of impairment. Additional analysis of average Chl-a/TP ratios will also be

conducted before determining impairment status. Unless attributed to other physical factors, Chl-a/TP ratios at or below 0.15 and an ISS value greater than or equal to 10 mg/L as determined by yearly means will serve as an indicator of excessive mineral turbidity and constitute evidence of

impairment [10 CSR 20-7.031(5)(N)6.E].

(9) According to the Nutrient Implementation Plan, data older than seven years will not be considered for impairment.
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Large Table 4 Sugar Creek Lake Volunteer Monitoring Sites 1 and 2 Secchi, Chl-a/TP, and Inorganic Suspended Solids Data

Secchi Depth (meters)

Chlorophyll-a / Total

Site 1

Inorganic Suspended Solids

Secchi Depth (meters)

Chlorophyll-a / Total

Site 2

Inorganic Suspended Solids

Phosphorus Ratio (mg/L) Phosphorus Ratio (mg/L)
Year  Number of Number of
Samples < Ecoregional < Nutrient > Nutrient Samples < Ecoregional < Nutrient > Nutrient
Annual Annual Implementation Plan Annual Implementation Plan Annual Annual Implementation Annual Implementation
Average VaIL;eY/o':)O.G? Average Suggestion of 0.15? Average Suggestion of 10? Average Vallzilc::)O.G? Average Plan Suggestion Average Plan Suggestion
(Y/N) (Y/N) of 0.15? (Y/N) of 10? (Y/N)

2000 2 0.66 N 0.52 N 4.6 N 2 0.61 N 0.72 N 5.0 N
2001 5 0.99 N 0.59 N 35 N 7 0.80 N 0.50 N 53 N
2002 8 0.82 N 0.41 N 5.7 N 8 0.75 N 043 N 7.0 N
2003 7 0.83 N 0.41 N 5.9 N 8 0.75 N 0.43 N 9.1 N
2004 8 0.80 N 0.51 N 5.9 N 8 0.69 N 0.48 N 7.9 N
2005 10 0.76 N 0.52 N 5.4 N 9 0.69 N 0.66 N 74 N
2006 9 0.84 N 0.67 N 4.6 N 9 0.76 N 0.66 N 6.2 N
2007 6 0.86 N 0.52 N 4.5 N 6 0.70 N 0.52 N 5.5 N
2008 8 1.02 N 0.38 N 5.0 N 8 0.83 N 0.32 N 8.7 N
2009 6 0.80 N 0.48 N 5.8 N 6 0.75 N 0.36 N 7.6 N
2010 8 0.67 N 0.43 N 7.1 N 8 0.65 N 0.46 N 7.7 N
2011 7 0.83 N 0.53 N 4.6 N 7 0.70 N 0.52 N 74 N
2012 7 0.84 N 0.64 N 5.0 N 7 0.68 N 0.58 N 7.3 N
2013 8 0.63 N 0.41 N 11.5 Y 8 0.57 Y 0.41 N 14.0 Y
2014 8 1.07 N 0.44 N 2.8 N 8 0.88 N 0.45 N 47 N
2015 7 0.87 N 0.61 N 43 N 7 0.66 N 0.56 N 5.5 N
2016 8 0.80 N 0.65 N 3.9 N 8 0.72 N 0.56 N 54 N
2017 8 0.75 N 0.47 N 4.7 N 8 0.66 N 0.46 N 6.1 N
2018 7 0.94 N 0.54 N 3.6 N 7 0.78 N 0.57 N 44 N

#9.
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Large Table 5 City of Moberly Sugar Creek Lake Algal Data

City Total Al :
Surve Date otal Algae Percent Count by Species Algae Genus
. y Count Other Algae Present
Location
. (count/mL)
(Site #) Oscillatoria Unidentified Gloeocapsa Cyclotella Asterionella Stephanodiscus Nitzchia
5 3/27/2017 1600 ) i i 570 330 ) 50 Stauronels,'Trachelomonas, Navicula,
Stephanodiscus, Euglena
8 3/27/2017 1300 - - - 39.0 42.0 14.0 - Nitzchia, Trachelomonas
2 3/30/2017 860 - - - 33.0 59.0 17.0 3.0 Navicula, Trachelomonas
Phacotus, Trachelomonas, Closteriopsis,
2| 7/26/2017 | 4900 76.5 9.0 5.0 10 - - <10 | Actinastrum, Haematococcus, Synedra
Spirulina, Merismopedia, Euglena,
Anabaena, Cylindrospermum, Aphanocapsa
Phacotus, Trachelomonas, Closteriopsis,
6 | 7/26/2017 | 4600 75.5 80 45 - . - <10 | Actinastrum, Haematococcus, Synedra
Spirulina, Merismopedia, Anabaena,
Aphanocapsa, Coelastrum
Closteriopsis, Synedra, Cylindrospermum,
8 7/26/2017 4600 81.5 9.5 3.5 - - - <1.0 Scenedesmus, Merismopedia,
Trachelomonas, Cylindrospermopsis
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Large Table 6 City of Moberly Sugar Creek Lake Bottom Sediment Data

Total
. Total Sediment BOD TSS o - Nitrate, Ammonia, Organic Manganese
Sample ID Sample Date  Sub-Sample ID Drainage ID Map ID Depth Depth | mg/L | mg/L %M K!eldahl NO; NH; Nitrogen SO,-S (Mn) Comments
Nitrogen
1A Area #1 1A 22" 1"
#1 5/9/2017 1B Area #1 1B 3 1" 277 | 2300 | 4366 | 5634 1,949 4 59 1887 | 422 | 1,769 | 639 429 Area very shallow, little
sediment, good bottom
1C Area #1 1C 30" 1"
2A Area #2 2A 3'8" 1"
2B Area #2 2B 7'0" 2" 439 | 3,250 | 45.48 54.52 1,724 0 46 1,678 368 | 2,406 593 543 — : _
0 5/9/2017 Residential arei with 15
2C Area #2 2C 110" 3" 20 docks
2D Area #2 2D 16'0" 12"
3A Area #3 3A 3'8" 10"
#3 5/9/2017 3B Area #3 3B 40" 6" 325 | 3,050 | 4891 | 51.09 1,949 3 108 1838 | 446 | 1,613 760 443 Fair amount of sediment,
3 to 4 ft. total depth
3C Area #3 3C 3'8" 6"
4A1 Area #4E 4AT 310" 6"
4A2 Area #4E 4A2 90" 6" 3.21 2,610 | 47.64 52.36 2,301 4 50 2,248 488 | 126,342 | 2,261 803
#4A 5/9/2017 Solid bottom, good cores
4A3 Area #4E 4A3 13'0" 12"
474 Area #4E 474 13'4" 12"
4B1 Area #4N 4B1 2'10" 1"
4B2 Area #4N 4B2 311" 1" 398 | 2,510 | 49.65 50.35 1,913 4 46 1,863 408 | 1,671 693 418 : :
#4B 5/9/2017 4 coves, Il’c(’;le sediment,
4B3 Area #4N 4B3 6'6" 1" good cores
4B4 Area #4N 4B4 510" 1"
5A Area #5W S5A 5'8" 1"
5B Area #5W 5B 7'0" 1" 451 3,090 | 46.21 53.79 1,301 5 57 1,239 293 1,926 781 440 : g
#5 5/9/2017 4 coves, “:le sediment,
5C Area #5W 5C 6'8" 1 UROCRIES
5D Area #5W 5D 5'6" 1"
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Total

