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EXECUTIVE SUMMARY

ES.1  History of Stormwater in Hannibal

1.

Flooding has historically been a significant problem in Hannibal along the banks of the
Mississippi River, along the low-lying areas beside Bear Creek and along creeks upstream of these
areas. Many residents have responded by moving away from flood-prone areas.

Bear Creek and parts of Minnow Branch and other creeks are subject to flash flooding. The steep
watersheds in the Bear Creek watershed can send water into the Creek within a matter of hours,
causing water to rise quickly and without much warning.

The dam on Bear Creek west of Highway 61 controls drainage across the upper 28 square miles of
the Bear Creek watershed and reduces flash flooding through Hannibal. However, 23 square miles
of the watershed enters Bear Creek downstream of this dam and mnoff from these areas cannot be

uncontrolled. )

ES.2 Watersheds in Hannibal

1.

There are 35 watersheds in Hannibal that drain to the Mississippi River, Bear Creek, Minnow
Branch or Mills Creek. Fifteen of these watersheds (43 percent) are less than 100 acres in size.
Thirty (86 percent) have times-of-concentration under 1 hour.

Fifteen of these watersheds are steep and have average channel slopes exceeding 3 percent. These
watersheds are particularly susceptible to the rapid rise in stormmwater (flash flooding) after rain
storms. These watersheds cover 4,079 acres or 47 percent of the total area in the 35 watersheds.
Prime examples are Fulton Avenue (M-2), Grace Street (MB-4) and Bird Street (MB-6).

Eight watersheds have shallow slopes, with average channel slopes less than 1.5 percent.
Stormwater flows slower across these watersheds, so there is increased potential for ponding and
flooding. Prime examples of these watersheds include Highway 61 Northwest (MB-10) and
Upper Minnow Branch (Lake Apollo) (MB-11).

ES.3 Public Opinion Survey

1. A public opinion survey was sent to all customers (about 10,000 accounts) of the Hannibal Board
of Public Works in January and February 2005. A total of 952 responses were received, which is
considered to be an excellent response.

2. About half of the responders to the survey have lived at their current address for 10 years.

3. A total of 278 responders answered “Yes” to Question 1 asking if they had experienced problems
with stormwater at this address. This was about 30 percent of the surveys. A total of 322
responders (34 percent) said they had stormwater problems in their neighborhood.
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10.

11.

12,

The 952 surveys came from 285 streets around Hannibal. A total of 150 streets reported having
problems with stormwater.

A total of 191 surveys (20 percent) reported sPendlng their own money and time trying to fix
stormwater problems at their address.

The highest ranked priority among all responders for stormwater management in Hannibal was
“maintain/repair existing stormwater systems”. “Minimize street flooding” was the second
highest priority and “preserving natural channels” was third overall.

A total of 569 responders (60 percent) expressed some opinion on new ways to fund stormwater
improvements in Hannibal. The other 40 percent had no opinion.

A total of 340 responders (36 percent) felt that User Fees for each property’s demands on
stormwater systems was a good mechanism for funding futare stormwater needs. The survey
asked the responder to check two choices. The second most popular choice was “increased fees
for new development” drawing 322 responses (34 percent) and the third most popular was a
“stormwater sales tax” with 165 responses.

The 35 watersheds in Hannibal generated 894 responses during the survey. The rest of the surveys
did not give their street address. A total of 32 watersheds had at least one response (some
watersheds have few to no residents living in them).

The Upper Minnow Branch watershed, which includes the Lake Apollo subdivision, had 138
responders, more than any other watershed. The watershed with the second highest response was
the Oakwood watershed, with 93 responses. Both of these areas have an above average frequency
of stormwater problems. The third highest number of responses came from the State Route MM
watershed, which is just west of U.S. 61. This watershed had 84 responses.

People who live uphill 1n Hannibal are just as likely to have stormwater problems as those who
live downbhill.

Stormwater problems are widespread in Hannibal and are found in practically every watershed.

ES.4 Stormwater Issues and Problems in Hannibal

1.

Flooding or temporary ponding on property was reporied by 192 responders to the stormwater
survey. Residents in 25 watersheds identified this as a problem. The worst watersheds (in terms
of the greatest number of residents) wére Upper Minnow Branch (MB-11), Oakland (B-8), State
Route MM (MB-5) and Fulton Avenue (M-2).

Local Street flooding was a problem cited by 219 responders in the survey, located in 31 of the 35
watersheds. The worst watersheds were Oakland (B-8), Upper Minnow Branch (MB-11), State
Route MM (MB-5), Fulton Avenue (M-2) and Grand Avenue (B-4).
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10.

Basement Flooding (other than sanitary sewer) was reported by 144 surveys, located in 27 of the
35 watersheds. The worst watersheds were Oakwood (B-8), State Route MM (MB-3), Upper
Minnow Branch (MB-11), Mark Twain Avenue (M-6), Magnolia-Carroll (MB-3) and Fulton
Avenue (M-2).

Basement flooding due to sanitary sewer backup was reported on 56 surveys in 21 watersheds.
The worst watersheds were State Route MM (MB-5), Bird Street (MB-6), Earl Street (MB-8) and
Highway 61 Northwest (MB-10).

Complaints about water pollution associated with stormwater were cited by 56 residents in 19
watersheds. Upper Minnow Branch (MB-11) and Oakwood (B-8) were by far the worst
watersheds with the greatest number of complaints.

Property damage from erosion or sedimentation was cited by 112 surveys in 25 watersheds.

Upper Minnow Branch (MB-11), Oakland (B-8), Fulton Avenue (M-2) and State Route MM (MB-
5) were the worst watersheds. ‘

Danger to life and limb due to flowing or flooded stormwater was cited by 11 residents in 8
watersheds.

Damage to home or business or other buildings was cited by 61 surveys in 23 watersheds.

Damage to contents of structure was cited by 44 responders in 20 watersheds. These generally
corresponded to the same problem areas with flooding.

Disruption of vehicle or pedestrian mobility due to flooding was checked in 67 surveys. These
corresponded with the areas with flooding.

ES.5 Storm Drainage Design Criteria and Easements

1.

The City of Hannibal needs a consistent set of stormwater drainage criteria for the redial design of
stormwater improvements. These same criteria should be mandatory for the design of new
developments. '

The City should strive to develop an integrated stormwater drainage system within each watershed
for the adequate disposal of stormwater runoff. The use of detention basins, inlets, storm sewers,
culverts and other measures should reduce the amount of overland flow passing near buildings and
over streets.

The City of Hannibal should require drainage easements across all properties on which stormwater
improvements are constructed.
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ES.6 Condition/Capacity Assessment of Stormwater System

L.

The City should undertake a program to map the stormwater drainage system and to assess the
condition of all principal storm sewers and channels. This mapping should include an inventory
of pipe locations, pipe sizes, pipe elevations and channel bank conditions.

The City should undertake the hydraulic analysis of the capacity of its stormwater system.
Computer modeling would be the most efficient way to perform this analysis. The capacity of
each pipe and channel segment should be determined and compared against storm drainage design
criteria. Segments that are under-sized should be prioritized for replacement and/or relief projects,
whichever is most economical. The model calibrated to Hannibal could then be used in
conceptual design, alternatives formulation and establishing the basis of design for remedial
projects.

ES.7 Capital Inprovements Program

l.

A capital improvements program in the range of $9.5 to $16 million is estimated to address
stormwater needs around the Hannibal community.

This capital improvements program should include projects in almost every one of the 35
watersheds. :

Projects should be prioritized where the greatest benefit occurs to the greatest number of people
and to the greatest number of properties. In addition, projects that can remedy multiple problems
at once deserve early consideration.

Funding for a stormwater improvements program does not appear to be easily available.
Residents are not interested in higher taxes. The willingness to sacrifice other City programs to
start stormwater projects can only be determined through open discussion with community
leaders, stakeholders and interested residents. New funding mechanisms appear to be needed,
perhaps based upon user service fees (storm water utility).

ES.8 Federal Stormwater Phase 2 Compliance Program

1.

The City of Hannibal has undertaken its compliance program for the new Federal Stormwater
Phase 2 regulations, which are intended to protect water quality.

2. The City’s compliance program is administered by the Department of Public Works. Public
information and public participation is one key element of the federal requirements.

3. The City should combine its consideration of a stormwater improvements program with its on-
going Phase 2 program, so that public participation activities count towards the City’s compliance
with the federal requirements.
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1. INTRODUCTION

1.1 Overview

The City of Hannibal is a historic community that has grown since the early 1800s on the west bank of
the Mississippi River in northeast Missouri. Stormwater runoff was not given much consideration in
the early years, although more recently some people perceive it to be a community problem. Flooding
on the Mississippi River has been with Hannibal since its founding and there is plenty of high ground
away from the river in Hannibal to avoid floods. Bear Creek flows into the Mississippi River at
downtown Hannibal through a valley that crosses the southern part of the City. The flat, low-lying
lands along the Mississippi River and Bear Creek have been attractive for development, compared
with the sloping hillsides in many other parts of the community. Over the years, the community has
experienced severe flooding on the Mississippi River and these same floods back up into Bear Creek
and the low-lying areas nearby. In addition, the community has come to understand that Bear Creek is
subject to rapid rises in water levels (flash flooding) following rain storms. At times, these flash
floods have caused loss of life and significant property damage in Hannibal. In the early 1960s, a dam
across Bear Creek was built at the western side of the City to hold back flood waters and reduce the
risk to the community.

Hannibal experienced much growth in the 1800s before modern design standards for stormwater
evolved. Hannibal has never had a consistent set of standards covering the construction or upgrade of
stormwater systems. This Stormwater Master Plan is a “first” and was authorized by the City in the
fall of 2004 to promote the improved mai]agement of stormwater across the entire community.

1.2 Purpose

The City of Hannibal wishes to (1) develop a comprehensive plan for the management of stormwater
within its jurisdiction and (2) identify financing strategies to implement a stormwater improvements
program. :

1.3 Scope of Project

This report is Volume 1 of a two part analysis of stormwater issues facing the City of Hannibal. The
companion Volume 2 is entitled Options for Stormwater Financing, The Case for a Stormwater Utility
and is presented in a separate section.

Volume 1 provides a guide for the City’s efforts to remedy stormwater conveyance, erosion and

‘flooding problems. The major components of Volume 1 include:

1. Survey the opinions and experiences of residents throughout the City to determine their views
regarding stormwater problems and the need for remedial measures.

2. Conduct field inspections of the current stormwater drainage system, including channeis, inlets,
storm sewers and outfalls to view the condition of the system, the stability of channels and the
suitability for satisfactorily conveying stormwater.
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3. Prepare an inventory of stormwater problem areas, based upon interviews with City staff, resident

responses to the survey and field inspections. Develop a conceptual list of stormwater
improvement program needs with an opinion of capital improvement costs.
Volume 2 identifies alternatives for financing a stormwater management program in the City. The
major steps in this effort shall include the following:
1. Review of the Hannibal City Charter to examine the current roles and responsibilities for
stormwater management within the City Government.
2. Interview the staff in the City’s Department of Public Works (DPW) and Board of Public Works
(BPW) to understand recent actions for stormwater management.
3. Identify the City’s options for financing stormwater improvements, including the creation of a
stormwater utility.
4. Develop a conceptual plan for the implementation of a Stormwater Utility, identifying issues and
potential strategies for discussion by key stakeholders.
AT
o
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2. OVERVIEW OF STORMWATER IN HANNIBAL

2.1 Summary of Watersheds

The City of Hannibal is located on the west bank of the Mississippi River in northeast Missouri. Bear
Creek is a major waterway that empties into the Mississippi at downtown Hannibal. The majority of
Hannibal is north of Bear Creek, although parts of the City are on the south bank. Figure 1 shows the
major watersheds in the Hannibal area.

The riverfront in downtown Hannibal lies at around elevation 460 feet above mean sea level (MSL).
The terrain in the Hannibal vicinity is hilly, with hilltops in several parts of the City exceeding 700
feet MSL. Figure 2 shows the relative elevations around the Hannibal area. With differences in
elevation from hilltops to valley bottoms exceeding 240 feet, the land surface is relatively steep and
contributes to rapid stormwater runoff.

For the purposes of this analysis, the City of Hannibal can be divided into four main drainage areas:

1) the Mississippi River,
25 Bear Creek

3) Minnow Branch and
4) Mills Creek.

These are shown on the map in Figure 1. Each of these drainage areas has several independent
watersheds, each of which drains to a single creek channel (or storm sewer if it has been enclosed).
There are a total of 35 watersheds across the City of Hannibal that make up most of the storm water
drainage system.

The Mississippi River receives flow from 9 small watersheds that will be discussed further in the
sections below. The Bear Creek Drainage Area has 13 . watersheds in Hannibal that are of interest.
Minnow Branch flows into Bear Creek in the southern part of the City, but drains a large portion of the
western part of Hannibal and therefore warrants being considered separately. Minnow Branch has 11
watersheds in Hannibal. Mills Creek has 2 watersheds in Hannibal. A larger map, which has been
designated Figure A, shows all 35 watersheds in Hannibal and is contained in the map pocket at
Appendix A.

22 Watersheds to the Mississippi River

There are nine watersheds in Hannibal that drain directly to the Mississippi River. These watersheds,
listed in order proceeding upstream along the river, include the following:

M-1 Adams Street M-6 Mark Twain Avenue
M-2 Fulton Avenue M-7 Riverview Park
M-3 Valley Street M-8 Hannibal North
M-4 Center Street M-S Hannibal-LaGrange College
- M-5 Hill Street — East
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Each of these watersheds has different characteristics, but there are also some similarities. A general
description of each watershed is presented below. A map of the nine watersheds draining to the
Mississippi River is shown in Figure 3.

2.2.1 M-1 Adams Street

The Adams Street watershed is located south of Bear Creek along the Mississippi River and drains
approximately 156 acres. Main Street (Highway 79 South) runs through this watershed. The highest
elevations in this watershed are around 475 feet MSL and the lowest elevations are along the bank of
the Mississippi River, around 460 feet MSL. This watershed is relatively flat, has 15-inch up to 30-
inch diameter storm sewers with minor slopes (about 1 percent). The lower parts of the Adams Street
watershed are subject to flooding on the Mississippi River.

222 M-2 Fulton Avenue

The Fulton Avenue watershed covers 287 acres south of Bear Creek in the southeastemn part of
Hannibal. This watershed is about 6,000 feet long and 2,000 feet wide with maximum elevations
around 740 feet MSL. The main channel serving this watershed is about 5,000 feet long with an
average slope of 3.4 percent. The valley that makes up the Fulton Avenue watershed has steeply
sloping sides and a steeply sloping channel bottom. The valley was extensively developed with homes
in the early 1900s. Fulton Avenue itself was built over parts of the main channel serving this valley
and the channel was enclosed in a storm culvert to accomplish this. Many homes were built close to
this channel/culvert.

223 - M-3 Valley Street

The Valley Street watershed covers 219 acres and lies just west of the Fulton Avenue watershed. The
Valley Street channe] and the Fulton Avenue channel merge into one channel just above the Adams
Street M-1 watershed described above. This watershed is about 6,000 feet fong and 2,000 feet wide
with maximum elevations around 740 feet MSL. The main channel serving this watershed is about
3,400 feet long with an average slope of 3.1 percent. This valley is like Fulton Avenue with steeply
sloping sides and a steeply sloping channel and has been extensively developed. Many homes in the
Valley Avenue watershed are built close to the channel/culvert, although the lot sizes are somewhat
bigger and there are fewer structures close to the channel.

224 M-4 Center Street

The Center Street watershed drains 39 acres of downtown Hannibal around Kiwanis Park and points
uphill aloﬁg Center Street to Fourth Street (to the vicinity of Central Park). The high points in the
watershed lie around 500 feet MSL. Storm sewers in this area range from 12 to 24-inches diameter
and average about 2.4 percent slope toward the river.
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225 M-5 Hill Street - East

The Hill Strect—-East watershed drains 19 acres of downtown Hannibal along the eastern end of Hill
Street to Fourth Street. The high points in the watershed lie around 550 feet MSL. Storm sewers in
this area range from 12 to 27-inches in diameter and average about 5 percent slope toward the river.

2286 M-6 Mark Twain Avenue

The Mark Twain Avenue watershed drains 27 acres of downtown Hannibal along the eastern end of
Bird Street to Fourth Street. The high points in the watershed lie around 520 feet MSL. Storm sewers
in this area range up to 24-inches in diameter and average about 4 percent slope toward the river.

227 M-7 Riverview Park

The Riverview Park watershed drains a broad area along the Mississippi River generally north of the
Interstate 72 Bridge. This watershed covers 238 acres and is surrounded by hilltops approaching 730
feet MSL. Harrison Hill Avenue runs along the western side of this watershed. Stormwater drainage
in this area is through open channels to the Mississippi River. Channel slopes in this watershed
typically exceed 5 percent.

2.28 M-8 Hannibal North

The Hannibal North watershed includes one channel on the north side of Riverview Park. This area
contains 166 acres and is surrounded by hilltops approaching 730 feet MSL. Much of this area is
undeveloped. Channel slopes in this watershed typically exceed 5 percent.

2.2.9 M-9 Hannibal-LaGrange College

The Hannibal-LaGrange College watershed includes two channels on the north side of Hannibal. This
area includes roughly 618 acres and is surrounded by hilltops approaching 730 fest MSL. About half
of this area is undeveloped. Channel slopes in this watershed typically exceed 5 percent.
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2.3 Watersheds to Bear Creek

There are thirteen watersheds in Hannibal that drain directly to Bear Creek. These watersheds include
the following: '

B-1 Church— Lyon — Warren Barrett
B-2 Seventh Street

B-3 Ninth — Tenth — Eleventh
B-4 Grand Avenue

B-5 Lemon Street

B-6 Arch Street

B-7 Huckleberry Park

B-38 QOakwood

B-9 St. Clair Creek

B-10 Ely Street

B-11 Shannon Street

B-12 Marion Strest

B-13 Bowling Avenue

A map showing these watersheds is presented in Figure 4.

231 'B-1 Church — Lyon — Warren Barrett

This small watershed is in downtown Hannibal adjacent to the Mississippi River and Bear Creek. It is
south of Broadway and east of Sixth Street. Stormwater is collected in a series of storm sewers
beneath Church, Lyon and Collier Streets and empties into Bear Creek just east of the Main Street
Bridge (Highway 79). The largest storm sewers in the watershed are 30-inches in diameter. This
watershed includes about 60 acres, has a high elevation around 510 feet MSL, and has storm sewers
averaging about 1.4 percent slope. Parts of this area are protected by the Floodwall along the
Mississippi River (see Section 2.7 on page 22 for more discussion of the floodwall}.

2.3.2 B-2 Seventh Street

The Seventh Street watershed is the first one west of the central area of the City draining southward

~ into Bear Creek. The upper end of this 102 acre watershed is around elevation 700 feet MSL while the

low end at Bear Creek is around 470 feet MSL. This watershed is about 5,100 feet long and only
about 1,000 feet wide, making it long and narrow.

The Seventh Street watershed has a pipe network ranging from 12-inch diameter to a 48 inch square
culvert that empties into Bear Creek at the south end of Seventh Street. The average slope of storm
sewers in this watershed is about 1.8 percent.
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2.3.3 B-3 Ninth — Tenth — Eleventh

The Ninth-Tenth-Eleventh Street watershed covers about 88 acres in the downtown part of the City.
This watershed is about 4,000 feet long and 900 feet wide with maximum elevations around 730 feet
MSL. The main channel serving this watershed is about 3,600 feet long with an average slope of
about 1.6 percent. '

* Much of this watershed was developed in the 1800s and many property owners experienced the creek

channel in their yards. Creek banks were built up with stones to reduce erosion and then stone arch
culverts were built so that more usable land could be had. Each property owner was free to enclose
the creek to whatever width and height he wanted, so that today the culvert that encloses the channel
varies in size every 100 feet or so. Imspections by the Board of Public Works in past years have noted
culverts that range from 6 feet wide by 6 feet high down to 3 feet wide by 4 feet high. The smaller
cross-sections of culvert are inadequate to carry peak storm flows and become totally filled with water
during big storm events, causing water to back up into streets.

2.3.4 B-4 Grand Avenue

The Grand Avenue watershed covers 217 acres in the central part of the City. This watershed is about
6,800 feet long and 1,500 feet wide with maximum elevations around 740 feet MSL. The main
channel serving this watershed is about 5.400 feet long with an average slope of 1.9 percent. Grand
Avenue itself was built over several sections of the main channel and the channel has been enclosed in
a series of culverts and storm sewers that range up to 6 feet wide by 6 feet high. There are street inlets
along Grand Avenue that collect stormwater runoff and put it into the storm sewer.

The Grand Avenue watershed is one of the larger watersheds in the central part of Hannibal and
collects more stormwater than many of its smaller counterparts. Flooding has been a significant
problem along this storm drainage systern for many years. The City has recognized the problem and
as street improvements to Grand Avenue are made, parts of the storm sewer have been enlarged.
Based upon reports of continued flooding, it appears that the unimproved sections of the storm sewer
system are still inadequate to carry even modest storm flows.

235 B-5 Lemon Street

The Lemon Street watershed covers 58 acres west of Grand Avenue watershed. This watershed is
about 1,900 feet long and 800 feet wide with maximum elevations around 500 feet MSL. The main
channel serving this watershed is about 1,550 feet long with an average slope of 1.3 percent. Sections
of channel are within underground storm sewers ranging in size up to 42 inches round.

2.3.6 B-6 Arch Street

The Arch Street watershed covers 80 acres. This watershed is about 3,600 feet long and 900 feet wide

with maximum elevations around 570 feet MSL. The main channel serving this watershed is about
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3,200 feet long with an average slope of 2.3 percent. The storm sewer system in this watershed ranges
up to 42 inch diameter pipe.

2.3.7 B-7 Huckleberry Park

The Huckleberry Park watershed covers about 580 acres (about one square mile) in the western part of
the City. This watershed is about 9,000 feet long and 3,000 feet wide with maximum elevations
around 730 feet MSL.. The main channel serving this watershed is about 8,500 feet long with an
average slope of about 1.9 percent. All flows in the watershed are in open channels. There is some
development in this watershed, although Huckleberry Park, undeveloped woodlands and homes on
larger lots make up most of the watershed. This watershed discharges into Bear Creek between
watersheds B-8 and B-12.

238 B-8 Oakwood

The Oakwood area is located in the southwestern part of Hannibal and sits on a wide hillside above
Bear Creek. For the purposes of this study it is termed a “watershed™, although stormwater drainage
in this area follows several pathways down this hiilside. This area is about 4,100 feet long and 2,000
feet wide, covering 232 acres. A ridgeline across the northern part of the Oakwood area has maximum
elevations around 620 feet MSL. Drainage pathways through this neighborhood are mostly by
overland flow and can be up to 3,900 feet long before reaching Bear Creek to the south. There are
several storm sewers built to carry this flow beneath Market Street and other roadways. Slopes in the
northern part of the Oakwood area average about 2.1 percent, although slopes are much less than this
in the Bear Creek floodplain south of Market Street. A portion of Market Street in the Oakwood area
suffers from frequent flooding because of the inadequate drainage system.

2.3.9 B-9 St Clair Creek

St. Clair Creek is the western-most watershed in Hannibal that drains into Bear Creek. This watershed
has the Hannibal Municipal Airport at the upper end of its drainage area. This watershed covers about
1,800 acres (almost 3 square miles) and is 23,000 feet (4.2 miles) long. This watershed averages 4,500
feet wide with maximum elevations at the airport around 770 feet MSL. The main channel serving
this watershed is about 20,000 feet long and has an average slope of about 1.2 percent. The channel
serving this watershed is through open channels throughout its entire length.

2.3.10 B-10 Ely Street

The watershed draining the Ely Street area is a steep valley with the bottom swale of the valley
roughly following Ely Street. This watershed covers 118 acres and is roughly 3,100 feet long. The
highest elevation is 720 feet MSL while the lowest elevation is 470 feet MSL. The main channel
serving this watershed is about 3,000 feet long, with an average slope of about 4.4 percent. The
stormwater runoff is primarily conveyed by open channel flow. At two points within the basin, the
flow is diverted into a storm water collection system that drains into Bear Creek.
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2.3.11 B-11 Shannon Street

The Shannon Street watershed is a very steep uninhabited area located along the southern edge of
Hannibal. This watershed is approximately 93 acres and is roughly 2,100 feet long. Its width is about
the same as its length. The watershed drains directly into Bear Creek. The highest elevation is 650
MSL and the main drainage channel is roughly 1,950 feet long with an average slope of 9.2 percent.
This watershed is too steep for economical development,

2312 B-12 Marion Street

The Marion Street watershed is a valley that drains across Market Street. This watershed is about 148
acres and id located in the southwest area of the City. The valley bottom follows Marion Street,
crosses Market Street and terminates into Bear Creek. The high point within the watershed is 635 feet
MSL, while the low point is at 540 feet MSL. The drainage channel is 2,400 feet long, with an
average slope of 4.1 percent.

2.3.13 B-13 Bowling Avenue

The Bowling Avenue watershed drains a portion of the Bear Creek/Mills Creek floodplain. This
watershed is located in the southern edge of the City. This flat watershed measures 77 acres. The
high point of the watershed is at 550 feet MSL and the low point is at 530 feet MSL. The main
channel is about 1,700 feet long with an average slope of about 0.9 percent. This watershed is very
flat, and the few defined channels that the watershed does have are full of sediment and debris.

2.4 Watersheds to Minnow Branch

There are eleven watersheds in Hannibal that drain to Minnow Branch of Bear Creek. These
watersheds include the following:

MB-1 Willow Street

MB-2 Hayden Street

MB-3 Magnolia — Carroll
MB-4 Grace Street

MB-5 State Route MM

MB-6 Bird Street

MB-7 Scott Street

MB-8 Earl Street

MB-9 Central Avenue ~ Mark Twain Expressway
MB-10 Highway 61 — Northwest
MB-11 Upper Minnow Branch

A map showing the watersheds draining to Minnow Branch of Bear Creek is shown in Figure 5.
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241 MB-1 Willow Street

The Willow Street watershed covers 66 acres in the central part of the City. This watershed is about
2,800 feet long and‘700 feet wide, with maximum elevations around 570 feet MSL. The main channel
serving this watershed is about 2,200 feet long with an average slope of about 5 percent.

242 MB-2 Hayden Street

The Hayden Street watershed covers another 30 acres in the central part of the City. This watershed is
about 1,600 feet long and 800 feet wide with maximum elevations around 570 feet MSL. The main
channel serving this watershed is about 1,400 feet long with an average slope of about 5 percent.

2.4.3 MB-3 Magnolia — Carroll

The Magnolia-Carroll watershed covers 158 acres in the west-central part of the City. This watershed
is about 4,500 feet long and 1,000 feet wide with maximum elevations around 670 feet MSL. The
main channel serving this watershed is about 4,400 feet long with an average slope of about 1.8
percent.

244 MB-4 Grace Street

The Grace Street watershed covers 61 acres in the north-central pért of the City. This watershed is
about 1,600 feet long and 1,000 feet wide, with maximum elevations around 645 feet MSL. The main
channel serving this watershed is about 1,400 feet long with an average slope of about 5 percent. '

245 MB-5 State Route MM

The State Route MM watershed extends west of Minnow Branch up Highway MM west of U.S. Route
61. The watershed covers 530 acres in the western part of the City. It is about 5,500 feet long and
2,200 feet wide, with maximum elevations around 720 feet MSL. The main channel serving this
watershed is about 5,200 feet long with an average slope of about 2.2 percent.

2.4.6 MB-6 Bird Street

The Bird Street watershed covers 20 acres along in the west-central part of the City. This watershed is
about 1,700 feet long and 500 feet wide with maximum elevations around 620 feet MSL. The main
channel serving this watershed is about 1,500 feet long with an average slope of about 3.4 percent.

247 ~ MB-7 S_cott Street

The Scott Street watershed covers 49 acres in the west-central part of the City. This watershed is
about 2,500 feet long, 800 feet wide with maximum elevations around 700 feet MSL. The main
channel serving this watershed is about 2,300 feet long with an average slope of about 2.2 percent.
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248 MB-8 Earl Street

The Earl Street watershed covers 45 acres in the west-central part of the City. This watershed is about
2,800 feet long and 500 feet wide with maximum elevations around 725 feet MSL. The main channel
serving this watershed is about 2,400 feet long with an average slope of about 2.9 percent.

249 MB-9 Central Avenue — Mark Twain Expressway

The Central Avenue-Mark Twain Expressway watershed covers 210 acres along Central Avenue and
Route 36 in the northwest part of the City. This watershed is about 6,700 feet long and 2,500 feet
wide with maximum elevations around 720 feet MSL. The main channel serving this watershed is
about 6,300 feet long with an average slope of about 2.1 percent.

2.4.10 MB-10 Highway 61 — Northwest

The Highway 61-Northwest watershed covers 263 acres along U.S. Highway 61 in the northwest part
of the City. This watershed is about 5,000 feet long and 3,000 feet wide with maximum elevations
around 720 feet MSL. The main channel serving this watershed is about 4,700 feet long with an
average slope of about 0.6 percent.

2411  MB-11 Upper Minnow Branch

The Upper Mimmow Branch watershed covers 1,300 acres from the Lake Apollo subdivision upstream
to the vicinity of the east side of Hannibal Municipal Airport. This watershed is about 14,000 feet
long and 5,000 feet wide, with maximum elevations around 770 feet MSL near the airport. The main
channel serving this watershed is about 12,000 feet long with an average slope of about 0.9 percent.

2.5 Watersheds to Mills Creek

There are two watersheds in the southern part of Hannibal that drain into Mills Creek. These
watersheds are shown in Figure 6.

MC-1 Johnson Street
MC-2 Robinson Avenue

2.5.1 MC-1 Johnson Street

The Johnson Street watershed covers 93 acres in the southern part of the City. This watershed is about
2,800 feet long and 700 feet wide, with maxirmum elevations around 625 feet MSL. The main channel
serving this watershed is about 1,200 feet long with an average slope of about 5 percent.

2.5.2 MC-2 Robinson Avenue

The Robinson Avenue watershed covers 278 acres in the southern Hanmnibal. This watershed is about
5,000 feet long and 800 feet wide with maximum elevations around 728 feet MSL. The main channel
serving this watershed is about 4,900 feet long with an average slope of about 3.6 percent.
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2.6 .

Summary of Watershed Characteristics

A summary of the watershed characteristics discussed in the sections above is presented in Table 1 on
page 19. Hannibal has many small watersheds and 15 of those listed in Table 1 are less than 100 acres
in size. Each watershed must have its own stormwater drainage system.

2.6.1 Watershed Slope

The slope of the land surface within the
watershed affects the way stormwater
travels across it. Eight watersheds can be
classified as shallow-slope watersheds,
having slopes less than 1.5 percent (15 feet
fall over 1,000 feet distance). These
watersheds are listed in Table 2. In general,
stormwater flows more slowly across these
watersheds. Parts of shallow watersheds
can be more susceptible to ponding and
standing water after heavy rains.

Table 3

Watersheds with Medium Slopes in Hannibal

1.5% < Slopes < 3.0%

Table 2
Watersheds with Shallow Slopes in Hannibal
Slopes < 1.5%

Number | Name

B-1 Church - Lyon - Warren Barrett
B-5 Lemon Street '

B-9 Alrport

B-13 Bowling Avenue

M-1 Adams Street

M-6 Mark Twain Expressway
MB-10 Highway 61 Northwest

MB-11 Upper Minnow Branch

Twelve watersheds across Hannibal have average

Number | Name slopes between 1.5 and 3.0 percent and can be
B-2 Seventh Street considered medium slope watersheds (Table 3).
B-3 Ninth - Tenth - Eleventh In general, these watersheds will have stormwater
B-4 Grand Avenue runoff traveling at higher speeds, because water is
B-6 Arch Street .

B7 Huckleberry Park accelerated by the steeper slopes. With water

B-8 Oakwood traveling faster, there is more potential for

M4 Center Street erosion.

MB-3 Magnolia Ave - Carroll Street

MB-5 State Route MM

MB-7 Scott Street

MB-8 Earl Street

MB-9 Central Ave - Mark Twain Exp.
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Table 1

Watersheds in the City of Hannibal

Stormwater Master Plan
Watershed Basin Channel Rank (Largest to Smallest)
High Upper Lowest Est Runoff Time of
Storm Sewer Size Elevation Area Elevation | Elevation Fall Coefficient | Length Slope Concentration Channel Time of
Number Name (inches) Discharges to Location (tt) (acres) {ft) {ft) {ft) C {fY) (Percent) {minutes) Area Length Slope | Concentration
B-01 Church - Lyon - Warren Barrett 30 Bear Creek Downtown 510 60 495 460 a5 0.7 2,435 1.4 31.5 28 21 28 13
B-02 Seventh Street 4'x4' Conc Box. . |Bear Creek Central 700 102 560 470 90 0.7 5,119 1.8 42.7 20 10 26 22
B-03 Ninth - Tenth - Eleventh 42 Bear Creek Central 730 88 530 470 60 0.7 3,644 1.6 36.8 23 18 27 19
B-04 Grand Avenue 6 x6' Conc Box  |Bear Creek Central 740 217 600 470 130 0.7 6,819 1.9 47.9 13 5 23 25
B-05 Lemon Street 42 Bear Creek Central 500 58 500 480 20 0.7 1,550 1.3 26 29 31 30 9
B-06 Arch Street 42 Bear Creek Central 570 80 560 485 75 0.7 3,204 2.3 30.7 24 19 17 12
B-07 Huckleberry Park Tributary - Bear Creek West 730 582 650 490 160 0.3 8,556 1.9 108.1 4 3 24 33
B-08 Oakwood - Bear Creek Southwest 620 232 580 500 80 0.7 3,902 2.1 354 11 17 21 16
B-09 St. Clair Creek - Bear Creek West 770 1,781 740 495 245 0.2 19,835 1.2 212.6 1 1 3 35
B-10 Ely Street - Bear Creek Southeast 722 118 600 470 130 0.5 2927 4.4 355 19 20 7 17
B-11 Shannon Street - Bear Creek South 728 93 650 470 180 0.5 1,952 9.2 228 21 ZB 1 7
B-12 Marion Street 24 Bear Creek Southwest 635 148 633 540 98 0.5 2,382 4.1 329 18 22 8 14
B-13 Bowling Avenue - Bear Creek South 548 ir 545 530 15 0.5 1,695 0.9 463 25 29 33 24
M-01  |Adams Street 30 Mississippi River |East 480 156 475 460 15 0.7 5,456 0.3 81.8 17 7 35 32
M-02 Fulton Avenue - Watershed M-1 Southeast 740 287 650 480 170 0.7 5,452 3.1 36.4 6 8 15 18
M-03 Valley Street 2 - 6'x6' Conc Box |Watershed M-1 Southeast 740 219 645 480 165 0.7 5,065 3.3 34.5 12 11 14 15
M-04 Center Street 24 Mississippi River |Downtown 540 39 500 460 40 0.9 2,033 2.0 13 a3 27 22 2
M-05 Hill Street 30 Mississippi River |Downtown 540 19 520 460 60 0.9 1,606 3.7 9.3 35 30 9 1
M-06 Mark Twain Avenue 27 Mississippt River |Downtown 600 251 550 460 a0 0.7 6,855 1.3 54.4 9 f4 29 28
M-07 Riverview Park Tributary 48 Mississippi River |Northeast 730 238 615 460 165 0.3 4,366 3.6 62.4 10 16 1 31
M-08 Hannibal North Tributary - Mississippi River |North 730 166 580 460 120 0.3 2,260 53 39.2 15 25 2 21
M-09 Hannibal-LaGrange College - Mississippi River |North 720 618 620 460 160 0.5 4,892 3.3 50.9 3 12 13 27
MB-01  |Willow Street 24 Minnow Branch Central 570 66 600 490 110 0.7 2,180 5.0 19.6 26 26 6
MB-02 |Hayden Street 24 Minnow Branch  [Central 570 27 555 490 65 0.7 1,358 4.8 15.7 34 34 3
MB-03  [Magnolia Ave - Carroll Strest 5'%7' Conc Box |Minnow Branch Wast Central 670 158 620 540 80 0.7 4,388 1.8 39 16 15 - 25 20
MB-04 (Grace Street 42 Watershed MB-3 |North Cenfral 645 61 610 540 70 07 1,422 49 16 27 33 5 4
MB-05 (State Route MM - Minnow Branch West 720 530 690 575 115 0.5 5,185 2.2 59.6 5 I9 18 30
MB-06  (Bird Street 15 Minnow Branch  [West Central 620 46 590 540 50 0.7 1,485 34 18.5 31 32 12 5
MB-07  [Scott Street 18 Minnow Branch Waest Central 700 49 600 550 50 0.7 2,289 2.2 26.5 30 24 19 10
MB-08  [Earl Street 24 Minnow Branch  [West Central 725 45 620 550 70 0.7 2,375 29 24.5 32 23 16 8
MB-09  |Central Avenue - Mark Twain Expwy 60 Minnow Branch Northwest 720 210 700 570 130 07 6,330 21 451 14 ‘8 20 23
MB-10  |Highway 61 Northwest - Minnow Branch Northwest 720 263 600 © 570 30 0.7 4,730 0.6 57.6 8 14 34 29
MB-11 Upper Minnow Branch - Minnow Branch Northwest 770 1,278 680 570 110 0.5 12,360 0.9 124.8 2 32 34
MC-01 Johnson Street - Mills Creek South 625 93 560 493 62 0.3 1,187 5.2 28.6 22 35 3 11
MC-02 Robinson Avenue - Mills Cresk South 728 277 660 485 175 0.5 4,845 3.6 49 7 13 10 26

IAHANNIBALY3820\REPCRT\Draft Master PlantTable1.xls
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Table 1 here
Summary of watershed characteristics
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Finally, another fifteen watersheds in Hannibal have Table 4
slopes exceeding 3.0 percent and can be considered Watersheds with Steep Slopes in Hannibal
steep watersheds (Table 4). These watersheds Slopes > 3.0%
accelerate the runoff more than shallower watersheds, Number | Name
so that water travels with high velocities and reaches B-10 Ely Street
the lower parts of the watershed more quickly. In B-11 Shannon Street
general there will be less ponding in these watersheds, B-12 Marion Street
because there are fewer level places for water to M-2 Fulton Avenue
M-3 Valley Street

accumulate. M-S Hill Street

. _ M-7 Riverview Park
However, steepness in a watershed can cause the M-8 Hannibal North
warter to reach the channel quickly after the start of M-9 Hannibal-LaGrange College
rainfall and can cause the water levels in the gullies, MB-1 Willow Street
channels and streams to rise quickly. The fast rise in MB-2 Hayden Street
stream discharge and the rapid rise in water surface MB-4 _Grace Street
elevation comes with little warning, giving rise to MB-6 Bird Street
what is known as “flash flooding™. MC-L Johr{son Street

MC-2 Robinson Avenue

Another characteristic of steep watersheds is the

increased potential for erosion. Since the water is moving faster and carries more energy, it is capable
of eroding soils in its path, not only across yards and streets, but also along creek bottoms and creek
banks. With this increased energy, the storm water can carry leaves, limbs, trash, toys and other
objects in its path downhill. Such objects can block parts of channels downstream and cause water to
backup as well as slow down.

