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CITY OF BELTON 
STRATEGIC DRAINAGE PLAN 

BELTON, TEXAS 
MARCH 2017 

 
 

In order to provide for the safety & protection of the general public, for orderly municipal growth, for 
efficient drainage systems and for maintenance-friendly stormwater conveyance infrastructure, this 
Strategic Drainage Plan is promulgated by the City of Belton, Texas. As the community continually 
experiences growth of the population and changes of previously undeveloped tracts of land, issues 
regarding stormwater run-off, vegetative disturbance of existing ecosystems, possible erosion, 
property owner concerns and downstream effects on existing properties are a significant concern to 
the City of Belton. The intention of this community is to logistically address the growth and 
development of the properties within its jurisdiction according to proper stewardship and according to 
existing regulations established by common practice and according to Federal and State laws. 
 
This Strategic Drainage Plan addresses the following subjects: 
 
I. Establishment of a prioritized categorical hierarchy of considerations with regard to severity of 

stormwater conveyance. 

II. Recognition of and adherence to Federal, State and local law regarding storm water issues. 

III. Creation of stormwater policies, guidelines and management tools for the drainage basins 
within the jurisdictions of the City of Belton. 

IV. Development of an overall map of the drainage basins and patterns within the jurisdictions of 
the City of Belton. 

V. Detention Pond Locations. 

VI. Identification of appropriate maintenance measures for drainage basins. 
 
VII.     Flood Plain Management and Flood Damage Prevention. 
 
This Strategic Drainage Plan shall be directed and enforced by the City of Belton City Engineer.  The 
City Engineer shall have full authority to require that all stormwater design in the City of Belton and 
its jurisdictions comply with requirements of this Plan. The City Engineer shall have the authority to 
refine and revise this Plan at appropriate times and said refinements and revisions shall be reviewed 
by the Belton City Council for compliance with other existing ordinances and policies of the City of 
Belton.  All interpretations of this Plan shall be the responsibility of the City Engineer or appointed 
representative. 
 
This Plan is intended to provide for the order, consistency and efficiency to the overall stormwater 
system in the City of Belton and its jurisdictions.  Design professionals shall adhere to the goals and 
objectives of this Plan without waiver. Any part of this Plan that might be ruled unlawful in the future 
shall not negate all other portions of the Plan. 
 
I. ESTABLISHMENT OF A PRIORITIZED CATEGORICAL HIERARCHY OF 

CONSIDERATIONS WITH REGARD TO SEVERITY OF STORMWATER 
CONVEYANCE 
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In order to effectively plan and provide funding for infrastructure drainage systems, a 
systematic rating approach to setting priorities for expenditure of effort and funds needs to be 
established. The following hierarchy of considerations will be the guide for determining the 
appropriate priorities for projects to be designed for public, private and institutional purposes: 

A. Loss of life. 

B. Loss of residential or non-residential buildings, structures, utilities, improvements or 
other personal physical investments. 

C. Inundation of roadways proper and inundation of roadways at stream crossings that 
could cause vehicular/pedestrian accidents or that prevent emergency equipment 
access/response to accidents or disaster events. 

D. Erosion to public or private improvements or property which cause an array of 
maintenance issues. 

E. Nuisance stormwater runoff or flooding. 

F. Citizen complaints that are considered "not in my back yard" issues. 
 
The above categories could possibly be combined for any given situation that may render a 
project superior to another. All final decisions based on the above hierarchy must ultimately be 
used in the best interest for the safety and general welfare of the public regardless of cost or 
other perceived priorities. 
 

II. RECOGNITION OF AND ADHERENCE TO FEDERAL, STATE AND LOCAL LAW 
REGARDING STORMWATER ISSUES 
 
There are multiple Federal laws, State laws and local ordinances with guidelines regarding the 
design and management of stormwater conveyance systems for cities, counties, other 
governmental agencies and private concerns. This section of this Plan will address several of 
those laws, regulations and agencies that are currently mandated in the United States of 
America, the State of Texas and locally. 
 
A. Texas Commission on Environmental Quality 

The City of Belton has developed a Storm Water Management Program pursuant to the 
Texas Commission on Environmental Quality (TCEQ) under the Texas Pollutant 
Discharge Elimination System (TPDES) General Permit No. TXR040000 for storm 
water discharges for Phase II cities in Texas. The original General permit was issued 
on August 13, 2007 and expired on August 13, 2012. The second issue of the permit 
was on December 13, 2013 and is currently in force. The City of Belton is a Level II 
city by virtue of the categories set by the 2010 U.S. Census having a population between 
10,000 and 40,000 residents. A copy of the City of Belton Storm Water Management 
Program is attached to this document. 