. Total Sediment BOD - Nitrate, Ammonia, Organic Manganese
Sample ID Sample Date  Sub-Sample ID Drainage ID Map ID Depth Depth  mg/L K!eldahl NO; NH; Nitrogen (Mn) Comments
Nitrogen
Mixing Zone . .
6A1 #1883 6A1 5'0 1
Mixing Zone A .
6A2 #1843 6A2 510 6
. N .
#6A 5/9/2017 6A3 Mixing Zone 6A3 16'0" 12" 359 | 3,620 | 5824 | 4176 2,467 0 88 2378 | 538 | 2042 | 736 677 © core next to bridge,
#18#3 cores with sludge judge
Mixing Zone - "
6A4 #1883 6A4 16'0 12
Mixing Zone (A "
6A5 #1843 6A5 16'0 12
Mixing Zone YR "
6B1 HD8HAA 6B1 16'6 1
Mixing Zone .. "
6B2 $ORHAN 6B2 15'0 1 435 2,510 | 43.99 56.01 2,146 0 1 2,145 430 3,598 1,405 927 Channel +22 ft, solid
#6B 5/9/2017 bottom, rock and sand
Mixing Zone . " present
6B3 HD8HAA 6B3 17'0 1
Mixing Zone . .
6B4 #D8HAA 6B4 18'0 1
.. #1-
7A Mixing Zone #1 7A 210" "
#5
.. #1
78 Mixing i;’“e 1 78 18'6" 1" 387 | 2440 | 4922 | 5078 1,835 0 1 1834 | 368 | 3292 | 949 952
h | +22 ft, h
# 5/9/2017 - cample coser o banke
7c Mixing Zone #1- 7c 19'0" "
#5
. #1-
7D Mixing Zone #1 7D 200" 1
#5
8A Intake Area 8A 21'0" 1"
8B Intake Area 8B 8'0" 2" 432 | 3270 | 4693 | 53.07 2,425 0 47 2378 | 509 | 3902 | 1401 763 Inlet location +22 ft. little
#8 5/9/2017 . '
8C Intake Area 8C 18'0" 1" sediment
8D Intake Area 8D 15'6" 1"
Average | 3.82 2,865 | 47.99 52.01 2,001 2 50 1,949 427 | 14,856 1,022 640

118




119

Large Figures

#9.




Barr Footer: ArcGIS 10.6, 2019-06-06 09:10 File: I:\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure01 Sugar Creek Lake Watershed.mxd User: MRQ

sugar <

(63
Suga®

Imagery: Esri, DigitalGlobe 2016

Sugar
Creek
Lake

Cairo

120

Moberly

Residential Water Supply ﬂ

® Well No. 006285 * @

&® Monitoring Well A

® Non-community Water Well C]
City of Moberly Water

<> Treatment Plant Intake
m Sugar Creek Lake Watershed

Municipal Boundaries

Section 303(d) Listed Waters - Lakes (2012)

Section 303(d) Listed Waters - Rivers and Streams (2016)
Surface Water

Streams That May Cease Flow
in Dry Periods

Streams That Maintain Permanent
Flow

Source:
! Missouri Geological Survey

0 1,250 2,500
W Jreet

SUGAR CREEK
LAKE WATERSHED

Sugar Creek Lake SWPP
City of Moberly, Missouri

LARGE FIGURE 1




Sugar Creek Lake

Watershed

Barr Footer: ArcGIS 10.6, 2019-06-06 09:08 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure02 Sugar Creek Lake Watershed Overview.mxd User: MRQ

Lower Grand
Watershed

Watershed

Saline
(Countyj

Blackwater
Watershed

[l'in'n]
County]

Missouri
Region

Lower Missouri-Crooked

Lower Chariton
Watershed

Gomnay

Little Chariton
Watershed

Lower Missouri-Moreau

Watershed

(County

121

North Fork
Salt Watershed

South Fork
Salt Watershed

South Fabius
Watershed

Uppe

Region

[Monroe;

North Fabius

r
Mississiﬁiv\/\”\;\\\/\r\—\/\/\

Watershed

ll'ewis]

Bear-Wyaconda
Watershed

The Sny
Watershed

[Marion]
(Countyj

Ralls]
Countys

Salt
Watershed

Cuivre
Watershed

Lower Missouri
Watershed

Watershed Regi| 49

HUC 8 Watershed
Boundary

Sugar Creek Lake
Watershed

County Boundary

LR 3R

SUGAR CREEK LAKE
WATERSHED OVERVIEW
Sugar Creek Lake SWPP
City of Moberly, Missouri

LARGE FIGURE 2




Sugar Creek Lal #9.
Watershed
|:| Parcel
U 3 Landownership
City of Moberly
’ Private
Missouri's Use Designations
/ Dataset (MUDD)
Streams That May
Cease Flow in Dry

% Periods
N

Streams That Maintain
Permanent Flow

)

Randolph County parcel datset
received by ClearBasin Software,
September 2018

uuuuuu

Sugar
Y Creek
Lake

O

i = 0 500 1,000 1,500

| Feet

Imagery: Esri, DigitalGlobe 2016

g
ﬁl;ﬂ;

vvvvv

TO SUGAR CREEK LAKE
Sugar Creek Lake SWPP
/ 314 , \ City of Moberly, Missouri

""""" =1 122
o | Source: EstrmrgmiGlobe, GeoEye, Earthstar| Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community LARGE FIGURE 3

ly
1

on LAND OWNERSHIP ADJACENT

Barr Footer: ArcGIS 10.6, 2019-06-06 09:09 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure03 Landownership Adjacent to Sugar Creek Lake.mxd User: MRQ




Barr Footer: ArcGIS 10.6, 2019-06-06 09:10 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure04 Topography.mxd User: MRQ

390
coury

360
coury
coury coury

440
comry

Sugar
Creek

Lake

123

223
comry

245

comry
220
comry

21
comry

2
5
JJ (5
B
E
ﬁ
@ TOPOGRAPHY
m Sugar Creek Lake Watershed 0 1,500 3,000 Sugar Creek Lake SWPP
I E— City of Moberly, Missouri
D Surface Water Feet y y

Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 4




Barr Footer: ArcGIS 10.6, 2019-06-06 09:11 File: I:\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure05 NRCS Soil Survey Map.mxd User:

MRQ

50058
50059
(5
do
50030 S 60022
50059
0021 60022
50030 o 5
& 50030
30068 S
50021
50030
50024
50024
50008
30068
50030 0021 30068
50024
50024
30068 60022
50024 50059
60022
50030 50030
e 50030 50021 60022
50030 50021 g405;
50024 30068 50030
50021
50024 50030
50030 30068
60058
30068 99001
99001
50024 30068
50024 50030
30068 30068 50012
60022
50024
50030
30068 30068
50021 50050
50030
50030
60022
50021 50059
50024
ooy 30068 50012
50030
50030
320 50021 60022
60022
50059
50021
50008
50008
60022 50059
99001
e 50021
50030
50059
60022
60022 E
60022 50059
50008
50059 60022
COUNTY. 60022 124
50008
60022 50059
50012
50059
60022
50059
L,
50012
&
Z
©,
JJ 7
2

m Drainage Area

Soil Unit Name

60058
Calwoods silt loam, 2 to 5 percent slopes, eroded
30068

Gorin silt loam, 5 to 9 percent slopes, eroded

Gosport silt loam, 14 to 30 percent slopes, eroded

Bethesda channery silt loam, 20 to 70 percent slopes

66099
[s002]