Fast velocities in stormwater can erode and suspend soil, sand and even gravel, keeping them in
suspension while the velocity remains high. If the watershed slope should flatten out, as is typical at
the bottom of watersheds in Hannibal, the velocity of the water slows down, dropping out the gravel
and sand and even some of the soil. This 1s known as sedimentation, which over time can fill stream
channels and storm sewers, thereby reducing their capacity to carry water.

262 Time-of-Concentration

Another measure of watershed conditions is the “time-of-concentration”, which is the time of travel]
for minoff from the farthest, upper-most point in the watershed down to the watershed outlet. Small
watersheds have shorter times of concentration, as do steeper watersheds. Another influence on time-
of-concentration is the land surface characteristics. Urbanized watersheds with many streets, parking
lots and other hard, smooth, impervious surfaces exhibit shorter times-of-concentration, compared
with similar watersheds containing fields and forests. Watersheds having short times-of-concentration
exhibit rapid rises in stream and creek levels following heavy periods of rainfall.

An estimate of the time-of-concentration for each watershed was presented in Table 1. In Hannibal,
the times-of-concentration range from 9 minutes to over 3 ¥2 hours. Another summary of watershed
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Times-of-concentration is presented in Table 5. There are 11 watersheds in Hannibal that have short
times-of-concentration less than 30 minutes. Another 19 watersheds have times-of-concentration less
than 1 hour. Five watersheds have times-of-concentration over 1 hour, up to the maximum 3 ¥ hours
(213 minutes) calculated for the St. Clair Creek (B-9) in the northwest part of the city.

Table 5
Watershed Times-of-Concentration (T'C) in Hannibal
Short TC Medium TC Long TC
TC < 30 minutes 30 min < TC <1 hour TC > 1 hour

B-5  Lemon Street B-1 Church-Lyon—Warren Barrett | B-7 Huckleberry Park
B-11 Shannon Street B-2 Seventh Street B-9 St. Clair Creek
M-4  Center Street B-3 Ninth — Tenth — Eleventh M-1  Adams Street
M-5  Hill Street B4 Grand Avenue M-7 Riverview Park
MB-1 Willow Street B-6 Arch Street MB-11 Upper Minnow Branch
MB-2 Hayden Street B-8 Qakwood
MB-4 Grace Street B-10  Ely Street
MB-6 Bird Street B-12  Marion Street
MB-7 Scott Street B-13  Bowling Avenue
MB-8 Earl Street M-2 Fulton Avenue

MC-1 Johnson Street M-3 Valley Street

M-6 Mark Twain Avenue

M-8 Hannibal North

M-9 Hannibal-LaGrange College

MB-3 Magnolia Ave — Carroll Street

MB-5 State Route MM

MB-9  Central Ave — Mark Twain Exp

‘MB-10 Highway 61 Northwest

MC-2 Robinson Avenue

2.7 100-Year Floodpiain/Floodway in Hannibal

The Federal Emergency Management Agency (FEMA) has the responsibility for the designation of
100-Year floodplains/floodways nationwide. A hydraulic analysis within each watershed is performed
to predict the 100-year flood elevation and designate areas expected to undergo inundation by floods at
least once every 100 years. The floodplains or floodways that have been designated around Hannibal
are shown in Figure 7. The low-lying areas along Bear Creek through southern Hannibal are within
the 100-year floodplain. Parts of the valleys along Minnow Branch, Mills Creek and St. Clair Creek
all experience enough flooding to have narrow areas designated as below the 100-year flood elevation.
The 100-year floodway extends upstream to the Lake Apollo subdivision in the Upper Minnow
Branch watershed (MB-11).
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2.8 Flood Controls on the Mississippi River

In the late 1980s, the City of Hannibal was able to receive federal aid to construct a floodwall
protecting the historic downtown area. This floodwall system was constructed in the early 1990s to
prevent flooding for up to a 500-year flood. The flood wall runs parallel to First Street and turns
westward to follow Warren Barrett Street. Three flood gates were built to allow the existing streets to
have access to the Mississippi River. These flood gates are located at Main Street, Broadway and
Center Street.

During times when the floodwall and gates are closed, the additional runoff is collected behind the
wall and piped into a holding pond located in the southeast corner of the downtown area. From this
holding area the water is pumped over the wall and into the Mississippi River. A system of valves was
constructed in order to prevent any backwater from seeping underneath the wall.

Floods on the Mississippi River back up water into the Bear Creek valley as much as 4 miles upstream
from the river. These floods have severely impacted homes and businesses built in the valley,
prompting residents to move to higher ground, or look for ways to protect their properties. The U.S.
Army Corps of Engineers has examined options for installing floodwalls or levees to hold back the
waters in the Bear Creek valley but has found the cost always exceeds the benefits of flood protection.
For this reason, floodwall or levee improvements in the Bear Creek valley have not qualified for
federal financial assistance and the City of Hannibal does not have the necessary funds to construct
such a project.

2.9 Flood Controls on Bear Creek

2.9.1 History of Flooding

Bear Creek has a total drainage area of 51 square miles, all of which drains through the valley that
crosses the southern part of Hannibal. Since the 1800s, Hannibal has been plagued by flash flooding
along Bear Creek. During rainstorms, water rushes down steep slopes and into streams leading to
Bear Creek. This results in rapid rises in water levels in the lower part of the watershed, which
coincides with the creek valley inside of the City limits. Historically, these floods have caused
extensive darnage to residential, commercial and industrial property. Flooding on Bear Creek can be
made worse by flooding from the Mississippi River, which can back water up several miles into Bear
Creek within the City.

29.2 Bear Creek Dam Project

In response to the flooding problem, the Federal Government, in cooperation with the City, developed
a plan in the early 1960s for the construction of a reservoir west of the city to intercept some of the
flood waters. A dam was constructed 5.3 miles upstream of the confluence with the Mississippi River
and placed into operation in 1961. This dam controls runoff from 28 square miles (55 percent of the
entire watershed}. The dam is 65 feet high, 1,250 feet long and has capacity to store the entire runoff
from a storm expected to occur once every 100 years across the 28 square miles. During normal
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weather, Bear Creek flows through the outlet works in the dam, without creating any pool. During wet
weather, gates in the dam can be closed, halting all flows from the 28 square miles. The capacity of
the reservoir behind the dam is 560 million cubic feet of water (12,860 acre-feet) based on the U.S.
Army Corps of Engineers design for the “Standard Project Flood”. This is enough volume to contain
5.83 inches of runoff across the entire 28 square mile watershed.

An agreement between the U.S. Army Corps of Engineers and the City of Hannibal provides for the
City’s Board of Public Works to operate the dam gates, closing them before storms and opening them
after the threat of flooding has subsided. '

2.9.3 - Bear Creek Watersheds Downstream of Bear Creek Dam

A total of 23 square miles in the Bear Creek Watershed drains into the Creek below the flood control
dam (see Figure 8). One major watershed is Minnow Branch, which collects drainage from
approximately 4.8 square miles in the western part of Hannibal (see Section 2.4 above) and feeds into
Bear Creek near the south end of Willow Street. Another major watershed is Mills Creek, covering
3.3 square miles south of Hannibal which enters Bear Creek just downstream of the Minnow Branch

- outfall. Minnow Branch and Mills Creek make up almost half of the uncontrolled part of the Bear
Creek watershed below the Dam.

294 Effectiveness of the Bear Creek Dam

The Bear Creek Dam reduces stormwater ﬂows in the lower sections of Bear Creek if the rainfall
occurs in the 28 square miles upstream of the dam. The dam is unable to control runoff from the .
lower 23 square miles in the watershed.

Spring and summertime thunderstorms, which have the greatest potential to dump heavy rains on the
Bear Creek Watershed, are usually 10 to 30 square miles in size, which is smaller than the 51 square
miles covered by the entire watershed. Other factors, such as the speed of the storm, can affect how

much rain individual areas receive.

The U.S. Army Corps of Engineers has studied runoff and creek flows of several large storms since
the dam was built and has documented the dam’s effectiveness in a series of reports, some of which
are on file at the City’s Board of Public Works. The dam has the potential to reduce peak flows in the
lower part of Bear Creek by 5,000 cubic feet per second (cfs), generally from 15,000 cfs before the
dam was built to 10,000 cfs afterwards. This reduction in flows corresponds to a reduction in creek
levels of 3 to 5 feet.

Since the dam was built, it appears to be a great asset in reducing storm water in the lowest 5 miles of
Bear Creek. However, the dam is unable to control all of the water in this section, because there is 23
square miles that drain into the Creek downstream of the Dam.
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3.4 Question 2 — Stormwater Problems in Your Neighborhood?
Question 2 — Is your neighborhood impacted by drainage problems?

A total of 550 residents (57.8 percent) answered “No”, while 322 (33.8 percent) said “Yes” and 80
(8.4 percent) left this question blank.

3.5 Question 3 — Stormwater Problems in other parts of town? |
Question 3 — Are you aware of drainage problems that impact other areas of Hannibal?

A total of 525 residents (55.1 percent) answered “No”, while 284 (29.8 percent) said “Yes” and 143
(15.0 percent) left this question blank.

3.6 Question 4 — Stormwater Problems Past 5 Years

Question 4 — Check stormwater drainage problems that you have experienced in the past five years

The responses to this question (see Table 10) revealed that “local street flooding” was the most
frequent problem, being experienced by 240 respondents (25 percent of the entire survey). Flooding
on their property (212 surveys or 22 percent) ranked second, while basement flooding not due to
sanitary sewers {153 or 16 percent) ranked third.

Table 10
Types of Stormwater Problems Experienced by Residents

: Entire % all
Type of Stormwater Problem ' Survey Responses Rank

A. Flooding or temporary ponding on your property 212 22% 2
B. Local street flooding 240 25 1
C. Basement flooding (other than sanitary sewer) 153 16 3
D. Basement flooding (due to sanitary sewer backup) 59 6 8
E. Water pollution of ditches, ponds, lakes, streams, or the River - 61 6 7
F. Property damage from erosion or sedimentation 120 13 4
G. Danger to my life and/or others in my family 12 1 11
H. Damage to my home, business or other buildings 70 7 6
I. Damage to contents of the structure 51 5 9
J. Disruption of vehicle or pedestrian mobility due to flooding/erosion g1 9 5
K. Other (please describe) : 15 2 10
Total Number of Surveys 952 100%

There were 278 respondents who answered “Yes” in Question 1 to being impacted by stormwater.
The types of stormwater problems experienced by these people are shown in Table 11. The results
revealed that flooding on their property (169 people or 18 percent) ranked 1, local street flooding (129
people or 14 percent) ranked 2 and property damage from erosion or sedimentation (108 people or 11
percent) ranked 3.
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Table 11

Stormwater Problems Experienced by Residents Impacted by Stormwater — Question 1

Type of Stormwater Problem

Entire %0 all
Survey Responses Rank

A. Flooding or temporary ponding on your property 169 18% 1
B. Local street flooding 129 14 2
C. Basement flooding (other than sanitary sewer) 92 10 4
D. Basement flooding (due to sanitary sewer backup) 34 4 9
E. Water pollution of ditches, ponds, lakes, streams, or the River 40 4 3
F. Property damage from erosion or sedimentation 108 11 3
G. Danger to my life and/or others in my family 9 1 11
H. Damage to my home, business or other buildings 56 6 5
I. Damage to contents of the structure 43 5 7
1. Disruption of vehicle or pedestrian mobility due to flooding/erosion 51 5 6
K. Other (please describe) 10 1 10
Total Number of Surveys 278

There were 632 respondents who answered “No” in Question 1 as not being impacted by stormwater.
However, these people experienced stormwater problems, presumably elsewhere around Hannibal.
The types of stormwater problems experienced by these people are shown in Table 12. The results
revealed that local street flooding (105 people or 11 percent) ranked 1, due to people seeing the
problem while they were driving around the community. Basement flooding due to other than sanitary
sewer backup (56 people or 6 percent) ranked 2 and flooding on their property (36 people or 4-percent)
ranked 3. It is clear that some of the people who said “No” to question 1 were indeed affected by

stormwater problems at their homes or businesses.

Table 12

Stormwater Problems Experienced by Residents NOT Impacted by Stormwater — Question 1

Entire % all

Type of Stormmwater Problem Survey Responses Rank
A. Flooding or temporary ponding on your property 36 4 3
B. Local street flooding 105 1 1
C. Basement flooding (other than sanitary sewer) 56 6 2
D. Basement flooding (due to sanitary sewer backup) 23 2 5
E. Water pollution of ditches, ponds, lakes, streams, or the River 17 2 6
F. Property damage from erosion or sedimentation 10 1 8
G. Danger to my life and/or others in my family 3 0 11
H. Damage to my home, business or other buildings 13 1 7
I. Damage to contents of the structure 7. 1 9
I. Disruption of vehicle or pedestrian mobility due to flooding/erosion 27 3 4
K. Other (please describe) 5 1 10
Total Number of Surveys 632
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3.7 Question 5 — Efforts to fix drainage problems?

Question 5 — Have you done anything to fix drainage problems on your property?

A total of 191 people said “Yes” to this question. This amounts to 20 percent of the survey
respondents. Many of these were people who installed sump pumps in basements or fixed downspouts
on their home. Some people had done landscaping in attempts to improve stormwater flow across
their properties. '

3.8 Question 6 — Preferences for Community Management of Stormwater

Question 6 — What should the priorities be for the City's stormwater program? From the list below,
indicate what Hannibal should make its top 3 priorities by marking 1, 2 and 3.

A total of 12 choices were provided (Table 13) and respondents were asked to rate their first, second
and third choices. The first choice for the #1 priority among residents was “Minimize street flooding”
cited on 126 surveys. “Maintain/repair existing stormwater systems” received 107 first priority votes
and “protect water quality by reducing stormwater pollution™ received 102 first priority votes.

Looking at all votes for first, second and third priorities showed that “Maintain/repair existing
stormwater systems” received the overall highest number of residents. “Minimize street flooding” was
the second highest overall ranking action, cited and “Preserving natural channels” was the third overall
highest ranking action. '

Table 13
Community Preferences for Management of Stormwater Issues

Priority for Future (Rank)
Total Overall
Community Management Strategy First Second Third Votes Rank
A. Minimize ponding on private property 63 19 25 107
B. Protect water quality by reducing 102 (3) 39 24 165
stormwater pollution
C. Increase land use controls regarding 20 _ 19 31 70
stormwater o
D. Minimize street flooding 126 (1) 88 (3) 50 - 264 2
E. Preserve natural drainage channels 76 97 (2) 81 (2) 254 3
F. Regulate development practices more 46 53 29 128
rigorously .
G. Build new stormwater improvements 33 55 52 140
H. Minimize damage to structures . 24 39 38 101
I. Maintain/repair existing stormwater 107 (2) 101 (1) 102 (1) 310 1
' systems
J. Limit environmental damage to natural 13 30 a9 g2
systems
K. Public access to greenways along streams 2 7 16 25
L. Reduce erosion along channels & streams 15 38 59 (3) 112
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3.9 Question 7 — Preferences for Stormwater Financing

Question 7 — Improving Stormwater management will cost money. To help fund stormwater projects
and activities, there are several potential funding options. Please check two that you would most
prefer to see used in Hannibal if an improved stormwater program is adopted.

There were four choices listed and respondents could check as many choices as they wanted. The
choices were A) Stormwater sales tax, B) Increased property tax, C) User fees based on each
property’s demands on stormwater systems/programs and D) Increased fees for new development. A
total of 569 responSes indicated an opinion (60 percent of all surveys received), while 383 residents
(40 percent) expressed no opinion. The preferences for stormwater financing expressed in the survey
are summarized in Table 14.

Table 14
Opinions for Financing of Stormwater Improvements

No. of % all
Mechanism for Stormwater Financing Responses SUIveys
Stormwater sales tax 165 17%
Increased property tax - T2 8
User fees for each property’s demands on stormwater systems 340 36
Increased fees for new development 322 34

People who are impacted by stormwater could hold different opinions on financing from those not
impacted by stormwater. Therefore those who answered Question 1 “Yes” were tabulated to see how
they answered Question 7. These results (Tabie 15) show that (D) Increased fees for new development
was preferred by 113 residents (38 percent of those answering Yes). Choice (C) Stormwater User
Fees for property impacts received 80 votes (27 percent) while (A} Stormwater sales tax received 77
votes (26 percent). The fourth choice, (D) increased property taxes, was preferred by only 8 percent of
the respondents.

Table 15
Opinions for Financing of Stormwater Improvements — People Impacted by Stormwater
%
No. of IMPACTED
Mechanism for Stormwater Financing Responses Surveys
A. Stormwater sales tax 77 26%
B. Increased property tax 24 8
C. User fees for each property’s demands on stormwater systems 80 27
D. Increased fees for new development 113 38
Total “Yes” Surveys (Question 1) 294 100%
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Those who answered “No” to Question 1 exhibited some surprisingly different opinions about ways to
fund stormwater programs. These results (Table 16) show that (C) Stormwater User Fees for property
impacts was preferred by 253 residents (43 percent). Choice (D) Increased fees for new development
received 201 votes (35 percent). The other choices, (A) stormwater sales tax and (D) increased
property taxes received much less support among those not impacted by stormwater.

Table 16
Opinions for Financing of Stormwater Improvements — People NOT Impacted by Stormwater
No. of % all
Mechanism for Stormwater Financing . Responses surveys
A. Stormwater sales tax 83 14%
B. Increased property tax 45 8
- C. User fees for each property’s demands on stormwater systems 253 43
D. Increased fees for new development 201 35
Total “No” Surveys (Question 1) 582 100%

‘Residents had no other information about choices in Question 7 beyond the few words presented on

the survey form. Several of those who did not respond to Question 7 wrote in comments expressing
opposition to more taxes. The respondents who favored “increased fees for new- development” may
not have known what the current fees are.

3.10  Responses by Watershed

As outlined in Section 2, there are 35 watersheds across the City of Hannibal, each with different
characteristics. Of the 952 responses to the survey, 894 gave their address and lived within one of the
35 watersheds. '

The number of surveys returned from each watershed is presented in Table 17 (next page). Some
watersheds are small and have few residents and therefore would likely have fewer responses,
regardless of the severity of the stormwater problems there. Participation in the survey was entirely
voluntary and a motivated resident would be more likely to respond. There were 11 watersheds with
17 or more responses (shown as Bold in the table).

It should be pointed out there were limitations in the accuracy of the mapping, both in terms of
locating each address, as well as locating some addresses relative to watershed divides. Some
interpretation was required to place responses in one watershed or another. So the totals in each
watershed may be off by one or two.

About 29 percent of the surveys responded “Yes” to Question 1 (Have you been affected by flooding,
erosion, sedimentation or water pollution at this location?). The last column in Table 17 shows the
percentage of residents who answered “Yes” within each watershed.
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Table 17

Number of Responses by Watershed

Number of
. Survey Answered Percent

Number Watershed Name Responses  YES to (-1 “Yes”
B-1 Church - Lyon - Warren Barrett 10 - 3 30%
B-2 Seventh Street 12 ‘ 3 25%
B-3 Ninth — Tenth — Eleventh 15 3 20%
B-4 (Grand Avenue 53 11 21%
B-5 Lemon Street - . 2 0 0%
B-6 Arch Street 17 5 29%
B-7 Huckleberry Park 44 10 23%
B-8 Qakwood 23 39 42%
B-9 St. Clair Creek 17 6 35%
B-10 Ely Street 28 5 18%
B-11 Shannon Street 0 0 0%
B-12 Marion Street ‘ 17 7 41%
B-13 Bowling Avenue ' 1 1 100%
M-1 Adams Street 7 2 29%
M-2 Fulton Avenue 37 16 43%
M-3 Valley Street 16 4 25%
M-4 Center Street 9 1 11%
M-5 Hill Street 4 0 0%
M-6 Mark Twain Avenue 33 11 33%
M-7 = Riverview Park 0 0 0%
M-8 Hannibal North , 7 0 0%
M-S Hannibal-LaGrange College 40 5 13%
MB-1 Willow Street 28 3 11%
MB-2 Hayden Street 0 0 0%
MB-3 Magnolia Ave — Carmroll Street 43 7 16%
MB-4 Grace Street 16 2 13%
MB-5 State Route MM 84 29 35%
MB-6 Bird Street : 22 7 32%
MB-7 Scott Street 9 2 22%
MB-8 Earl Street 27 7 26%
MB-9 Central Avenue - Mark Twain Expwy 18 6 3%
MB-10 Highway 61 Northwest 27 9 33%
MB-11 Upper Minnow Branch 138 44 2%
MC-1 Johnson Street 7 5 71%
MC-2 Robinson Avenue ' 13 8 62%

' Totals 894 261 29%
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said “Yes” to Question 1. This could be taken as one indicator of areas having stormwater problems.
Close examination of the ‘“Yes” responses to Question 1 reveals some unexpected results.

1) People who live uphill within watersheds seemed just as likely to have stormwater problems
as those living downhill, closer to creeks that might experience flooding. They seem to have
problems with excessive overland flow and ponding near their homes and businesses and with
erosion.

2) Several sections of the survey gave people the opportunity to write about stormwater
problems; and there were a lot of complaints from people who checked “No” to Question 1.
The question was worded “at this location”, meaning the exact home or business location of
the respondent. Perhaps many residents who checked “No” were aware of stormwater
problems in their neighborhood or other parts of town and were motivated to respond to the
survey.

3.11 Selections from Resident’s Written Commentis

Over half of the 952 surveys that were returned had some type of written comment. Blanks were
provided after Questions 2, 3, 5 and 7 which allowed responders to elaborate on any places they had
checked YES or NO, or provided another response. Many of these comments provide insights to
stormwater conditions or resident viewpoints. A cross-section of comments is presented below:

e The overall drainage in Hannibal has become so bad that the City should check into some type
of emergency funding from the State or Federal government.

s There is no storm sewer at the intersection of Third and Broadway. Any time it rains hard I
have to wade to work.

®» We are paying for the sins of the past. Unregulated development and careless land
development is now taking its toll. I feel the City and the developers are both responsible.

o At the intersection of Munger Lane and Coachlight, water rins across the road in winter and
forms a big sheet of ice. This is very dangerous.

o During heavy rain, runoff is washing away the dirt from beneath the curb on the entire length
of Carriage Road. It causes holes to appear next to curb in yards. It comes up in holes in the
street and washes out areas next to driveways in several places.

e The area around Eighth and Broadway is like a river when it rains hard. At the bottom of
Ninth and Broadway, water will stand for days.

* Creek through Lake Apollo runs excessively high after heavy rain, with banks eroding and
- trees falling.
e You have a huge drainage problem between the Golden Corral and Highway 36.
. Water is constantly in front of my building (Market Street in Oakwood area), they say itis a

- spring. It’s a big mess that gets tracked inside my business constantly! I can’t keep the floors
clean. '
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e Too many taxes already for this town. We don’t need any more.

e My basement was flooded by raw sewage two weeks ago. It also greatly affected my
neighbor’s basement.

¢ The ditch behind my house has a sewer pipe exposed. It has washed away about 2 feet of dirt
in four years.

e. In the downtown area, the older system needs major upgrading and that is the responsibility of
all of Hannibal’s citizens.

¢ Since apartment buildings have so much runoff from roofs and driveways with no vegetation
to hold excess water, these owners should be more accountable to channel the water into storm
drainage ditches rather than onto private property. ‘

* There is a potential danger of children being swept away in the creek during heavy rains on
the left side of Fulton Avenue going up the street.

e McMasters southbound of Hwy 36 has standing water during rains which leads to
hydroplaning.

»  When high water floods Fulton Avenue, it backs up through a floor drain in our basernent and
floods. If we are not home, we have to pump it out later. We had 12-inches of water in our
basement in August 2004.

e The drainage through the backyards between Hibiscus and Amaryllis goes straight through our
yard, leaving us with a muddy mess that won’t dry, is a health hazard and no room to put a
playset for our 5-year old boys. We are very disappointed with the drainage that the developer
did not address.

¢ All of Hannibal’s valleys have creeks of various sizes. Most of these receive little or no
maintenance and have been allowed to fill with sediment and/or debris. The problem is great
enough to demand a solution (although I don’t know what it is).

e 'When new properties are developed drainage should also be added! I guess no one cares
about the people below. Ilive in Hannibal and pay my taxes here. I work in Quincy and
wonder why I haven’t moved there!

¢ Fix some of the things that affect the rest of the City and forget about the tourist area for a
while. The rest of the City has deteriorated very badly and there are a lot of people that feel
this way. Please listen.

s Our basement drain and toilet (St Mary’s Ave) are affected only during a heavy rain backing
up and out onto the basement floor. This makes me believe that stormwater is entering the
sanitary sewer system. Fine heavily any property allowing this condition to exist!

e T would like the City to provide some public education about stormwater in several formats
such as face to face information sessions, information on the Web, etc.

»  When road was opened for new Wal Mart all the water from rain and snow “pools” in front of
our driveway. When heavy, we cannot get out of our driveway as water is up to our car doors.
Make Wal Mart pay for the mess made.
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e House at the bottom of Benton drains a pipe onto the road. In winter this freezes and becomes
impassible. This is VERY DANGEREOUS! Why are they allowed to do this??

e At intersection of Lunar and Saturn, there is always water sitting in the roadway and when it
freezes, it is dangerous.

» Streets such as Moberly have no drainage on either side of the road, causing yards to flood
during normal rainfall and especially bad during hard rainfall. Such streets should be provided
with drainage BEFORE labor and money are spent on existing drainage. Second priority
should be unclogging and maintenance on existing drainage.

* People who do not see improvements shouldn’t have to pay for someoné else’s gain.
Drainage is a major problem all over Oakwood and I don’t see the City doing anything about
it. -

* Taxing people who don’t live in problem areas isn’t fair. Taxing people more who need it

" more is also not fair. The City paying for ignoring this problem for 40 years, priceless.

* Water runs down Bird Street during a rain. It is supposed to go down Delany to the storm
drain on Center Street, but it flows onto my property, creating a pond. Boys love to throw
glass bottles in the water and break them.

¢ The creek beside my property on Spruce Street is taking away my yard and the City’s street.
If nothing gets done, it will keep taking land and streets and maybe homes.

e Runoff by Grand and Douglas Community Center freezes instead of running off.

* The low spot at the southeast comer of Heritage and Surrey Hills collects large volumes of
water and forms a stagnant pool. '

e T’ve been told that you have to start (fixing stormwater problems at Clover Creek Road and
other places) out west first and that leaves us Market Street people out again down here.
Money talks and if you would close the dam doors this would not happen.

» New development is where the money is at. Those building expensive new homes and
business developments on the west side of town. Let those with more, pay more. Keep it fair
for those who can’t afford to move or build new just to-escape a drainage problem that should
have been addressed when streets and subdivisions were first built.

® Thanks for the Questionnaire. This is an important issue that concerns us all. I would be glad
to help in anyway I can.

¢ The previous homeowner wasn’t honest about flooding problems; home inspection remedies
were ineffective.

¢ Don’t raise taxes on those already on this system! Maintain and repair what we already have,
Protect, preserve and rehabilitate. Thanks.

¢ The sewer charge on our water bill is supposed to go for fixing our sewer lines long ago.
Nothing has ever been done with them. We did get a new sewer plant that stinks up the town
in hot weather. What happened to all the money that they found in the budget mistake? They
hired another City office employee we didn’t need. If a home owner has sewer problems, they
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pay out of their own pockets. So the City needs to see that this money is taken out of the
General Revenue Fund, not the tax payers! We pay too much now.

¢ They need underground storm sewer systems instead of letting water run over others
properties to get to a drainage ditch.

* During heavy rains, water going down Reservoir Street bypasses the storm drains at the
bottom of the hill and flows onto Mark Twain Avenue.

¢ [If proper maintenance and property use controls had been practiced years ago, we would not
have this problem. Storm sewers and gutters work from wedge to river when I moved to Fifth
~ Street — now flood almost every rain. If I let my property deteriorate like the City has the
drainage systemn —it would fine me and drag me into court. Iam not happy!

¢ Do you have any idea what this will cost? I think a fee that would involve all would be fair.
You see this will not affect me for hopefully the Lord will call me home before this project is
a reality.

» On my property, stormwater drainage breeches the concrete drainage channel and has eroded
soil on its edges. I am willing to help place riprap if it is provided.

e  We are paying for a stinking treatment plant built on a seep. Do you even know where our
storm sewers are? Have they been checked out?

s The 61-36 intersection where the ramp is to take the bridge to Illinois. When we have rain,
there is a lot of standing water (I work in Quincy).

* Maintenance, repair, design and planning are key to successful programming. Nature needs
help ih maintaining natural drainage opportunities, repair to older systems is daily not based
on crisis situations and new developers are not being held accountable. The entire west side of
new Hannibal is proof of poor water management planning.
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4. FIELD INSPECTIONS OF WATERSHED CONDITIONS

4.1 Introduction

Field inspections were conducted around Hannibal to observe the condition of creek channels, storm
sewers and other drainage features. These sui'veys were conducted in April 2005, after the resident
surveys had been received and tabulated. About 30 of the locations were specifically visited to see the
conditions described. Actual contact with property owners was generally not necessary to see or
clarify the conditions described. All watersheds across the City were visited and many notes and
photographs were recorded.

Prior to performing field inspections, meetings were held with key City staff, including the City
Engineer (Jim Burns) and his assistant in the Department of Public Works {Chuck Anderson). Their
knowledge and assistance proved quite valuable, including accompanying team members to the field
to visit several problem areas. The project team visited with key people at the Hannibal Board of
Public Works, including the General Manager (Robert Chriscinske} right before his retirement and
Jack Herring, his replacement. Gene Majors at the Board of Public Works also proved to be a
tremendous resource, by virtue of his extensive field investigations of sanitary sewers and storm
sewers over the past many years around Hannibal. Mr. majors has first-hand knowledge of the inside
of several storm sewers in downtown Hannibal (and other areas as well) and he shared his mapping
notes collected over the years. He also pointed out several problem areas to show teamn members.

Mapping of sanitary sewers around Hannibal was first developed by Crane and Fleming in the 1950°s
and 1960’s. This mapping showed many of the city’s storm sewers that existed at that time and is now
in custody of the City’s Board of Public Works.

4.2  Field Inspections

Field inspectibns were conducted in all of the 35 watersheds around Hannibal, with the objective of
viewing the lower, middle and upper parts of each watershed. Since many sites ‘were to be visited and
much data collected, a hand-held computer was programmed to receive notes during the process. This
unit was selected with a global positioning system (GPS) unit, so that coordinates could be recorded at
each site. These coordinates were recorded in the Missouri State Plane Coordinate System. A
simplified GPS system was used to save costs, so that coordinates are only accurate to within a few
feet. This was deemned sufficient for the initial reconnaissance being done during this project.

An appendix has been prepared containing the notes collected by the computer/GPS system. Color
photos were taken at every site and were linked into the field notes. These notes and photographs are
presented in Appendix D. The appendix is divided into five separate sections: 1} overland flow, 2)
drainage basin channels, 3) culverts, 4) inlets and 5} outfalls. The contents of each section are
summarized in the following paragraphs.
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4.2.1 Watersheds and Key Locations

Inspections of watersheds were conducted to see the lower, middle and upper parts of each watershed.
Photographs were taken in many areas to note the local conditions. Many stormwater issues around
the City were noted during these inspections.

4,22 Channels

Every watershed has at least one channel that conveys stormwater down hill to the nearby creek.
Channels in many parts of the City were visited and notes were made on the condition of channel
banks, channel floors, channel widths and bank heights. Erosion or sedimentation condmons were
also noted during these inspections.

4,23 Culverts

Drainage culverts occur where streets or roads pass over channels and can also be used where
buildings or other structural improvements are placed near or over a channel. Culverts provide a
cross-sectional area that needs to be large enough to convey moderate and large sized rainstorms. The
culvert type, size and condition were recorded at each location. Any problems or deficiencies were
noted. A wide range of culvert types and locations were identified.