This plan addresses the following objectives: 
 Identify and implement Best Management Practices (BMPs) required for all 

appropriate minimum control measures (MCMs) as deemed by the City's population 
as a Level II city; 

 Identify assessable goals for control measures; 
 Develop an implementation schedule for the control measures; and 
 Define the responsible entity to implement the control measures. 
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B. Texas Water Code 

 
The Texas Water Code regulates the rate and volume of stormwater runoff. This 
information can be found in appropriate sections of the Water Code for any specific 
drainage subject to be addressed. Generally speaking, the Water Code provides 
guidance for increased or modified storm water upstream or downstream flows from a 
given site must receive or convey that storm water utilizing damage free conveyance 
methods.  
The City of Belton endeavors to inform property owners of the Water Code as building 
permits, plats and development plans are formally submitted to the City for review and 
comments. Any written or verbal approvals or acceptances of development plans, plats 
or permits cannot supersede the Texas Water Code. All property owners should procure 
legal advice when changing the characteristics of property with regard to impervious 
area either existing or proposed when contemplating changes. 
 

C. Federal Emergency Management Agency 
 
The City of Belton participates in the Federal Emergency Management Agency Flood 
Insurance Program and has therefore adopted a Flood Damage Prevention Ordinance 
that assists the City Flood Plain Administrator in regulating land use and construction 
activities in the flood plain areas within the City of Belton. The main stems of the Leon 
River, Nolan Creek and the Lampasas River and the tributaries of the three watersheds 
are shown on the Flood Insurance Maps developed by the Federal Emergency Agency 
dated in 2008. 
 

D. Environmental Agencies 
Environmental Protection Agency 
United States Army Corps of Engineers 
Texas Historical Commission 
Texas Parks and Wildlife 
United States Game and Fish Commission 
 

E. City of Belton, Texas 
 
The City of Belton has responsible charge for stormwater design and stormwater 
pollution prevention within the city limit lines of the incorporated municipality through 
the authority granted by the State of Texas through the MS4 General Permit. The City 
of Belton also has authority for storm water design approvals through the Subdivision 
Ordinance in the extraterritorial jurisdiction (ETJ) areas outside the city limit lines under 
State law. Maintaining dedicated drainage easements and dedicated roadway right-of-
way containing drainage infrastructure are traditionally the responsibility of the City of 
Belton within the City limits. However, in some instances, depending on development 
agreements, some drainage infrastructure is the responsibility of a given owner, 
developer, property owner association or other private entity. As property is developed 
and as capital projects are constructed, decisions about the maintenance responsibility 
are made on a case by case basis. Also, maintenance of stormwater infrastructure in the 
ETJ is the responsibility of Bell County unless development agreements are executed 
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between the County and private ownership or unless there are no public drainage 
easements or road right-of-way providing authority for the County to maintain. 
 
The City of Belton has developed a Design Manual that details the methods, parameters 
and construction specifications required under its jurisdiction for storm water 
infrastructure improvements.  
 
The Development Services Department, the City Engineer and the Public Works 
Department review all proposed stormwater infrastructure design and construction in 
addition to the Stormwater Pollution Prevention requirements for the municipality. The 
City Engineer is the primary contact for developers or owners to start the process for 
proposed infrastructure improvements or to engage for questions/inquiries regarding 
stormwater issues in general. 
 

F. Bell County, Texas 
 
Bell County is the governmental entity that is responsible for providing direction for 
stormwater design and pollution prevention planning for areas outside incorporated 
municipalities and their extraterritorial jurisdictional boundaries. The County Engineer 
is the primary contact for this function. Bell County has adopted a Subdivision Manual 
that outlines the requirements for property development under its boundaries. 
 
Generally, Bell County does not accept off site drainage easements, and due to this 
policy, the County does not maintain off site drainage infrastructure. The County does 
maintain drainage infrastructure within dedicated roadway rights-of-way. 
 
Any plans for proposed drainage infrastructure should be submitted to the Bell County 
Engineer's Office and discussed with the County Engineer. 
 