Keswick silt loam, 9 to 20 percent slopes, eroded

Leonard silt loam, 1 to 6 percent slopes, eroded

Mexico silt loam, 0 to 2 percent slopes

Mexico silt loam, 1 to 4 percent slopes, eroded

Piopolis silty clay loam, O to 2 percent slopes, frequently flooded

Putnam silt loam, 0 to 1 percent slopes

440
coury

Imagery: Esri, DigitalGlobe 2016

s0008 [ Keswick silt loam, 5 to 9 percent slopes, eroded Water
NRCS SOIL SURVEY MAP
0 1250 2500 3750 Sugar Creek Lake .SWPP.
City of Moberly, Missouri
Feet

LARGE FIGURE 5




Barr Footer: ArcGIS 10.6, 2019-06-06 09:12 File: I:\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure06 Stream Power Index and Soil Loss Potential.mxd User: MRQ

nnnn

nnnn

nnnn

Moberly

) ﬂ Municipal Boundaries

[ 50% (sp=2.5)

Imagery: Esri, DigitalGlobe 2016

21
]
&
5
3 5
=)
(Q)
m
=
CQ sugar Creek Lake Watershed [ | 25% (sP1=3.0) Estimated Soil Loss (USLE) @ STREAM POWER INDEX AND
w Sugar Creek Lake Subwatersheds |:| 10% (SPI=3.4) Low SOIL LOSS POTENTIAL
sveam Poer ndes e B 1% sPi=39) Medium ‘ 20 300 Sugar Creek Lake SWPP
6 (SPI=1.9, Low 01% (sP1=4.3, High [l High : ~ i
- Erosion Vulnerability) - Erosion Vulnerability Feet Clty < Moberly, Missouri

LARGE FIGURE 6




Barr Footer: ArcGIS 10.6, 2019-06-06 09:12 File: I:\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure07 Priority Areas of Erosion Inspection.mxd User: MRQ

Cairo
SCL-1
126
Moberly
@ PRIORITY AREAS OF
Sugar Creek Lake Watershed EROSION INSPECTION
CS Sugar Creek Lake Subwatersheds 0 1,500 3,000 Sugar Creek Lake SWPP

High Risk Ravines for Erosion

Feet City of Moberly, Missouri
ﬂ Municipal Boundaries

Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 7




Barr Footer: ArcGIS 10.6, 2019-06-06 09:14 File: I'\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure08 Land Use NLCD 2016.mxd User: MRQ

uuuuuu

uuuuuu

uuuuuu

25
245
[}
22
Z-
©
o
=)
®
E
m Sugar Creek Lake Watershed | Developed, Medium Intensity Shrub/Scrub
D Surface Water | Developed, High Intensity Grassland/Herbaceous
National Landcover Dataset (2016) Barren Land Pasture/Hay
Open Water Deciduous Forest Cultivated Crops
Developed, Open Space .~ Evergreen Forest Woody Wetlands
Developed, Low Intensity Mixed Forest Emergent Herbaceous Wetlands
@ LAND USE - NATIONAL LAND
COVER DATASET 2016
0 1250 2500 3,750 Sugar Creek Lake SWPP

City of Moberly, Missouri

Feet

Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 8




Barr Footer: ArcGIS 10.6, 2019-06-06 09:15 File: I'\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure09 Land Use NLCD 2001.mxd User: MRQ

uuuuuu

uuuuuu

uuuuuu

uuuuuu

uuuuuu

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

nnnnnn

[}
<
Z:
©
5
=)
®
E
m Sugar Creek Lake Watershed - Developed High Intensity |:| Grassland/Herbaceous
D Surface Water |:| Developed Low Intensity |:| Mixed Forest
National Landcover Dataset (2001) |:| Developed Medium Intensity |:| Open Water
|:| Barren Land |:| Developed Open Space |:| Pasture/Hay
|:| Cultivated Crops |:| Emergent Herbaceous Wetlands |:| Shrub/Scrub
|:| Deciduous Forest |:| Evergreen Forest |:| Woody Wetlands
@ LAND USE - NATIONAL LAND
COVER DATASET 2001
0 1250 2500 3,750 Sugar Creek Lake SWPP
Foot City of Moberly, Missouri
Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 9




Barr Footer: ArcGIS 10.6, 2019-06-06 09:28 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure10 Total Nitrogen Yield.mxd User: MRQ

nnnnnn

Moberly

nnnnnn

uuuuuu

21

L

<

2

S

JJ 5

B

@

=

w Sugar Creek Lake Watershed Streams That Maintain Permanent |:| 4.00 to 5.00 @
C':S Sugar Creek Lake Subwatersheds Flow ["] 500t0516 TOTAL NITROGEN YIELD
ﬂ Municipal Boundaries TN Yield (Ibs/ac/yr)* 'Per 2016 NLCD Land Cover Data 0 1.500 3,000 SuQar Creek Lake SWPP
Missouri's Use Designations Dataset (MUDD) | 0.00t0200 Feot City of Moberly, Missouri

Streams That May Cease Flow |:| 2.00 to 3.00

in Dry Periods |:| 3.00 to 4.00 Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 10




Barr Footer: ArcGIS 10.6, 2019-06-06 09:54 File: I:\Projects\25\79\1013\Maps\Reports\SWPP\Large Figurell Total Nitrogen Yield Change 2001-2016.mxd User: MRQ

nnnnnn

Moberly

nnnnnn

uuuuuu

21
LU,
22
Z
S
JJ 5
S
®,
@m
=
m Sugar Creek Lake Watershed Streams That Maintain Permanent 0.11 t0 0.20
c:} Sugar Creek Lake Subwatersheds Flow > 0.20 @ TOTAL NITROGEN
g Sugar Creek Lake TN Yield Change (lbs/ac/yr)! . YIELD CHANGE
Per 2001-2016 NLCD Land C Dat
| Municipal Boundaries <0.00 “ one overae 0 1,500 3,000 Sugar Creek Lake SWPP
Missouri's Use Designations Dataset (MUDD) 0.01to 0.05 Feet City of Moberly, Missouri
Streams That May Cease Flow 0.06 to 0.10 o
in Dry Periods Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 11




Barr Footer: ArcGIS 10.6, 2019-06-06 09:29 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure12 Total Phosphorous Yield.mxd User: MRQ

nnnnnn

Moberly

nnnnnn

uuuuuu

21
L
<
2
S
JJ 5
B
@
Z
m Sugar Creek Lake Watershed Streams That Maintain Permanent |:| 0.30 to 0.40 @
m Sugar Creek Lake Subwatersheds Flow |:| 0.40 to 0.55 TOTAL PHOSPHORUS YIELD
T 1
$°5 Sugar Creek Lake TP Yield (Ibs/ac/yr) "Per 2016 NLCD Land Cover Data 0 1,500 3,000 Sugar Creek Lake SWPP
| Municipal Boundaries Bl 0.00t0 015 City of Moberly, Missouri
Missouri's Use Designations Dataset (MUDD) |:| 0.15t0 0.20 Feet !
Streams That May Cease Flow |:| 0.20 to 0.30

in Dry Periods

Imagery: Esri, DigitalGlobe 2016

LARGE FIGURE 12




Barr Footer: ArcGIS 10.6, 2019-06-06 09:54 File: I:\\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure13 Total Phosphorous Yield Change 2001-2016.mxd User: MRQ