424 Inlets

Inlets are constructed to collect stormwater and transfer it into storm sewers or channels in a controlled
fashion in order to minimize erosion. Inlets can be located in street gutters, or they can be associated
with yards or drainage swales. The type, material, size and condition were noted for each inlet. A
wide range of inlets are used around the City. A wide variety of custom inlets were observed around
Hannibal. Since the use of standard types of inlets promotes easy and efficient maintenance, the wide
variety of inlet types makes maintenance more difficult.

425 Qutfalls

Outfalls are pipes or long sections of culverts that empty stormwater runoff into creeks or rivers. Only

limited effort was expended to locate outfalls during this field investigation. Locating outfalls can
require a considerable amount of reconnaissance. The City has previously completed an inventory of
the outfalls along Bear Cresek.

38204 / [Fmal Plan 38204.doc] 39: © BURNS & McDONNELL
- Revised; 9/28/03 Tssued: 9/28/2005 " . Engineers-Architects-Consultants




Stormwater Master Plan

Voluome 1
City of Hannibal, Missouri

5. SUMMARY OF STORMWATER ISSUES AND PROBLEMS

" Revised: 9/28/05 Issued: 9/28/2005

5.1 Stormwater Problems Revealed by Resident’s Survey
Question 4 of the questionnaire .
provided several choices about Table 18
stormwater problems. Ii is useful to Residents Reporting Flooding or Temporary Ponding
look at the pattern of watersheds across on their Property
Hannibal that generated the highest Number Watershed Name Responses
frequency and/or most responses in B-1 Church - Lyon - Warren Barrett 1
each problem category. B-2 Seventh Street 3
‘B-3 Ninth — Tenth — Eleventh 2
511 Flooding or Temporary gg Grand gvenue ' 2
Ponding on Property v kergosntr:;et 7
~ As shown in Table 18, there were 192 B-7 Huckleberry Park 9
surveys that reported some form of g:g Sotalé?’ag:(éree r 3;’
flooding or ponding, which was about B-10 EI.y Street 5
20 percent of all surveys. This is B-11 Shannon Street
considered a high incidence for this B-12 Marion Street 6
type of problem. B-13 Bowling Avenue
M-1 Adarns Street 1
The Upper Minnow Branch watershed M-2 Fulton Avenue 11
(MB-11), which includes the Lake M-3 Valley Street ' 1
Apollo area, had 38 surveys reporting M-4 Center Street
flooding or ponding, which at 28 M-S Hill Street :
gorp g .
percent of the 138 surveys returned, ﬁ:g Eiﬁ:;l;aﬁg S 2
“exceeded the averagé incidence of this M-8 Hannibal North
problem. M-9 Hannibal-LaGrange College 2
MRB-1 Willow Street 3
The Oakwood watershed (B-8) MB-2 Hayden Street :
generated 37 surveys reporting flooding MB-3 Magnolia Ave ~ Carroll Street 9
or ponding. There are almost no storm MB-4 Grace Street '
sewers in the Qakwood area and with MB-5 State Route MM 16
. . MB-6 Bird Street : 4
its low slope, water does not Firam very MB7 Soott Stroet
fast. MB-§____ Farl Street | 4
' o MB-9 Central Ave - Mark Twain Expwy 4
Other watersheds with a significant ME-10 Highway 61 Northwest 5
number of reports of flooding or MB-11 Upper Minnow Branch 38
ponding are shown in bold. MC-1 Johnson Street : 5
MC-2 Robinson Avenue 6
Total 192
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5.1.2 Local Street Flooding

The Oakwood area (B-8) had 33
surveys reporting street flooding,

Table 19
Residents Reporting Local Street Flooding

Revised: 9/28/05 Issued: 9/28/2005

more than any other watershed Number _ Watershed Name Responses
(Table 19). This includes the B-1 Church - Lyon - Warren Barrett 2
segment of Market Street that seems B-2 Seventh Street 4
to be legendary among Hannibal B-3 Ninth — Tenth - Eleventh 6
) ] ) B-4 Grand Avenue 14
residents for its street flooding BS Lemon Street 1
problems. A number of residents B-6 Arch Street 3
commented on the problems in B-7 Huckleberry Park 7
winter, when standing water on the B-8 Oakwood 33
streets freezes, making driving B-9 Airport 3
treacherous. B-10 Ely Street 9
B-11 Shannon Strest
The Upper Minnow Branch (MB-11) ~ —B-12 Marion Street 3
with the Lake Apollo Subdivision B-13 _ Bowling Avenue L
. - M-1 Adams Street 2
was second, with 25 responses for M2 Fulton Avenue 16
street flooding. The State Route MM M-3 Valley Street 3
watershed (MB-5), lying just west of M-4 Center Street 3
McMasters (Highway 61), had 21 M-5 Hill Street
surveys with street flooding. Other M-6 Mark Twain Avenue 9
‘significant areas with street flooding M7 Riverview Park
included Fulton Avenue (M-2) and M-8 Hannibal North L
M-9 Hannibal-LaGrange College 4
Grand Avenue (B4). MB-1____ Willow Street 4
MB-2 Hayden Street
Many, many residents mentioned MB-3 Magnolia Ave — Carroll Street 8
various street intersections that flood “MB-4 Grace Street 2
after rains in their survey responses. MB-5 State Route MM 21
This can be attributed to excessive MB-6 Bird Street 5
overland flow, inadequate storm xgg ]SECOIttSStrt::eft 3
- ar e
;::;iszslfn‘gs;:’rft:f: :1; Waleraway  MB9 " Central Avenue - Mark Twainl EXpwy 3
) . MB-10  Highway 61 Northwest 8
inadequately sized culverts beneath MB-11 Upper Minnow Branch 25
roadways. It could also be caused by MC-1 Tohnson Street 2
storm sewer systems that are partially MC-2 Robinson Avenue 5
clogged with debris or are suffering Total , 219
structural failure and partial collapse.
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5.1.3 Basement Flooding (Other than Sanitary Sewer)

Basement flooding (other than sanitary

Revised: 9/28/05 Issued: 9/28/2005

Table 20
. sewer) means stormwater flooding due Residents Reporting Basement Flooding
to water coming in window wells, (other than Sanitary Sewer)
basement doorways, or cracks in walls.
. Number Watershed Name Responses

When flowing water passes close B-1 Church - Lyon - Warren Barrelt 1
enough to building foundations, or B2 Seventh Street 1
pools against building walls and stands B-3 Ninth — Tenth — Eleventh 1
for several hours, conditions are right B-4 Grand Avenue 6
for water entry. B-5 Lemon Street

B-6 Arch Street 4
There were a total of 144 surveys that B-7 Huckleberry Park Tributary 3
reported basement flooding in this B-8 O_akw °°d_ 20
category (Table 20). A total of 20 B-9 Aurport Tributary 2

B-10 Ely Street 1
responses came from the Oakwood B11 Shannon Street
(B-8) neighborhood alone. This area B-12 Marion Street )
has flat slopes and very little in the way B-13 Bowling Avenue
of storm sewers, so all stormwater M-1 Adams Street
drainage is over the land surface. M-2 Fulton Avenue 9

M-3 Valley Street 4 -
Two watersheds in the western part of M-4 Center Street 2
Hannibal, State Route MM (MB-5) and M3 Hill Street
Upper Minnow Branch (MB-11) have i{a:,? szrvz;:a;’;ﬁ;?l‘)ﬁ proe 9
several newer subdivisions with M-8 Hannibal North Tributary
apparently inadequate stormwater M-9 Hannibal-LaGrange College 6
drainage systerns. They each reported MB-1 Willow Street 6
11 responses of basement flooding. MB-2 Hayden Street

MB-3 Magnolia Ave — Carroll Street 8
Several other watersheds, including MB-4 Grace Street 2
Fulton Avenue (M-2), Mark Twain MB-5 State Route MM 11
Avenue (M-6), Bird Street (MB-6), Earl I\“g';‘ gif‘tit g:ee: g
Street (MB-8) and Highway 61 B3 E‘:;l suii n 5
Northwest (MB-10) all drew 9 MB-9 Central Avenue - Mark Twain Expwy 2
responses in this category. MB-10 _ Highway 61 Northwest 6

' MB-11 Upper Minnow Branch 11

Given this high incidence of basement MC-1 Tohnson Street 1
flooding, it is likely there are other MC-2 Robinson Avenue 5
residents with the same problem who ' 144
did not respond to the survey.
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514 Basement Fldoding (Due to Sanitary Sewer Backup)

Basement flooding due to sanitary
sewer backup occurs when stormwater
infiltrates into sanitary sewers and
completely fills them up, causing

Table 21

Residents Reporting Basement Flooding
(due to Sanitary Sewer Backup)

Revised: 9/28/05 Issued: 9/28/2005

hydraulic overloads (termed g:llmber g]?lti??iizlafn&men Barrett Respoilses
“surcharging”). Water may come up B2 Seventh Street
floor drains, toilets, or sink drains and B-3 Ninth — Tenth — Eleventh 1
spill out across the floor. B4 Grand Avenue 1
B-5 ELemon Street
Another cause of sewer backups could B-6 Arch Street
be cross connections between storm B-7 Huckleberry Park Tributary 1
drains and sanitary sewers, which allow B-8 Oakwood 4
stormwater to enter sanitary sewers. B-9 Airport Tributary
g o B-10 Ely Street 1
These connections have been prohibited B-11 Shannon Street
for many decades, but many years ago B-12 Marion Street 5
were built usually without much B-13 -Bowling Avenue
documentation. Today it can be M-1 Adams Street
difficult to find these cross connections. M-2 Fulton Avenue 1
. M-3 Valley Street 1
Sanitary sewer backups expose M-4 Center Street
residents to raw sewage and bacteria. M-5 Hill Street
Cleanup and disinfection afterward is I\l\g:’? %::fv;[‘é:all:ri‘;r?&ft 3
important to eliminate odors, mold and M8 Harmibal Norh Triba t:g
potential health problems. Properties M-9 Hannibal-LaGrange College 3
that suffer repeated sanitary sewer MB-1 Willow Street 2
backups experience reduced value. MB-2 Hayden Street
MB-3 Magnolia Ave — Carroll Street 3
There were a total of 56 responses from MB-4 Grace Street 1
21 of the watersheds across Hannibal MB-5 State Route MM 8
(Table 21). Watersheds with several gﬁ lsscilc-;tit g:rf::tt g
responses included State Route MM MBS Farl Stroet 3
(MB-5), Bird Street (MB-6), Earl Street MB-9 Central Avenue - Mark Twain Expwy 1
(MB-§) and Highway 61 Northwest MB-10 Highway 61 Northwest 5
(MB-10). MB-11  Upper Minnow Branch 4
, . MC-1 Johnson Street
The Bird Street and Earl Street MC-2 Robinson Avenue
watersheds are both relatively small, 56
with few residents, so the large number
. of responses on this list suggests a
special problem there.
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51.5 Water Pollution of Ditches, Ponds, Lakes, or the River.

Water pollution can mean various Table 22

things to various people. Residents Residents Reporting Water Pollution

who see trash, debris, colored water,

P floating fil the water Number Watershed Name Responses

oain or floa . ng 1ims on the wate B-1 Church - Lyon - Warren Barrett

surface may interpret the water as B2 Seventh Strect 1

polluted. Water pollution to a chemist B3 Ninth — Tenth — Eleventh

usually means the presence of B-4 Grand Avenue 3

chemicals not normally found in the B-5 Lemon Street . 1

natural environment. Water pollution B-6 Arch Street : 2

can depend upon the surrounding land B-7 Huckleberry Park Tributary 5
. B-8 Qakwood 10

uses, since runoff from watersheds B.O : ;

! L - Airport Tributary 1
carries with it residues from human B-10 Ely Street 5
activity. B-11 Shannon Street

' B-12 Marion Street 2
There were 56 surveys that flagged B-13 Bowling Avenue
water pollution as a stormwater M-1 Adams Street 1
problem. Two watersheds, Oakwood M-2 Fulton Avenue 4
(B-8) and Upper Mimow Branch (MB- ~ _M-3 Valley Street 1
11) accounted for 22 of these surveys. M-4 Cc.enter Street
. M-5 Hill Street
Other watersheds with more responses M6 NMatk Twain Avene
are shown in bold face in Table 22. M-7 Riverview Park Trlbutary
_ _ M-8 Hannibal North Tributary
Actual sampling and analysis of M-9 Hannibal-LaGrange College
stormwater runoff would be needed to MB-1 Willow Street
determine what types of pollutants are MB-2 Hayden Street
present. MB-3 Magnolia Ave — Carroll Street 1
MB-4 Grace Street
MB-5 State Route MM 1

MB-6 Bird Street

MB-7 Scott Street

MB-8 Earl Street 1
MB-9 Central Avenue - Mark Twain Expwy 1
MB-10 Highway 61 Northwest

MB-11 Upper Minnow Branch 12
MC-1 Johnson Street 2
MC-2 Robinson Avenue 2

Total - 56
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51.6  Property Damage from Erosion or Sedimentation

Erosion is caused by swiftly moving
water. Generally, water moving faster
than about 3 feet per second is able to
erode soil from lawns, gullies, channels

Table 23

Residents Reporting Property Damage from
Erosion or Sedimentation

Revised: 9/28/05 Issued: 9/28/2005

and stream banks. Watersheds typically Number Watershed Name Responses
have steeper slopes in the upper part of g:é g:\]flef;?h—sljt‘:;[tl - Warren Barrett 5
the drainage area, which is where B3 Ninth — Tenth — Eloventh 1
erosion usually occurs during the B-4 Grand Avenue 3
overland flow phase. B-5 Lemon Street
B-6 Arch Street 2
The more water that is present in a B-7 Huckleberry Park Tributary 4
channel, the faster it moves. Heavy B-8 Qakwood 11
rainstorms add more water into the B-9 Airport Tributary 2
channel and thus can cause more B-10 Ely Street 2
erosion. In the downstream parts of g:} é iﬁﬁgﬁ%i::ft
watersheds, water accurmulates in B13 Bowling Avenue
channels, picks up speed and causes M-1 Adams Street 1
further erosion. M-2 Fulton Avenue 11
M-3 Valley Street 3
Therefore, erosion can be a problem in M-4 Center Street 2
the upper parts of watersheds where M-5 Hill Street
water moves across the land surface and M-6 Mark Twain Avenue 6
can also be a problem in the channels of ﬁ'g EL";E:;:JWNE;:E iﬁgﬁ:ﬂy
the lower parts of watersheds. M9 Hannibal LaGrange anfljt;ge 3
The soil, sand and gravel thatis eroded  —S11p ?1;;13:1 Aot 2
by moving water is carries until the MB-3___ Magnolia Ave — Carroll Street 2
water slows down, which occurs in MB-4 Grace Street 2
pools and puddles. This is where MB-5 _State Route MM 10
sedimentation occurs. Sedimentation MB-6 Bird Street 2
destroys aquatic habitat, smothering the ﬁg '; Ecoltts‘?rueft 5
. - arl Stree
 small organisms and plants on the MB-9 Central Avenue - Mark Twain Expwy 3
stream bottom. MB-10 __ Highway 61 Northwest 2
Upper Minnow Branch (MB-11), xjg:lll }i%izzl??t?:;w Branch 2?
Oakwood (B-8), Fulton Avenue (M-2) MC-2 Robinson Avenue 3
and Stet Route MM (MB-5) were the Total 112
biggest problem areas for erosion and
.sedimentation (Table 23).
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51.7 Danger to Life and/or Others in my Family

Revised: 9/28/05 Issued: 9/28/2005

Flooding in yards or on streets can Table 24
create threats to personal safety. Residents Reporting Danger to Life and Limb
People walking through flowing Number Watershed Name Responses
water that is very deep can be swept B-1 Church - Lyon - Warren Barrett
off their feet. Cars driving through B-2 Seventh Street
ponded water can become stalled and B-3 Ninth — Tenth — Eleventh 1
if the water is flowing cars can also B4 Grand Avenue
be swept off the road. B-5 Lemon Swreet
B-6 Arch Street
This question normally does not g:; Ic-)I:kc:l:::rry Park Tributary 1
receive very many responses during a B9 Airport Tributary 1
community stormwater survey. A B-10 Ely Street
total of 11 responses out of 894 B-11 Shannon Street
surveys in the 35 watersheds may not B-12 Marion Street 1
seem like very many people are B-13 Bowling Avenue
concerned with safety around M:1 Adams Street
. . M-2 Fulton Avenue 2
stormmwater, but n fact it is. M3 Valley Street
' . M4 - Center Street
Several people mentioned an M5 Tl Street
awareness of street flooding at Third M6 Mark Twain Avenue
and Broadway downtown. One M-7 Riverview Park Tributary
person who parks and works in the M-8 Hannibal North Tributary
area expressed concern at needing to M-9 Hannibal-LaGrange College
walk through the flooded intersection MB-1 Willow Street
. . . MB-2 Hayden Street
and .havmg to disrupt a norma.l daily MB3 Magaolia Ave — Carroll Street
routine because of the safety issues. MBa Grace Street
] S MB-5 State Route MM
Children playing in neighborhood MB6 Bird Street
settings can be unaware of the MB-7 Scott Street
dangers of rapidly flowing water, MB-§ Earl Street ‘
even when it doesn’t look very deep. MB-9 Central Avenue - Mark Twain Expwy
Having to walk through high water g'ig gighw?éjﬂ Nor];hwecs::l ;
. : - pper Minnow Bran
?}:]r: :ti;;:n storm can be MC-1 Johnson Street
) MC-2 Robinson Avenue 1
. Table 24 summaries the origin or Total 11
surveys where residents were
concemed with safety around stormwater.
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5.1.8

Damage to buildings means water

Damage to my Home, Business or other Buildings

Table 25
penetration into walls or other parts of Residents Reporting Damage to Home or Business
the structure. Residents could confuse Number  Watershed Name Respomses
this t_o mean coT]tents of bu11d1n'gs, but B-1 Church - Lyon - Warren Bamett >
that is covered in another question (see B2 Seventh Street 3
next page). B-3 Ninth — Tenth — Eleventh 1
B4 Grand Avenue ' 2
This category is similar to basement B-5 Lemon Street
flooding, where water passing near to B-6 Arch Street 1
structures, or ponding up against B-7 Huckleberry Park Tributary 3
structures, can cause seepage and entry, g'g giakw:to";‘ 'b. ” ;
: o ' - rport Tributary
which then leads to damage. B-10 Ely Street ;
There were 61 residents who identified B-11 Shannon Street
damage to buildings associated with B-12 Manc_nn Street L
B-13 Bowling Avenue
their home or business due'to M-1 Adams Street
stormwater (see Table 25). Watersheds M-2 Fulton Avenue 7
with the greatest number of complaints M-3 Valley Street 1
included the Oakwood area (B-8), M4 Center Street
Fulton Avenue (M-2), Mark Twain M-5 Hill Street .
Avenue (M-6) and Stet Route MM M-6 Mark '_I‘wam Avepue 6
. M-7 Riverview Park Tributary
(MB-5). This was one of the few M-8 Hannibal North Tributary
categories that the Upper Minnow M-0 Hannibal-LaGrange College 2
Branch (MB-11) was not in the highest MB-1 Willow Street
rated problem areas. MB-2 Hayden Street
MB-3 Magnolia Ave — Carroll Street 1
MB-4 Grace Street 1
MB-5 State Route MM 6
MB-6 Bird Street 1
MB-7 Scott Street 1
MB-8 Earl Street 4
MB-9 Central Avenue - Mark Twain Expwy
MB-10 Highway 61 Northwest 1
MB-11 Upper Minnow Branch 3
MC-1 Johnson Street
MC-2 Robinson Avenue 3
- Total 61
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5.1.9 Damage to Contents of Structure

Damage to contents of structure Table 26
means damage to furniture, clothing, Residents Reporting Damage to Contents of Structure

carpet or other contents inside the

building quher Watershed Name Responses
) B-1 Church - Lyon - Warren Barrett 2
There were 44 surveys that identified };_g ;?;f;til.ls,;iit_ Eleventh i
this as a problem (Table 26). The B4 Grand Avenue )
watersheds with the most complaints B-5 Lermon Street
included State Route MM (MB-3), B-6 Arch Street
Oakwood (B-8), Valley Street (M-3) B-7 Huckleberry Park Tributary 2
and Upper Minnow Branch (MB-11). B-8 Oakwood ]
There were quite a number of other g:?o gllrpé);te:tnbutary
watersheds with one or two B-11 Sh};mnon Strect
Tesponses. B-12 Marion Street 2
B-13 Bowling Avenue
M-1 Adams Street
M-2 Fulton Avenue 2
M-3 Valley Street 3
M-4 Center Street
M-5 Hill Street
M-6 Mark Twain Avenue 2
M-7 Riverview Park Tributary
M-8 Hannibal North Tributary 1
M-9 Hannibal-LaGrange College
MB-1 Willow Street
MB-2 Hayden Street
MB-3 Magnolia Ave — Carroll Street 1
MB-4 Grace Street 1
MB-3 State Route MM 7
MB-6 Bird Street 2
MB-7 Scott Street
MB-8 Earl Street 2
MB-9 Central Avenue - Mark Twain Expwy 1
MB-10 Highway 61 Northwest 2
MB-11 Upper Minnow Branch 3
MC-1 Johnson Street
MC-2 Robinson Avenue 2
Total 44
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5.1.10  Disruption of Vehicle or Pedestrian Mobility due to Flooding

The disruption of vehicle or pedestrian
mobility means the inconvenience of
encountering impassible areas covered

Table 27
Residents Reporting Mobility Problems due to Flooding

by floodwater. Number Watershed Name Responses
B-1 Church - Lyon - Warren Barrett 1
There were 67 surveys that mentioned g:g 18\3;;1}1 t},?;i;t_ Eloventh :;’
disruption of vehicle or pedestrian B-4 Grand Avenue 5
mobility (Table 27). The Upper B-5 Lemon Street
Minnow Branch watershed (MB-11) B-6 Arch Street 3
had 10 surveys that felt flooding created B-7 Huckleberry Park Tributary 5
limitations to vehicle or pedestrian B-8 O?kwood. 8
mobility. This was more than any other gﬁ(} gllrpsotl;te:trlbutary g
area. The Oakwood watershed (B-8) Bo11 Sh);.nnon Street
was second with 8 surveys. Residents B-12 Marion Street 1
in both of these watersheds made B-13 Bowling Avenue
several comments about this problem M-1 Adams Street 1
on their surveys. M-2 Fulton Avenue 3
M-3 Valley Street
Other watersheds where many residents M-4 Center Street 1
felt inconvenienced by stormwater M-S Hill Street. _
included Grand Averve (B-4), ﬁzg Eﬁ;ﬁ:ﬁ; a?}: ?r[;ll:utary 2
Huckleberry Park (B-7), State Route M-8 Hannibal North Tributary
MM (MB-5) and Earl Street (MB-8). M-S Hannibal LaGrange College
MB-1 Willow Street 1
There were 18 other watersheds around MB-2 Hayden Street
Hannibal where at least one resident felt MB-3 Magnolia Ave — Carroll Street 1
inconvenienced by stormwater in a MB-+4 Grace Street 2
pedestrian or vehicle mode. MB-5 State Route MM 6
MB-6 Bird Street 1
MB-7 Scott Street
MB-3 Earl Street 4
MB-9 Central Avenue - Mark Twain Expwy 1
MB-10 Highway 61 Northwest 1
MB-11 Upper Minnow Branch 10
MC-1 Johnson Street
MC-2 Robinson Avenue 2
Total 67
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52 Stormwater Problems Identified During Field Surveys

During field inspections, many problem areas were observed around the city. Many of these problems
were pointed out by city employees and some were revealed by comments in the residents surveys.
This section summarizes observations compiled from the field inspections conducted during April
2005. Appendix D, bound as a separate document to this report, contains notes and photographs of a
number of stormwater problem areas around Hannibal.

5.21 Capacity of Stormwater Conveyance Systems

In a number of places around the City, the storm sewers get larger and then smaller as they proceed
downstream. This can be attributed to individual property owners, who beginning back in the mid-
1800s, had property on the banks of channels and installed stones on the banks to prevent erosion.
Eventually many of these channels were enclosed with roofs, forming a make-shift stormwater culvert.
Stormwater today continues to flow down these pathways to Bear Creck and Minnow Branch. Some

- owners enclosed bigger culverts while other owners built smaller ones. No engineering was done
determine what size culvert was needed, because in most cases this construction was done before
engineering practice had developed methods and standards.

Where culverts get smaller, it can be termed a *constriction”. Some constiictions in Hannibal reduce
the size if the culvert by nearly 50 percent. These constrictions cause back-ups and flooding upstream.

The storm sewers crossing the flat flood plain, adjacent to Bear Creek, have significant evidence of
surcharging during storm events. Bear Creek backs up into these systems and has enough hydraulic
pressure to force water out of the reinforced concrete pipe joints and push up the tops of concrete box
culverts. When these systems are surcharged, flooding occurs at various inlets upstream of the
surcharge (see Table 28). The water just has no where to go when these conditions persist. There are
undoubtedly many other locations where this same phenomenon occurs.

Table 28
Stormwater Surcharge Locations

Watershed Location Problem Description

B-03 9" Street between Surcharge load has blown out reinforced concrete pipe joints
Warren Barrett and causing cavities and voids underneath the road surface. The
Collier voids have sunken the road surface. :

B-05 Lemon Street between  Surcharge has lifted the concrete box culvert top up during

Colfax and Ledford St  significant storm events. The lift has caused significant damage
to the roadway.

B-05 . Munger Street between  Reinforced concrete pipe joints are blown out by water surcharge.

Ledford and Colfax ~ The blown out joints have caused voids underneath the roadway.
These voids have significantly sunken the roadway.

B-10 West Side of Ely St Pipe is in very poor condition. Pipe is surcharged during storm
(approx . 200 ft off of gvents, pipe joints have been blown out by the surcharge.
roadway)
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The City of Hannibal’s newer subdivisions and commercial developments have been completed
without the allowance of a standard design storm. These newer pieces have been built without an
adequate number of drainage collection devices or none at all. For example, curb and gutters have
been built without the inclusion of drop inlets at low points along the roadways. At these low points
the water will rise above the curb and cause erosion of the adjacent property.

522 Stormwater Facility Deterioration

The City’s stormwater system is in major disrepair due to the advanced age of the system. In almost
every watershed there are signs of this deterioration. The disrepair presents a safety hazard to
pedestrians and automobile traffic within the City. Significant areas of deterioration and concem are
listed in the Table 29.

Table 29
Major Stormwater Facility Deterioration Problems
Watershe Location Problem Description
d No. '
B-02 7% Street between A rectangular stone box culvert was constructed with a sidewalk on
Warren Barrett and  top. The box culvert is higher than 7™ Street. Large holes have
Colfax developed in the side of the culvert, allowing water to flow out of the
culvert into the street.
B-04 * Intersection of A stormwater junction chamber roof was made of various wood
Broadway and materials. With the advanced age and use of wooden materials the
Maple junction chamber poses a risk of failure that needs to be examined.
MB-03 Broadway Junction chamber is built of various ad-hoc materials underneath the
~ Extension between  sidewalk. A large number of storm sewers are routed through this
Magnolia and chamber. Structural capabilities of this chamber raise significant
Virginia CONCEInS. .
MB-07 Intersection of Storm drainage channel concrete is in very bad condition. Channel is
Helen and Scott full of debris, vegetative growth and broken pieces of concrete.

General deterioration of stormwater inlet facilities was recorded in 25 out of the 35 existing
watersheds. It was assumed if the inlets were in poor condition, the remainder of the facilities tied to
those inlets would also be in poor condition. Table 17 lists the watersheds with deteriorated
stormwater facilities.

52.3 City of Hannibal Stormwater Standards

The stormwater facilities within Hannibal lack consistent standards and were constructed of many
different types of materials. These facilities were built in many sizes and shapes. With a large number
of devices used on a city wide basis, maintenance will be a large challenge. A different maintenance
or rehabilitation method would be required for each type of facility, which would be difficult.
Maintaining these various structures is difficult. Full replacement, the most costly option for the City,
would standardize the maintenance. )
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The project team observed newly constructed inlets that were in poor condition. For example, new
inlets on West Ely Road appeared to be about two years old; however, erosion or corrosion of the inlet

- concrete walls was extensive. The lack of standard construction standards for these inlets was very

evident. Standard construction methods and materials for stormwater items in the City would improve
the quality and efficiency of the drainage systems.

5.3 Flooding Areas

531 Introduction

The City of Hannibal has flooding issues in several locations. The flooding was categorized into two
types: Street Flooding and Channel/Creek Flooding.

5.3.2 Street Flooding

Overland flow takes place in streets during the early phase of stormwater runoff following a storm
event. Rainfall collects on buildings, streets, parking lots, lawns and fields and moves downhill into
shallow swales or gutters and curbs. This flow in the streets can occur anywhere across the street
landscape, regardless of elevation.

In developed areas, overland flow should be carried away from buildings and streets to maintain
public safety and prevent property damage. This flow is managed through a variety of measures that
depend upon the land use. In commercial and residential areas, proper grading of the land surface to
slope away from buildings is one ithportant measure. Maintaining vegetative cover is a crucial
measure to minimize soil erosion. In heavily developed areas that have mostly impervious area (such
as parking lots, sidewalks and roofs), overland flow can produce large quantities of runoff that can
cause deep or swiftly moving waters. The increased flow from these areas can upset the balance of
water depth, velocity and street stability in channels down the hill sides. In unimproved natural
environments with fields and forest, the abundant vegetation acts to reduce channel velocities,
intercept rainfall onto leaf and plant surfaces and encourage infiltration into the soil.

Conveyance of storm water through the overland flow phase can be accomplished in a variety of ways.
Proper grading to create roadway slopes that drain the ground adjacent to the road is very effective to
keep building interiors dry. Separation of overland flow from streets, sidewalks and buildings is
sometimes accomplished with street curbs, properly graded drainage swales or storm sewers buried
below the surface.

The streets of Hannibal flood because the existing storm sewer system does not adequately handle a
significant storm event. Two primary causes of Hannibal street flooding is the minimal number of
drop inlets and pipe sizes. Table 30 describes the location and potential causes of the major street
flooding in Hannibal.
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Table 30
Street Flooding Problem Areas
Water Location Problem Description
shed ' ‘
B-3 Intersection 9" Street &  Drainage structures in area back-up and flood intersection. Flooding
Collzer is caused by a constriction in culvert size for the trunk line running
through the area.
B-8 3300 Block Market St Street in area floods very often. Cause of street flooding is unknown
without further study.
B-10 . Ely Street South of Bear  Ditch overflows during heavy rain and overflows onto street. The
Creek overflow occurs because the storm sewer has inadequate capacity.
M-1 Low Lying Area Storm sewer collection system in area is full of debris. There is only

Bounded by Mound, S.  one functioning drop inlet in the area. This inlet is located along
Main Street, Adams & Mound Street and drains straight into Bear Creek.

Sycamore
M9 Holman Drive (Behind  Roadway sags without any way to drain the area or adjacent low
- Country Kitchen lying area.
Restaurant)

5.33  Channel/Creek Flooding

Overland flow contributes water into creek channels. During dry weather, these channels carry little
or no flow and may have puddles in low places. Stream channels have sloping sides that end at the top
of bank or edge of the channel. Water can fill the channel to the top of bank and in fact can rise over
the top of bank and enter the ﬂoodplain, which are the low-lying lands adjacent to the channel. Any
structures in the floodplain can experience periodic inundation.

Small storms that usually occur several times per year produce enough runoff to partially fill the
channels. Larger storms, that occur on the average once every year or two, produce enough runoff to
fill the channel and possibly overflow the channel in sections of the watershed. The rare storm events
that produce large amounts of rainfall, that occur once every 10 years, 50 years, or 100 years serve as
the basis for engineering analysis of channel capacity and floodway capacity. The Federal Emergency
Management Agency (FEMA) designates all lands below the 100-year flood elevation as floodplain
which should be preserved without development to the greatest extend possible to avoid flood
damages.

Within ﬁannibal the greatest amount of flooding takes place in the flood plain of Bear Creek. Bear
Creek has historically risen very quickly from normal flow to flood condition. The majority of
structures impacted by this flooding have been removed from the flood plain.

Some other areas upstream of Bear Creek also flood from this condition. Table 31 describes the
location and extent of flooding at various City locations. Further study would be required to
determine the precise reason for flooding at each location. The descriptions given were based upon
interviews conducted with city employees and residents.
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Tabie 31

Channel/Creek Flooding Locations

Water Location Problem Description

shed

B-01 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-02 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-03 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-04 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-05 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-06 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-08 Tilden near Viley St and Drainage channel overtops during heavy storm events. ‘

Ruby Ave ‘

B-08 New London Gravel Rd Ditches and channels fill up with sediment. As a result water fills
up rernaining ditches and floods onto roadways and private
property.

B-10 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-11 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

B-12 Bear Creek and Ditches Land adjacent to Bear Creek floods often (area within flood plain).

along Market Street

B-13 Bear Creek Land adjacent to Bear Creek floods often (area within flood plain).

M-02 Fulton Avenue Drainage channel overtops the bank. Residential structures are
affected by the flooding.

MB-05 West Ely Road — Centerville Detention basin outfall floods residential property downstream of

Rd to D'Ville Place existing detention basin.

MC-01 Mills Creek Mills Creek rises out of its banks and floods adjacent property.

MC-02 MillsCreek Mills Creek rises out of its banks and floods adjacent property.

5.4 Erosion

Stormwater runoff moving at velocities exceeding 6 feet per second has a potential to erode soils that
are not stabilized by plant roots or other means. The hillsides found around Hannibal can easily
generate runoff velocities exceeding 6 feet per second. Trees and natural ground cover are good
measures to stabilize soils and keep erosion to a minimum. Erosion is a natural process and occurs
everywhere. One goal of effective watershed management is to keep soil erosion to a minimum

through good stormwater management practices.

Stream channels are places in the natural environment that can be very susceptible to soil erosion. In
natural, undeveloped areas, stream channels exhibit a balance between the amount of runoff flowing
through the channel, the channel slope, the bank slopes and the soil erosion and deposition along the
channel. Where development occurs, runoff is increased from the roofs, streets and other impervious
surfaces. The increased runoff in channels moves at higher velocities, upsetting the natural balance

between channel slope, bank slope and soil erosion and deposition along the channel.
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Development in Hannibal has increased stormwater runoff and the stream velocities in channels.
Detention basins have helped to reduce the flow but have not been used very often. Table 32 lists

these erosion problem watersheds.

Table 32
Channel/Creek Erosion Locations
Erosion

Watershe | Street

d No. Gutter | Channel | Creek Erosion Description

B-02 | Edge of street eroding. Erosion caused by swift

B-03 ™ overland velocities at edge of street. In most cases

B-04 - streets do not have curb and gutter.

B-06 u u Erosion deposits noted in drainage channels.

B-07 n Erosion at watershed outfall location along dry creek.

B-08 ] N n Primary location of erosion is along Minnow Branch at
the dead end of St. Charles Street. Creek is eroding
major portions of street and private property.

B-09 u Saint Clair Creek eroding and filling with deposits
from upstream development.

B-10 ] n Erosion occurring in middle third of watershed.

B-12 | | | Lack of curb and gutter along Marion Street leading to
erosion along roadway.

M-02 | Edge of street eroding. Erosion caused by swift

‘ overland velocities at edge of street. In most cases
streets do not have curb and gutter.

M-03 u Edge of street eroding. Erosion caused by swift
overland velocities at edge of street. In most cases
streets do not have curb and gutter...

MB-03 n Minnow Branch eroding cliffs.

MB-05 u n Minnow Branch and creek spurs are eroding banks.

MB-06 u Erosion noted in channel east of Route 61.

MB-07 L Channel adjacent to Route 61 eroding, upstream of
Kentucky Fried Chicken restaurant.

MB-09 u Edge of street eroding. Erosion caused by swift
overland velocities at edge of street. In most cases
streets do not have curb and gutter.

MB-10 n Channel adjacent to Route 61 eroding.

MB-11 u W | Minnow Branch eroding banks between Gemini Drive
and Lake Apollo Drive.

MC-02 u | Curb and gutter eroding or does not exist in watershed

along some streets. Man made drainage channels are in

poor condition,

38204 / [Final Plan 38204.doc]

Revised: . 9/28/05

Issued: 9/28/2005

55 © BURNS & McDONNELL

- Engineers-Architects-Consultants




Volume 1
Stormwater Master Plan City of Hannibal, Missouri

6. TECHNICAL ASPECTS OF A STORMWATER MANAGEMENT PROGRAM |
6.1 Storm Drainage Design Crileria

6.1.1 Introduction

The City of Hannibal should have a consistent set of stormwater drainage criteria to be used in the
remedial design of stormwater improvements. These same criteria should be mandatory design
standards for developers in the design of new developments, including residential, commercial and
industrial projects. Chapter 9 of the Hannibal City Code outlines requirements for drainage and flood
control. A detailed analysis of this chapter was not performed and further effort would be needed to
identify if improvements could be made there to implement concepts outlined below.

Storm drainage improvements consist of either storm sewers or open drainage channels and should
adequately drain the watershed areas being improved. The design of storm drainage improvements
should be coordinated with both 1) the downstream drainage requirements and 2) the upstream
drainage requirements, whether they are presently instatled or considered probable future construction,
so as to form an integrated drainage system. Adequate provisions are needed for the disposal of
stormwater from each area of the City and should be subject to the review and approval by the
Department of Streets, the Department of Public Works and the Board of Public Works. Engineering
plans should show the appropriate calculations demonstrating compliance with the adopted design
criteria and should be sealed by a registered professional engineer in the State of Missouri.

6.1.2 Drainage Facility

A drainage facility includes artificially constructed drain pipes, open channels and storm sewers used
to convey storm water, surface water or ground water to natural water courses, either continuously or
intermittently. A drainage facility should be regarded as a system of drainage structures, either natural
or artificial, that function together to dispose of stormwater designed to the appropriate minimum
criteria. Consideration should be given to how each drainage structure will function in the event that it
becomes overloaded during an excessive storm event.

6.1.3 Prescribed Storm Conditions

Storm events are defined by the magnitude of rainfall, with runoff computed using accepted
engineering methods. Storm events are described by their return periods, i.e. once in 2-years, once in
5-years, once in 10 years, etc. Drainage facilities should be sized to handle storm events of a
prescribed return period, so as to represent a justifiable benefit for the cost involved. Larger drainage
facilities carry larger costs and the benefits of larger stormwater facilities may not justify the greater
expense. Various criteria and standards for determining a prescribed period have evolved among
communities around the country and Hannibal would presumably want to employ criteria similar to
those adopted elsewhere.
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6.1.4 .Surface Drainage

The sheet flow of stormwater across broad terraces should not be allowed. Berms and/or swales
should be provided to collect flow of stormwater runoff and carry it to a drainage structure.
Engineering designs showing critical cross-sections, profiles and hydraulic computations for ditches
and swales with flows in excess of one cubic foot per second (cfs) and for creeks with flows in excess
of four cfs should be provided for review.

Street inlets should be designed to efficiently capture storm drainage and prevent excessive by-pass of
flowing stormwater. A minimum pipe diameter for storm sewers should be 12 inches. Drainage pipes
smaller than 36 inches in diameter should be designed to maintain a velocity of 3 feet per second
(ft/sec) under the prescribed design storm conditions. Pipes larger than 36 inches may have lower
velocities and they should be sized to prevent excessive surcharging upstream for the prescribed
design storm conditions.

All drainage structures should be designed to withstand the loadings of the overlymU fill, plus any
loads 1mposed by temporary activity, such as the passage of traffic.

6.1.5 Erosion Control

Erosion control for drainage systems shall be required for swales, ditches, or creeks. For all
permanent systems, erosion control is needed at the discharge points of all pipes where the velocity
exceeds 5 ft/sec. During construction phases silt basins, silt control fences, straw bales and other
erosion control devices should be required to insure that mud and other debris is not washed into
natural water courses or new or previously constructed storm sewers.

6.1.6 Roadway Elevations

When a water course exists or is proposed approximately parallel to a roadway (whether existing or
proposed), the low shoulder elevation of the roadway should be a minimum of 2 feet higher than the
high water elevation under the prescribed storm conditions (¢alled “freeboard”). In certain areas
protected by levees or floodwalls, this requirement could be reduced at the discretion of reviewing
authorities.

6.1.7 Culverts

Culverts not at low points that carry water courses beneath roadways should be sized to accommodate
a 15-year storm event, with provisions for at least 2 feet of freeboard. Culverts at low points in or near
flood plains, should be sized to accommodate a 100-year storm event, with provisions for at least 2
feet of freéboard. Culverts at low points that are not in or near flood plains, should be sized to
accommodate a 50-year storm event, with provisions for at least 2 feet of freeboard.
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6.1.8 Bridges

Bridges should be sized to accommodate a IOO—yeaf storm event and should provide a minimum 1-
foot freeboard between the bottom of the superstructure and the high water elevation. The Missouri
Department of Transportation (MoDOT) has prescribed standards for the design of bridges for its
roadways and these should be followed.

6.2 Drainage Easements

A permanent drainage easement (or stormwater easement) is a grant by a property owner to the City,
County or other responsible jurisdiction for the purpose of improving, constructing, repairing and
maintaining drainage structures. The owner maintains beneficial use of his land, but is restricted from
placing permanent obstructions to the passage of stormwater within the easernent. The easement
creates a basis for the common good of adjacent property owners and for the common benefit of the
community within the watershed, all of whom share in the benefits of reduced flooding and reduced
erosion. Individual property owners may regard an easement as a taking of some property value but
easements are normally granted in exchange for a nominal monetary value. In the case of stommwater
easements, the responsible jurisdiction is able to expend funds for the improvement of stormwater
passage, thereby maintaining the beneficial use of the rest of the property, as well as the rest of the
watershed, for all owners. From a community perspective, stormwater easements coupled with
stormwater facilities can reduce risks associated with stormwater damage and enhance property
values.

The City of Hannibal should require drainage easements from all private property owners from whom
it proposes to obtain drainage easements for constructing stommwater improvements.

6.3 Engineering Programs
6.3.1 Surveying and Mapping

Hannibal should consider a program to map its stormwater system. As part of this Stormwater Master
Plan, an effort was made to identify the principal storm channels and storm sewers around the
Hannibal area. This map is presented with Figure C, contained in the map pocket in Appendix C. The
channels and storm sewers are shown for each of the 35 watersheds on this figure.

The City needs detailed surveys of pipe locations, pipe sizes, pipe elevations and surveys of the
associated open channels that make up the principal stormwater drainage system throughout the city.
Documentation on the physical condition of all drainage structures is also necessary as part of this
mapping. The functional condition, especially the capacity to convey flows, should be determined but
cannot be fully assessed until blockages, collapsed sections, or other deficiencies are identified.

6.3.2 Hydraulic Modeling

- Hydraulic modeling can be used to efficiently evaluate the quantity of stormwater discharges along the
principal flow pathways. Knowing the quantity of stormwater expected to be flowing in a section of

38204 / [Final Plan 38204.doc] , 58. : BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 Engineers- Architects-Consultants




A

Volume 1
Stormwater Master Plan . City of Hannibal, Missouri

channel or pipe for a given storm enables the prediction of how high the water will rise and what areas
will be flooded.

The mapping project outlined above is an important step before modeling can be effectively
completed. Modeling can predict when pipes and channel sections will become full of stormwater. It
can also identify places where pipes and culverts are undersized. Furthermore, modeling can identify
when roadways near creeks will become submerged by stormwater and can assess how long the
submerged conditions will last. Modeling can predict when basement backups will occur and how
often.

With a functional hydraulic model of a watershed, it is possible to evaluate how flooding would be
different using larger pipes or improved channel geometry. Modeling is an effective tool for the
conceptual design of remedial projects to correct stormwater problems.

6.3.3 Planning and Concept Design

The concept design step looks at the problem and identifies a range of possible solutions. Each
solution will have a different impact on the human and natural environment and will have a different
cost. Project formulation involves evaluating a range of alternatives, considering the range of costs as
well as potential benefits and selecting the most favorable option meeting community preferences and
budget. The concept design can be described with a series of simple design criteria for the project
location, which can be communicated to the detailed design team.

6.3.4 Detailed Design

The detailed design is a series of engineering surveys, calculations and perhaps geotechnical
investigations, leading to the development of plans and specifications so that a project can be bid for
construction. A refined cost estimate can be developed during the detailed design step, since material
quantities are better known. Because of the effort invested in completing the detailed design, it is
important to have the concept design determine the right solution. Just as a community does not want
to build the wrong solution, neither does it want to waste money to design the wrong solution.
Therefore, concept design is the last step in the process where changes can be economically made.

6.3.5 Bidding and Construction

The detailed design results in plans and specifications that can be used in a bid process select a
contractor to build the project. Construction oversight is needed to ensure that the plans and
specifications are followed.

6.4  Stormwater Capital Inprovement Program & Cost Estimates

Based upon the analysis of stormmwater needs in Section 5, the City of Hannibal should consider
embarking upon a capital improvernents program to upgrade its stormwater infrastructure.

38204 / [Finai Plan 38204.doc] ‘ 59 . BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 Engineers-Architects-Consultants




Volume 1
Stormwater Master Plan , City of Hannibal, Missouri

Opinions of budgetary cost depend upon many factors, including what is being constructed, quantities
of materials and prevailing unit prices. The timing of project construction can also influence the cost,
since inflation will affect future construction. A general guideline for the development of stormwater
infrastructure in the context of Hannibal’s needs is estimated to be $2,000 per acre, taken on a
watershed-wide basis. This value covers the installation of stormwater drainage facilities, including
the creation of drainage swales, installation of inlets and storm sewers, creation of detention basins
and erosion control measures. This value is insufficient in watersheds that already have substantial
development, such as homes, businesses and street, since the disruption of existing streets and other
ntilities raises the cost. Specific improvements, especially those that require thé purchase of lands, can
raise the cost well above this value.

An estimate for a stormnwater capital improvements program in Hannibal is pfesented in Table 33
(next page). All 35 watersheds in the City are listed in this table, along with their acreage.

Watersheds in the older parts of town, with significant deficiencies in the collection and conveyance of
stormwater and with subst'antially full developmént would be expected to cost $3,000 to $4,000 per
acre for stormwater improvements. Watersheds fitting this category include Grand Avenue (B4),
Fulton Avenue {M-2), Magnolia Carroll (MB-3), Earl Street (MB-8) and certainly Oakwood (B-8).
There are numerous other watersheds in this same category based upon the resident’s survey results
discussed in Section 5. Specific engineering studies would be required to assess the hydraulic capacity
of the existing drainage systems and recommend the appropriate improvements. '

Several] watersheds in the western and northwestern parts of town have been developed in the past few
decades without the benefit of appropriate stormwater design criteria. There appear to be several

" subdivisions in the Highway 61 Northwest (MB-10), Upper Minnow Branch (MB-11), State Route
MM (MB-5), Riverview Park (M-7) and adjacent watersheds that require significant remedial
measures to upgrade their stormwater infrastructure. The estimated cost of these improvements
recognizes that only some of the acreage of these watersheds needs upgrades.

Table 30 estimates a stormwater capital improvements program totaling about $12.5 million.
Depending upon Hannibal’s preferences for the level of stormwater improvements, a budgetary range
is appropriate. A lower limit to the estimated program could be 20 percent under the estimated value
(about $9.5 million), while an upper limit to the range could be $16 million.

The financing of a stormwater capital improvements program in Hannibal is a major challenge facing
the community. The issues involved with financing stormwater programs and the options available to
Hannibal, are the topic of Volumne 2 of this Study, entitled Options for Stormwater Financing, The
Case for a Stormwater Utility.
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Table 33
Budgetary Outline for a Stormwater Capital Improvements Program in Hannibal
Area Estimated
No. Watershed Name (acres) Cost Comments
B-1 Church — Lyon — Warren Barrett 60 150,000  Inlets, Storm sewer relief
B-2 Seventh Street 102 300,000  Imlets, Storm sewer relief
B-3 Ninth — Tenth — Eleventh . B8 300,000 Inlets, Storm sewer relief -
B4 Grand Avenue 217 550,000 Inlets, Storm sewer relief
B-5 Lemon Street 58 120,000  Inlets, Storm sewer relief
B-6 Arch Street 80 200,000  Inlets, Storm sewer relief
B-7 Huckleberry Park 582 400,000  Additional drainage facilities
B-8 Oakwood 232 700,000  Additional drainage facilities
B-5 St. Clair Creek 1,780 300,000  Additional drainage facilities
B-10 Ely Street 118 200,000 Imlets, Storm sewer relief
B-11 Shannon Street - 93 50,000 Drainage improvements
B-12 Marion Street 148 200,000 Inlets, Storm sewer relief
B-13 Bowling Avenue 77 100,000  Drainage improvements
M-1 Adams Street 156 200,000  Drainage improvements
M-2 Fulton Avenue 287 800,000  Additional drainage facilities
M-3 Valley Street 219 600,000  Additional drainage facilities
M-4 Center Street 39 80,000 Inlets, Storm sewer relief
M-5 Hill Street ' 19 60,000  Imlets, Storm sewer relief
M-6 Mark Twain Avenue 251 600,000  Inlets, Storm Sewer relief
M-7 Riverview Park 238 200,000  Additional drainage facilities
M-8 Hannibal North 166 200,000  Additional drainage facilities
M-9 Hannibal-LaGrange College 618 400,000 Additional drainage facilities
MEB-1 Willow Street 66 200,000 Inlets, Storm sewer relief
MB-2  Hayden Street 27 100,000 Inlets, Storm sewer relief
MB-3  Magnolia Ave — Carroll Street 158 500,000  Inlets, Storm sewer relief
MB-4  Grace Street 61 180,000  Inlets, Storm sewer relief
'MB-5  State Route MM 530 900,000  Additional drainage facilities
MB-6  Bird Street 46 200,000  Inlets, Storm sewer relief
MB-7  Scott Street : 49 200,000  Inlets, Storm sewer relief
MB-8 Earl Street 45 200,000 Inlets, Storm sewer relief
MB-9 Central Avenue — Mark Twain Expwy 210 600,000 Additional drainage facilities
MB-10 Highway 61 Northwest 263 700,000  Additional drainage facilities
MB-11 Upper Minnow Branch 1,278 1,600,000  Additional drainage facilities
MC-1  Johnson Street . 93 150,000  Drainage improvements
MC-2  Robinson Avenue 27 250,000 Drainage improverents
Total 8,731 $12,490,000
Rounded Total $12,500,000
Potential Minimum Program -20% 9,600,000
Potential Maximum Program +30% 16,000,000
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Hannibal’s plan for further action on a stormwater improvements program could be any of the
following approaches:

1) Do Nothing — Residents and their governing representatives could reach a consensus not to
make any stormwater improvements as a result of this study. Residents who feel they do not
have any stormwater problems will continue to feel that way and residents who feel that they
do have stormwater problems will also continue to feel that way.

2) Limited Improvements Program Year to Year — Residents could choose to allocate some
level of funding, perhaps $200,000 to $400,000 per year to have one or several stormwater
projects designed and constructed around the community, with the long term objective of
gradually upgrading stormwater infrastructure one watershed at a time. This funding would
probably have to be taken from the existing General Fund, which would subtract from other
city programs. This approach uses taxes to upgrade stormwater infrastructure. The City
would achieve upgraded infrastructure over perhaps a 40 to 50 year period, depending on its
ability to keep a steady pace of funding. Little or no changes to the City Charter would be
needed to accomplish this program.

3) Address only the Worst Problems — Residents could choose to spend perhaps $1 to 2 million
on the most pressing stormwater problems around the city and continue putting up with
everything else, on the basis that those problems are not so pressing as to warrant action.
Funding could be taken from the City’s General Fund over a several year period, again using
taxes to correct stormwater problems. Little or no changes to the City Charter would be
needed to accomplish this program.

4) Embark on a Stormwater Improvements Program with New Funding — If enough
residents felt stormwater deserved action, a stormwater user fee program could be adopted,
using a Stormwater Utility program. This would require changes to the City’s Charter. User
fees could be $0.50 per residential property per month, they could be $5.00 per month, or
anything in between. This approach improves stormwater infrastructure with dedicated user
fees that are not taxes, with fees that should be spent for stormwater purposes and not anything
else and with a steady revenue stream that gives the City the option to use bonds to finance
improvements.

The Notes Column of Table 33 provides only a brief description of what would be accomplished in
each watershed. Here is a further explanation to these notes:

Inlets are needed where excessive stormwater is flowing across the land surface. The addition of more
storm sewers and the installation of more curb and area inlets strategically placed will create pathways
for stormwater to go underground, away from homes, yards, sidewalks and roadways.

Storm sewer relief is needed where existing sewers are under capacity and are overloaded by common
storm events. Relief can be accomplished by replacing the existing storm sewers with larger pipes, or
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by installing new pipes that take some of the flow, while keeping the existing pipes. Storm sewer
relief could also employ measures such as detention basins, infiltration areas or other methods to better

- manage stormwater flow close to the source, while reducing the burdens on storm sewers during

periods of peak flows.

Additional drainage facilities means significant upgrades to create better stormwater drainage
infrastructure in subdivisions built over the past few decades where these improvements should have
been installed. These could be storm sewers, inlets, culverts, detention basins, creek bank
stabilization, or other measures.

Drainage improvements in the context of this report means remedial measures in some low-lying areas
that are exposed to flooding already by virtue of their proximity to creeks. These measures are needed
to correct localized problems with drainage, erosion or safety. These measures are not intended to
correct the flooding problems within the 100-year floodplain.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

1. There are 35 watersheds in Hannibal that drain to the Mississippi River, Bear Creek, Minnow
Branch or Mills Creek. Fifteen of these watersheds (43 percent) are less than 100 acres in size.
Thirty (86 percent) have times-of-concentration under 1 hour.

2. The highest ranked priority among all responders for stormwater management in Hannibal was
“maintain/repair existing stormwater systems”. “Minimize street flooding” was the second
highest priority and “preserving natural channels” was third overall.

3. A total of 340 responders (36 percent) felt that User Fees for each property’s demands on
- stormwater systems was a good mechanism for funding future stormwater needs. The second
most popular choice was “‘increased fees for new development” drawing 322 responses (34
percent).

4. The Upper Minnow Branch watershed, which includes the Lake Apollo subdivision, had 138
responders, more than any other watershed. The watershed with the second highest response was
the Oakwood watershed, with 93 responses.

5. People who live uphill in Hannibal are just as likely to have stormwater problems as those who
live downhill.

6. Stormwater problems are widespread in Hannibal and are found in practically every watershed.

7. Flooding or temporary ponding on property was reported by 192 responders to the stormwater
survey. Residents in 25 watersheds identified this as a problem. The worst watersheds (in terms
of the greatest number of residents) were Upper Minnow Branch (MB-11), Oakland (B-8), State
Route MM (MB-5) and Fulton Avenue (M-2).

8. Local Street flooding was a problem cited by 219 responders in the éurvey, located in 31 of the 35
watersheds. The worst watersheds were Oakland (B-8), Upper Minnow Branch (MB-11), State
Route MM (MB-5), Fulton Avenue (M-2) and Grand Avenue (B-4).

9.. Basement Flooding (other than sanitary sewer) was reported by 144 surveys, located in 27 of the
35 watersheds. The worst watersheds were Oakwood (B-8), State Route MM (MB-5), Upper
Minnow Branch (MB-11), Mark Twain Avenue (M-6), Magnolia-Carroll (MB-3) and Fulton
Avenue (M-2). : ‘

10. Basement flooding due to sanitary sewer backup was reported on 56 surveys in 21 watersheds.
The worst watersheds were State Route MM (MB-5), Bird Street (MB-6), Earl Street (MB-8) and
Highway 61 Northwest (MB-10).
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1.
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13.

14.

15.

16.

Complaints about water pollution associated with stormwater were cited by 56 residents in 19
watersheds. Upper Minnow Branch (MB-11) and Oakwood (B-8) were by far the worst
watersheds with the greatest number of complaints.

Property damage from erosion or sedimentation was cited by 112 surveys in 25 watersheds.
Upper Minnow Branch (MB-11), Oakland (B-8), Fulton Avenue (M-2) and State Route MM (MB-
5) were the worst watersheds.

Danger to life and limb due to flowing or flooded stormwater was cited by 11 residents in 8
watersheds.

Damage to home or business or other buildings was cited by 61 surveys in 23 watersheds.

Damage to contents of structure was cited by 44 responders in 20 watersheds. These generally
corresponded to the same problem areas with flooding.

Disruption of vehicle or pedest.rian mobility due to ﬂodding was checked in 67 surveys. These
corresponded with the areas with flooding.

7.2 Recommendations

The City of Hannibal needs a consistent set of stormwater drainage criteria for the redial design of
stormwater improvements. These same criteria should be mandatory for the design of new
developments. '

The City should strive to develop an integrated stormwater drainage system within each watershed
for the adequate disposal of stormwater runoff. The use of detention basins, inlets, stortn sewers,
culverts and other measures should reduce the amount of overland flow passing near buildings and
over streets.

The City of Hannibal should require drainage easements across all properties on which stormwater

. improvements are constructed.

The City should undertake a program to map the stormwater drainage system and to assess the
condition of all principal storm sewers and channels. This mapping should include an inventory
of pipe locations, pipe sizes, pipe elevations and channel bank conditions.

The City should undertake the hydraulic analysis of the capacity of its stormwater system.
Computer modeling would be the most efficient way to perform this analysis. The capacity of
each pipe and channel segment should be determined and compared against storm drainage design
criteria. Segments that are under-sized should be prioritized for replacement and/or relief projects,
whichever is most economical. The model calibrated to Hannibal could then be used in
conceptual design, alternatives formulation and establishing the basis of design for remedial
projects. '
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6. A capital improvements program in the range of $9.5 to $16 million is estimated to address
stormwater needs around the Hannibal community.

7. This capital improvements program should include projects in almost every one of the 35
watersheds.

8. Projects should be prioritized where the greatest benefit occurs to the greatest number of people
and to the greatest number of properties. In addition, projects that can remedy multiple problems
at once deserve early consideration. '

9. Funding for a stormwater improvements program does not appear to be easily available.
Residents are not interested in higher taxes. The willingness to sacrifice other City programs to
start stormwater projects can only be determined through open discussion with community
leaders, stakeholders and interested residents. New funding mechanisms appear to be needed,
perhaps based upon user service fees (stonm water utility).

10. The City should combine its consideration of a stormwater improvements program with its on-
going Stormwater Phase 2 program Federal, so that public participation activities count towards
the City’s compliance with the federal requirements. '
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Executive Summary

ES.1 Introduction

Stormwater runoff, flooding and bank erosion have been problems in the City of Hannibal for many
years. The City is hilly, has many small watersheds, its drainage systems were not originally designed
and built to modem standards, and many of them are aging and deteriorating. Hannibal has not had
many resources to devote to stormwater management in the past, partly because of other competing
priorities within the community, and partly because there has been a lack of focus on the issue. This
report, Options for Stormwater Financing, The Case for a Stormwater Utility, is the second volume in
a 2-part study of stormwater needs within Hannibal. The first volume is entitled Stormwater Master
Plan. It addresses engineering issues and is presented in a separate section.

ES.2 Current Stormwater Management in Hannibal

1. Hannibal’s Department of Public Works (DPW) is responsible for stormwater on the land surface -
and in open channels. This is a logical extension of DPW’s responsibility for streets and parks.

2. Hannibal’s Board of Public Works (BPW) is responsible for stormwater in enclosed storm sewers.
This is a logical extension of BPW’s responsibility for sanitary sewers and wastewater treatment.

3. DPW is responsible for Hannibal’s compliance with the federal Stormwater National Pollutant
Discharge Elimination System Phase II permitting program, which seeks to eliminate stormwater
pollution discharge to streams, lakes, and rivers.

4. Occasional special stormwater projects are performed by DPW, but the overall level of funding for
stormwater drainage improvements within DPW has generally been less than $5,000 per year.

5. BPW collects service (user) fees for electric power, water supply and wastewater treatment, but is
~ not currently anthorized to collect fees for stormwater maintenance or improvements. BFW
spends less than $5,000 per year for investigéting problems within the storm sewer system and
rﬁaintaining that system. These expenditures are drawn from BPW’s budget for wastewater
operations because comimon issues and problems impact both wastewater and stormwater.

6. There are places in Hannibal where stormwater starts on the land surface, enters storm sewers
through inlets in yards or along streets, flows through underground piping for some distance,
discharges into an open channel, goes back into a storm sewer, reaches another open channel
down hill, and enters a stream or creek. Stormwater has proven difficult to manage in Hannibal
with one organization responsible for stormwater in open channels and another organization
responsible for stormwater in sewers, especially when neither has adequate resources to address
their components of the drainage systems.
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ES.3 Funding Methods for Stormwater Management

1. The four primary funding mechanisms used by municipal govémments are:

general taxes (e.g., property, income, and retail sales taxes);
b. ad valorem and non-ad valorem special assessments;

c. exactions (most commonly franchise rights, privileges, and development-related fees);
and,

d. service fees (sometimes called User Fees or User Charges).

2. General governmental functions are usually funded primarily through taxes of various sorts
(property, incorme, sales, etc). Until the 1970’s stormwater programs were managed and funded by
most cities and towns as a general governmental function.

3. Proprietary functions are normally funded wholly or primarily through service fees or charges.
Since 1970 many cities and towns have begun managing their stormwater programs as a '
proprietary function comparable to water supply, wastewater treatment, and solid waste disposal.

4. Past funding for stormwater in Hannibal has primarily been taken from the City’s General Fund.
There are many other demands on the City’s general revenue resources, and appropriations for
stormwater management have been inadequate to repair and maintain the drainage systems or to
fund much in the way of stormwater capital improvements. Stormwater impacts on water quality
have been largely unfunded and ignored.

5. The City of Hannibal could choose to allocate adequate funds for stormwater from existing
revenue sources, including property, sales or other taxes. However, doing so would either reduce
the funding available for other community programs or require an increase in taxes.

6. Municipally owned and operated utilities commonly provide water supply, wastewater treatment,
stormwater management, electricity, natural gas, and solid waste disposal. These utilities are
usually operated as financially self-sufficient enterprise accounting units, and involve a business-
like operation that provides commodities or services to customers.

7. Nationwide, many communities are turning to the concept of a “stormwater utility”, funded
primarily by service fees to support comprehensive operational and capital improvement
programs. Stormwater utilities have been established by more than five hundred communities
nationwide in the past thirty years, including several in Missouri. Typical residential service fees
range between $3.00 and $5.00 per month, depending upon the level of stormwater service desired
by the community.

8. The Hannibal Board of Public Works is successfully delivering electric power, water supply, and
wastewater treatment to the citizens of Hannibal. All of these are classic municipal utility services
to the community funded primarily through service fees. Offering stormwater utility services to
the citizens of Hannibal through the existing Board of Public Works would be a logical extension
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of BPW’s existing utility service responsibilities, and a more effective program could be funded
by service fees without diminishing the resources available for other governmental services.

ES.4 Functions of a Stormwater Management Program

The stormwater management practices of cities, counties, and special-purpose districts are changing
rapidly as new trends emerge, technology improves, environmental laws become more rigorous and
more strictly enforced, community expectations increase, and the risk and expense of failing to solve
drainage problems grows. The functions typically included in such programs include:

a) Administration

b) Billing & Finance

¢) Public Involvement

d) Engineering & Planning

e) Operations & Maintenance

f) Regulations & Enforcement

g) Stormwater Quality Management

h) Capital Improvement Programs

ES.5 Constitutional and Case-Law Considerations in Missouri

In Missouri, the Hancock Amendment to the Missouri State Constitution imposes certain recquirernents
and standards on the process for implementing some forms of local government funding, including
some service fees. This may influence any strategy for instituting stormwater management programs
and associated funding. Under Hancock, some funding methods and decisions may be subject to a
formalized political acceptance process involving voter approval of a ballot issue authorizing a tax,
service fee, or other funding mechanism.

"The possibility of adopting stormwater management service fees raises the issue of whether these fees

would be subject to the Hancock Amendment. This issue is not clear cut, and recent case law suggests
rate design concepts and procedural steps that may eliminate the requirement that a fee be subjected to
a ballot approval. However, it may be desirable in a political sense to seek the public’s acceptance of
any new user fee through a vote. Hannibal’s City Council must weigh both the legal and political
aspects of the issue.

Five criteria (referred to as the “Keller factors™) have been established by the Courts as “helpful”

guidance in determining whether a charge constituted a tax or a fee.

~a) When is the fee paid? Fees subject to the Hancock Amendment are likely due to be paid
on a periodic basis while fees not subject to the Hancock Amendment are likely due to be
paid only on or after provision of a good or service to the individual paying the fee.
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b)

c)

d)

e)

Who pays the fee? A fee subject to the Hancock Amendment is likely to be blanket-billed
to all or almost all of the residents of the political subdivisions, while a fee not subject to
the Hancock Amendment is likely to be charged only to those who actually use the good
or service for which the fee is charged.

Is the amount of the fee to be paid affected by the level of the goods or services provided
to the fee payer? Fees subject to the Hancock Amendment are less likely to be dependent
on the level of goods or services provided to the fee payer while fees not subject to the
Hancock Amendment are likely to be dependent on the level of goods or services provided
to the fee payer.

Is the government providing a service or good? If the government is providing a good or
a service, or permission to use government property, the fee is less likely to be subject to
the Hancock Amendment. If there is no good or service being provided, or someone
unconnected with the government is providing the good or service, then any charge
required by and paid to a local government is probably subject to the Hancock
Amendment.

Has the activity historically and exclusively been provided by the government? If the
government has historically and exclusively provided the good, service, permission or

activity, the fee is likely subject to the Hancock Amendment. If the government has not
historically and exclusively provided the good, service, permission or activity, then any

charge is probably not subject to the Hancock Amendment.

Whether a stormwater service fee is feasible in Hannibal involves several considerations:

a)

b)

©)

Does it result in a technically equitable allocation of costs that is understandable to the
general public? ' '

Will it ensures that the revenue is dedicated solely and specifically to stormwater
management? and,

Is it packaged and presented in a way that makes sense to the voters who must approve a
Hancock-mandated ballot issue?

For Hannibal, a service fee for stormwater funding appears to have several significant advantages over

.other funding options. It is highly flexible, offers the prospect of stable funding over time, allows

restrictive dedication of the revenues to stormwater management only, and enables elected officials to
craft an equitable distribution of costs through a service fee rate design. A stormwater service fee rate
structure can allocate costs based on the demands placed on the drainage systems instead of property

value or other factors unrelated to stormwater service needs. Equitable rate structures can be devised

for institutional, industrial and commercial property classifications. Credits can be offered to

encourage residents and businesses to perform good stormwater management practices that reduce the

City’s costs.
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ES.6 Organizational Strategies for Stormwater Managément in
Hannibal :

1.

Changes to the City Charter should be made to better focus and clearly define responsibilities for
stormwater management within the City’s organizational structure. The City should consider the
creation of a stormwater utility and adoption of a stormnwater service fee to provide a stable base
of funding for stormwater capital improvements, stormwater operations, and compliance with
federal stormwater quality programs. Any changes to the Charter would require approval of the
voters.

A stormwater utility, if created in Hannibal, should be set up organizationally and financially
under the Board of Public Works, but the Department of Public Works should remain as an active
participant in engineering, operational, and regulatory aspects of storrnwater management:

a) BPW’s existing utility status and management functions such as service account maintenance
and billing/collections, plus its operational capabilities associated with the sanitary sewer
collection and treatment system, are valuable resources for a stormwater utility. As an existing
utility, BPW is already organized and accounted for in the manner that would be appropriate
for a stormwater utility

b) DPW’s strengths in engineering analysis and design, cost estimating, planning, public
participation, and capital projects are also valuable resources.

To maximize the use of existing manpower and resources in the operation of a future stormmwater
utility, closer working relationships between the City’s Department of Public. Works and Board of
Public Works appear desirable.

ES.7 Public Information & Public Involvement

1.

During the preparation of this Stormwater Master Plan, over 950 of Hannibal’s residents (and
business owners) responded to a Stormwater Questionnaire that was distributed to all BPW
customners. The substantial response indicates that stormwater drainage is an issue that generates a
great deal of public opinion and interest.

The completion of this Stormwater Master Plan gives the City Administration and City Council an
opportunity to consider the next steps for stormwater management in Hannibal, including how to
involve the community in discussions and decisions.

A public information program for stormwater issues is needed in Hannibal to enable City residents
to better understand many stormwater issues. Several basic issues include:

a) ‘There are 35 watersheds within and around Hannibal, each with its own impacts upon
stormwater. The homes and businesses within each watershed contribute in some small way
to stormwater runoff, and many are affected by it. '
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b)

d)

The Bear Creek Dam is a community asset to reducing flash flooding through the valley
across southern Hannibal. However it only controls 28 square miles of watershed, and leaves
another 23 square miles of watershed downstream uncontrolled. Localized flooding occurs
when intense rainfalls occur in the portion of the watershed downstream from the dam.

Many citizens are interested in the operation of the Dam. The City, through it Board of Public
Works, should consider releasing a table showing the hourly status of the gates at the Bear
Creek Dam for publication in the Courier-Post (perhaps with the daily weather statistics?).
This release of information should be done every day for the previous 24 hours. The City’s
existing data regarding the dam should be augmented with rainfall gauging throughout the
community so a better understanding can be gained of rainfall, runoff, and dam release
relationships.

Many problems in Hannibal are related to a simple lack of stormwater infrastructure.

- Overland flow must travel large distances in roadside gutters, ditches, and small channels,

€)

g

h)

passing near homes and businesses, before reach a stream channel. This provides
opportunities for excessive ponding, flooding and (in winter months) freezing on road surfaces
that impacts many parts of the community.

Much of Hannibal’s stormwater infrastructure is old and deteriorated. Many storm sewers,
where they exist, were built many years ago, and do not offer enough capacity to adequately
convey peak stormwater flows into creeks and channels. Water from heavy rains backs up

and causes flooding, basement backups and other problems. Stormwater also intrudes into the .
BPW sanitary sewer systern, causing high wet weather flows that exceed the collection,
conveyance, and treatment capacities of that system. o

Many channels around Hannibal do not have enough capacity to carry the runoff from
moderate and large rains, and flow escapes out of banks periodically. Where homes and
businesses are built nearby, they are exposed to flooding and/or erosion.

Many people, including residents in both the older parts of town and newer subdivisions, feel
the City’s stormwater design standards for new development are inadequate. Perbaps a
citizen’s task force, with enough interest to meet several times, should be commissioned to
review current practices and formulate recommendations for future community preferences.
This task force should have access to the City Engineer or another engineer for guidance on
stormwater 1Ssues.

Hannibal’s past funding for stormwater has been inadequate for the operation and
maintenance of the City’s aging storm drainage facilities, let alone following some type of '
stormwater capital improvements program. With better stormwater information, residents can
understand the options available and the choices they face.
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4. A public information program should utjlize the city’s web site, informational flyers sent with
utility bills, and perhaps a series of articles in the Courier-Post. Other forms of public information
could be used as well.