Cairo K
SCL-1 I
390
SCL-2
360 “\
.
*
=] *
‘-.----._,"--------.‘\\
R4
oo"'
Cad 3
Q o
'/' ’/
o &
SCL-3 Rog %
§~‘
Yoo 44Q
~....
~
SCL-5
J
I
I
-
SCL-6 :.
.
J ) L8
-" ."' . RO
e SCL-7 s Yoy, et unmas®®
. V4 Cae?
%, 0
e, J
. K
LS [
|
Y 1
* B
s 1
ar C: !
Sug g SCL-8
4 370
{
i
[}
]
J
..',-§--‘/¢¢
132
Moberly
L
<
Z
S
JJ (5
S
®,
@m
=
Sugar Creek Lake Watershed Streams That Maintain Permanent | | 0.00 to 0.01 @
::::’:- Sugar Creek Lake Subwatersheds Flow |:| 0.01 to 0.03 TOTAL PHOSPHORUS
Sugar Creek Lake TP Yield Change (Ibs/ac/yr)! Per 2001-2016 NLCD Land Cover Data 1500 3000 YIELD CHANGE
| Municipal Boundaries [ ] <-003 . : Sugar Creek Lake SWPP
Missouri's Use Designations Dataset (MUDD) | | -0.03 to -0.01 Feet City of Moberly, Missouri
Streams That May Cease Flow |:| -0.01 to 0.00 S
in Dry Periods Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 13




Barr Footer: ArcGIS 10.6, 2019-06-06 09:33 File: I'\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure14 Total Suspended Solids Yield.mxd User: MRQ

nnnnnn

Moberly

nnnnnn

uuuuuu

21
LU,
<
Z
S
JJ g
®,
@
=
m Sugar Creek Lake Watershed Streams That Maintain Permanent |:| 500 to 750 @ TOTAL SUSPENDED
c:} Sugar Creek Lake Subwatersheds Flow [ >750
H 1
9 Sugar Creek Lake TSS Yield (Ibs/ac/yr) "per 2016 NLCD Land Cover Data 0 1500 2000 SOLIDS YIELD
ﬂ Municipal Boundaries . <100 Sugar Creek Lake SWPP
Missouri's Use Designations Dataset (MUDD) |:| 100 to 250 Feet City of Moberly, Missouri
Streams That May Cease Flow |:| 250 to 500 S
in Dry Periods Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 14




Barr Footer: ArcGIS 10.6, 2019-06-06 09:56 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figurel5 Total Suspended Solids Yield Change 2001-2016.mxd User: MRQ

nnnnnn

Moberly

nnnnnn

uuuuuu

21
L
<
Z
S
JJ 5
S
®,
@
=
w Sugar Creek Lake Watershed Streams That Maintain Permanent |:| -100to 0 @ TOTAL SUSPENDED
CQ sugar Creek Lake Subwatersheds Flow [ ] oto100 SOILDS YIELD CHANGE
Municipal Boundaries 0 1,500 3,000
$5  Sugar Creek Lake 1 I >100 Sugar Creek Lake SWPP
Missouri's Use Designations Dataset (MUDD) TSS Yield Change (Ibs/ac/yn)* *Per 2001-2016 NLCD Land Cover Data i 1 i
Feet City of Moberly, Missouri
Streams That May Cease Flow L <25
in Dry Periods |:| -250 to -100 Imagery: Esri, DigitalGlobe 2016 LARGE FIGURE 15




Barr Footer: ArcGIS 10.6, 2019-06-06 09:25 File: I'\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure16 Water Sampling Locations.mxd User: MRQ

Cairo

uuuuuu

360
Site 6
440
Site 4
Sugar
Creek
] Lake
348 Site 5
Site 7 Site 1
Site 2
O'site3
Site 1
) Site 2
Site 8" ®
25
370
A
320
-
nnnnnn o
135
223
Moberly
220
21
LU,
&
©
JJ (5
A 5
A
A
Z
City of Moberly Water City Water Sampling Streams That Maintain ;
0 Treatment Plant Intake ® Location Permanent Flow @ WATER SAMPLING
Stormwater Outfall (Missouri (O Sugar Creek Lake Watershed (| Surface Wat LOCATIONS
ormwater Outfa issouri ugar Creek Lake Watershe urface Water 0 1250 2,500
A DNR, 2015) N ' e Sugar Creek Lake SWPP
Streams That May Cease Flow ﬂ Municipal Boundaries Feot City of Moberly, Missouri

Volunteer Water Sampling
Location

in Dry Periods

Imagery: Esri, DigitalGlobe 2016

LARGE FIGURE 16




Barr Footer: ArcGIS 10.6, 2019-06-06 09:16 File: I\Projects\25\79\1013\Maps\Reports\SWPP\Large Figure17 2017 and 2018 Turbidity Concentrations.mxd User: MRQ

City Water Sam| #o.
Location

®
Sugar Creek Lake
C:S Watershed

Sugar Creek Lake
Subwatersehd

2017-2018 Average Growing
Season Turbidity (NTU) - May 1
- September 30

Randolph County parcel datset
received by ClearBasin Software,
September 2018

nnnnn

SCL-5

nnnn

Site 5 i7 l
Site 7 9.3 NTU SCL=7
A&S NTU Site 3
10.5 NTU

O

0 500 1,000 1,500
[ E——

Feet

Imagery: Esri, DigitalGlobe 2016

\ Site 8 Site 2
N 10.2 NTU o 152 NTU 2017 and 2018 TURBIDITY
uuuuuu CONCENTRATIONS
Sugar Creek Lake SWPP
1315 City of Moberly, Missouri

nnnn

136
Source: Eskr=rgr=dGlobe, GeoEye, Earthstar Geog‘raphics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

LARGE FIGURE 17




137

Appendices

#9.




Appendix A

2019 Sugar Creek Lake Yield Study
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE,
RANDOLPH COUNTY, MISSOURI

By Karen Rouse, Emma Schneider

Executive Summary

Sugar Creek Lake in Randolph County Missouri is the sole water supply source for the City of
Moberly. The City serves 12,174 people with an average daily use of 1.15 million gallons per
day (MGD). In 2005, the Missouri Department of Natural Resources conducted a yield study of
Sugar Creek Lake for the City of Moberly. The results indicated that if the community were to
experience conditions similar to the drought of record (1951-1960), there would not be enough
water in the reservoir to meet the City’s water needs. In light of the results of the previous
study, City managers have requested an updated yield study so that water planning efforts can
be based on current data. The purpose of this study is to provide the City with an updated
understanding of Sugar Creek Lake’s capacity to meet the City’s water demand during drought
of record conditions. It is important to note for the purpose of this study it was assumed that
no drought conservation actions were taken by the City of Moberly.

A new bathymetric study was conducted by the U.S. Geological Survey (USGS) in September
2018 to assess the volumetric capacity of the reservoir. The USGS study provided information
on the magnitude of sedimentation that has occurred since the 2003 USGS bathymetry survey
used in the 2005 yield study, and where within the reservoir that sedimentation occurred. The
2018 bathymetric study indicates that water storage has decreased by 240 acre-feet, or 4.6%,
over the last 15 years. This equates to 78 million gallons of reservoir storage lost.