5. A series of community meetings should be held concerning stormwater problems and issues.
These meetings should be held at places around the community that are convenient to residents
(community centers, schools, churches, etc.). The agenda for these meetings should move beyond
just airing grievances, and should provide information about the watersheds in the area, the known
problems, and the possible solutions. Citizens who want to become actively involved in a
stormwater campaign to amend the City Charter should have an opportunity to sign up at these
meetings.
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1. Introduction

1.1 Overview

The City of Hannibal is a historic community that has grown since the early 1800s on the west bank of
the Mississippi River in northeast Missouri. Stormwater runoff was not given much consideration in the
early years, although more recently it has come to be perceived by some as a community problem.
Flooding on the Mississippi River has been with Hannibal since the beginning, and there is plenty of high
ground away from the river in Hannibal to avoid floods.  Bear Creek flows into the Mississippi River at
downtown Hannibal, through a valley that crosses the southern part of the City. The flat, low-lying lands
along the Mississippi River and Bear Creek have been attractive for development, compared with the
sloping hill sides in many other parts of the community. Over the years, the community has experienced
severe flooding along the Mississippi River, and these same floods back water up into Bear Creek in the
low-lying areas. In addition, the community has come to understand that Bear Creek is subject to rapid
rises in water levels (i.e. flash flooding) during and following rain storms. At times, these flash floods
have caused loss of life and significant property damage in Hannibal. In the late 1950s, a dam across
Bear Creek was built at the western side of the City to hald back flood waters from upstream areas of the
watershed and reduce the risk to the community.

Hannibal experienced much of its growth in the 1800s before modern design standards for stormwater
evolved, and has never had a consistent set of standards covering the construction or upgrade of
stormwater systems. This Stormwater Master Plan is a “first”, and was authorized by the City in the fall
of 2004 to promote the improved management of stormwater across the entire community.

1.2  Purpose

The City of Hannibal wishes to: (1) develop a comprehensive plan for the improvement and management
of stormwater systerns within its jurisdiction, and (2) identify program and funding strategies to
implement the plan.

1.3 - Scope of Project

This is Volume 2 of a two part report of stormwater issues facing the City of Hannibal. The companion
Volume 1 is entitled Stormwater Master Plan and is presented in a separate binder.

Volume 1 provides a guide for the City’s efforts to remedy stormwater conveyance, erosion, and flooding
problems. The major components of Volume 1 include:

- 1. Survey the opinions and experiences of residents throughout the City to identify problem locations,

determine their views regarding the stormwater problems, and asses their sense of the need for
corrective and remedial measures.
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2. Conduct engineering field inspections of the current stormwater drainage system, including channels,
inlets, storm sewers, and outfalls to view the condition of the system, the stability of channels, and the
suitability for satisfactorily conveying stormwater.

3. Prepare an inventory of stormwater problem areas, based upon interviews with City staff, resident
responses to the survey, and field inspections.

4. Develop a conceptual list of stormwater improvement program needs with an opinion of high priority
capital improvement, operation and maintenance costs. '

Volume 2 identifies alternatives for financing a stormwater management program in the City. The major
steps in this effort include the following:

1. Review of the Hannibat City Charter to examine the current roles and responsibilities for stormwater
management within the City Government.

2. Interview the staff in the City’s Department of Public Works (DPW) and Board of Public Works
(BPW) to understand recent actions for stormwater management.

3. Identify the City’s options for funding stormwater improvements and operations, including but not
limited to the creation of a stormwater utility. '

4. Develop a conceptual plan for the implementation of a stormwater utility. Identify issues for
discussion by key stakeholders and potential strategies for setting up a stormwater utility.

This portion of the report is organized into the following sections:
Section 1 provides an introduction.

Section 2 presents an overview of the current stormwater management program in Hannibal, and most
notably how the responsibilities are split between the Department of Public Works and the Board of
Public Works.

Section 3 examines the methods of funding commonly used for stormwater management programs.

Section 4 examines municipal stormwater programs and how they have evolved in recent decades to keep
pace with issues, trends, and changing community expectations.

- Section'5 proposes new organizational relationships to better handle Hannibal's needs for stormwater
management.

Section 6 presents a summary of findings, conclusions, and recommendations.
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2. Current Stormwater Management in Hannibal

2.1  City Charter Requirements

The Hannibal City Charter has been adopted to establish Home Rule and provide for the common welfare
of the citizens of the City of Hannibal. The responsibility for oversight of stormwater management
resides in two places of the City’s organizational structure. Chapter 5 of the City Charter provides for a
Department of Public Works, led by the Director of Public Works, to oversee streets, parks, building
codes and other public issues. Chapter 11 of the City Charter provides for a Board of Public Works, led
by a four-person board to provide electric power, water supply and wastewater treatment for the City. The
BPW functions are generally viewed as financially self-sustaining enterprise or “utility” operations.

2.2 Department of Public Works

2.2.1 Current Duties and Responsibilities

Chapter 5 of the City Charter outlines the responsibilities and functions of the Department of Public
Works (DPW), which reports to the Hannibat City Manager and the Mayor. The DPW is managed by the
Director of Public Works. Several paragraphs under Section 5.02 of the City Charter outline the powers
and duties of the DPW (phrases in bold font could be interpreted as pertaining to stormwater
drainage): '

Section 5.02 Director of Public Works: Powers and Duties

The director of public works shall serve as the city engineer and ex officio sewer commissioner and shall
have the charge of:

(1) The designing, construction, reconstruction, supervision of all municipal buildings, bridges,

viaducts, waterways, sewage disposal plants, incinerators, sewers, drains, levees, river front,
airports, airport or river terminals, public market facilities, off street parking facilities, tunnels and
structures and all other physical properties and facilities which the city may hold or acquire under
power conferred by this Charter, including alterations, replacements, additions and appurtenances
thereto, and the operation, rnamtenance and repair of the same unless otherwise provided in this
Charter or by ordinarice.

(2) The planting and care of all trees, shrubbery and other landscaping located on property owned by
the city; the physical construction and improvement, and the physical maintenance and operation of
all parks, parkways, golf courses, recreational centers, cemeteries, camps, swimming pools, and all
other city owned lands and buildings to be used for recreational purposes, subject to such
supervision, control, and direction by the park and recreation board as may be applicable under
chapter 6 of this Charter.

(3) The grading, construction, repair and improvement of all streets, alleys, highways, sidewalk spaces
and other public ways and places, and keeping the same open and in a safe and clean condition.

(4)  The construction, reconstruction, repair and maintenance of all pavements, curbs and sidewalks.

1 (5) Thecollection and disposal of garbage, ashes and refuse and treatment and disposal of sewage.
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(6)  The lighting of public grounds, streets and other public ways, the laying of conduits, the location,
erection and construction of poles and appurtenances, and all structures and facilities in, on or over
public grounds, streets, alleys and other public ways, the granting of permits to excavate into or
disturb any highway, street, alley, or other public property or way, or to make any special use
thereof, provided, with respect to such functions, the scope of duties of this department shall be
coordinated with the duties of the board of public works by the city manager.

{7y  The inspection of gas, plumbing, electrical wiring, boilers, elevators, fire escapes, smoke, sanitary
and safety equipment of all buildings and structures within the city, the inspection of weights and
measures, and such other inspectional duties as the council may prescribe by ordinance.

(8)  The supervision and control, as far as the city can exercise it, over all privately owned or operated
public utilities in the city, and the enforcement of the terms of all franchise and ordinances relating
to such utilities.

(9)  The administration of all building and zoning codes or ordinances, including the issuance and
revocation of permits and the making of inspections required or authorized by law or ordinance.

(10) The making and keeping of all records of plats, surveys, drawings, and estimates, and the
fumishing of all inforration and reports relating to public works or the departrent of public works
as may be required by the-city manager or the council.

(11) The making of surveys and the establishment of grades, boundaries, lines, comers, and descriptions
of public and private property within the city and of streets, alleys, ways, thoroughfares, sewers,
and other public places and improvements in the city.

(12) The making and keeping of records of the location, direction, depth and connection of all
underground structures, pipes, conduits, and equipment of a public nature.

(13) The drafting of a building code, plumbing code, electrical code, and amendments thereto for
adoption by the council.

(14) The appointment of draftsmen, surveyors, engineers or other assistants, subject to the approval of
the city manager and the council.

As outlined in this section, the DPW is responsible for stormwater on the land surface, which includes
overland flow in curbs and gutters and in open channels and creeks. The Director of Public Works also
supervises building inspection and the street department.

2.2.2 Recent DPW Funding Levels for Stormwater tmprovements

The DPW operates with a staff of 3 people, including the Director of Public Works/City Engineer, an
engineering assistant and an administrative assistant. The budget for the DPW in FY2004-05 was
approximately $347,000, which does not include building inspection or the street department. A special
line-itern in this budget included stormwater projects budgeted for $150,000. Excluding these special
items leaves $197,000. All funds for the operation of the DPW come from the City’s General Revenue

. Fund. Over the past several years, the levels of funding for stormwater management activities in the

DPW have been generally less than $5,000 per year.
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A portion of the $150,000 in the FY2004-05 budget has been used to fund this Stormwater Master Plan,
and represents one of the first significant expenditures of City funds for stormwater planning in
Hannibal’s history.

Over the past decades, the City has relied upon federal assistance, primarily technical assistance from the
U.S. Ammy Corps of Engineers for analysis of flooding along the Misstissippi River and Bear Creek, and
more recently the analysis of flooding along Minnow Branch. However, this assistance has not addressed
the City’s urban stormwater management systems, needs, program, or funding.

2.3  Board of Public Works

2.3.1 Current Duties and Responsibilities

Chapter 11 of the City Charter outlines the responsibilities and functions of the Board of Public Works
(BPW), which provides traditional utility services to the community including electric power, drinking
water supply and wastewater treatment. The BPW includes a technical and administrative staff reporting
to a four-person board appointed by the Mayor and confirmed by the City Council. The utility functions
are each accounted for independently and billed to City residents as part of BPW’s services. Aspects of
stormwater management are mentioned in several paragraphs of Section 11.07 of the City Charter
(phrases in bold font could be interpreted as relating to stormwater):

Section 11.07. Powers and duties: establish rates.

The board of public works shall have the authority to construct, manage, supervise and control the
municipal electric, water systems, and wastewater treatment and collection system, artificial
underground stormwater collection systems, and any future additions and improvements thereto and of
any other public facilities which the City of Hannibal may hereafter construct of otherwise operate, own
or acquire.

The board shall have the exclusive power and the duty to establish rates and provide for the assessment
and collection of charges for municipal electric, water, or sanitary sewer system or other utilities, or the
product or services of any other plant or works of the city which the board may have under its
supervision, control or operation. The board shall have additional powers, duties and functions as may be
conferred upon it by ordinance.

All changes in rates, fees, or charges levied by the board of public works shall be preceded by a public
hearing no longer than thirty (30) days nor less than fifteen (15) days prior to the rate, charge, or fee

‘| change.

No fee, charge or surcharge generating money for the general revenue fund of the City of Hannibal
may be levied by the board of public works unless authorized by ordinance. Any such fee, charge or
surcharge cannot exceed the rate of five and one half (5 1/2) percent of the charges for water, electric

power, electric lights, and sewer services, or other municipal services which the board may bave
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under its supervision, control and operation, without the favorable vote of the majority of the qualified
electors in a city election.

2.3.2 Recent BPW Funding Levels for Stormwater Operations

Under the City Charter, the BPW is responsible for stormwater in pipes and storm sewers. BPW does not
collect fees for its stormwater management activities, BPW takes funds from its electric, water and
(primarily) wastewater functions to undertake whatever stormwater activities it performs. For thlS reason,
BPW typically spends less than $5,000 per year on stormwater management.

Stormwater runoff has a direct link to the performance and cost of BPW’s wastewater collection,
conveyance, and treatment system. Excessive infiltration and inflow of stormwater into the sanitary sewer
systems is evidenced by very high wet weather flows (as compared to dry weather flows). As part of
BPW’s efforts to control infiltration/inflow into the City’s sanitary sewer systern, and thereby reduce the
peak flows going to the wastewater treatment plant, BPW has investigated storm drainage in sewers in
various part of the City and from time to time becomes involved in corrective measures.

BPW is also responsible for the operation of the Bear Creek Dam (described in Volume 1, Section 2.9,
page 24), which helps to reduce flooding along Bear Creek inside the City. BPW has never undertaken
capital improvement projects for storm sewers in Hannibal.
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3.  Funding Methods for Stormwater Management

3.1  Overview of Local Government Funding

Funding of stormwater management should be considered in the geheral context of the authority and
power of local government, and their governance structures and practices. These are fundamentally legal
issues that are heavily influenced by the constitutional, legislative, and case law in each state, which range
from narrowly restrictive to broadly authorizing. In the case of Missouri, the municipal funding
environment is relatively restrictive. Although Missouri cities have a broad general authorjzation to
perform stormwater management, and Home Rule authority is available to them, fundmg limiitations
constrain their flexibility and capability to fulfill this role.

Although the general public tends to view any form of governmental funding as a “tax”, in fact the

constitutional and legislative authorizations providing for various types of funding in the states and
commonwealths of the United States create distinctions among them. The four primary stormwater
management funding mechanisms used by municipal governments in the United States are:

1) general taxes (e.g., property, income, and retail sales taxes);
2} ad valorem and non-ad valorem special assessments;

3) exactons; and,

4) service fees (sometimes called User Fees or User Charges).

Courts in several states, including Missouri, have defined and characterized these various municipal
funding mechanisms in order to distinguish among them. In doing so, they have assigned certain
attributes to the different forms of funding available to local governments. Whenever a municipal
funding mechanism is challenged in court, these attributes are examined to determine whether it is a tax,
fee, exaction, or assessment in its actual application, regardless of how it may be titled.

- The body of case law in Missouri associated with local government funding and particularly with

stormwater funding is described in this section. A key issue in Missouri is whether a given funding
method 1s subject to a ballot issue. In determining whether a municipal funding mechanism is properly
structured and applied within the constraints and/or authority that pertain in a given situation, the
Missouri courts have carefully considered the intent of the local legislative authority in determining the
status of the funding mechanism at issue. The courts have also indicated that the nature of the municipal
function associated with a given funding mechanism is very important.

Federal constitutional and legislative factors also apply. For example, federal civil rights laws prohibit
discrimination based on persons’ race, religion, gender and other specified factors. This extends to the
application of local government funding through taxes and other mechanisms. The brief summary in this
report is written from a management perspective and for background only, and does not constitute legal
advice or counsel.
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3.2  General Governmental and Proprietary Functions of Local
Governments

The functions of cities, counties, and special-purpose districts are divided into “general governmental”
functions and “proprietary” functions. General governmental functions are usually funded primarily
through taxes of various sorts (property, income, sales, etc). In contrast, proprietary functions are
normally funded wholly or primarily through service or user fees or charges. Exactions and assessments
are not necessarily uniquely applicable to general governmental or proprietary functions. Exactions are
most commonly associated with franchise rights, privileges, and development-related fees. Some
exactions are limited in their application, while others are not and may be used for general governmental
purposes. Special assessments are most commonly used to pay for capital projects serving limited
geographical areas or clientele groups.

3.2.1 Utilities

Municipally owned and operated utilities commonly provide water supply, wastewater treatment,
stormwater management, electricity, natural gas, and solid waste disposal. Utilities are usnally operated
as financially self-sufficient enterprise accounting units, and are commonly segregated from general fund
accounts of municipalities or another government entity. (The Board of Public Works in Hannibal fits
this model.) This enterprise approach typically involves a local government in a business-like operation
that provides commodities or services to customers. Other enterprises such as parking garages have also
been managed and funded as utilities in some states. Stormwater utilities have been established by more
than five hundred communities nationwide in the past thirty years, including Kansas City and Columbia,
Missouri.

Municipal water, wastewater, stormwater, and other activities have historically been viewed as
proprietary functions of local governments. More recently, however, the basic nature of traditional
proprietary functions has been changing and most are now largely regulatory in their application. There
is a growing recognition in the courts that water supply, wastewater treatment, stormwater management,
and solid waste disposal serve the general governmental function of protecting public health, safety, and

_ welfare as well as the proprietary function of providing their respective services to customers.'

The federal Clean Water Act (Public Law 92-500 and subsequent amendments such as the 1987 Water
Quality Act) require that local governments (including Hannibal) apply for, obtain, and comply with
stormwater discharge permits intended to limit the discharge of pollutants to receiving waters such as
streamns and rivers. This parallels the impact on local governments of the Clean Water Act (on
wastewater treatment programs), the federal Safe Drinking Water Act (on water supply programs), and
the federal Resource Conservation and Recovery Act (on solid waste management programs). The
activities that-local governments perform in each case are now dictated to a large degree by the regulatory

- role mandated by those various federal and associated state laws as opposed to the strictly proprietary

! In Craig v. Macon, the Missouri Supreme Court recognized that the purpose of mandatory solid waste collection

services is to protect the public health by properly managing waste disposal, not merely a business function based on

.. picking up individuals’ refuse.
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function local governments previously performed. This is significant because the degree of latitude given
to local elected officials to make decisions on funding mechanisms incidental to regulatory functions of
government is generally greater than that associated with funding of proprietary (business) functions that
are not regulatory in nature. '

The utility approach espouses a “user-pays” philosophy. Stormwater utilities typically employ service
fees to support all or a large proportion of their programs in a manner similar to water supply, wastewater,
and solid waste utilities. The utility approach to managing and funding stormwater control has been
sustained in several state courts. In some of those cases the courts considered the type of physical
systems typically involved, the functions commonly performed, and the relationship between service fee
rates and the conditions on individual properties that place demands on the stormwater systems and
programs.

Utilities usually employ service fees to generate the majority of the revenue for their specific purposes.
The courts have generally held that service fees must be directly related to the purpose of the utility
program (e.g., water supply, wastewater treatment, stormwater management, solid waste disposal), and
must apportion the costs in a fair and reasonable manner. The service fees must bear a substantial
relationship to the cost of providing the specified services and facilities, Fees are based on an equitable
apportionment of costs rather than benefit, which is a characteristic of special assessments.

322 - Stormwater Management as a Utility Function

The basic issue of whether stormwater management is a legitimate utility service is often challenged.
Three reasons have been cited by cities and counties to justify managing and funding stormwater
management as a utility.

1. In terms of the service responsibilities and functional activities associated with other
municipal government programs, stormwater management most closely resembles water

supply. wastewater treatment, and solid waste management. All have been subject to federal
mandates in recent decades that impose increasing regulatory roles upon local governments

coincidental to the provision of such services, and all are commonly managed and funded as
municipal utilities. ' '

2. The funding demands of a stormwater program are more similar to municipal water supply,
wastewater treatment, and solid waste management programs than to other functions. Capital

investment in infrastructure and continuous routine maintenance and remedial repair are

required by all these functions. Stormwater management shares the regulatory nature of other

municipal utility functions. Stormwater systems collect and dispose of stormwater in the

same sense that a wastewater treatment program collects and disposes of sewage and a solid
 waste program <ollects and disposes of refuse.

3. Stormwater service demands are met by a combination of physical facilities and operational

_programs. The cost of the facilities and programs are related to the development
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characteristics of individual parcels of property and activities taking place on those properties
rather than the economic value of the properties. The economic value of a property does not
necessarily determine its service demands on the stormwater system. Again, this corresponds
most closely to water supply, wastewater treatment, and solid waste management. '

Thus, cities and counties have contended that the inherent nature of stormwater management creates a
parallel with water supply, wastewater treatment, and solid waste management functions. All of these
functions involve the construction, operation, and regulation of an extensive systemn of infrastructure that
requires a substantial capital investrent. All are subject to federal mandates. As the infrastructure is
being developed, the level of capital expense for large projects may vastly exceed the financial resources
available in any given year.. This may necessitate bonding to fund the major projects, which in turn
requires a reliable source of funding to pay for the bond debt service. The physical systems deteriorate
over time, necessitating periodic repair and replacement, which may also require infrequent but
substantial expenditures. Stormwater systemns must also be cleaned and otherwise routinely maintained to
ensure their functionality, resulting in on-going operating expenses that require the adequate and stable
funding that a utility typically offers. Asset management and life-cycle accounting practices applicable to
public infrastructure treat stormwater systems in the same manner as water supply, wastewater treatment,
and solid waste programs.”

Financing Capital Improvements — Utilities are uniquely well suited to the funding require‘ments' of such
functions. For example, virtually every local stormmwater management program must build capital
improvements to augment, alter, or replace natural drainage systems. Many of these capital
improvements are very costly. Once a revenue stream is adequately demonstrated, a utility can utilize
bonding to pay for the most costly of capital improvements in the same way that water and sewer utilities
do. Bonding spreads the cost of facilities over a period of time more closely approximating the facility’s
useful life than is possible through some other funding methods. Through the design of a utility service
fee rate methodology, bonding can tie the cost distribution to the demands placed on the systems by
individual properties over time. Service fees can also be structured to recover the cost of both operations
and associated non-operating expenses like operating and emergency reserves. These attributes are as
applicable to stormwater management as they are to water, wastewater, and solid waste programs.

Service fees match Service Demands — The forms of funding available to utilities, most notably service
(user) fees, allow greater flexibility in structurihg funding to attain a desired distribution of costs than
other funding methods such as property taxes. A general legal tenet is that utility funding must be
consistent with the service and facility demands created by the users. Most other local government
functions (e.g., police, social services, and libraries) are funded by various taxes, exactions, and

* assessments that have little or no relationship to demands placed on systems or programs by the users of

these services.

.2 The Government Accounting Standards Board (GASB} Rule #34 dictates that capitalization of new infrastructure

and recapitalization provisions for replacement of aging infrastructure be incorporated into cost and rate analyses for
all manner of municipal utilities. '

38204 / [Final SWU 38204.doc] i0 . BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 Engineers-Architects-Consultants




Options for Stormwater Financing Volume 2 of 2

The Case for a Stormwater Utility City of Hannibal, Missouri

Distinct philosophies of local government funding have evolved to support general governmental
functions and proprietary functions. Taxes, spec'ia] assessments, exactions, and service fees must satisfy
what the courts have said are their philosophical foundations as wéll as more specific characteristics,
standards and tests in individual applications (e.g., the Keller factors in Missouri). The various state and
commonwealth courts have not been uniform or consistent, however, in the degree of compliance they
demanded with the philosophical foundation for each funding mechanism.

Fair & Reasonable Test — The stormwater management funding decisions in Hannibal must recognize the
standards and norms that have evolved for various local government functions over many years, as
reflected in the Missouri Constitution and legislation and in a body of judicial decisions, definitions, and

tests that are applied. With regard to service fees or charges for various municipal government purposes
managed as utilities, the philosophy that guides rate design is fairly well refined. The fundamental test
applied by the courts to service fees or charges is that utility rate structures must be “fair and reasonable”
and that the resulting fees or charges must “bear a substantial relationship to the cost of providing services
and facilities”.

By “fair” the courts have deemed that service fees to similarly sitnated 'properties or customers should be
similar, and that charges to dissimilar properties or customers should be relative to the differences in
demands placed on the systems and the services required. “Reasonable” means that a rate structure
should be proportional to the service provided. The “substantial relationship™ between service fees and
the cost of services and facilities requires that a logical linkage or “rational nexus” must be apparent.
Mathematical precision is not usually required to satisfy any of these standards.’

Judicial Deference — The courts have allowed municipalities (and special-purpose agencies such as sewer
districts) a high degree of flexibility in structuring their utility rates to reflect local needs and practices.
One of the characteristics that sets service fees apart from taxes, exactions, and special assessments is the
latitude the courts have extended to local legislative bodies (city, county, special-purpose district, and
regional councils, commissions, and boards, etc.) to determine how service fee ratés should be structured
to achieve overall community objectives in providing water, sewer, stormwater, solid waste, electric, gas,

- and other such services and facilities. This broad latitude is generally termed “judicial deference.”

- Under judicial deference, the courts:commonly presume that a utility service fee rate structure adopted by

local elected officials or boards is appropriate and correct in their community unless a plaintiff can
conclusively demonstrate that the local officials acted in an arbitrary and capricious manner in adopting
the rates, or that the results are illegally discriminatory. Therefore, a plaintiff challenging a utility service
fee rate structure bears a very large burden of proof. This allows a broader philosophy to be applied to

- service fees than to other municipal funding methods, yielding a variety of utility rate structures for water

supply, wastewater treatment, solid waste management, stormwater management, and even electricity and
gas services. As a result, utility rate stuctures tend to be generally consistent but rarely identical from

‘place to place. None of this, however, diminishes the need to assess the impact of the Hancock

Amendment on any prospective service fee in Missouri, since the design of rates is independent of the
procedural issue. '

¥ See Craig v. City of Macon, MO.
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In most cases involving stormwater utility service fees the term “stormwater service” has been broadly
interpreted. For example, stormwater service; has been generally accepted to include, but not be limited
to, the following:

s improvement, operation, and regulation of systems to provide collection, conveyance, and
treatment of stormwater; '

¢ protection of properties from stormwater runoff;

e pollution control; and, '

¢ support of vehicular and pedestrian transportation, mobility, and access to properties.

The underlying philosophy evident in the design of stormwater service fee rate structures in other cities
and counties reflects the fundamental tests that the courts have commonly applied to other types of
municipal utility service fees. Stormwater service fees or charges are usually based on the factors that
influence the peak rate of runoff from properties, the total volume discharged, and (in some cases) the
pollutant loads carried in the stormwater because these impacts translate more or less directly into system
and program demands and thus costs.

Benefits to Individual Property Owners Not Significant — Benefit is not a characteristic of service fees and
charges and is not usually quantified in the calculation of stormwater service fees and charges. “Benefit”
has a relatively specific and limited legal definition in terms of local government funding methods.
Benefit has been the foundation of non-ad valorem special assessments, which must reflect the *direct and
special benefit” peculiar to each individual property resulting from the subject project or, in some
instances, program. Benefit is technically contained in the form of increased utilization of the property
assessed, not simply an increase in the economic value of the land. Some assessment concepts do,
however, dictate that special assessments not exceed the value of a property after the beneficial
improvement is realized. The standards, tests, and specific methods allowed for quantifying benefit differ
from state to state.

It is possible to consider some of the “benefits” of stormwater management in the design of a “service
fee” rate structure if the local legislative body perceives a given benefit to be of service to a property in a
broad sense. However, this does not require that “benefit” be specifically quantified in service fee
calculations for individual properties in the same manner that would be required for non-ad valorem
special assessments.

" For example, while stormwater quality management may provide a “general benefit” to the entire
community, it would be extremely difficult to quantify the “special benefit” derived from stormwater
guality management accruing to individual properties. It can be fairly stated that providing improved
- water quality is a “service™ to the community at large that realizes a “general benefit” of better public
health. However, the service of stormwater quality management does not create benefits peculiar or
special to individual properties.

In this context, the “benefits” to the community in general resulting from a stormwater quality
management program can justify recovering the cost through a broadly-distributed service fee even
though specific water quality “services” are not performed for individual properties. Likewise, provision
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of adequate drainage service along roadways is generally beneficial to the commmunity in the form of safer
driving conditions, but a special benefit would be difficult to assign to specific drivers or pedestrians. A
comparable logic has been applied to justification of universal wastewater treatment and solid waste fees
to all properties. Even though an individual property owner or manager may choose to dispose of its own
wastewater or refuse independently, the existence of a public disposal system is a “service” to that
property as a result of the overall enhancement of public safety it creates. This is generally consistent
with the Missouri Supreme Court’s decision in Craig v. City of Macon.*

Demand for Services — “Demand on the systems” is considered in the design of most utility rates,
especially when variations in demand may have meaningful impacts on the cost of services and facilitjes.
Practically speaking, demand on the systems is one way of quantifying the cost of facilities and activities
associated with their long-term operation as a representation of the “cost of service”. For example, some
glectric utilities structure rates so peak hour demand costs more than non-peak hour demand. Peak hour
generation and transmission demands often translate directly into higher system requirements and costs.
Increased peak hour electricity rates thus reflect the cost impact of peak hour demand on capacity
provisions in the system. Similarly, stormwater rate structures based on impervious area right also be
interpreted to be highly reflective of peak demand, since impervious surfaces greatly increase peak rates
of runoff and require large capacity increases in stormwater conveyance and detention systems if
flooding, erosion and other problems are to be avoided. ‘

The short-term cost of stormwater services and facilities is primarily a function of peak demand (system
capacity), associated engineering, system maintenance needs, and compliance with water quality
mandates. In today’s local setting, stormwater quality control is not likely to be a dominant factor in the
cost of services and facilities, but is clearly an increasing priority for citizens and municipal
administrators. In light of the courts’ broad perspective of the philosophy supporting service fees in
general and the latitude allowed to local elected officials, Hannibal would be justified in adopting a
philosophy of stormwater management funding that reflects the cost of providing services and facilities to
meet capacity demands and maintenance needs. Benefit could be a secondary cpnsideration. However, it
is an appropriate consideration only to the degree that a service fee rate methodology or other funding
methods are used to fund services in the form of systems and activities that are of general benefit to the

' community, e.g., stormwater quality management and public education to promote personal safety during

flood events.

The design of a stormwater service fee rate methodology translates the utjlity funding philosophy into
“real life” by determining the apportionment of the cost of services and facilities across the community.
The critical issue is how stormwater service fee rates are structured to ensure that the philosophical

-objective is attained. As suggested above, a philosophy of funding stormwater management that

primarily reflects the cost of providing services and facilities is consistent with a “utility” approach, as
contrasted to the benefit philosophy of “special assessments” and other municipal funding philosophies
underlying taxes, exactions, etc. ‘

* Craig v. City of Macon, 543 5.W.2d 772, in which the Missouri Supreme Court held that the provision of solid

~ waste collection and disposal is not strictly to serve an individual person or property, but rather to ensure that refuse

is properly managed to ensure protection of the public health, safety, and welfare.
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3.3  Overview of Funding Sources for Stormwater Management

The following revenue sources and funding methods and mechanisms may be appropriate for some or all
of the costs of stormwater management in Hannibal.

1) General Fund appropriations

2) Stormwater service fees

3) Feesfor plan review, development inspgction, and special inspection
4) Special assessnients

5) Bonding

6) In-lieu of construction fees

7 System development charges

8) Impact fees

9) Developer extension/latecomer fees

10) Federal and state funding opportunities

The information presented in this section is somewhat generic. More specific reference to funding
mechanisms provided by Missouri statutes is contained in Section 4.5 addressing constitutional,
legislative, and case law issues.

3.3.1 General Fund Appropriations

The stormwater management progfam in Hannibal has been funded from the City’s General Fund
appropriations for many years. Although it is difficult to identify all expenditures related to stormwater
managemenf, total spending by DPW including direct capital outlays over the past ten years has probably
amounted to approximately $5,000 annually. The General Fund, with approximate annual revenues of
$21,500,000, clearly has sufficient revenue to support an'increase in stormwater management funding
either through a reallocation of current resources or tax increases, though it is questionable if either option
would be politically popular.

Reliance on General Fund support of stonmwater management apportions the costs in relation to the

sources of revenue for that fund, which are primarily property and sales taxes. This presents something of

- an inequity in the sense that many properties and people that place demands on the stormwater systerns

and services are exempt from such general revenue taxes. For example, there are numerous schools,
churches, and other properties that do not generate property tax revenue. Such properties do not currently

* participate in funding stormwater management through the City’s General Fund, yet they discharge a

substantial proportion of the total stormwater runoff in Hannibal.
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Even some private properties, for example discount retail stores, parking lots and warehouses that have
large expanses of impervious coverage, do not pay General Fund taxes commensurate with the demands
they impose on the stormwater systems. Conversely, other properties have little impact on stormwater
runoff but pay substantial property taxes. They are paying more for stormwater management through the
General Fund revenue sources than they would through other funding methods, for example a service fee
that reflects the service demands placed on the stormwater program and systems.

Hannibal’s General Fund revenues are relatively stable from year to year but appropriations for any
specific purpose are uncertain. Revenues within the General Fund are not dedicated to any specific
purpose, and allocations shift with perceived priorities. Stormwater management needs are likely to
receive better treatment in the budget in a year following severe storms and drainage problems than in a
year following a drought. This makes it difficult to plan and consistently carry out a long-term program
plan that depends on reliable funding year after year.

3.3.2 Stormwater Service Fees

Under the Missouri Constitution and statutes, cities are generally enabled to conduct stormwater
management, although the structure of municipal stormwater programs and the methods of funding are
not dictated by law. A city’s general authority is supplemented by federal and state laws that confer a
water quality regulatory role upon local governments through the National Pollutant Discharge
Elimination System. Stormwater service fees appear to be within Missouri cities’ scope of géneral
authority and police powers, and in fact have been adopted in Kansas City and Columbia. There is no
specific rate methodology that must be followed in setting service fees. Under a legal concept termed
“yudicial deference’” the courts grant city councils broad discretion to structure service fees as they see fit,
which would allow the Hannibal City Council to apportion the cost of stormwater management across the
community as deeméd appropriate through the design of a service fee rate structure.

Although most local governments that employ service fee funding for stormwater managément do so

" under a stormwater utility, that mechanism is not necessarily dictated. Several communities in Missouri
and other states have integrated a stormwater service fee with other water resource management fees,
most commonly wastewater service fees. For example, the St. Louis Metropolitan Sewer District (MSD)
has a specific fee that is allocated solely to the stormwater component of the sewerage systems the agency
operates. Independent cost centers and rate methodologies are typically employed for stormwater and
other functions in these cases. Most of the communities using this approach have extensive “combined”
sewers that collect and transport both stormwater runoff and sanitary sewage.

Regardless of whether Hannibal opted to have an integrated or separate service fee, it would quite likely
be subject to the Hancock Amendment to the Missouri Constitution. If a stormwater fee was incorporated
into BPW’s wastewater service fee it would be appropriate to have a separate stormwater rate
methodology supporting a separate cost center within the existing wastewater enterprise fund or an
independent enterprise fund. It is almost certain that any covenants associated with wastewater bonds
presently in force would dictate that an “arm’s length relationship” be established and maintained
between stormwater and wastewater budgets and funds. A variety of rate methodologies could be applied
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in either case. The primary consideration would be to establish an adequate linkage between the cost of
providing services and facilities and the apportionment of those costs through the rate structure.

Differences between Stormwater and Wastewater Management — It must be emphasized that the system
demands that result in the costs of service that the wastewater and stormwater programs incur do not have
the sarne origin and the same rate methodology should not be used for both. Wastewater treatment costs
are associated primarily with the quantity and strength of domestic and industrial sewage, while
stormwater costs are related principally te peak flow of surface runoff which is heavily influenced by land
development practices and patterns. Different types of rate methodologies would therefore be needed for
wastewater and stormwater management service fees in the event that a consolidated fee is adopted.
Simply increasing the City’s current wastewater rates to recover stormwater management costs is not
technically supportable. The other Missouri cities that have established stormwater utilities have kept the
stormwater utility separate from the wastewater entity and have used independent service fees.

Significance of Impervious Area — Stormwater service fee rates are most often based on conditions on
properties that affect the peak rate of runoff, total volume discharged, and pollutant loadings on receiving
waters. The most common rate structures used by cities in Missouri and nationally are based on the
amount of impervious area (roofs, paved areas, etc.) on each property. Impervious coverage increases the
proportion of rainfall that runs off the land during and following rain storms. Stormwater rates have also’
been based on the gross area of properties and a factor that reflects the intensity of development (most
notably in Bellevue, Washington and Cincinnati, Ohio). A few cities and counties have incorporated both
gross area and impervious area or the percentage of imperviousness into their rate calculation (for
example, Denver, Colorado).

Simplified residential rates are common, with many stormwater service fee methodologies having a flat-
rate charge for all single-family residential properties. Service fee charges to non-residential properties
are normally higher than residential charges, reflecting the greater runoff they typically generate. An
"equivalent residential unit" approach is often used to equate service fees on non-residential properties to
the rate applied to residences. Monthly residential rates typically range between $3.00 and $5.00,
although a few very advanced programs charge as much as $12.00.

The revenue generated by a stormwater service fee is a function of the design of the rate structure and the
make up of the community. Based on the experiences of comparable communities, a typical rate structure

might be expected to generate between $20 and $50 per gross acre annually for each $1 per month billed

to residential properties. Thus, a $3 per month service fee might generate $60 to $150 per acre each year,
although the higher figures are typical of densely developed urban areas like Cincinnati, Ohio and Seattle,
Washington. -

A stormwater service fee, whether established under a stormwater utility or a wastewater utility, could be
" coordinated with other funding methods. Revenue from service fees and other types of fees examined in

this report (including allocations of General Fund resources) can be blended to tailor the apportionment of
stormwater management costs as the City Council sees fit.
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Equity of funding can be enhanced through the service fee rate design process. For example, stormwater
service fees may be applied to non-taxable (public) as well as privately owned properties. In comparison
to tax-based funding strategies, use of a service fee relieves taxable (private) properties of a portion of the
cost of stormwater management.

Credits to Owners & Developers for Stormwater Improvements —~ Service fees also offer the opportunity
to incorporate incentives such as credits to reward responsible stormwater managerment such as on-site
detention of runoff, and to compensate for activities performed by the property owners which are
beneficial to the stormwater management program. Griffin, Georgia offered a credit to the local school
district to incorporate a “water-wise” curriculum in the district’s science program that would satisfy one
element of the City’s NPDES permit. '

No specific legislative authority is needed to incorporate credits and offsets as an element of a stormwater
service fee rate methodology. The authority to adopt credits and offsets is generally encompassed by the
basic ratemaking powers provided to locally elected officials. That authority includes the latitude to
establish a variety of stormwater utility service fees and appurtenant rate modifiers such as credits and
offsets to achieve what the authority believes is an equitable allocation of costs.

Credits are frequently included as part of a stormwater service fee rate methodology. Offsets are not. As
noted previously, the courts have generally deferred to locally elected officials in deciding what is
appropriate for their communities, especially in terms of service fee rate design. Courts in several states
have also cited the existence of credits as a characteristic of service charges (as distinguished from taxes)
in cases where a stormwater service fee has been challenged.

Credits against stormwater service charges are most commonly used to account for the mitigative effect
of on-site controls. In that sense, the credits are like industrial pre-treatment credits for industrial
wastewater dischargers. Credits may also be given for activities or functions performed by individual
property owners that reduce the demands bome by the public entity. The credits are usually
“conditional”, i.e. they are predicated on a property owner's continuing compliance with an approved
design and operating standards established by the stormwater management agency or on continuing
provision of an activity subject to a credit. Credits usually continue as long as the applicable standards
are met or the activities are provided.

In comparison, offsets are one-time, dollar-for-dollar allowances for extraordinary expenses that produce
a public benefit. For example, if a developer has installed a regional stormwater detention system that
provides storage capacity in excess of that normally required for such a development, the cost of upstream
regional detention or downstream public stormwater conveyance systems may be reduced. In such cases,
a one-time offset against a service fee might be granted to the developer for the additional incremental
capital expense of providing the excess capacity.

' The stability of revenue from a stormwater service fee ensures that long-range scheduling of capital
improvements and operations can be done with reasonable assurance that funding will be available.
Another advantage of a stormwater service fee might be to free up City’s General Fund resources for
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other purposes, though the “windfall” in this case would be inconsequential because the City has
historically spent virtually nothing on stormwater management.

The biggest potential disadvaniages of a stormwater service fee are the high visibility and the cost of
development and implementation. Regardless of technical distinctions between taxes, exactions,
assessments, and service charges, any form of government funding will be viewed by a majority of
citizens and property owners as a "tax" and will thus be potentially unpopular. The cost of stormwater
utility implementation in Hannibal is estimated to be $150,000 to $250,000 depending on the rate
methodology selected. This figure assumes that the preferred rate methodology is similar to those in use
elsewhere.

3.3.3 Plan Review, Development Inspection, and Special Inspection Fees

Hannibal has been reviewing stormwater improvement plans in conjunction with development approvals
for many years. Although there is no specific statutory authority for special service fees for stormwater
management plan review and inspections, these reviews could reasonably be included under the scope of
a stormwater service fee rate methodology since these are clearly fees for special services.

The rationale for including such fees in a rate methodology is based on the origin of demand for service
concept, in which costs are apportioned only among those whose needs require a specific service. The
full range of services and facilities provided by a stormwater management program is not uniformly
required throughout a community. Some services, such as plan reviews and inspections, are provided
only to a specific clientele. Instead of distributing the cost of such services among all service fee
ratepayers, special service fees can be adopted which apply only to the parties who are served.

Fees of this type are often incidental to the performance of specific regulatory activities that are intended
to protect the public health, safety, and welfare. Some of the regulatory activities may be mandated by
federal and/or state requirements or as conditions of NPDES stormwater discharge or other permits. In
other cases special purpose fees are simply intended as a cost recovery mechanism that assigns the
expense to a specific clientele that is served.

Special fees may have applications beyond plan review and inspection services. For example, experience
has demonstrated that on-site detention systems tend to deteriorate rapidly after about five years.
Maintenance is sometimes deferred, or alterations may be intentjionally or unintentionally made to
facilities, compromising their functionality. Annual or biannual inspections may be required to ensure
that on-site systems are properly cared for and not altered from their approved design. It would seem
appropriate that the cost of such inspections be assigned to the specific property owners through special
fees, thus relieving the general service fee ratepayers of that cost of service. -

Adoption of special fees to recover the costs of such functions would require that other City fees
associated with the same reviews or inspections be evaluated to ensure that developers are not being
charged twice for the same services. This might require adjustments in other fee schedules, and

_ accounting changes to ensure that the special fees for stormwater plan review, inspections, etc. are
_ allocated to a stormwater enterprise or special revenue fund.
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3.34 Special Assessments

For many decades capital improvements to stormwater drainage systems in many states were commonly
funded through special assessments upon benefited properties or special- taxes (e.g., sales taxes, gasoline
taxes). The special assessment concepts in the United States evolved from historic English ditch law
concepts originally conceived to pay for drainage of farmlands. The historic assessment concept was
predicated on allocating drainage costs to the farmers in proportion to the direct and special benefits they
individually derived in the form of increased crop yields and grazing use. This led to methodologies that
were associated with the value of the enhanced use of the land rather than the demands placed on the
drainage systemns.

Chapter 88 of the Missouri statutes authorizes the creation of special assessment districts to finance public
improvements, including stormwater management facilities. The statutes provide that a city must draw a
district and determine the improvements to be made that will benefit the district. A district is established
by ordinance adopted by the City Council after a public hearing. The ordinance must reflect the total
assessment and method of assessment. The city assigns a portion of the total cost of the improvements
within that area to each parcel in the district. Special tax bills are issued and are payable in 60 days or in
installments over a period of up to 10 years. Tax bills paid in installments include interest. If a property
owner defaults on the tax bill, the remedy is to pursue a tax foreclosure sale.

Inherent shortcomings of special assessment funding as applied to stormwater drainage systems in an
urban setting have also become increasingly evident in recent years. The chief drawback of the traditional
special assessment methodology is that the distribution of costs must be proportionate with the direct and
special benefit accruing to each property being assessed. The benefit must be definable, measurable in
some economic rmanner, and available to the property being assessed within a practical timeframe.
General benefits accruing to all properties as a result of a stormwater improvement cannot be used to
justify a special assessment, for example better traffic movement alon g roads that are not frequently
flooded or improved water quality.

The courts have established substantially different standards for special assessments versus service fees.
Broad latitude is given to local elected officials in setting service fee rates. Special assessments must
comply with more restrictive technical standards based on individual benefit. Fully complying with the
standards the courts have set for special assessments requires more precise and costly data than is needed
to support a service fee, which must simply be fair and reasonable in its general application.

As aresult, special assessments for drainage are most workable in a very localized application. For
example improving a ditch or channel that directly serves a few properties or a relatively small area is an
appropriate project for special assessment funding. A special assessment is less suitable for capital
projects that serve a wide area, and wholly unsuited to facilities providing a general service (or benefit) to
the community at large as compared to specific individual properties. Because so much of what must be
done to effectively manage stormwater quantity and quality in Hannibal is not directly and specially
beneficial to individual properties, assessments are not workable as the prime source of funding for the
stormwater management program priorities projected for the foreseeable future.
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While the provisions of Chapter 88 provide a method for creating special assessment districts to finance
improvements in particular areas, this approach is not widely used in Missouri. The special tax bills that
are issued are not a familiar concept for investors and are not widely marketable, unlike municipal bonds.
The only remedy for investors, if a landowner defaults, is to institute a tax foreclosure sale on the
property, a lengthy procedure that requires strict compliance with statutory guidelines. Thls adds to the
unattractiveness of this mechanism to investors.

Nationally, the pressure to identify new funding methods has increased as assessments have become less
and less suitable for stormwater management programs and projects in recent years. The emerging
“watershed” orientation of stormwater master planning and improvements accentuates the limitations
associated with special assessments. The advent of an increasing local government role in stormwater
quality management has further eroded the usefulness of special assessment funding, since it is
particularly difficult to demonstrate the direct and special benefit of stormwater quality management to
individual properties.

A stormwater utility special service fee can be used instead of a special assessment to isolate certain costs
to a limited number of properties or persons served by a specific capital improvement or program activity.
A special service fee is much more flexible than an assessment, can be applied to large areas as well as
small, and does not have to meet the more rigorous benefit tests applicable to direct and special benefit
allocations. Instead, a special service fee adopted under the umbrella of general ratemaking practices
must adhere to the standards generally applied to service fees.

When employing special service fees in situations where special assessments might have been used in the
past, it is vitally important that a consistent approach be applied. A level of service provided to one
portion of the service area and funded through the normal service fee should not be subject to a special
service fee in another portion of the service area unless the long-term cost for that comparable level of
service is clearly so different that a special fee can be justified. Just as wastewater utilities do not charge
customers located farther from a wastewater treatment plant a premium over those located nearby, special
service fees are rare except in cases when significant differences in the cost of providing a comparable
level of service exist.

- The other circumstance in which special fees are sometimes used is when a capital improvement is

expedited apart from normal priorities or is designed and built to a higher level of service than normal.
The departure from normal priorities or service level can be translated into a special service fee. The
drawback to such practices is that the public may perceive it as an elitist policy enabling more affluent
customers to “buy their way up” the priority list or obtain more service regardless of what objective
program priorities may be.

3.3.5 Bonding

* The Missouri Constitution and statutes authorize the use of bonding for capital improvements to local

infrastructure, including stormwater systems. Bonds are not a revenie source, but simply a method of

“borrowing for debt service on other revenue sources. Capital improvements can also be funded through
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annual budget appropriations, but annual revenue resources are often insufficient to pay for major capital
investments.

The chief advantage of bonding is that it allows construction of major improvements to be expedited in
advance of what could be funded from annual budget resources. This is accomplished by spreading the
costs over time, much like a home mortgage or automobile loan enables a buyer to acquire assets they
could not buy for cash. In the case of stormwater management, expediting a capital project by several
years through bonding may result in significant public and private savings if flooding, other damaging
impacts, and inflation of land acquisition and construction costs are avoided. The major disadvantage of
bonding is that it is essentially a loan that incurs an interest expense, which increases the total cost of
capital projects, land acquisition, etc.

Two types of bonding are available to cities and counties in Missouri, revenue bonding and general
obligation bonding. General obligation bonding incurs a debt that has first standing with regard to public
assets and is backed by the "full faith and credit" of the issuing agency. General obligation bonds require
voter approval. All revenues, including various taxes, may be used to service a general obligation debt.
In contrast, revenue bonding is supported and ensured only by particular revenues specified in the bond
covenants, such as service fees.

Creation of a separate source of revenue that is earmarked specifically for stormwater management (e.g.,
a stormwater service fee) would allow the City to sell revenue bonds to pay for stormwater capital
improvements if market acceptance was attained for the bonds. However, revenue bonding issued by
Hannibal would not be backed by the full faith and credit of the City, and would likely incur a slightly
higher interest rate in the bond market. Recent history suggests that the bond market has recognized the
stability of stormwater service fee income, and has priced stormwater revenue bonds favorably.

It is also possible to issue general obligation debt that is backed by the full faith and credit of the issuer
but has debt service funded from a designate revenue source like service fees. This is commonly referred
~ to as “double-barreling” of bonds. It typically attains the same bond rating and interest rate as general
obligation debt without requiring a general tax increase, although the fall-back position for the bond
holders is a covenant by the issuer that its full faith and credit is ultimately behind the bond.

Bonds are not intended to be a funding mechanism for day-to-day operations, but some costs can be
viewed either as a capital or operating expense. For example, the lack of a clear distinction between
remedial repairs and new construction has resulted in bonding sometimes being used for major repairs
that might also be considered an operating expense. Given the stormwater needs in Hannibal, the most
appropriate use of revenue bonding would be for capital construction and acquisition of land and
easements for maintenance access to the many creeks and ditches in the comrnunity.

3.36 . In-lieu of Construction Fees

In-lieu of construction fees are not specifically authorized under Missouri law, but might conceivably be
adopted as one element of a comprehensive stormwater service fee rate methodology.  The need for in-
lieu of construction fees stems from problems associated with requiring on-site detention systems on

38204 / [Final SWU 38204.doc] 21 BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 Engineers-Architects-Consultants




N

Options for Stormwater Financing Volume 2 of 2

The Case for a Stormwater Utility City of Hannibal, Missouri

numerous residential subdivisions and comrnercial properties. Detention systems store stormwater runoff
during the peak of a storm event and slowly release it afterward, and have been shown to reduce the
discharge of pollutants by allowing some settling to take place. However, on-site detention requirements
result in small and relatjvely inefficient systems on private properties, which often are not properly
maintained. They tend to deteriorate rather quickly, and can be easily modified or even eliminated
entirely without the City’s knowledge. A proliferation of small detention facilities quickly creates an
inspection and enforcement problem for a local government. Fewer large systems serving many
properties would be more reliable and efficient, but on-site detention involves a private developer paying
for the facility whereas the general public usually pays for regional systems.

An in-lieu of construction fee offers a practical option that may be preferable to both developers and the
City if widespread use of on-site detention systems becomes a strategic element of the long-term
stormwater management plan. Developers would simply be required to pay a fee in-lieu of building an
on-site system, assuming that the off-site impacts on properties immediately downstream of the
development could be avoided.

In-lieu of construction fees are sometimes confused with impact fees and other development exactions
(see below). However, in-lieu of construction fees are usually a substitute for requiring on-site solutions,
and may be used even in instances when an on-site system would work. In contrast, impact fees are
generally used to pay for off-site measures to compensate for the service-demand effects of a
development that are not solvable on-site. For example, the impact of a shopping center on stormwater
runoff might be resolved either by requiring an on-site detention system or by building a regional facility
off-sight that is paid for in part through in-lieu of construction fees. Shopping center traffic that clogs
nearby roads cannot be solved on-site, but an impact fee might be used to pay for additional traffic lanes
and/or signalization to mitigate the impact on roadways for some distance away from the shopping center.

The major advantage of in-lieu of construction fees is that the City (and thus the taxpayers or ratepayers)
would not solely bear the capital expense for regional detention and other systems to mitigate the runoff
impact created by private development projects. Developers would be required to mitigate the impact of
their projects, and the long-term regulatory problems of numerous on-site detention systems would be
avoided.

The most important disadvantage of in-lieu of construction fees is that they rarely generate sufficient
revenue to fund construction of fegional detention facilities or to enlarge conveyance systems. This
dictates that other revenues must be available to initially build regional facilities, so the taxpayers or
ratepayers are burdened with the up-front cost. In-lieu of construction fees can be a meaningful
component of total long-term cost recovery, however. It is also necessary that well-refined capital
improvement plans be available from which the cost of the necessary regional improvements can be
determined as the basis for setting in-lieu of construction fees.
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3.37 System Developmeht Charges

System development charges are also known as capital recovery charges, capital facilities fees, utility
expansion charges, and by other titles. They are not specifically provided for by authorizing legislation in
Missouri, but have been incorporated implicitly into stormwater and other utility service fee rate
structures in Missouri and elsewhere. '

Capitalization charges differ from impact fees. Instead of being based on impact mitigation through
additional improvements or systems, they are usually designed to recover a fair share of the prior public
investment in excess infrastructure capacity from a developer who makes use of that additional capacity.
In most cases, the excess capacity has been provided in anticipation of development projects. It is usually
a more economical and prudent long-term policy to anticipate growth-related stormwater service demands
than to attempt to increase service capacity as growth occurs. '

There are several ways of structuring and calculating capitalization charges, including the growth-related
cost allocation method, the system buy-in approach, the marginal incremental cost approach, and the
value of service methodology. These differ from in-lieu of construction fees and impact fees primarily in
terms of: 1) the fundamental purpose of the charges; 2) their relationship to the point in time when
improvements are made versus when the charges are collected; and 3) their relationship to specific
facilities which are funded through service charges. In most cases, system development charges are
related solely to capital costs, as opposed to operating expenses. However, some justification may exist
in certain circumstances for incorporating long-term operating expense associated with system capacity
into a capitalization charge.

System development charges basically provide a mechanism whereby developers participate in paying for
excess capacity that was previously built into a public system in anticipation of their needs. In effect, a.
system development charge allows a deferral of participation in the capital cost of a facility until a
property is developed and makes use of the provisional capacity. The use of such fees for stormwater
management capital costs is clearly appr0priate’ since most drainage systems are consciously designed to
provide excess capacity to accommodate future development in an economical manner.

When contained within a user fee structure, a stormwater capitalization charge is typically structured to
reflect the basic rate methodology employed. Most stormwater service fees are based on impervious area.
The obvious result is that only developed properties are charged a service fee. Undeveloped properties do
not have impervious area and therefore are not charged. However, capital facilities being funded by the
service fee will usually be designed with future conditions in mind, including the impact of growth. This
results in excess capacity being incorporated into the system and being paid for solely by currently

‘developed properties under an impervious area methodology. A capitalization charge may therefore be

adopted as .a recapture mechanism to ensure a fair and reasonable allocation of the capital costs among all
properties using the facilities over time. The calculation of a capitalization charge may also include a
system depreciation factor so that a development built near the end of the useful life of a facility pays
only for the portion of the life cycle when it is using the capacity prdvided.
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Some communities have adopted a service fee rate methodology which bills undeveloped as well as
developed properties. This is most common when extensive major capital improverents to the systems
are being funded and built and it is desirable to spread the cost as widely as possible to keep rates low. If .

designed to properly allocate capital costs, this type of rate methodology can obviate the need for a

capitalization charge to recapture deferred financial participation. However, this approach also poses a
potential inequity. Itis based on speculation that all undeveloped properties will be developed to the
design condition within the life cycle of the facilities and make use of the capacity provided, which may
or may not be a reasonable assumption in all cases.

3.3.8 Impact Fees

Impact fees are a developer exaction that has been associated with a variety of public infrastructure
components across the United States. Impact fees are often popular with existing residents who wish to
see developers pay the entire cost of new capital facilities. Naturally; they are just as often highly
unpopular with developers. Specific applications of this type of funding method have been the subject of
a great deal of litigation nationally. An unusual aspect of impact fees is that state courts around the
country have been notably inconsistent in their definition of them and decisions on their application.

Standards have evolved for adopting and applying such fees and have been institutionalized in legislation
in several states. Development sector interests, particularly home builders associations, have taken the
offensive and gained adoption of impact fee laws in several states that impose so many administrative
burdens and limitations on use of impact fees that they are essentially impractical as a funding source for
stormwater system improvements. -

Impact fees are typically limited to situations in which the impact of new development on existing
infrastructure systems is: 1) measurable and certain; 2) of definable geographic or systemic extent: and 3)
quantifiable in terms of the incremental capital investment that will be required to maintain (not attain) an
adequate service level. The final point is critically important in terms of stormwater management

systems. Few of the local stormwater systems that have problems could be described as providing an
- adequate level of service at the present time. Impact fees cannot be used to bring an inadequate existing

system up to an adequate service level, and thus are not useful in correcting the many problems that
currently exist in the stormwater systems in Hannibal. Impact fee revenues must also be earmarked for
specific projects or uses, must be expended relatively quickly, and, if not spent for the stated purpose,
must be returned to the developer, often with interest.

Even though there is a some new development and redevelopment taking place in Hannibal, most of it

- cannot be reliably shown to demand additional service capacity exceeding what would be provided by an

adequate system (if one was in place). The City simply does not have the engineering analyses and
master plans to support such a position. An impact fee would therefore generate little revenue and place
burdensome administrative demands on Hannibal to manage and track the use of the funds. A system
development charge adopted as part of a stormwater service fee rate structure is a better mechanism to
ensure that new development participates fairly in the cost of facilities. SDCs differ from impact fees in
several important ways (see System Development Charges, above).
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3.3.9 Developer Extension/Latecomer Fees

Developer extension/latecomer fees are not specifically provided for in Missouri statutes as a source of
funding extensions of stormwater systems, but might be within the authority of local governments if
adopted as part of a comprehensive stormwater service fee rate structure. They are not a revenue
mechanism, but rather a means of properly distributing capital investment costs among several properties
when a facility is built by one developer with excess capacity to accommodate adjacent or nearby
properties that are to be developed subsequently. The most common use of this type of fee around the
country is for water and sanitary sewer system extensions.

- A developer extension/latecomer fee works in the following way. Developer "A" proposes a project that

My It

requires a stormwater (or water, or sewer) system with "x" capacity. Practical design considerations
indicate that a larger system should be installed to properly serve other nearby properties that are
currently undeveloped but would be likely to use the system when they are developed in the future.
Developer "A™ therefore is required to build a larger system than necessary simply to serve his or her

. property, and incurs an additional cost. Property owners subsequently tapping into the improved system

when their development occurs are chargéd a one-time fee by the administering agency for connecting to
it, and the fee'is then transferred to Developer "A".

This type of fee is supposed to be structured so that Developer "A" and all other property owrners
ultimately bear a fair proportion of the capital cost associated with system. The administering agency
typically receives no revenue from the fee, although some do charge administrative expenses on top of the
capital cost that is being distributed by this funding mechanism. This type of fee appears to be practical
and feasible for Hannibal, but only in the future when the capital improvement needs have been fully
defined for local areas and development standards are adopted requiring provision of excess service )
capacity as a condition of development approvals.

3.3.10  Federal and State Funding

Hannibal has all necessary authority to make use of federal and state government grants and loans that
might be available to help support its stormwater management program. The only action needed is for the

~City Council to apply for and accept various grants and loans. However, with the exception of the

funding that might possibly be available in the future from the United States Army Corps of Engineers or
the State of Missouri’s revolving loan fund for water quality management, there are few federal and state
funding mechanisms for local stormwater management programs. Federal involvement in stormwater
management {other than regulatory programs) is typically limited to advisory assistance, cooperative
prograrns like those provided by the United States Geological Survey and the Corps of Engineers, and
emergency response following devastating floods.
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4. Trends for Stormwater Management Programs

4.1 Introduction

In response to widespread stormwater problems in Hannibal, City officials in Hannibal are interested in
finding ways to improve the delivery of stormwater management services and facilities. As described in
Section 2, the City currently provides a stormwater management program that is essentially reactive. '
Hannibal wishes to consider options for increasing operational services and upgrading its drainage
infrastructure to provide a higher level of service. Doing so will require additional funding, which is not
possible with present resources unless other City programs are reduced. That is likely to be deemed
unacceptable to the community, which dictates that the revenue stream of existing funding sources be
enhanced and/or that new sources be found. '

The scope, extent, and level of stormwater service to be provided is one of the key issues that must be
addressed before the feasibility of prospective funding methods can be evaluated. Scope of service
involves “what” stormwater management functions the City wishes to provide. Extent of service has two
dimensions: 1) the geographical area where the City will perform stormwater management; and, 2) the
delineation of which components of the drainage systems will fall under City operation and management.
The level of service involves performance standards, in terms of physical capacity and the frequency at
which various activities are performed.

This section provides an overview of the trends and changes in stormwater management across the United
States and a strategy for upgrading stormwater management in Hannibal. The purpose of this projection
is simply to describe the program elements likely to be needed in the future and roughly estimate the
magnitude of the funding requirement so the feasibility of various funding options can be weighed in an
appropriate context. If the City deems one or more of the funding options to be feasible, then these need
to be examined in greater detail in a follow-up phase. '

4.2  Historical Trends in Stormwater Management

Communities perform stormwater management to meet a variety of objectives and at differing levels of
service based on their perceptions of needs and purposes. Various patterns of stormwater management
have occurred over the years, and these have evolved as the base of knowledge, experience, values, and
external influences change. Thus, there are many possible trends on any topic or issue that exist at a
given point in time. Different trends may ernerge, ascend, coalesce with-other perspectives, and fade
away as circurnstances change.

In the case of stormwater managerment, a series of shifts have occurred historically in the United States.
The pace of change has accelerated in the past thirty years. Key changes have been driven by (or at least
have paralleled) broader social, economic, legal, and governance trends. In particular, the stormwater"
management role of local government has significantly changed as a result of federal environmental

- protection laws and court decisions. Significant advancements in engineering, technology, and

management systems have facilitated these changes.
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Notably, stormwater management is no longer concermed only with flood protection or drainage of water.
Nor is it a purely local issue. The extension of the federal government’s National Pollutant Discharge
Elimination System (NPDES) to municipal stormwater discharges, which began in 1990, has brought
water quality to the forefront. Watershed management and comprehensive water resource management
(including water supply, wastewater treatment, groundwater protection, and other issues) are the keynotes
of current emerging trends. This has hastened the obsolescence of old stormwater management practices
that were primarily oriented toward flood protection and erosion/sedimentation control.

There have been many stormwater management trends in the United States. These trends correspond
chronologically to the country’s evolution from the exploratory period of the 17th and 18th centuries,
through the agricultural period and emergence of the industrial age in the 19th century, to the modern
scientific/technical era of the 20th and, now, 21st centuries. Significant change has occurred in many
aspects of stormwater management and the roles of local government over this lengthy period.

Early Patterns of Storm Water Management — In the colonial period small-scale stormwater manégement ~

-was principally performed for agricultural purposes, such as increasing crop yields and facilitating animal

husbandry. The objective was to control the quantity of runoff, by routing it into and through conveyance
systems such as ditches to discharge into ponds, lakes, strearns or rivers. The earliest perspective of
stormwater management in cities paralleled the rural approach — put the stormwater into ditches and get it
away from actively used properties. The predominant thinking was that “If it is good enough for the
farm, it is good enough for town”. English ditch law concepts were adopted in the American colonies to
organize these efforts and apportion the costs. Many local governments were also involved in building
flood protection works during this period, since the cities and towns were typically located along rivers
that provided the primary mode of transportation.

It soon became apparent that open drainage ditches might work fine for farms, but they create problems in
towns. A trend slowly emerged of putting stormwater into wood-stave pipes. Benjamin Franklin noted
that a primary objective of piping stormwater in Philadelphia was to keep women’s petticoats from
dragging in muddy streets and paths. This practice evolved with new technologies as brick, metal, and

- -concrete became the materials of choice for containing and conveying stormwater runoff.

As towns grew into larger cities the control of human wastewater became an issue, resulting in the
installation of pipes and brick sewers to collect, convey, and discharge sewage. This presented a new
opportunity to capture and discharge stormwater as well, and “combined sewers” became common during
the 19th century as urban centers like Boston, Baltirnore, Philadelphia, New York City, and St. Louis
developed. Of course, they weren’t known as combined sewers then because the concept of separated

. sanitary and storrnwater sewers was not formally introduced until the 20th century.

Early 20™ Century — Treatment of sewage prior to discharging it to receiving waters became the preferred
gep ging P

* practice early in the 20th century for public health reasons. By then, combined sanitary sewage and

stormwater sewers were comrmon. At about the same tirne, the introduction of the automobile contributed
to a new stormwater trend based on collecting and channeling stormwater off the rapidly expanding road
surfaces as quickly as possible and installing larger drainage systems to prevent road flooding. Road
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drainage systems significantly increased the flow in the combined sewer systemns. Engineers soon
realized that installing separate sewers for wastewater and stormwater would be economically more
efficient because the volume of wastewater requiring treatment could be significantly reduced by putting
stormwater into separate systems. Separation also reduced the frequency of sewage overflows when
conveyance and treatment system capacities were exceeded.

Trends in the 1970s and 1980s — By the 1970s it was recognized that simply collecting and discharging
stormwater as rapidly as possible was not working. Trends evolved to control the peak volume of
stormwater runoff that reached the structural dramage systems and was discharged downstream.
Essentially, the plan was to keep water from the storm sewers, ditches, and channels rather than rushing it
into those facilities. The concept of small-scale stormwater detention emerged to attenuate peak flows,
and the 1970’s and 1980°s have been described as the era of “detention mania”. In many communities
on-site detention was required on all new commercial and residential subdivision developments, resulting
in a rapid proliferation of relatively small systems of dubious design and construction quality. However,
such systems failed to solve downstream ﬂobding problems in many cases because so much development
had preceded the inauguration of on-site runoff control requirements.

Watershed Perspectives — Thus emerged the trend to consider the hydrology of the drainage systems from

a broader perspective, often involving entire watersheds. This was facilitated by the introduction of

computerized hydrologic modeling of both closed and open drainage systems in the late 20th century.
However, even such sophisticated analytical capability did not ensure solutions. Construction of

' improvements was often delayéd because of the high costs and a lack of funding: More than one

community simply procrastinated until the next severe storm and flood event occurred, when the

quandary for funding reappeared.

Water Quality — By 1980 an additional concern was emerging — the impact of stormwater runoff on
receiving water quality. So this trend involved the control of both flooding and pollution. This led to the
development of so-called Best Management Practices, or BMPs, intended to reduce the amount of
pollution being discharged in stormwater runoff. By the 1990’s this morphed into a broader trend
concerned with the overall ecology of receiving waters. Wildlife and fisheries habitat, species diversity,
water quality protection, and aesthetic interests became influential forces in stormwater management.

At the close of the 20th century the next extension of that trend promoted the concept that “water is water
is water” in all its varied forms and circumstances, and it should be managed holistically. As we begin
the 21st century, this has now begun to merge disparate interests such as water supply, wastewater
treatment, stormwater management, groundwater protection, coastal zone management, and other related
. issues into a more cohesive approach to water resource management generally. Perhaps most
significantly, these concerns and concepts have been institutionalized in legislation and regulatory
mandates at the federal level.

BIending of Funding Methods — A pattern has emerged in recent years as more cities and counties adopt
stormwater management strategies that include both quantity and quality control and adopt funding to
meet the increasingly diverse needs their stormwater programs entail. Funding strategies have become

38204 / [Final SWU 38204.doc] 28 - ‘ BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2003 Engineers-Architects-Consultants




Options for Stormwater Financing Volume 2 of 2
The Case for a Stormwater Utility City of Hannibal, Missouri

more complex, often involving several revenue sources instead of a single method. A city or county may
rely on one funding mechanism to provide the bulk of the needed revenue, but in many cases special-
purpose funding has been selectively used to pay for certain capital improvement, operating, or regulatory
functions. This has resulted in a blending of funding methods and funding philosophies that fit with the
more complex programs.

Increased Community Partjcipation — It should also be noted that community participation in local
governance issues has been radically altered by the emerging internet technology and the dawning of the
information age. Direct involvement and participation of the public in stormwater management planning,
and in decisions on issues such as funding, are now the norm rather than the exception. Manifestations of
this include the now common practice of assembling a stormwater advisory committee as part of the
investigative and planning process and conducting community surveys to elicit public comments.

4.3  Overview of Municipal Stormwater Management Services

The stormwater management practices of cities, counties, and special-purpose districts are changing
rapidly as new trends emerge, technology improves, environmental laws become more rigorous and more
strictly enforced, community expectations increase, and the risk and expense of failing to solve drainage
problems grows. Prior to the 1970’s, municipal stormwater management was typically reactive. It was
given a secondary status and often ignored entirely. Most local governments did little to effectively
manage stormwater drainage and virtually nothing to mitigate its water quality impacts. Even flooding
incidents typically elicited only short-term reactive measures that addressed symptoms rather than causes.
Few true solutions were attained. Deferring\solutions to drainage problems makes little long-term sense,
but it has been a prevailing practice for many municipalities over the years.

The most visible stormwater problems that cities deal with are flooding, channel erosion, and
sedimentation. These result in highly visible, damaging, and sometimes life-threatening impacts. In

- contrast, pollution of receiving waters due to stormwater runoff is long-term and more subtle impacts than

flooding and erosion. Stormwater quality management has gained visibility and a higher priority in the
past thirty years, in part due to mandates contained in the 1972 Clean Water Act (CWA)’ and 1987 Water
Quality Act amendments to the CWA. The City of Hannibal must now comply with a National Pollutant

Discharge Elimination System (NPDES) permit for its stormwater systerns. This increasing emphasis on

water quality dictates that local governments undertake a preventive approach rather than reactive.

There is a broad range of activities that may be performed by a municipal stormwater management
program (see Table 1). Few communities perform all of these activities. These activities can be
classified as administration, public involvement and education, billing and finance, stormwater quality
management, engineering and planning, operations, regulation and enforcement, and capital
improvements.

5 Public Law 92-500
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Table 1
Stormwater Management Functions

Administration
General Administration
General Process Planning & Development
Inter-local Coordination

Public Involvement and Education
Public Awareness and Education
Public Involvement _

Standing Citizen’s and Focus Groups

Billing and Finance
Billing Operations
Database Management
Custorner Service
Financial Management
Capital Outlay
Overhead Costs
Cost Control .
Support Services

Stormwater Quality Management
Quality Master Planning
Retrofitting Program
Monitoring Program
* Structure and Non-Stmcture BMP Programs
Pesticides, Herbicides and Fertilizer
Used Oil and Toxic Materials
Street Maintenance Program
Spill Response and Clean-Up
Program for Public Education and Reporting
Leakage and Cross Connections
Industrial Program
General Commercial and Residential Program
Hlicit Connections and Hlegal Dumping
Landfills and Other Waste Facilities
Combined Sewers Program
Groundwater and Wellhead Protection
Drinking Water Protection
Watershed Assessments
Septic, Inflow, and Infiltration Corrections

Engineering and Planning
Design Criteria, Standards and Guidance
Field Data Collection
Master Planning
Design, Field and Operations Engineering
Hazard Mitigation
Zoning Support
Multi-objective Planning Support
GIS and Database Management
Mapping
Land Use Planning & Controls

Operations
General Maintenance Management
" General Routine Maintenance
General Remedial Maintenance
Emergency Response Maintenance
Infrastructure Management '
Public Assistance -

Regulation and Enforcement
Code Development and Enforcement
General Permit Administration
Drainage System Inspection and Regulation
Zoning and Land Use Regulations
Special Inspection Programs
Flood Insurance Program
Multi-Objective Floodplain Management
‘Erosion Control Program

Capital Improvements
Major Capital Improvements
Minor Capital Improvements
Land, Easement, and Right-of-Way
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4.4  Functions of a Stormwater Management Program

The successful management of stormwater in a community involves several functions. Stormwater
processes occur across a complex infrastructure of inlets, gutters, storm sewers, ditches, channels streams,
and rivers. Stormwater events bring temporary forces into the community environment that can move and
float objects and erode soils; flood yards, driveways, streets and even structures; and even threaten human
safety and cause loss of life. Management of this infrastructure involves engineering and planning for the
physical system, regular operation and maintenance to ensure proper function during the next events, and
financing of these functions. Capital improvement programs are frequently necessary to upgrade the
infrastructure for satisfactory operation. And the improved understanding of environmental relationships
has lead to federal regulation of stormwater quality. All of these functions can fit into the operation of a
stormwater utility.