The data provided by the USGS was used as input data for HEC-ResSim, reservoir simulation
software created by the U.S. Army Corps of Engineers. Two separate scenarios were simulated
over an approximate 10 year period in HEC-ResSim. One scenario examined only water demand
and reservoir yield. The second scenario included seepage from the reservoir as well as water
demand and reservoir yield. For the purpose of this study 1.33 MGD was used to represent the
daily demand, as that is the average demand over the past 25 years. From these analyses, the
model indicates that if the current rate of seepage continues, Sugar Creek Lake can only yield
1.17 MGD if a similar drought to the 1950s drought were to recur. During the roughly 10 year
drought period, the reservoir would not be able to provide water for a total of 146 days spread
across three separate periods. Thus, were seepage not addressed, the reservoir would not be
able to meet the City’s water demand during drought of record conditions. When the current
seepage rate is not included in models, the reservoir can yield 1.44 MGD over the 10 years;
however, there are several periods where the reservoir nears insufficient water supply
conditions. For a total of 300 days the surface of the reservoir is less than 3 feet above
minimum operational elevation; on 14 of those days the surface of the reservoir is less than 0.5
feet above minimum operational elevation.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE
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Introduction

Sugar Creek Lake is a 333-acre reservoir with a drainage area of 11 square miles and is the sole
source of water for the City of Moberly (Figure 1). A 2005 study of Sugar Creek Lake (Edwards,
Chen, & Mclntosh, 2005) determined that the reservoir would not be able to meet the City’s
water demand should conditions similar to the drought of record (1951-1960) recur. In 2018,
City of Moberly water managers requested an update to the 2005 study to determine Sugar
Creek Lake’s available yield for water supply planning purposes.

Surface Water Supplies in Missouri

Most surface water supplies in Missouri are located north of the Missouri River in areas of
glacial till. Groundwater resources in this region are poor due to high mineral content and
insufficient pumping yields.

Following the 1999-2000 drought, the Missouri Department of Natural Resources prepared an
analysis of 44 communities’ water systems. Included were 40 drinking water reservoirs and four
systems that utilize streams as their main water supply source. The study analyzed reservoir
storage volumes and water demand against drought of record conditions in Missouri and found
that many communities would need supplemental inflows to maintain water service to
customers should a similar drought occur (Edwards, Chen, & Mcintosh, 2005).

Hydrologic Setting

Mean annual precipitation in Missouri varies from a low of 34 inches in northwest Missouri to a
high of 50 inches in the southeast. The City of Moberly of Randolph County, Missouri is
approximately two miles south of Sugar Creek Lake and receives an average of 43 inches of
rainfall each year. Between 1936 and 2019 the area had a historical high of 65 inches of
precipitation in 2008 and a historical low of 22 inches in 1988 (Midwestern Regional Climate
Center, 2019). Sugar Creek Lake, the primary water source for the City of Moberly, has a
drainage area of 11.05 square miles and is fed by Sugar Creek and a few small, unnamed
tributaries. Discharges from Sugar Creek Lake flow into the East Fork Chariton River
approximately 4.6 miles downstream from the dam. Reservoir levels are manually monitored
with a staff gage located on the adjustable intake in the southeast corner of the reservoir
(Figure 2).
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SUGAR CREEK LAKE

—720— Bathymetric Contour Line (elevation of reservoir bottom in feet)

MISSQUR
& é; DEPARTMENT OF
- NATURAL RESOURCES

o Approximate location of adjustable intake

T =

T Randolph

County

SERRY *

i
500 1,000 2,000 FEET ‘
| | 1 ] |

\
3
|

T T T T 1 |
125 250 500 METERS

Figure 2. Bathymetric Map of Sugar Creek Lake. Contours indicate the elevation of the bottom of the reservoir as surveyed by the USGS in
September of 2018. Contours are at 2-foot intervals.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE

The City of Moberly serves a population of approximately 12,174 with an annual water demand
of 1.15 million gallons per day according to the 2019 Census of Missouri Public Water Systems
(Missouri Department of Natural Resources, 2019). The City of Moberly’s water demand has
gradually decreased from 2.4 MGD to 1.1 MGD since 1987 (Figure 3) likely due to the loss of
customers and improvements in water efficient appliances and fixtures. For example, the City
of Moberly supplied water to a public water district until 1992. In 1992 the City stopped
supplying water to that district, decreasing its water demand. From 1992 to 2017, the City’s 26-
year average water demand was 1.33 million gallons per day (MGD).
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Figure 3. The City of Moberly's water use has declined since 1987 likely due to the loss of water customers and
improvements in water efficient appliances and fixtures.
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Methods

The USGS bathymetric survey of Sugar Creek Lake was conducted using a multi-beam echo
sounder from September 4-6, 2018. Areas of the reservoir too shallow to be surveyed by boat
were either supplemented with LIDAR data or interpolated from the 2003 bathymetric survey
(Richards & Huizinga, 2019).

The bathymetric survey was not only instrumental in understanding the current volume of the
reservoir but also in understanding the impact of sedimentation on water supply intakes. The
City has two intakes: an adjustable intake that could withdraw water between elevations
752.28 and 729.78 feet, and a lower, fixed intake set at 717.78 feet. The intakes are located in
the southeast corner of the reservoir, near the dam. The bathymetric survey showed sufficient
sedimentation in the area of the reservoir near the intakes to render the lower, fixed intake
unusable without removing the sediment. Therefore, with the concurrence of City water
operators, the effective minimum operational elevation for this study is 729.78 feet.

Data from the area-capacity table (Table 1) generated from the USGS bathymetric data was
used to perform a yield analysis using Reservoir System Simulation (HEC-ResSim). HEC-ResSim is
a simulation program developed by the US Army Corps of Engineers, Institute for Water
Resources, Hydrologic Engineering Center. HEC-ResSim is a tool with the capability to model
large complex reservoir systems as well as small, relatively simple systems (HEC-ResSim, 2019).
Once a model is created in HEC-ResSim, operational conditions can be defined and simulations
run to study how systems will react in different scenarios. In this situation HEC-ResSim was
utilized to simulate drought conditions.
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Sugar Creek Lake Area-Capacity

Elevation (feet) Storage (acre-feet) Area (acre) Notes
716.46 0 0 | Lowest elevation in reservoir
718 0.4 1.5
720 18.0 18.2
721 44.5 35.0
722 86.3 48.3
724 211 77.5
726 393 104
728 627 129
729 762 142 | Minimum Operational Storage Elevation
730 910 155
732 1245 181
734 1631 206
736 2065 227
738 2536 243
740 3036 257
742 3566 275
744 4133 291
746 4746 326
746.8 5010 333 | Spillway Elevation

Table 1. Reservoir elevations and respective surface areas and volumes. Approximate elevation of
spillway structure is 746.8 feet. Elevations referenced to North American Vertical Datum 1988
(NAVD 88). Note: Volumes calculated from surface testing 0.91 feet vertical accuracy at 95 percent
confidence level

Inflow Data

The Sugar Creek Lake watershed lacks the necessary instrumentation to directly determine the
volume of water flowing into the reservoir. Therefore, it was necessary to obtain streamflow
data from a watershed of similar soil type and topography. The U.S. Geological Survey (USGS)
operates a streamgage on Moniteau Creek near Fayette, MO (USGS 06909500). Observations
from this gage were used during the 2005 study and were again used in this analysis. The
drainage area for the streamgage’s location is 75.1 square miles which is considerably larger
than the 11 square mile drainage area of Sugar Creek Lake. To account for the difference in
drainage area, the runoff data for USGS 06909500 was proportionately reduced to apply to
Sugar Creek Lake’s watershed.

Example: On March 5, 1948 the mean runoff recorded at USGS 06909500 was 38 cubic feet per
second (cfs). The model input data for Sugar Creek was therefore 5.7 cfs (38 cfs x 0.15 = 5.7 cfs).

Seepage
Sugar Creek Lake Dam is a regulated dam (M0O10005) and has a history of a seepage issues first

documented in 1979 when Burns & McDonnell conducted a dam inspection. Based on the Dam
Inspection Report, Sugar Creek Lake Dam was found to have seepage issues in the east and

7
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west abutments. Burns & McDonnell recommend a grouting program to alleviate the situation
(Burns & McDonnell, 1979). In 1983, the Land Reclamation Commission requested that the
MoDNR conduct an inspection focusing on the impacts of mining operations in the area.
Despite grouting programs carried out as suggested in the 1979 Burns & McDonnell inspection,
MoDNR found that there was still a seepage issue in one of the abutments (Howe, 1983).