4.4.1 Engineering & Planning

Engineering and planning is a basic function for successful management of stormwater runoff. Design
stand?a{ds for the physical system are needed to ensure adequate capacity for the passage of storm flows.
With the variations in storm events, it is reasonable to design for the small, frequently occurring storms,
and even the moderate-sized occasional storms. However, it becomes financially impractical to build for
the large, infrequent storms, so analysis is warranted to determine what represents the greatest benefit to
the community.

Engineering and planning can entail maintaining and enforcing a set of practical design standards for the
community governing the current system and future development. A physical inventory of the
stormwater infrastructure is valuable to assess the condition and capacity of the system, and to identify
bottlenecks that cause problems. Mapping and geographical information systems (GIS) can aid in
tracking these physical assets.

Planning for stormwater can preserve 100-year floodplains for land uses that are compatible with periodic
flooding, such as parks and recreation and open space corridors. Planning can also identify conflicts
between stormwater processes and residential, commercial, and industrial land uses, and where

- improvements are needed to reduce risks of property damage and threats to human life.

Encroachment of building or property improvements into stream channel banks can reduce the area
available for passage of stormwater flows. Over a period of years, construction on the banks of channels,
without consideration to the watershed and hydraulic factors, can constrain peak storm flows and create
flooding and property damage upstream. The acquisition of easements for the adequate passage of storm

_flows can prevent future encroachment into channels and aid in remedying any existing encroachment

problems.

44.2  Operations & Maintenance

Operation and maintenance of the stormwater system is needed to ensure the functional integrity of the
constructed system, as well as remove blockages and maintain system capacity. Inlets, pipes and culverts

38204 / [Final SWU 38204.doc] 31 BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 : ’ Engineers- Architects-Consultants




Options for Stormwater Financing Volume 2 of 2
The Case for a Stormwater Utility City of Hannibal, Missouri

can accumulate trash and debxis carried by stormwater runoff and reduce the capacity to carry flows.
Flooding can result if these pathways are not maintained. There will be critical places around the
community, particularly streets and intersections, sidewalks, yards, and even buildings that can be
vulnerable to flooding when the system loses capacity to convey flows.

Natural processes cause the deterioration of inlets, pipes and culverts that make up the stormwater system,
and soil erosion around these components and along channels can threaten structures nearby. Periodic
inspections are needed throughout the system to assess the condition and identify critical places where
repairs, replacement or other remedial measures are necessary.

4.4.3 Billing & Finance

A stormwater utility must have funding mechanisms in place to pay for infrastructure improvements and
operations. Stormwater utilities can receive funding from service charges or the collection of taxes, fees
or other assessments. Billing of customers served by the utility is a basic function that requires a list of
accounts and provisions for closing old accounts and opening new ones as ownership changes. Financial
management is needed for the receipt and disbursement of funds. Budgeting for revenues and expenses is
needed for prudent management.

4.4.4 Stormwater Quality Management

In recent years the federal government has extended the National Pollutant Discharge Elimination System
(NPDES) to stormwater in an effort to maintain the environmental quality of the nation’s waterways. The
most recent iteration applicable to smaller cities and towns is known as “NPDES Phase II”, and is
hallmarked by discharge permits issued to local governments. Hannibal, by virtue of its population, has
becorne part of this program, and is required to maintain a stormwater permit and program to improve
water quality of stormwater discharges. There are six management practices that communities are
required to implement under this prograrn, termed “minimum control measures”. These are as follows:

1} Public education and outreach

2) Public participation/involvement

3) IDlicit discharge detection and elimination
4} Construction site runoff control

5) Post-construction runoff control

6) Pollution prevention/good ﬁousekeeping

“Compliance with the federal program is not optional and is a logical part of a stormwater utility.
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445 Capital Improvements Program

Deficiencies in the stormwater infrastructure can arise due to lack of capacity in parts of the system or the
physical deterioration of structures or features. As communities grow or change, pipes or culverts that
were once adequate in size may become too small to handle the increased runoff. Land uses withina
watershed can change, causing increased runoff into drainage systems.

'A capital improvement program (CIP) is needed to address a variety of issues. CIPs for stormwater

improvements can encompass minor projects to remedy deficiencies at specific locations, and it can
include major projects to overhaul or upgrade parts of drainage systems within entire watersheds. CIPs
for stormwater can focus on providing an adequate number and size of inlets feeding drainage channels or
storm sewers having enough capacity to carry storm flows away from buildings and roadways. CIPs can
address erosion of stream banks that threaten streets, bridges, homes or commercial/industrial buildings.
CIPs can address areas where public safety is compromised by flooding, i.e. roads or intersections that are
periodically flooded and interfere with the travel of emergency vehicles or where vehicles may become
stalled or trapped by rising waters.

CIPs entail the expenditure of public funds for improvements that benefit the community. Easements for
stormwater passage are typically needed where private property extends across creeks or streams, or
where storm sewers or culverts must pass beneath private property. In many cases easements may
already exist, and in other cases easements may have to be modified or extended to enable construction
and access for maintenance of stormwater improvements. New easements may have to be acquired where
substantial flows occur that could impact property owners up or downstream.

4.5  Missouri Constitutional, Legislative, and Case Law
Considerations

451 Overview

Legal issues are at the forefront as the City of Hannibal evaluates its stormwater funding options.

‘However, the legal environment associated with local government finance also has a political corollary

that must be recognized. Of special importance in Missouri, the Hancock Amendment to the Missouri
State Constitution imposes certain requirements and standards on the process for implementing some
forms of local government funding that may affect the City’s stormwater management program and
funding strategy. Under Hancock, the legality of some funding methods may be tied to a formalized
political acceptance process involving voter approval of a ballot issue authorizing a tax, service fee, or
other mechanism. '

The possibility of adopting stormwater management service fees raises the issue of whether these fees
would be .sub'ject to the Hancock Amendment. This issue is not clear cut, however, and recent case law
suggests rate design concepts and procedural steps that may eliminate the requirement that a fee be
subjected to a ballot approval. In any case, it may be desirable in a political sense to seek the public’s
acceptaﬁce through a vote. Thus, the City Council must weigh both the legal and political aspects of the
issue.
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Although this report includes general legal information, it does not constitute formal legal advice to the
City. If the City decides to evaluate the acceptability of one or more of the funding methods described in
this report, we strongly recommend that the City’s attorney and/or special legal counsel be engaged to
assess the applicability of the Hancock Amendment and other legal issues.

452 Legal Framework of Local Government Funding in Missouri

The legal framework of local government (city, county, special-district) funding in Missouri is extensive.
Cities in Missouri have a variety of types of funding available to them.

Requirements for New Land Development — The City’s police powers extend to regulatory measures
neceésary to protect the public health, safety and welfare. Several funding options are associated with the
City’s police powers, especially with regard to the City’s administration of land development.
Development exactions are a general category of funding mechanisms associated with development
regulations. The law allows a city to require a person seeking development approvall to give something to
the city or to a common maintenance entity as a condition of such approval, but certain limitations and
requirements exist for the application of development exactions.

Traditionally, cities, through the exercise of their police/regulatory powers, have required developers to
construct public improvements required to support the development, dedicate land necessary for such
improvements, or pay a fee in lieu of either construction or dedication of land as a condition of a specific
development's approval. Typicaily, these development exactions have been imposed at the time of zoning
or subdivision approval, with the understanding that the contribution would take place at no cost to the
entity requiring the dedication.

In 1987, the United States Supreme Court decided the case of Nollan v. California Coastal Commission,
in which it held that the 5th Amendment required there be a "rational nexus" between the public interest
and the condition chosen to effectuate that interest, i.e., in this case between the need to ensure adequate
street capacity and an approval condition requiring improvements to the street network. Then in 1994, the
United States Supreme Court decided the case of Dolan v. City of Tigard, which expanded on the
"rational nexus" by further explaining the degree of connection required.

The Dolan decision held that any condition that required the conveyance of an interest in land must be
roughly proportional to the need for new public facilities generated by the proposed development. A
precise mathematical calculation is not required, but the entity imposing the condition must make some
type of individualized determination that the required dedication is related both in nature and extent to the
impact of the proposed development. In other words, there must be a process to determine that there is
the apprbpriate degree of relationship between the required dedication and the impact of the development
that is required to convey the interest in land. Ata minimum, there must be some methodology used to
quantify the development's impact and the amount of the dedication required to offset that impact.

The United States Supreme Court has yet to decide whether Dolan's "rough proportionality” requirement
applies to conditions of approval that do not involve the conveyance of an interest in land, such as fees in
lieu, escrow payments, impact fees and other regulatory fees. Lower federal courts and state courts are
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divided on the issue of the "rough proportionality" application beyond land dedication requirements.
Some courts have applied the test to fees imposed on an adjudicative or ad hoc basis, but not to fees
imposed through an area-wide, generally applicable legislative enactment. Others have applied the test
only to conditions requiring the conveyance of an interest in land and not to fees at all. Missouri cases
have not specifically addressed the issue, post-Dolan. They hold only that there must be a "reasonable
relationship” between the condition and need for the condition.

An impact fee is a type development exaction requiring the development applicant to pay a fee as a
condition of development approval. As stated above, there is some disagreement among the courts as to
the application of the Dolan "rough proportionality” test to monetary exactions such as impact fees.
Impact fees would likely be exempt from the election requirements of the Hancock Amendment to the
Missouri Constitution (addressed later in this report) if the fee is structured to be consistent with Missouri
case law related to user fees; otherwise, an election would be required at which a majority of those voting
on the question would be required to approve its imposition.

All impact fees collected must be spent for improvements that benefit those who pay the fee. This
requirement has temporal, spatial and other constraints. The fees paid must be spent within a reasonable
period of tirne from the date paid and must be spent on the type of facility improvements for which it is
paid, and in a location that provides benefit to the feepayer. The amount of the fee collected with respect
to each development cannot exceed an amount that reasonably reflects the cost of constructing those
improvements that are required as a result of demand for new facility capacity created by the
development.

There is no specific statutory authority for cities in Missouri to impose impact fees, but such authority
may be inferred from several sources. The general authority to conduct city planning and enact zoning
and subdivision regulations could be found to provide implicit police power authority to implement
impact fees, although this issue has not been decided by the Missouri courts. With respect to
constitutional charter cities, so long as there is no provision in the applicable charter that expressly or

- implicitly prohibits the imposition of impact fees, the charter would provide authority to enact impact fee
ordinances, pursuant to their home rule powers.

Basic Taxing Powers — Hannibal has a range of basic taxing powers, with limitations as contained in the
Missouri Constitution and laws adopted by the legislature. Excise taxes are one form of taxation. An
excise tax is a method of raising revenue by levying a tax on a particular activity. An excise tax has been
defined as a tax that is measured by the amount of business done, income received, or by the extent to
which a privilege may have been enjoyed or exercised by the taxpayer, irrespective of the nature or value

.of the taxpayer's assets or investments in business. It is different than a property tax, which is a tax on the
assessed value of property.

Excise Taxes — An excise tax is not subject to the benefit or nexus requirements of a fee imposed pursuant
to a city's police/regulatory power, such as an impact fee (see above). This means that for the tax to be
legal, there need not be a quantifiable relationship between the tax imposed and the demand for public
services created by the activity upon which the tax is imposed; such as a new development and the
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resultant demand for new streets, water, sewer, parks or other public facilities that new development
creates.

An excise tax’s purpose is to raise revenue, not to pay for costs created by the activity upon which the tax
is imposed. There is no legal limit on the rate of an excise tax that could be imposed, so long as it is not
confiscatory. Neither is there a prescribed methodology a city must use to establish the rate of the tax. In
establishing the tax rate, a city is constrained only by its duty to exercise its legislative power reasonably.
However, to establish a tax rate that will generate revenues sufficient to meet identified costs, a city may
use a tax rate calculation methodology that takes into consideration the extent to which the taxpayers
generate the need for the revenues. So long as the requisite authority exists, the tax is adopted in
conformity with the procedural and substantive aspect of that authority, and the methodology used to set
the rate is reasonable and not confiscatory the tax should be valid. The Hancock Amendment to the
Missouri Constitution prevents an excise tax from being imposed unless first approved by a majority of
those voting at an election on the question.

Unlike an impact fee, the funds collected from an excise tax do not have to be "earmarked" for a
patticular purpose, such as street improvements or drainage infrastructure and operations. The funds
collected from an excise tax may be simply placed in a city’s general fund for use for any valid public
purpose. While "earrnarking” of funds is not legally necessary, from a practical standpoint, a city could
state that the purpose of the excise tax is to provide for stormwater improvements. This could be done in
a number of different ways, including specific limitations in the ballot language pursuant to Hancock,
specific language in the ordinance adopting the tax or less formally through the adoption of a resolution.

The Missouri General Assembly has enacted authority which specifically allows third class and special
charter cities to impose an excise tax in the form of a license tax on "building contractors." Constitutional
charter cities also have this authority unless there is contrary language in the city’s charter.

Sales Taxes — Missouri statutes authorize cities to impose a sales tax of up to one-half of one percent on

-all retail sales in the municipality for the purpose of funding capital improvements, including operation

and maintenance. The sales tax must be authorized by the City Council and approved by a simple
majority of the voters in an election. If the measure fails to obtain a simple majority, it cannot be
resubmitted to the voters for at least 12 months. A city may issue bonds to be retired from revenues
derived from the capital iniprovements sales tax. Such bonds must be approved by either four-sevenths or
two-thirds of those voting at the election, depending upon the election date when the issue is submitted to
the voters. (See General Obligation Bonds below).

Missouri statutes authorize a city to impose a sales tax of one-half of one percent on all retail sales in the
municipality to generate revenues specifically for transportation purposes, which may extend to those
stormwater systems located within road rights-of-way. The sales tax must be authorized by the City

* Council and approved by a simple majority of the voters in an election. The proceeds of the tax must be
used for transportation purposes, which is defined to include the construction, reconstruction, repair and

maintenance of; the acquisition of lands and rights-of-way for; and planning and feasibility studies for
streets, roads and bridges; and the financial support of public mass transportation systems. Storm water
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conveyances associated with streets can be built using the proceeds of this tax. This statute also
authorizes a city to issue bonds for transportation purposes to be retired by the revenues from the sales tax
imposed. These bonds do not count against the city’s debt limit.

State statutes also authorize cities to impose a sales tax of up to one-half of one percent on all retail sales
in the municipality for the specific purposes of providing funding for stormwater control or for local
parks, or both. The City of Hannibal has exercised this option within its jurisdiction. The sales tax must
be authorized by the City Council and approved by a simple majority of the voters in an election. If the
measure fails to obtain a simple majority, it cannot be resubmitted to the voters for at least 12 months.

Property Taxes — Missouri Revised Statute § 88.832 enables any municipality to levy a tax on all property
made taxable for state purposes in the amount necessary to pay for the construction, reconstruction, and
repair of a general sewer system. The tax is called a "special public sewer tax"” and may be of the amount
required for the sewer provided by ordinance to be built. The tax is imposed over the entire municipality
on each lot. In addition, a district sewer may be created by ordinance by a petition of a majority of real
property owners or whenever the municipality deems a sewer district necessary for sanitary or other
purposes. The district sewer is funded by a special tax imposed on each lot in the district. It appears that
this statute may extend to combined sanitary/stormwater sewers or even to separated stormwater sewers
when the improvement and management of such systems is associated with efficient provision of
wastewater collection and treatrnent.

Chapter 88 of the state statutes authorizes the creation of special assessment districts to finance public
improvements, including stormwater management facilities. The statutes provide that a city must draw a
district and determine the improveménts to be made that will benefit the district. The district is-
established by ordinance adopted by the City Council after a public hearing. The ordinance must reflect
the total assessment and method of assessment. The City assigns a portion of the total cost of the
improvements within that area to each parcel in the district. Special tax bills are issued and are payable in
60 days or in installments over a period of up to 10 years. Tax bills paid in installments include interest.
If a property owner defaults on the tax bill, the remedy is to pursue a tax foreclosure sale.

While the provisions of Chapter 88 do provide a method for creating special assessment districts to
finance improvements in particular areas, this appreoach is not widely used in Missouri. The special tax
bills that are issued are not a familiar concept for investors and are not widely marketable, unlike
municipal bonds. The only remedy for investors, if a landowner defaults, is to institute a tax foreclosure
sale on the property, a lengthy procedure that requires strict compliance with statutory guidelines. This
adds to the unattractiveness of this mechanism to investors.

Community Improvement Districts — State statutes also authorize the creation of Community
Improvement Districts (CID). A CID may be initiated by petition signed by 1) property owners
~collectively owning more than 50% by assessed value of the real property within the boundaries of the
proposed district and 2) more than 50% per capita of all owners of real property within the boundaries of
the proposed district. The petition must include a five-year plan stating a description of the purposes of
the proposed district, the services it will provide, the improvements it will make and an estimate of costs
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of these services and improvements to be incurred. The petition must also include the maximum rates of
real property taxes that may be submitted to the qualified voters in the district for approval, the maximum
rates of special assessments and the methods of assessment that may be proposed by petition, and any
other proposed limitations on the powers of the district. The statutes require the City Council to hold a
public hearing on a proposed CID within 45 days after the petition is filed. The CID may be established
by ordinance by the City Council after the public hearing.

A CID may be established as either a political subdivision or as a not-for-profit corporation. If the CID is
established as a political subdivision, it is governed by a board of directors that, as specified in the

' petition, is either elected by the qualified voters in the district or appointed by the City. Ifthe CID is a

not-for-profit corporation, the directors are selected in accordance with the provisions of Chapter 355 of
the statutes (general not-for-profit corporations law).

The statutes provide a CID with a variety of enumerated powers, including the authority to construct,
reconstruct, install, repair, maintain, and equip public improvements including parks and streets. The
improvements in a CID organized as a political subdivision or a not-for-profit corporation may be funded
by the imposition of special assessments. Special assessments may be imposed only by the board of
directors by resolution after receipt of a special assessment petition signed by 1) owners of real property
collectively owning more than 50% by assessed value of the real property within the boundaries of the
district and 2) more than 50% per capita of all owners of real property within the boundaries of the
district. The petition must also specify the projects to be funded by the special assessments, the method
of allocation, the amount of the proposed assessments, and the expiration date of the assessments. If the
CID is a political subdivision, the improvements may also be funded by a real property tax levied within
the district after approval by a majority of the qualified voters within the district.

Neighborhood Improvement Districts — Missouri statutes also authorize the creation of Neighborhood
Improvement Districts (NID). Under the NID statutes, particular areas of land may be designated by the
City Council as a "neighborhood" that will benefit from a particular public improvement or
improvements, including streets and parks. Landowners within each designated neighborhood must -
authorize the formation of the NID either by a vote of approval or by submission of a petition to the City
Council signed by the owners of record of at least two thirds by area of all real property located within the
proposed NID. A NID proposed by election requires the same percentage of affirmative voters of all
qualified voters residing within the proposed district as is required for approval of general obligation
bonds (see below). Upon receiving the requisite voter approval or a filing of a petition, the City Council
may by resolution or ordinance determine the advisability of the specified improvements and order that
the district be established. '

If an NID is approved, the City Council may authorize the issuance of general obligation bonds to finance
construction of improvements. To secure the bonds, a portion of the total cost is assessed against each

"landowner within the NID and the special assessment becomes a tax lien against the property. The

method of apportioning assessments among the property owners within the NID is established prior to the
creation of the NID. The bonds may be issued without a vote of the public if the city agrees to rely on
existing revenues and surpluses as a source of repayment in the event that the special assessments made
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against property in the NID prove to be insufficient to fund repayment. Bonds issued pursuant to this
option do not count against a city’s regular debt limit, but cannot exceed 10% of the assessed value of
tangible property in the issuing city.

‘State statutes authorize cities to establish special business districts for specified areas of the city upon

petition by one or more owners of real property in the proposed district. The purpose of the law is to
grant to such districts the power to levy special fees and taxes in each district for the maintenance and
improvement of the special business district. Property owners in the district may be taxed on an ad
valorem basis at the rate of $.85 per $100 of assessed valuation. Businesses may be assessed a license tax
Tsubject to a protest by businesses representing a majority of the total license taxes). |

The taxes and fees of a special business district may be used for the purpose of maintaining and
improving public facilities in the district, which conceivably could include stormwater infrastructure.
Discretion as to the types and amounts of expenditures lies solely with the City Council, which appoints a
commission or advisory board to make recommendations as to expenditures and uses. The district may

- issue general obligation bonds for up to 20 years, if authorized by the City Council and approved by

either four-sevenths or two-thirds of the voters in the district voting in an election, depending upon the
election date when the issue is subrmitted to the voters. These general obligation bonds count against the
City’s statutory debt limit.

Tax Increment Financing — Missouri statutes allow cities to use tax increment financing (TIF). The basic
concept behind tax increment financing is that the redevelopment of the area approved asa
redevelopment district will increase the equalized assessed valuation of the property, thereby generating
new revenues to a City that can be used to pay for specified costs of a redevelopment project. These costs
may include installation, repair, construction and reconstruction of streets and acquisition and
construction of other public facilities within a redevelopment area, including stormwater drainage
infrastructure.

Property taxes and other revenues generated by the existing development in a legislatively defined
redevelopment district are frozen when the redevelopment is approved by the City Council and the
increased property tax and a portion of other revenues generated by the new development are captured
and placed in a special fund to pay for the costs of redeveloping the area. Those new property tax
revenues are the source of the term "increment,” and they are also referred to as "payments in lieu of
taxes" (PILOTs). In addition to the PILOTs, the development majr also capture up to fifty percent of
certain locally imposed taxes (commonly referred to as economic activity taxes or "EATS") such as local
sales, franchise taxes and utility taxes and local earnings taxes to fund project costs.

Certain new state revenues (one-half of general state sales tax or one-half of state individual income tax
withheld from new employees in the redevelopment area) generated by a redevelopment project may also
be captured under limited circumstances where the area subject to TIF is blighted and is located in either
an enterprise zone, federal empowerment zone, or a central business district or urban core area with at

- least one 50 year old building and that suffers from 20 year pattern of declining population or property tax

revenue. State statutes also authorize bonds to be issued that are paid from the PILOTS and EAT's
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generated in the redevelopment area. The bonds do not count against the City’s debt limit. The TIF
statute limits the areas of the City that are eligible for TIF to "blighted,” "conservation" (near blighted) or
"economic development" areas as defined in the statute. It should be noted that the constitutionality of
the use of TIF in "economic development” areas has been questioned.

Transportation Development Districts — Missouri statutes authorize a City to create transportation’

development districts encompassing all or a portion of the City. The statutorily-stated purpose of a

transportation development district is to fund, promote, plan, design, construct, improve, maintain, and

operate one or more transportation projects or to assist in such activity. A transportation development

district is created by submission of a petition to the circuit court from either 50 registered voters in each

county in the district, by owners of real property in the district, or by the City Council. The petition must
identify the district's boundaries, each proposed project, and a proposal for funding the projects.

After receipt of a petition for a transportation development district and a hearing to determine that the
petition complies with the law, the circuit court enters a judgment certifying the questions regarding
creation of the district, projects to be developed, and proposed funding for voter approval. If a simple
majority of registered voters or property owners included in the district boundaries (depending on the type
of petition submitted to request creation of the district) vote in favor, the transportation development
district is created. If the issue fails, it cannot be resubmitted to the voters again for 2 years. If approved,
an election is held within 120 days to elect a board of directors for the district.

Once created, a transportation development district is a separate political subdivision of the state with
powers such as condemnation, the power to contract with parties, to lease or purchase real or personal
property, and to sue and be sued. A City has no control or jurisdiction over transportation development
district projects, unless the control is agreed to by contract. However, the board of directors of the district
cannot increase or decrease the number of projects in the district without first obtaining authorization of
the voters and the approval of the Missouri Highways and Transportation Commission and/or the City,
depending on the project.

A transportation development district may fund approved transportation projects (subject to the approval
of a city or the Missouri Highway and Transportation Commission, depending upon the project) utilizing
one or more financing mechanisms authorized in the election. These projects could reasonably include
improvements to drainage infrastructure. The financing mechanisms available are special assessments,
property taxes, sales taxes and tolls. The amount of a sales tax may not exceed 1 percent. After
enactment, the sales tax is subject to a citizen petition for an election to repeal the tax. There is no
statutory limit on the amount of special assessments or tolls that can be imposed. Transportation
development districts are also authorized to issue bonds, including revenue bonds, by resolution of the
_board of directors without a vote of the public. These bonds do not count against a City's debt limit
because they are issued by the district (a separate political subdivision of the state) and not by the City.

Transportation Corporations — State statutes authorize the creation of private, non-profit transportation
‘corporations. Transportation corporations are private entities formed to "fund, promote, plan, design,
- construct, improve, maintain, and operate one or more [transportation] projects or to assist in such
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activity." Transportation corporations are created by submission of an application signed by at least 3
registered voters to the Missouri Highways and Transportation Commission requesting that the
Commission authorize creation of a transportation corporation to act within a designated area. The
application must include preliminary plans and specifications, including the proposed plan for financing a
project.

Transportation corporation projects are limited to those that will be a part of the state highways and
transportation system. The transportation corporation is governed by a board of directors appointed by
the Commission, and is granted the power to contract, to lease or purchase real or personal property, and
to sue and be sved. Transportation corporation projects are subject to approval by the Missouri Highways
and Transportation Commission. Transportation corporations are authorized to charge fees for services
and to collect tolls for use of transportation corporation projects. Transportation corporations are also
authorized to issue bonds, including revenue bonds, by resolution of the board of directors without a vote
of the public. The maximum amount of the fees and/or tolls that may be collected or bonds that may be
issued is not set by statute.

County, state and federal prograrms exist that may provide a funding source for improvement projects,
including stormwater infrastructure. Such programs would be available only for projects meeting the
criteria of the particular aid program and may only be available for improvements forming a part of the
funding entities’ network, i.e., federal funds for U.S. highways, state funds for State highways etc.
Although some grants may be available, most programs will require a local "match” by a City to pay a
specified portion of the project costs in order to leverage the funds from the other governmental entity.
Most of these funding decisions require substantial lead time, and for some types of improvements,
funding decisions may have already been made for virtually all of these funds for the immediate future,
i.e., streets, roads and highways.

General Obligation Bonds — Subject to certain constitutional and statutory limitations, primary of which is
a constitutional limit on the total amount of debt a City can incur based upon a set percentage of its
assessed valvation, a City has the ability to raise funds for street and other public improvements by the
issuance of general obligation bonds. General obligation bonds are long-term obligations of a City
backed by its full faith and credit. General obligation bonds may be used to pay for all or a part of public
infrastructure costs. General obligation bonds must be authorized by a vote of the public. The vote
requirement for their issuance is four-sevenths at the general municipal election day (April), primary
election day (August), or general election day (November) and two-thirds at all other elections.

Revenue Bonds — Missouri cities are also authorized to issue revenue bonds. Revenue bonds are typically
issued to finance facilities that have a definable user or revenue base. They are obligations that are
secured by the pledge of a specific source of funds from the facility or project which is financed. Citizens
using the services pay for the financing costs through the rates or fees that are charged. These types of
bonds are typically used to finance water, sewer, and utility improvements.

Market acceptance of revenue bond issues is dependent upon the necessity and viability of the underlying
improvement and the certainty of a regular and sufficient stream of revenue from the project to retire the
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resultant debt in accordance with an established schedule. The issuing resolution and contract usually
require the issuer to charge adequate fees in order to amortize the debt, maintain the financed facility, and
fund certain reserve requirements. The interest and principal of these bonds do not constitute an
indebtedness or obligation of the city issuing the bonds.

The Missouri Constitution provides specific authority for some types of revenue bonds. In addition, the
General Assembly has enacted legislation permitting the issuance of revenue bonds for purposes other
than those specified in the Constitution without an election. Prior to the 1971 Constitutional amendment
régarding home rule powers of constitutional charter cities, the Missouri Sup.reme Court upheld the
authority of these types of cities to issue revenue bonds for purposes other than those identified in the
Constitution as long as the city’s charter authorized issuance of such bonds. The 1971 Constitutional
amendment regarding home rule changed the nature of a city’s charter from a document that identifies
powers granted to the city to one that identifies only limits on the city’s powers.

The 1971 amendment specifically states that constitutional charter cities "shall have all the powers which
_ the general assembly of the state of Missouri has the authority to confer upon any city, provided such
powers are consistent with the constitution of this state and are not limited or denied either by the charter
so adopted or by statute." As a result, constitutional charter cities now should be permitted to issue
revenue bonds without specific authority conferred in the charter as long as there is no violation of any
constitutional, statutory, or charter provisions. Although an election would not be required for the
issuance of revenue bonds issued under home rule avthority, an election may be required to authorize the
mechanism that generates the revenue source to be pledged to pay off the bonds.

4.5.3 Hancock Amendment to the Missouri Constitution

Amendment No. 5 to the Missouri Constitution was approved by Missouri voters on November 4, 1980.
Itis commonly referred to as the Hancock Amendment, and was codified at Article X, Sections 16
through 24. The Amendment’s purpose is to control both governmental revenue and expenditure

" increases.” The restrictions on local government authority imposed by the Amendment are contained in
Section 22. - This Section provides, in part:

(a) Counties and other political subdivisions are hereby prohibited from levying any tax,
license or fees, not authorized by law, charter or self-enforcing provisions of the
constitution when this section is adopted or from increasing the current levy of an
existing tax, license or fees, above that current levy authorized by law or charter when
this section is adopted without the approval of the required majority of the qualified
_voters of that county or other political subdivision voting thereon. '

The Missouri Legislature enacted a statute that defines the term “increasing” as it is used in Article X,
Section 22. The Statute provides:

The term “increasing” as used in section 22 of Article X of the Constitution of the State
of Missouri when referring to any license or fee of any county or other political

® Buchanan v. Kirkpatrick, 615 S.W.2d 6, 13 (Mo. banc 1981)
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_Numerous county services, such as parks and building inspection[s).

subdivision does not mean adjustments in the level of any license or fee necessary to
maintain funding of a service, program or activity which was in existence on November
4, 1980, or which was approved by a vote of the people subsequent to November 4, 1980.
A statement of the costs necessary to maintain the funding of such service, program or
activity shall be prepared and shall indicate the service, program or activity supported by
the license or fee. The statement and work papers related thereto shail be a public record
and subject to examination pursuant to chapter 610, RSMo.

In 1982, the Missouri Supreme Court gave a broad reading of the phrase “tax, license or fees” as
contained in the Hancock Amendment.” In the subject case, St. Louis County increased its fees “for

% A taxpayer challenged this
increase and argued that no increase can occur without voter approval. The County argued that user fees
were outside the scope of the phrase “tax, license, or fees” and therefore the Hancock Amendment did not
apply. The Court relied on def1n1t10ns contained in Webster’s Third New International Dictionary and
stated,

“Reading the words examined here for their ordinary and customary meanings, they
present a sweeping list of the types of pecuniary charges the government makes. Quite
simply, this exhibits an intent to control any such charges to the extent that the voters

must approve any increase in them.””

The issue was not closed, however. Between 1982 and 1991, the appellate courts struggled to develop a
coherent interpretation of the Hancock Amendment. In Beatty v. Metropolitan St. Louis Sewer District,
the Court wrote

“In this case we return to our continuing struggle to define the parameters of the Hancock
Amendment and particularly of Article X, Section 22(a) of the Missouri Constitution”.'°

Some decisions held that a particular charge was subject to the Hancock Amendment, while other fees
were not. In one case the Court held that “fees” did not include special assessments charged for street
improvements to abutting landowners because those owners were not provided with a “privilege” or a
“service”.!" In another it was held that voluntary payments by a city utility board into the city general
revenue fund, a fee in lieu of a franchise tax, was not a tax, license or fee.’? In other cases, however,
courts held that the Hancock Amendment applied to fees charged by private companies for using
publicly-owned facilities' and that enactment of a $150 inspection and permit fee for removal and

demolition of buildings."*

7 Roberts v. McNary, 636, S. W. 2d 332 (Mo. banc 1982)
81d. at 334

9
°1d. at 336
19 See generally Beatty v. Metropolitan St. Louis Sewer District, 867 S. W. 2d 217, 218 (Mo banc 1993)

N , Zahner v. City of Perryville, 813 S. W.2d 855, 858 (Mo. banc 1991)
2 pPace v. City of Hannibal, 680 §. W.2d 944 (Mo. banc 1984)
3 Loving v. City of 8t. Joseph, 753 8.W.2d 49 (Mo. App. W.D. 1988)
" State ex rel, City of St. Louis v. Lutz, 653 S.W.2d 703 (Mo. App E.D. 1983)
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In 1991, the Missouri Supreme Court reversed itself in deciding Keller v. Marion County Ambulance
District', ruling that the District’s policy of collecting fees rather than imposing a subscribed charge to
all consumers in the service area without a voted approval was allowed by the Constitution as amended
by the Hancock provisions. A group of taxpayeré challenged the fees in a class action, alleging that the
service charge increases constituted a tax and should have been submitted to the voters for approval.

The Keller case is especially notable because the Supreme Court established some standards for the courts
future reference in Hancock Amendment cases. The Court began by reviewing previous Hancock
Amendment decisions and then stated that

“there are two types of local revenue increases: those subject to the Hancock Amendment
and those not subject to the Amendment.”'®

The Court noted that a majority of the Ambulance District’s new service charges “were increases over the
previous charges, and none were submitted to the voters for approval.” In Keller the Court overturned
Roberts v. McNary, reasoning:

If the people of Missouri intended to prohibit localities from increasing any source of
revenue without voter approval, a general term like “revenue” or “revenue increase”
could have been used. Instead, the people of Missouri characterized “fees” in section
22(a) as an alternative to a “tax.” This characterization suggests that what is prohibited
are fee increases that are taxes in everything but name. What is allowed are fee increases
which are “general and special revenues” but not a “tax.”

The Court held that

“increases in the specific charges for services actually provided ... are not subject to the
Hancock Amendment.”"’

The Court instructed that future courts should

“examine the substance of a charge, in accordance with this opinion, to deterrnine if it is a
tax without regard to the label of the charge.”

The Court established five criteria as “helpful” guidance in determining whether a charge constituted a
tax or a fee. These criteria are comimonly known as the “Keller factors.”

1. When is the fee paid? Fees subject to the Hancock Amendment are likely due to be paid on a

periodic basis while fees not subject to the Hancock Amendment are likely due to be paid
only on or after provision of a good or service to the individual paying the fee.
2. Who pays the fee? A fee subject to the Hancock Amendment is likely to be blanket-billed to
all or almost all of the residents of the political subdivisions, while a fee not subject to the
. Hancock Amendment is likely to be charged only to those who actually use the good or

- service for which the fee is charged.

* Keller v. Marion County Ambulance District, 820 §.W.2d 301 (Mo. banc 1991)
1d. at 303 |

V14, at 305
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3. Is the amount of the fee to be paid affected by the level of the goods or services provided to
the fee payer? Fees subject to the Hancock Amendment are less likely to be dependent on the
level of goods or services provided to the fee payer while fees not subject to the Hancock
Amendment are likely to be dependent on the level of goods or services provided to the fee
payer.

4. Is the government providing a service or good? If the government is providing a good or a
service, or permission to use government property, the fee is less likely to be subject to the
Hancock Amendment. If there is no good or service being provided, or someone
unconnected with the government is providing the good or service, then any charge required
by and paid to a local government is probably subject to the Hancock Amendment.

5. Has the activity historically and exclusively been provided by the government? If the
government has historically and exclusively provided the good, service, permission or
activity, the fee is likely subject to the Hancock Amendment. If the government has not
historically and exclusively provided the good, service, permission or activity, then any
charge is probably not subject to the Hancock Amendment.

The Court supported its analysis contained in the Keller decision that Roberts was decided too broadly by
recognizing that the '

““traditional distinction between ‘true’ user fees and taxes denominated as fees...”, and
explaining that “fees or charges prescribed by law to be paid by certain individuals to
public officers for services rendered in connection with a specific purpose ordinarily are
not taxes ... unless the object of the requirement is to raise revenue to be paid into the
general fund of the government to defray customary governmental expenditures ... rather
than compensation of public officers for particular services rendered ....”

In applying this guidance, the Court stated that:

“No specific criterion is independently controlling; but, rather, the criterion together
determine whether the charge is closer to being a ‘true’ user fee or a tax denominated as a
fee.”ls

In a later opinion, the Missouri Supreme Court cast some doubt on how long the Keller factors would
remain viable by stating, in response to an argument that Keller should be overruled:

“While the Court will continue to assess the wisdom and viability of Keller’s holding in

appropriate cases, we need niot decide Keller’s ultimate fate in this case.”"”

- Three recent cases suggest that the application of the Keller factors typically result in a “split decision” on

the issue of tax versus fee status.”® Rarely do all criteria indicate that a given charge is one or the other.

¥ 14d. at 304-05 n.10
19 Beatty v. Metropolitan Sewer Dist., 867 S.W.2d 217, 220 (Mo. banc 1993)

"2 Bearty v, Metropolitan Sewer Dist., 867 8.W.2d 217, 220 (Mo. banc 1993); Feese v. City of Lake Ozark, 893

8.W.2d 810 (Mo. banc 1995); and Missouri Growth Association v. Metropolitan St. Louis Sewer Dist., 941 S.W.2d
615 (Mo. App. E.D. 1997)

38204 / [Final SWU 38204.doc] 45 - BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 Engineers-Architects-Consultants




Options for Stormwater Financing ‘ Volume 2 of 2
The Case for a Stormwater Utility City of Hannibal, Missouri

The following general law and specific case law references may also lend clarification to several issues
associated with stormwater management funding in Hannibal.

o McQullen, Municipal Corporations Section 31.10, states a general rule that the establishment
and maintenance of a sewer system is usually regarded as an exercise of the municipality’s police
powers, i.e. it is essentially regulatory in nature.

» The Colorado Supreme Court affirmed a finding by the trial court that the City and County of
Denver’s ordinance establishing a stormwater utility and adopted stormwater service charges was
"... rationally related to a legitimate state purpose of financing the maintenance and construction
" of new storm sewers.” In the same decision the Court affirmed the trial court’s decision that the
Ordinance created a service charge and not an unconstitutional tax. Zelinger, et al v. City and
County of Denver 724 P.2d 1356

* In Craigv. City of Macon, 543 §.W.2d 772 which dealt with a solid waste service charge, the
Missouri Supreme Court wrote:

"Generally the function of the police power has been held to promote the health, welfare,
and safety of the people by regulating all threats either to the comfort, safety, and welfare
of the populace or harmful to the public interest. . . . appellants contend that because they
do not have their garbage removed, they do not use the service for which they are billed,
and therefore, the ordinances are unreasonable. Appellants, however, erronéously assume
that the only benefit conferred by the statute is the removal of one’s own garbage. The
legislative intent and the purpose of the City’s ordinances are not primarily to remove
waste from the community for the convenience of residents, but rather to protect the
public health by regulating the collection and disposal of garbage, and thereby
minimizing or eliminating a source of disease from the community. Although the
appellants may not have waste to be collected, the regulatory scheme protects the entire
public, not just those who have waste for disposal.”

* In Washington State, the Supreme Court has written that

"The actions of a city,... in creating a storm and surface water utility are exercises of the
police power, and charges to property owners are not "special assessments" for which a
special benefit is required..." Teter, et al v. Clark County and the City of Vancouver; 104
Wash. 2d 227; 704 P.2d 1171.

s The Washington Court also cited Craig v. Macon, writing:

"Notably, courts in other states have also held such charges to be valid when imposed as
part of a general police power measure. . . . As a police power measure, the statute
enabled the city to take whatever measures were reasonably required to meet the public
health needs. The charges were only incidental to the regulatory scheme; the payments
went only toward the costs of that program; none of the money went into the general
revenue.”

38204 / [Final SWU 38204.doc] 46 BURNS & McDONNELL
Revised: 9/28/05 Issued: 9/28/2005 Engineers-Architects-Consultants




——

Options for Stormwater Financing - _ Volume 2 of 2
The Case for a Stormwater Utility City of Hannibal, Missouri

Thus, because the service fee money collected in Clark County was for a specific purpose (to pay the cost
of a stormwater management program that was directed at protection of the public health) the charge was
deemed a valid service fee.

454 Local Government Responsibilities for the Impact of Ministerial Actions

Other legal considerations influence the development of a stormwater management program and funding
strategy. Most notably, the scope of local government responsibilities and potential liabilities associated
with those responsibilities is gradually broadening. Courts in several states have expanded the scope of
responsibility of local governments in relation to the impacts of their ministerial actions. This trend has
had a spill-over impact on stormwater management programs and, indirectly, on associated funding
decisions.

For example, for many years municipal governments approved subdivision and commercial development

- proposals without incurring any specific responsibility or liability for service deficiencies that might ,

presently exist or result as a consequence of the development. In recent years, however, courts in several
states have begun to make local governments responsible for considering the potential for problems
caused by private developments. This is typically done through environmental impact assessments.

Stormwater runoff has become a focal concern in the adoption of land use plans and approval of specific
development proposals. Some cities and counties have been required to improve downstream drainage
systems subjected to increased runoff and resulting flooding and erosion due to subdivision and
comrmercial developinent approvals. There are parallels in which local governments have been required
to provide adequate water supply, wastewater treatment, and solid waste management for developments
they have approved. Several states have even adopted growth management laws that dictate that local
governments have adopted infrastructure plans that consider development impacts and demonstrate an
ability to capitalize the systems that future growth will demand.

‘ 4.6 Conclusiohs and Recommendations for Hannibal

Based upon the analysis presented in Sections 3 and 4, there are several stormwater funding strategies
available to the City of Hannibal. It would appear that a stormwater service fee offers more flexible,
stable, and equitable long-term stormwater management funding than any other option. This will be a
viable approach only if it can gain public acceptance. A stormwater service fee might be subject to voter
approval pursuant to the Hancock Amendment to the Missouri Constitution. Thus public acceptance is
crucial regardless whether it is placed before the voters on not. We recommend that the City give further
consideration to the adoption of a stormwater service fee and prepare the way for public acceptance by

* conducting on-going public education and involvement in the issue.

While most cities and counties establishing stormwater service fees have done so through a “stormwater
utility”, it must be stressed that service fee funding does not necessarily dictate that a separate stormwater

-+ utility be established. The City’s BPW utility could conceivably be used to establish stormwater service

fees as a separate cost and accounting center. There are several advantages associated with an

independent stormwater utility that make it the preferred approach in most cities. Regardless of the
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institutional mechanism employed, only a service fee appears to be capable of generating sufficient
revenue to meet the long-term program needs identified in Hannibal.

Whether a service fee is feasible involves several considerations. A stormwater service fee will be
feasible in Hannibal only if it:

1) results in a technically equitable allocation of costs that is understandable to the general public;
2) ensures that the revenue is dedicated solely and specifically to stormwater management; and,
3) 1is packaged and presented in a way that makes sense to the voters.

As indicated in this report, a service fee appears to have several significant advantages over other funding
bptions. 1t is highly flexible, offers the prospect of stable funding over time, allows restrictive dedication
of the revenues to stormwater management only, and enables elected officials to craft an equitable -
distribution of costs through a service fee rate design. A service fee rate structure can allocate costs based
on the demands placed on the systems instead of property value or other factors unrelated to stormwater
service needs.

Needs change, and the ability of the funding method(s) to adjust in concert with needs is critically
important. A service fee rate methodology can be periodically adjusted along with major transitions in
programs and priorities, especially in terms of system improvements. Other funding methods can be
integrated with a service fee, either as part of a rate structure or independently. Some funding methods
differ in their suitability for capital, operating, regulatory, and other types of costs. The revenue stream
created by a storrnwater service fee is suitable for virtually any aspect of a program. It could also allow
revenue bonding for major capital investments, enabling Hannibal to expedite major improvements to the
stormwater systems without limiting its general obligation bonding capacity for other purposes.

A stormwater service fee has sufficient revenue potential to assure consistent funding at a level which -
would support an aggressive program. The City’s General Fund clearly has sufficient total revenue
capacity to meet the objectives identified in the mission and priorities that may be identified for the
stormwater progam. However, it must also support numerous other municipal services that do not tend
themselves to service fee funding (such as police services, libraries, and social services). A stormwater
service fee could relieve, partially or wholly, the demands that stormwater managerent now places on the
City’s General Fund or would impose in the future.

Most stormwater utilities are accounted for as an enterprise or special revenue fund, which provides
dedication of the revenues strictly for stormwater management, thus improving accountability. Money
not spent in one fiscal year carries over into the following year and cannot be diverted to other uses. This
creates an “arm’s length” relationship with other municipal funds and encourages good stewardship of the
financial resources intended for stormwater management.

* The major disadvantages of a service fee are that it costs money to implement and new fees might be

politically unpopular. In addition, a service fee might be subject to ballot approval. The cost of fully
implementing a stormwater utility and associated service fee in Hannibal is expected to be $150,000 to
$250,000, depending on many decisions yet to be made by the City. Political acceptance is more difficult
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to forecast. Public reaction to stormwater service fees elsewhere has ranged from very positive to very
negative. Given the extent of local drainage problems, one might conclude that the community would be
receptive to a workable long-term solution. A program and funding strategy that offers a realistic
prospect of solutions will have to be communicated convincingly to gain public support for the utility
approach and its associated service fee.

If the City Council chooses to establish a stormwater service fee it will have to address both instimtional
and legal funding issues. These include whether to establish a separate stormwater utility or integrate a
stormwater management service fee with the wastewater enterprise fee using separate cost centers to
preserve the segregation of the revenues. The City Council will also have to decide how to structure
service fees. One or more ordinances would have to be drafted and adopted. The experiences of other
cities and counties suggest that an intensive public information effort should be conducted to explain the
stormwater utility/service fee concept to the community, even if it is integrated with the wastewater fee. A
ballot issue, whether required to comply with the Hancock Amendment or simply to satisfy political
realities, might be voted down by the electorate, negating the City’s efforts to establish the utility and
service fee.

A dedicated stormwater enterprise or special revenue fund likely could be in place (as an accounting
entity) by July 1, 2006, either as a separate cost center under the wastewater enterprise fund or as an
independent enterprise or special revenue fund. However, the work required to design a suitable service
fee rate methodology, prepare a master account file, and adjust the existing billing systems or develop a
new system could require at least another six months. The actual schedule would depend on many
decisions yet to be made, such as the service fee rate design and the need for a ballot approval. Thus,
while it appears that stormwater service fees could be implemented as early as January 1, 2007, it might
be more realistic to expect implementation by July 1, 2007.

Regardless of whether a utility is in place during 2006 or 2007, a stormwater utility fund could assume
some stormwater management costs beginning in 2006. The City would still have to find other revenues
‘to pay for costs prior to the initial service fee billing, and there could be a potential exposure should the

* voters not approve a service fee, negating the City’s funding strategy. Possible sources for interim
-funding until a service fee could be implemented include General Fund appropriations or inter-fund loans
from other funds. In part, this may depend on how the City Council might choose to blend service fee
and other revenues to pay for stormwater management. Service fee revenue might conceivably be used to
cover debt service of stormwater capital improvement bonds approved by the City Council in the future.
This would relieve the General Fund of that potential expense.

- Given the status of Hannibal’s current stormwater management program, the City clearly faces a steep

“program development curve” in the next few years as administrative, operational, capital investment, and

regulatory elements of the strategy are formulated and carried out. It will take five to ten years before a

- comprehensive program can be fully attained, and perhaps twenty years or more to plan, design, and build
out the full range of major capital improvements that are needed. Funding should be expected to evolve

“along with thie program. Full implementation of various funding mechanisms associated with the City’s
stormwater program may therefore require ten years or more.
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5. Options for Stormwater Management in Hannibal

5.1 Identification of Alternative Organizational Strategies

As discussed in Section 2, the Hannibal City Charter splits the responsibilities for stormwater
management between the Department of Public Works (DPW) and the Board of Public Works (BPW).
This division of responsibilities effectively hinders both organizations from managing the entire
stormwater problem in Hannibal. For the purposes of identifying options, it would appear that
stormwater management in Hannibal could be accomplished in one of four ways:

1) Option 1 — Stormwater Management within DPW. All stormwater management functions could
be assigned to the DPW. Charter changes would be required to relieve BPW of their
management of stormwater flow in pipes and sewers, and bring these responsibilities under DPW.
This strategy would build upon DPW’s strengths for engineering, building permit review, streets
and roads, parks and compliance with the federal Stormwater NPDES Phase I program. Funding
and manpower would have to be increased for DPW to oversee stormwater.

2) Option 2 — Stormwater Management within BPW. All stormwater functions could assignéd to
BPW. Charter changes would be required to relieve DPW of their management of stormwater
flow in open channels, and bring these responsibilities under BPW. This strategy would build
upon BPW’s strengths for wastewater operations, sewer systemn maintenance, GIS mapping,
customer accounts, and billing. Stormwater engineering, planning, and certain operations and
maintenance functions would have to be added to BPW, or services would have to be acquired
from DPW and/or outside vendors. Specific funding in a category separate from electric power,
water supply, and wastewater treatment would have to be created for BPW to oversee stormwater.
Manpower would have to be added to BPW to oversee stormwater,

3) Option 3 — Split Roles between DPW and BPW for Stormwater Management. A third option for
stormwater management in Hannibal could involve a new division of roles between BPW and
DPW. BPW would use their current accounting system and billing functions to collect user
service fees for the new stormwater utility. DPW would perform the engineering and planning
functions for stormwater and direct the formulation, design and construction oversight of capital
projects. BPW would provide all operations and maintenance of the stormwater system, -
including those currently performed by DPW. Some functions might be contracted for from
DPW or outside vendors. Charter changes would be required to eliminate the separation of
enclosed storm sewers from open channels, so that both DPW and BPW would no longer be
responsible different management aspects of the entire stormwater system.

4) Ogtio-n.4 — Merge DPW and BPW into a central Public Works Function, including Stormwater.
Under this option, DPW and BPW would be merged into a single organization, providing the

current utility services (electric, water, and wastewater), adding stormwater as a utility function,
and merging the engineering functions currently performed by the DPW. This would be the most
radical change within the City government. Significant changes would be needed to the City
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Charter to accomplish the merger of DPW and BPW. Since DPW is supported by the City’s
General Fund, and BPW is supported by user service fees, considerable thought would be
required to work out a formula for funding of the new combined organization.

An option not listed here includes creating a new department for stormwater management, since this
would involve duplication of many functions already being performed in some way by either DPW or
BPW.

Another option not listed is “do nothing”. Residents in some parts of the City have tolerated a variety of
stormwater problems for most of the City’s history, and at times the community has suffered considerable
setbacks due to flooding. This is unacceptable, but certainly a potential outcome if a consensus is not
reached.

5.2  Evaluation of Organizational Alternatives

Four options are identified above to manage future stormwater issues in Hannibal. All these options
would require changes in the DPW and the BPW, and would require changes to the City Charter before
they could be implemented. Several factors should be considered in screening these options to find the
best approach.

5.2.1 .Funding for Stormwater Management

As outlined in Sections 3 and 4 of this report, citizens could finance stormwater improvements and
operations in Hannibal by allocating funds from the City’s General Fund, increasing property or sales
taxes, employing other means of assessments, or by setting up a stormwater utility supported by service
fees. The four organizational options all have implications for the funding strategy used.

Option 1 — Stormwater Management within DPW. DPW is primarily supported by the City’s General
Fund, although the nominal fees the City collects for building permits are associated with permit reviews
performed by DPW. DPW relies upon the Department of Revenue, Finance and Collection in City Hall
and upon the Department of Budget, Audit, Purchasing, Control of Expenditures and Indebtedness (also
in City Hall) for administrative support of its functions. Assigning stormwater management to DPW
would require diversion of taxes within the General Fund, increasing taxes, or adding assessments. A
stormwater utility could be created within DPW, but the billing of customers and setting up new
accounts/closing old accounts would have to be performed by the Depai’tment of Collection in City Hall,
by BPW as an integrated component of its existing billing system, or by a private vendor.

Option 2 — Stormwater Management within BPW. BPW is a City-owned utility, and is entirely supported

. by User or Service Fees it collects for electric service, water supply and wastewater treatment. If a

stormwater utility were created within BPW, it would be a logical extension of the three utility services
already proﬁded there. The same customer accounts now maintained by BPW would be the ones billed
for stormwater service fees, though some “stormwater only” accounts might have to be added (for
example, for parking lots that have substantial impervious areas generating stormwater runoff but do not
have water, wastewater, or electricity services). '
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Option 3 — Split Roles between DPW and BPW for Stormwater Management. DPW and BPW currently

split responsibilities for stormwater management in Hannibal, but they manage different parts of the
drainage system. Under this option, the current strengths of both organizations, and the current sources of
funding for both organizations could remain. As with the other options, additional funds for stormwater
would be required, and if these come from a Stormwater Utility, then BPW is already equipped to handle
the accounting and billing. A utility could be established either within the BPW or as separate division -
and accounting unit of the City under the DPW. |

Option 4 — Merge DPW and BPW into a Central Public Works Function, including Stormwater. Merging
DPW and BPW into a single organization, providing the all the current functions and utility services, and

adding stormwater is a radical change within the City Government. With most of DPW’s functions being
supported by the City’s General Fund, and all of BPW’s functions being supported by User Fees, the new
organization would require a new accounting structure to track and report its finances. This creates
complexity that could be regarded as unworkable. In any case, new funds would be required for
stormwater management, either from a utility or some other source. '

5.2.2 Oversight of a Stormwater Capital Improvements Program

Option 1 — Stormwater Management within DPW. Stormwater capital improvement programs require
public relations to identify and prioritize stormwater needs, considerable engineering to formulate and

design projects, and construction oversight to ensure projects are properly built. Aspects of all of these
functions currently reside at City Hall in DPW. However, there is not currently enough manpower within
DPW to perform a stormwater capital improvements program, plus carry out all the other duties. This can
be remedied in a variety of ways depending upon the size of the stormwater management program that
might be adopted.

Option 2 — Stormwater Management within BPW. BPW periodically undertakes capital improvement
projects for electric power, water supply and wastewater treatment, so stormwater capital improvements
could certainly become part of BPW’s program. BPW uses engineering consultants for the design of its
projects and competitively bids them out for construction. For stormwater, public involvement and
citizen input is vital to a successful stormwater program, as well as engineering.' BPW currently provides
some public relations functions but ultimately obtains approval for its capital improvements projects from
City Hall.

Option 3 — Split Roles between DPW and BPW for Stormwater Management. Under Option 3, if the City
chooses to retain the split roles for stormwater management within both DPW and BPW, it would appear

that DPW, with its existing engineering functions, should take the lead in formulating and directing
stormwater capital improvement projects.

- Option 4 — Merge DPW a.nd BPW into a Cenfral Public Works Function, including Stormwater. With a

centralized Public Works Department, the engineering group would carry the responsibility for capital
Lmprovemients projects. ' :
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5.2.3 Customer Service to Resolve Complaints and Problems

Option 1 — Stormwater Management within DPW. DPW is equipped to receive resident complaints for
streets and buildings, and has the basic staff to respond to complaints. Stormwater complaints would be
similar to those already handled by DPW. The engineering function within DPW has the capacity to use
resident input to identify stormwater needs and evaluate and prioritize projects to reduce or eliminate
stormwater problems.

Option 2 — Stormwater Management within BPW., BPW has a customer service function to assist its
customers when problems arise with electric service, water supply or wastewater needs. BPW lacks the
engineering functions to evaluate stormwater complaints and tie them to capital improvement projects,
but could add suitable staff or obtain support from DPW or private vendors.

Option 3 — Split Roles between DPW and BPW for Stormwater Management. If DPW and BPW were to
continue to jointly oversee stormwater management in Hannibal, it would appear that BPW’s resources
for maintenance of the sewer system would be best used when replying to operational problems.
Customer complaints could come into BPW, but a log should be maintained for DPW to use in petiodic
engineering reviews of problem areas.

Option 4 ~ Merge DPW and BPW into a Central Public Works Function. including Stormwater. If DPW

and BPW were merged, the handling of customer complaints would be the same as option 3 above.

524 Leadership and .Management of Stormwater Issues

Option 1 — Stormwater Management within DPW. DPW, with its engineering functions, is better suited
for leadership of stormwater issues within the City government. DP'W lacks the resources for mapping
and asset management of the stormwater system, but these could be added.

Option 2 — Stormwater Management within BPW. BPW offers the best organization and resources for
operation and maintenance of many cornponents of the stormwater drainage system, but lacks the
engineering resources to formulate and direct a capital improvement program. Engineering would have to
be added to BPW to oversee this role, or outside vendors would have to retained to provide comparable
support services. '

. Option 3 — Split Roles between DPW and BPW for Storinwater Management. With joint DPW and BPW

roles in stormwater management, policies and procedures would have to be created for each to be
responsible for defined activities. The engineering function within DPW appears best suited to direct and

- manage the overall stormwater program, especially in terms of planning and regulatory activities. The

GIS mapping function now at BPW should remain with BPW, but perhaps should become part of an
“Engineering Group” at BPW that reports to DPW and supports all utility requirements for mapping. The
operations functions at BPW would add stormwater maintenance to their responsibility, and stormwater
dperations and maintenance performed by street crews in DPW could be expanded or the responsibilities
could be shifted to BPW. | '
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Option 4 — Merge DPW and BPW into a Central Public Works Function, including Stormwater. The
management and leadership of stormwater issues under a Central Public Works function would be similar
to that described for Option 3 above.

5.3 Recommendations for Organizational Structure

Should the City of Hannibal decide to increase funding for stormwater management, as suggested in
Section 4, then an organizational structure will be needed that can be accountable to the mayor, the city
council, and the citizens for its stormwater management activities.

5.3.1 Recommendation for Option 3 as a Short-term Solution

Based upon the above analysis, it would appear that Option 3, involving both DPW and BPW in the
management of stormwater issues, offers the most viable short-term operational approach for the City.
This option makes greatest use of existing expertise and resources now residing within DPW and BPW.
It would minimize the amount of new staff that would need to be hired, and perhaps could eliminate the
addition of new staff altogether if suitable use is made of outside vendors for certain functions.

5.3.2 Analysis of DPW and BPW Strengths for Stormwater

A generic list of stormwater functions performed by municipal governments was presented in Table 1
(page 31 in Section 4.3). Applying this list to Hannibal’s situation identifies strengths in DPW and BPW
that could be utilized in a future joint stormwater management program. This analysis is presented in
Table 2 (see next 2 pages). There are functions listed in Table 2 that are not presently part of either DPW
or BPW programs, and indeed might not be part of future stormwater programs in Hannibal. These have
been retained in the Table, with tentative assignments for everything where perceived strengths exist.
Many of the functions in Table 2 are extensions of both DPW and BPW resp0n51b111ues so the Table
reflects both strengths as appropriate.

DPW and BPW have strengths with Administration and Regulation and Enforcement. DPW has strengths

in Public Involvement and Education, Engineering and Planning, Capital Improvements, and Stormwater

Quality Management (federal Stormwater Phase II compliance). BPW has strengths in Billing and
Finance and Operations.
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Table 2 (Page 1 of 2)

DPW/BPW Strengths for Stormwater Management in Hannibal

Function

DPW
Strength

BPW
Strength

Administration

General Administration

General Process Planning & Development

Area-wide Coordination

Public Involvement and Education

Public Awareness and Education

Public Involvement

Standing Citizen’s and Focus Groups

Billing and Finance

Billing Operations

Database Management

Customer Service

Financial Management

Capital Outlay

Overhead Costs

Cost Control

Support Services

Engineering and Planning

Design Criteria, Standards and Guidance

Field Data Collection

Master Planning

Design, Field and Operations Engineering

Hazard Mitigation

Zoning Support

Multi-Objective Planning Support

GIS and Database Management

Mapping

Land Use Planning & Controls

Operations

General Maintenance Management

General Routine Maintenance

General Remedial Maintenance

Emergency Response Maintenance

Infrastructure Management

Public Assistance
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Table 2 (Page 2 of 2)

- DPW/BPW Strengths for Stormwaier_Management in Hannibal

Function

DPW
Strength

BPW
Strength

Regulation and Enforcement

Code Development and Enforcement

General Permit Administration

Drainage System Inspection and Regulation

Zoning and Land Use Regulations

Special Inspection Programs

Flood Insurance Program

Multi-Objective Floodplain Management

Erosion Control Program

Capital Improvements

Major Capital Improvermnents

Minor Capital Improvements

Land, Easement, and Right-of-Way

Stormwater Quality Management

Quality Master Planning

Retrofitting Program

Monitoring Program

Structure and Non-Structural BMP Programs

Pesticides, Herbicides and Fertilizer Programs

Used Oil and Toxic Material Programs

Street Maintenance Program

Spill Response and Clean-Up

Public Education and Reporting Program

Leakage and Cross Connections

Industrial Program

General Commercial and Residential Program

Tllicit Connections and Jllegal Dumping

Landfills and Other Waste Facilities

Combined Sewers Program

Groundwater and Wellhead Protection

Drinking Water Protection

Watershed Assessments

LR

Septic, Inflow, and Infiltration Corrections
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5.3.3

Proposed Leadership for Stormwater Functions in Hannibal

Based upon the initial analysis earlier in this section, it is proposed that the Director of Public Works/City
Engineer (DPW/CE) be responsible for managing the City’s overall stormwater management program.
This person already oversees closely related programs for building inspection, building permit review,
streets, parks, and the federal Stormwater Phase II compliance program. The DPW/CE would oversee
stormwater activities in both DPW and BPW (Table 3). If the City opts to establish a stormwater utility,
that organizational/accounting entity could be a part of BPW or a sepa.raté financial unit of the general
government under DPW. Regardless, the most likely scenario for billing, collecting, and accounting for
service fees lies in the existing utility billing syster in BPW. That service could be expanded to include
another line item (stormwater), with suitable apportionment of the cost of expanding and operating the
billing system among the constituent services.

Table 3
Proposed Reporting Relationships for a new Stormwater Program
Current Reporting
Functional Area Relationship Future Reporting Relationship
Administration DPW staff reports to No changes
DPW/CE
Public Involvement & Responsibility of DPW/CE, | Customer Accounts and Customer Complaints
Education custorner service within directed to BPW for Billing & Operations, Public

BPW

Involvement & Public Education Programs
responsibility of DPW/CE

Billing and Finance

BPW functioﬁ

Continue BPW function, provide periodic
financial reports to DPW/CE

Engineering & Planning

Responsibility of DPW/CE

Form an Engineering Group within BPW to
continue mapping and GIS/database maintenance

Mﬁpping & GIS/database for all utility functions, add permit reviews and
done by BPW capital project planning to this group, and link
direct line reporting to DPW/CE.
Operations BPW function Keep field operations within BPW
Regulation & Enforcement | Responsibility of DPW/CE | Assign this responsibility to the new Engineering

group at BPW.

Capital Improvements

| Responsibility of DPW/CE

Assign this responsibility to the new Engineering
group at BPW.

Stormwater Quality
Management

Responsibility of DPW/CE

Assign this responsibility to the new Engineering
group at BPW.

Notes: DPW = Departument of Public Works.
BPW = Board of Public Works
DPW/CE = Director of Public Works/City Engineer (heads DPW)
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As outlined in Table 3, residents of Hannibal could be better served by closer linkages between DPW and
BPW. The City Charter provides for the appointed Director of Public Works/City Engineer (DPW/CE) to
also serve as ex-officio sewer commissioner (City Charter Section 5.02, see this report page 3). In the
present City organization, the DPW/CE is not effective in this role, because wastewater treatment is a
classic utility function perfonned‘by BPW. There are several ways to add to the linkages between DPW
and BPW:

1) One possibility is that the DPW/CE becomes the fifth member of the Board of Public Works.
This strengthens his role as sewer commissioner, adds engineering direction to BPW, and
increases staff accountability for stormwater functions in BPW. The four member board in BPW

- is appointed by the mayor and City Council, and the DPW/CE is also appointed by them and
serves at their discretion.

2) Another possibility is for DPW and BPW to remain as separate organizations (and separate
funding/budgeting sources) within the City government, but they both report to the DPW/CE.
This potentially eliminates the four-member board overseeing BPW, and consolidates the
management of both organizations under one leader, but it maintains full accountability to the
City Administrator, Mayor, and City Council. Capital budgets within BPW are currently subject
to review and approval by the Mayor and City Council, and would not be affected by this change.
However, this consolidation of management and leadership would likely require additional
reorganization below the DPW/CE to maintain accountability and effectiveness.

These are initial concepts that bring both advantages and disadvantages compared with the present
system. It will be up to the city government and residents to consider whether any changes should be
made in the City Charter if the City wishes to institute a stormwater utility, and how to proceed.
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6. Conclusions and Recommendations

6.1  Current Stormwater Management in Hannibal

1. Hannibal’s Department of Public Works (DPW) is responsible for stormwater on the land surface and
in open channels. This is a logical extension of DPW’s responsibility for streets and parks.

2. Hannibal’s Board of Public Works (BPW) is responsible for stormwater in enclosed storm sewers.
This is a logical extension of BPW’s responsibility for sanitary sewers and wastewater treatment.

3. Occasional special stormwater projects are performed by DPW, but the overall level of funding for

stormwater drainage improvements within DPW has generally been less than $5,000 per year.

4. BPW collects user service fees for electric power, water supply and wastewater treatment, but is not
authorized to collect fees for stormwater maintenance or improvements. BPW spends less than
$5,000 per year for investigating problems within the storm sewer system and maintaining that
system. These expenditures are drawn from BPW’s budget for wastewater operations.

5. There are places in Hannibal where stormwater starts on the land surface, enters storm sewers through
inlets in yards or along streets, flows through underground piping for some distance, discharges into
an open channel, goes back into a storm sewer, reaches another open channel down hill, and enters a
stream or creek.

6. Stormwater cannot be adequately managed in Hannibal by making one organization responsible for
stormwater in open channels and another organization responsible for stormwater in sewers.

6.2  Funding Methods for Stormwater Management

1. Past funding for stormwater in Hannibal has primarily been taken from the City’s General Fund and
has been inadequate to repair and maintain a stormwater drainage system or to fund much in the way
of stormwater capital improvements.

2. The residents of Hannibal could allocate funds for stormwater from existing revenue sources,
including property, sales or other taxes. However, these funds would either reduce financing
available for other community programs, or require an increase in taxes.

3. Municipally owned and operated utilities commonly provide water supply, wastewater treatment,
stormwater management, electricity, natural gas, and solid waste disposal. These utilities are usually
operated as financially self-sufficient enterprise accounting units, and involve a business-like
operation that provides commodities or services to customers. Stormwater utilities have been
established by more than four hundred communities nationwide in the past thirty years, including
Missouri.
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4. The Hannibal Board of Public Works is successfully delivering electric power, water supply, and
wastewater treatment to the citizens of Hannibal. All of these are classic utility services to the
community.

5. Nationwide, many communities are turning to the concept of a stormwater utility, financed by
stormwater user fees, to support stormwater management programs. Typical residential user fees can
range between $3.00 and $5.00 per month, depending upon the level of stormwater service desired by
the community.

6.3 Constitutional and Case-Law Considerations in Missouri
1. Whether a stormwater service fv;e 18 feasible in Hannibal involves several considerations:

a) results in a technically equitable allocation of costs that is understandable to the general
public; ' '

b) ensures that the revenue is dedicated solely and specifically to stormwater management; and,

c) 1s packaged and presented in a way that makes sense to the voters.

6.4  Organizational Strategies for Stormwater Management in
Hannibal ' '

1. Changes to the City Charter should be made to clearly define responsibilities for stormwater
management within the City’s organizational structure.

2. The City should seriously consider the creation of a stormwater utility to provide a stable base of
financing for stormwater capital improvements, stormwater operatjons, and compliance with federal
- stormwater quality programs. BPW’s existing functions for user account maintenance and
billing/collections, plus operations for the sanitary sewer collection system are valuable resources for
a stormwater utility. Hannibal does not need a second, separate utility just for stormwater.

6.5  Public Information & Public Involvement

‘1. During the preparation of this Stormwater Master Plan, over 950 of Hannibal’s residents (and

business owners) responded to the Stormwater Questionnaire. Stormwater drainage is an issue that
generates public opinion and interest.

2. A public information program for stormwater issues is needed in Hannibal to enable City residents to
better understand many stormwater issues. Several basic issues include the following:

a) There are 35 watersheds around Hannibal, each with its own impacts upon stormwater. The
homes and businesses within each watershed contribute in some small way to stormwater runoff,
and many are affected by it.

b) The Bear Creek Dam is a community asset to reducing flash flooding through the valley across
southern Hannibal. However it only controls 28 square miles of watershed, and leaves another 23
square miles of watershed downstream uncontrolled.
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¢} Many citizens are interested in the operation of the Dam. The City, through it Board of Public
“Works, should consider releasing a table showing the hourly status of the gates at the Bear Creek
Dam for publication in the Courier-Post (perhaps with the daily weather statistics?). This release
of information should be done every day for the previous 24 hours.

d) Many problems in Hannibal are related to a lack of stormwater infrastructure. QOverland flow
must travel large distances, passing near homes and businesses, before reach a channel. This
provides opportunities for excessive ponding, flooding and freezing in many parts of the
cornmunity. '

€) Much of Hannibal’s stormwater infrastructure is old and deteriorated. Many storm sewers, where
they exist, were built many years ago, and do not offer enough capacity to adequately convey
flow into creeks and channels. Water from heavy rains backs up and causes flooding, basement
backups and other problems.

f) Many channels around Hannibal do not have enough capacity to carry moderate and large rains,
and flow escapes out of banks periodically. Where homes and businesses are built nearby, they
are exposed to flooding and/or erosion.

g) Many people, both residents in the older parts of town as well as in the newer subdivisions, feel
stormwater design standards for new development is inadequate. Perhaps a citizen’s task force,
with enough interest to meet several times, should be commissioned to review current practices
and formulate recommendations for future community preferénces. This task force should have
access to the City Engineer or another engineer for guidance on stormwater issues.

h) Hannibal’s past funding for stormwater has been inadequate for the operation and maintenance of
storm drainage facilities, let alone following some type of stormwater capital improvements
program. With better stormwater information, residents can understand the options available and
the choices-they face.

6.6 Development and Implementation of a Stormwater Utility

1. The next step for Hannibal toward a stormwater utility should be called Phase 2 — Development. The
duration for this phase would be expected to take 8 to 10 months. During the Development Phase, the
following activities should be performed: '

a) Perform a cost of service analysis
b) R_eview organizational issues

c¢) Examine funding policies

d) . Perform a rate analysis

€) Prepare data and account files
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f) Analyze the billing system to be used
g) Pursue a public information program

h) Formulate a ballot issue

2. The last phase toward a stormwater utility should be called Phase 3 — Implementation. The duration
for this phase would be expected to take 6 to 8 months. During this Phase, the following activities
- should be accomplished:

a) Adopt the rate ordinance

b) Maice decisions on data policies and procedures
c) Assemble the account files

d) Modify the billing system

¢) Implement billing systems

f) Apply public information outcomes

g) Setup a customer service program
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