For this study City of Moberly provided numbers quantifying the seepage flow rate at varies
reservoir elevations. It is estimate that there is a seepage rate of 720 gallons per minute (GPM)
when the reservoir is at full pool (elevation of 746.8 feet) and a seepage rate of 150 gpm when
the reservoir is 25 inches below full pool (elevation 744.72 feet). The information provided was
plotted on a scatter plot and a line of best fit was assigned to the data. Points generated from
the line of best fit were entered into the simulation program where it interpolated a
relationship between seepage flow rate and elevation.

Evaporation

Monthly pan evaporation rates recorded at the Lakeside gage near Lake of the Ozarks from
1951 to 1960 were used to estimate the evaporation While Lakeside gage had the most
extensive data points for evaporation during the drought of record there were two locations
closer to Sugar Creek Lake. When values were available from Columbia, Missouri or New
Franklin, Missouri the Lakeside data was replaced. The pan values were multiplied by 0.76 to
convert from pan evaporation to lake evaporation. Monthly averages were calculated for the
10 year period and the following values were used in the simulation:

Month Evaporation (inches)
JANUAIY i e e e e e et e e e e e aaeaaaas 0.75
=Y T TSRS 1.41
1Y/ =T ol R 2.26
LYo o | TSP 3.95
Y SN 4.84
JUD B e e e et e e e e e e a e 5.47
JUIY e e e e e e e e e e e s e rraaeaeeeaan 6.03
T = U N 5.40
Y] o1 <] 1 4] 1= ST RUURRRR SR 4.48
(0 Lot o] o<1 (R UUURTRR SR 3.05
N o1V 7< 01 o T=T SRR 1.81
D T=Tol<] 0 o1 o =T (U UU PP 0.91

Table 2. Evaporation Table. Average monthly values from 1951 to 1960.
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Scenario Analyses

Two scenarios were modeled using HEC-ResSim to determine if the reservoir has sufficient yield
to meet current water demands under drought of record conditions. The first scenario analyzed
current demand and yield without seepage. Current demand was considered to be 1.33 million
gallons per day (MGD) which is the 25-year average of recorded water demand between 1993
and 2017. The demand was then applied to the drought of the 1950s to determine the available
yield. Seepage was accounted for in the second scenario with the same demand and drought
parameters as the first scenario.

The scenarios represent two categories of demand and yield: without seepage and with
seepage. Without seepage demand is defined as the amount of water the community requires
in order to meet water demands. Yield is how much water can be withdrawn from the reservoir
before the water surface reaches the minimum operational elevation. In scenario 2, when
seepage is included, the

definitions of demand and Demand -

yield change. With seepage A Zﬁiﬁfﬁ!ﬁa?éﬁ?“

demand is defined as the 133 MED

amount of water the ’ e
community requires plus the Inflow— cugar Creek Amount of water that
maximum amount of water ater entering Reservoir e s
that could be lost to seepage. on the elevation of the
Yield has the same definition ke

as before, however, the \

amount available to be Seepage —

withdrawn will be less in this :’:f:i”gfg‘:ﬂ";i;’;;f:fg‘f"r

scenario because the reservoir abutments. A function of the

surface elevation will be lower amount efwater n the lake

due to seepage outflow.
Figure 4. Schematic of water balance for Sugar Creek Lake.

147

#9.




#9.

Results
Current Demand 1.33 MGD
Current Demand With Seepage 2.58 MGD
Yield 1.44 MGD
Yield With Seepage 1.17 MGD

Table 3. Results from the HEC-ResSim models

Scenario 1 - No Seepage

Scenario 1 model results indicate that Sugar Creek Lake, with a demand of 1.33 MGD, could
yield 1.44 MGD over 10 years as shown in Figure 6. Under these conditions there would be
sufficient yield to meet demand during an extended drought. However, there was a period of
time in which the reservoir nears insufficient water supply conditions. For a total of 300 days
out of 3,560 days the reservoir was less than 3 feet above operational elevation and less than
0.5 feet above operational elevation for 14 days (Figure 8).

Scenario 2 - Seepage

Scenario 2 models conditions over the same period as Scenario 1 with the inclusion of seepage.
Under this scenario, Sugar Creek Lake would yield 1.17 MGD (Table 3) when applying the
current demand of 2.58 MGD (demand + seepage). The results indicate the yield is insufficient
to meet the current demand resulting in three periods of supply deficiency (Table 4).

November 24, 1954
41 Days 1.37
Period 1
ero January 4, 1955 et
' February 12, 1955 0.10
Period 2 3 Days Months
February 15, 1955
_ December 13, 1956 3.40
Period 3 102 Days Months
March 25, 1957

Table 4. Periods of deficiency. Where yield was insufficient to meet demand during Scenario 2 - With Seepage
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Sedimentation

The effects of sedimentation on reservoir volume were calculated by comparing the results of
the two bathymetric surveys conducted in 2003 and 2018. The difference in the elevations of
the reservoir bottoms between surveys represents sediment depth. There has been sediment
deposition of 1 to 1.5 feet throughout the reservoir (Figure 9). Storage-elevation curves were
calculated from both surveys. Figure 10 shows that sedimentation has resulted in a 240 acre-
foot reduction in water storage volume at full pool over 15 years, representing a decrease of
4.6%.

To better understand the impacts of the sedimentation noted from 2003 to 2015 in Sugar Creek
Lake, a simulation was run using the storage curves from 2003, 2018, and 2033. The 2033
storage curve was generated assuming the 4.6% loss in storage from 2003 to 2018 would occur
in the next 15 years. The storage curves can be seen in Figure 8. As the focus of this analysis
was to see the impact from sedimentation on yield assuming seepage was still occurring the
only factor changed from simulation to simulation was the storage curve. The results shown in
Tables 5-7. Over 30 years the sedimentation increased the number of insufficient yield days by
12 days.

2003 - Storage of 5250 ac-ft 2018 - Storage of 5010 ac-ft 2033 - Storage of 4781 ac-ft

30-Nov-1955 24-Nov-1954 SR
Period 1 49 Days |1.63 Months
Period 1 35 Days |1.17 Months Period 1 41 Days |1.37 Months 4-Jan-1955
4-Jan-1955 4-Jan-1955
5-Feb-1955
Period 2 1Day |0.03 Months
13-Feb-1955 12-Feb-1955 6-Feb-1955
Period 2 2 Days |[0.07 Months Period 2 3 Days [0.10 Months
15-Feb-1955 15-Feb-1955 SHR-IERE
Period 3 6 Days |0.20 Months
15-Feb-1955
9-Dec-1956 13-Dec-1956
Period 3 106 Days [3.53 Months| | Period 3 102 Days |3.40 Months 16-Dec-1956
Period 4 99 Days |3.30 Months
25-Mar-1957 25-Mar-1957 25-Mar-1957
Total Days of Insufficient Yield 143 Total Days of Insufficient Yield 146 Total Days of Insufficient Yield 155
Total Days of Simulation Period 3560 Total Days of Simulation Period 3560 Total Days of Simulation Period 3560

Tables 5-7. The series of tables show the periods of yield for 2003, 2018 , and 2033. Each year assumes 1.33 MGD of demand
with seepage factored in. The total storage for each year is listed in the table header.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE

RESERVOIR STORAGE
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Figure 5. Reservoir Surface Elevation from Scenarios 1 and 2. HEC-ResSim results from 1951-1960, the drought of record
period. The elevations of the bottom of the reservoir, the minimum operational level, and the conservation level are
marked. The blue lines represent Scenario 1 — Without Seepage and the orange lines represent Scenario 2 — With Seepage.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE

SCENARIO 1: WITHOUT SEEPAGE
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Figure 6. Scenario 1 — Without Seepage HEC-ResSim Results. Results from 1951-1960, the drought of record period. The

elevations

of the bottom of the reservoir, the minimum operational level, and the conservation level are marked. The dark

blue line represents the demand and the light blue line represents the yield.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE

SCENARIO 2: WITH SEEPAGE
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Figure 7. Scenario 2 — With Seepage HEC-ResSim Results. Results from 1951-1960, the drought of record
period. The elevations of the bottom of the reservoir, the minimum operational level, and the conservation
level are marked. The dark orange line represents the demand and the light orange line represents the yield.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE
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Figure 8. Scenario 1 — Without Seepage Low Elevation Warnings. While the simulation period is from 1951-1960, from 1954
to 1957 there were 3 periods where low elevations in the reservoir were noted. The feet listed next to the number of days
indicated how many feet the yield was from the minimum operational elevation.
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE

EXPLANATION
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Figure 9. Bathymetric survey change since 2003 study. Change can represent either sediment deposition or
erosion. Source: USGS
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FIRM YIELD ASSESSMENT: SUGAR CREEK LAKE

Storage Curves - Sugar Creek Lake
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Figure 10. Storage-Elevation curves calculated from bathymetric surveys for the years 2003 and 2018. 2033 is a
projected storage curve developed assuming a 4.6% loss of storage would occur from 2018 to 2033. Storage
volume was lost at all elevations of the lake between surveys.
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Discussion

At full pool, approximately 1 MGD of water is being lost to seepage, which would be critical to
the City’s water supply if a sustained drought were to occur. Seepage is not necessarily a
structural concern for the dam itself, but the City is losing water that would be valuable during
drought. It is recommended that the City take steps to reduce the volume of water lost to
seepage.

Sedimentation is also a key contributor to the decrease in yield since the 2003 bathymetric
survey. A 240 acre-foot reduction is equivalent to 78 million gallons or approximately 58 days of
supply, which could assist in meeting demand during an extreme drought. The location of
deposited sediment is also of concern since it is likely that the bottom, fixed intake is
inaccessible. The intake is located in the southeast corner of the reservoir at elevation 717.78
feet. According to the 2018 USGS bathymetry survey, that section of the reservoir has a bottom
elevation of 730 feet. Therefore, the intake is likely under approximately 12 feet of sediment. It
is recommended that the City create a management plan to ensure access to available water
should the need arise to use the lower, fixed intake.

The City currently has to visually estimate the level of the reservoir (Figure 11) by the use of
bars attached to the intake platform at one-foot intervals above and below normal pool. This
method of measuring reservoir levels has limited precision. Installing a USGS lake gage would
enable the City to monitor reservoir levels with much greater precision. Such USGS lake gages
are located in Montgomery City, Concordia, Stanberry, and Marceline.

Furthermore, it would be beneficial to install a streamgage on Sugar Creek upstream of the
reservoir. A gage in this location would provide more accurate information on the amount of
inflow to the reservoir, improving data inputs for future yield studies.

Figure 11. The City currently has to visually estimate the level of the reservoir by the use of bars (example
circled) attached to the intake platform at one-foot intervals above and below normal pool.
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2019 Stakeholder Survey Results
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Default Report

Sugar Creek Lake Community Water Plan: Public Input Survey

March 21, 2019 11:37 AM CDT

#9.

Q1 - To the best of your knowledge, is Sugar Creek Lake a source of drinking water?

YES _

No

Unsure .
0

# Field

To the best of your knowledge, is Sugar Creek Lake a source of

drinking water?

# Field
1 Yes
2 No
3 Unsure

20 25 30

Minimum

1.00

Showing rows 1- 4 of 4

No

Unsure .
0

20 25 30

159

35 40 45 50 55
Maximum Mean S.td. Variance Count
Deviation
3.00 11 0.41 0.17 55

Choice
Count
92.73% 51
3.64% 2
3.64% 2
55
35 40 45 50 55




Q2 - What is your connection to the Sugar Creek Lake watershed? Check all that apply.

#9.

See map below. The watershed is an area of land that channels rain and snowmelt into

drainage ways, ditches, creeks, and eventually into Sugar Creek Lake. To view a map of

the watershed, copy and paste this link into a separate page on your browser:

http://extension.missouri.edu/boone/ced.aspx

llivein the
watershed

I live along the lake

I workin the
watershed

| farmin the
watershed

| use the lake for
recreation (fishing,
photography, kayaking,
etc.)

Unsure

I have no connection
to the watershed

0 5
# Field
1 I live in the watershed
2 llive along the lake
3 | work in the watershed
4 | farm in the watershed
5 | drink water from the lake (tap water)

160

| drink water from the
lake (tap water)

Choice
Count

16.84% 16

137% 7

947% 9

3.16% 3

36.84% 35




#9.

Field Choice

Count

| use the lake for recreation (fishing, photography, kayaking, etc.)

21
Unsure 0
| have no connection to the watershed 4
95

Showing rows 1-9 of 9

161




Q3 - Do you feel you have enough information to know if there are any concerns with

Sugar Creek Lake?

Yes

No, I'm not
interested

No, but I would
like to learn more

Unsure

#
1

# Field
1 Yes

2 No, I'm not interested

3 No, but | would like to learn more

4 Unsure

Do you feel you have enough information to know if there are any
concerns with Sugar Creek Lake?

Field Minimum

1.00

Showingrows 1-5of 5
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20 25
Maximum Mean S.td. Variance Count
Deviation
4.00 2.46 1.10 1.21 54

Choice
Count

33.33% 18

1.85% 1

50.00% 27

14.81% 8

54




Q4 - From your own perspective, how concerned are you about the following potential

issues or items at Sugar Creek Lake? (Note: items listed may not reflect actual current

conditions). Please select one dot in each line.

Not concerned

A little concerned

163




W Water quality from the watershed
l Water quantity (amount) from the watershed
M Bacteria
M Algae
lllegal dumping
[l Stormwater flows in big rain events
M Sediment levels
M Nutrient run-off
M Land uses

W Wildlife
Moderately H Boating
concerned

M Public use

Ground water contamination
M Fish population
M Soil erosion
M Septic systems
M Land development
M Local residents
M Cloudiness of water in the lake
M Public awareness about Sugar Creek Lake
Public education about issues impacting the watershed
M Other (list in box below)

Really concerned

m o

164




Idon't know

o
o
5
=

Field

Water quality from the watershed

Water quantity (amount) from the watershed

Bacteria

Algae

Illegal dumping

Stormwater flows in big rain events

Sediment levels

20

25

Minimum

1.00

1.00

1.00

1.00

1.00

1.00

1.00

165

30

Maximum

5.00

5.00

5.00

5.00

5.00

5.00

5.00

Mean

3.45

3.51

3.40

3.23

3.65

3.15

3.27

Std Deviation

0.86

1.00

0.96

1.04

0.78

1.03

1.15

Variance

0.74

1.00

0.92

1.08

0.61

1.05

1.31

#9.

Count

53

53

53

53

52

52

52




10

"

12

13

14

15

16

17

18

19

20

21

22

Field

Nutrient run-off

Land uses

Wildlife

Boating

Public use

Ground water contamination

Fish population

Soil erosion

Septic systems

Land development

Local residents

Cloudiness of water in the lake

Public awareness about Sugar Creek Lake

Public education about issues impacting the watershed

Other (list in box below)

Field con’:z:ned
Water quality from the watershed 1
Water quantity (amount) from the 2
watershed

Bacteria 1
Algae 2
Illegal dumping 1
Stormwater flows in big rain events 2
Sediment levels 4
Nutrient run-off 3

Minimum

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Alittle

concerned

166

Maximum

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

Moderately

concerned
21
16
17
17
13
14
13
13

Mean

3.30

3.09

2.87

2.74

2.719

3.35

2.85

3.21

3.49

3.19

2.719

3.28

3.28

3.38

4.00

Std Deviation Variance
1.16 1.34
1.22 1.48
117 1.36
1.20 1.44
1.26 1.60
1.09 1.19
1.16 1.34
1.09 118
1.04 1.08
1.03 1.06
112 1.26
117 1.37
1.07 1.15
0.99 0.99
1.41 2.00
Really I don't know
concerned
21 5
21 8
20 6
16 6
31 4
18 4
18 7
20 7

#9.

Count

53

53

53

53

53

52

53

53

53

53

53

53

53

53

Total

53

53

53

53

52

52

52

53




20

21

22

Field

Land uses

Wildlife

Boating

Public use

Ground water contamination

Fish population

Soil erosion

Septic systems

Land development

Local residents

Cloudiness of water in the lake

Public awareness about Sugar Creek

Lake

Public education about issues impacting

the watershed

Other (list in box below)

Not
concerned

12

A little Moderately
concerned concerned
10 13

10 16

15 15

8 17

8 "

13 14

10 15

10 7

1 16

10 20

1 12

8 15

7 14

1

Showing rows 1- 22 of 22

167

co::y;’ed I don't know
17 6
15 3
° 5
n 5
24 5
15 3
19 5
28 6
19 4
n 3
18 8
21 5
25 4
3 9

#9.

Total

53

53

53

53

52

53

53

53

53

53

53

53

53




Q5 - The following actions could lead to improvements in the water quality of Sugar

Creek Lake. In what ways are you willing to be involved? Check one per line.

Notinterested

Willing to help
raise public
awareness

168




Willing to volunteer
with my club,
church, or
organization

Willing to make
cost-free
improvements to my
property

17y

Willing to pay for
improvements to my
pbropertv

169

#9.

M Increasing my recycling participation

M Installing vegetation filters

M Limiting erosion and sediment runoff

M Improving initial site drainage in the upper watershed
Adding structures to slow drainage in the middle watershed

M Reducing sedimentation in the lower watershed

M Improving nutrient management (lawn, garden, farm)

M Conducting septic tank maintenance and repairs

M Installing small ponds

M Installing retention basins

M Installing dry dams

M Installing waterways to replace small ditches
Soil conservation practices

M Reducing water use

Il Protecting groundwater springs

[l Closing unused above ground and underground storage tanks

M Installing a rain garden

M Installing a rain barrel to water my garden and/or lawn

M Other (list in box below)




Does not apply to me

0 5 10 15 20
# Field
1 Increasing my recycling participation
2 Installing vegetation filters
3 Limiting erosion and sediment runoff
4 Improving initial site drainage in the upper watershed
5 Adding structures to slow drainage in the middle watershed
6 Reducing sedimentation in the lower watershed
7 Improving nutrient management (lawn, garden, farm)
8 Conducting septic tank maintenance and repairs

Minimum

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

170

Maximum

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

Mean

3.73

4.12

4.18

4.18

3.94

4.00

4.08

4.53

Std Deviation

1.73

1.76

1.69

1.79

1.82

1.83

1.73

1.79

Variance

3.00

3.1

2.85

3.21

3.31

3.33

2.99

3.19

Count

52

50

51

49

51

51

50

51

#9.




10

"

12

13

14

15

16

17

18

19

Field Minimum
Installing small ponds 2.00
Installing retention basins 1.00
Installing dry dams 1.00
Installing waterways to replace small ditches 1.00
Soil conservation practices 2.00
Reducing water use 1.00
Protecting groundwater springs 2.00
Closing unused above ground and underground storage tanks 1.00
Installing a rain garden 1.00
Installing a rain barrel to water my garden and/or lawn 1.00
Other (list in box below) 1.00
Willing to Willing to
: volunteer with
. Not help raise
Field . Rk my club,
interested public
church, or
awareness

organization

Increasing my
recycling 4 14
participation

Installing vegetation

filters 4 8

Limiting erosion and 2 "

sediment runoff

Improving initial site

drainage in the upper 1 14

watershed

Adding structures to
slow drainage in the 3 15
middle watershed

Reducing
sedimentation in the 3 14
lower watershed

171

Maximum

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

Willing to make

cost-free

improvements
to my property

Mean Std Deviation Variance
4.30 1.65 2.73
4.22 1.83 3.33
4.24 1.86 3.46
4.27 1.74 3.01
4.12 1.63 2.65
3.94 1.74 3.02
3.78 1.64 2.68
4.29 1.86 3.46
4.23 1.79 3.20
4.27 1.86 3.45
4.80 1.99 3.96

Willing to pay

for Does not
improvements apply to me

to my property

20

22

20

#9.

Coun

50

50

50

49

51

50

51

51

47

51

20

Total

52

50

51

49

51

51




Field

Improving nutrient
management (lawn,
garden, farm)

Conducting septic
tank maintenance and
repairs

Installing small ponds

Installing retention
basins

Installing dry dams

Installing waterways
to replace small
ditches

Soil conservation
practices

Reducing water use

Protecting
groundwater springs

Closing unused above
ground and
underground storage
tanks

Installing a rain
garden

Installing a rain barrel
to water my garden
and/or lawn

Other (list in box
below)

Not
interested

2.00% 1

3.92% 2

0.00% O

6.00% 3

6.00% 3

2.04% 1

0.00% O

4.00% 2

0.00% O

3.92% 2

851% 4

11.76% 6

15.00% 3

Willing to
help raise
public
awareness

30.00% 15

23.53% 12

28.00% 14

24.00% 12

26.00% 13

28.57% 14

31.37% 16

32.00% 16

37.25% 19

2145% 14

19.15% 9

15.69% 8

10.00% 2

Willing to
volunteer with
my club,
church, or
organization

8.00% 4

1.96% 1

2.00% 1

6.00% 3

4.00% 2

2.04% 1

1.96% 1

2.00% 1

7.84% 4

7.84% 4

213% 1

3.92% 2

0.00% 0

Willing to make Willing to pay
cost-free for
improvements improvements

to my property

14.00%

7.84%

22.00%

14.00%

12.00%

16.33%

21.57%

22.00%

21.57%

5.88%

21.28%

11.76%

0.00%

Showing rows 1-19 of 19
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7 10.00%
4 11.76%
" 8.00%
7 6.00%
6 6.00%
8 10.20%
" 13.73%
" 8.00%
" 5.88%
3 5.88%
10 8.51%
6 15.69%
0 5.00%

to my property

Does not
apply to me

36.00%

50.98%

40.00%

44.00%

46.00%

40.82%

31.37%

32.00%

21.45%

49.02%

40.43%

41.18%

70.00%

26

20

22

23

20

25

21

#9.

Total

50

51

50

50

50

49

51

50

51

51

a1

51

20




Appendix C

USGS 2018 Bathymetric Map for Sugar Creek Lake
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