III. CREATION OF STORM WATER POLICIES, GUIDELINES AND MANAGEMENT 
TOOLS FOR THE DRAINAGE BASINS WITHIN THE JURISDICTIONS OF THE CITY 
OF BELTON 
 
A. General guidelines/global aspects for a given drainage basin. 

 
A key to developing guidelines for designing any given drainage system is to determine 
what entity or group of persons will ultimately maintain the completed system. A 
municipality, a property owner association, a recreational facility organization, a 
county, a state, the federal government, a parks system, a commercial entity, a school 
district or some other grouping of resource management organizations are examples of 
parties that could be responsible for providing upkeep and operation of drainage 
systems. The City of Belton needs to establish a process for deciding which entity will 
maintain, operate and control drainage systems at the inception of each project within 
the jurisdictions of the City.  Proposed retention ponds planned for main stream areas 
(Waters of the United States, etc.) must be permitted by the Texas Commission on 
Environmental Quality. 
 
Additionally, stormwater quality is a nationwide concern. The City of Belton has 
developed and adopted a Stormwater Management Program that addresses the quality 
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of stormwater run-off. This Program is mandated by the Texas Commission on 
Environmental Quality and by the federal government. The specifics and narrative that 
explains the adopted Program is located in the Appendix of this Plan. 
 
The characteristics of any given drainage basin shall be assessed and maintained when 
infrastructure improvements are planned that add infrastructure such as water, 
wastewater, dry utilities (underground & overhead), parks, parking areas, residential 
development, commercial development, schools, jails and any other planned change to 
a basin. Basin characteristics can vary greatly from one basin to the other. The 
assessment of the drainage basin character may take various forms such as 
environmental impact studies on wildlife, vegetation and archeological deposits, stream 
morphology assessments, siltation consequences, environmental justice, noise analyses 
and current methods of storm water conveyance within the basin such as rural or 
suburban treatments. The assessment of the characteristics for each drainage basin needs 
to be a priority for the City of Belton and a schedule for these assessment tasks is 
established in this document under the heading Projects and Schedules. In short, each 
basin watershed should be customized according to existing conditions in a manner that 
does not upset the ecosystem present and beginning that process cannot start too early. 
Use of grass swales, water quality ponds, grass strips, rock berms, foliage installation, 
tree cover and other best management practices should be considered as part of keeping 
watershed characteristics healthy. 
 
Then, after all the assessments are completed, the design is completed and the 
infrastructure projects are in place, there is the matter of maintaining the watershed. 
Items to consider include budgeting for long term maintenance through drainage fees, 
a tool already established by the City of Belton and enacting enforceable post-
construction best management practices which should have been incorporated in the 
design phase and provided in the construction phase for a project. 
 

B. Positive overflow procedures and guidelines. 
 
Design and construction of any drainage system in City of Belton jurisdictions shall 
contain the element of positive overflow whether the system is borrow ditches, pipe 
culverts, channels (lined or unlined), streams, creeks, closed pipe installations, 
detention ponds (open or underground), retention ponds or any other stormwater 
system. This design consideration will provide for the safety and general welfare of the 
public and will protect residential and commercial structures from damage due to 
flooding in unusual situations. 
 

C. Detention ponds and Retention ponds. 
 
The practice of providing detention ponds and or retention ponds for drainage systems 
has gained popularity in Texas over the past 25 years. This popularity has been 
improved due to the constant amount of development in Texas and the use of the 
detention system has become necessary in order to mitigate increased amounts of runoff 
and velocities to protect downstream properties. Retention ponds have gained status as 
well due to public preference of having serene bodies of water throughout a given 
community as desired aesthetic amenities. 
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The City of Belton has, through this Strategic Plan, developed proposed locations for 
strategic placement of detention ponds throughout the community to serve drainage 
basins in a regional systematic approach to operating drainage systems. The design and 
location of these ponds are critical. Too many detention ponds can create more problems 
than those solved and the inappropriate location of these ponds can cause unwanted 
results in any given basin.  Also, as development occurs, there may be interim detention 
ponds that could be constructed until the appropriate time due to growth and funding, a 
regional pond is constructed and the smaller ponds may need to be taken out of service. 
Proper detention pond management is highly dependent on developing accurate times 
of concentration. There is an old saying "timing is everything." In detention and 
predicting drainage flows, timing IS everything. 
 
A factor that can be overlooked in the placement and design of detention ponds with 
respect to sizing the outfall flows based simply on general and normally accepted 
guidelines is that of not considering the capability of the downstream conditions that 
may limit the outfall design volume. For instance, a condition may be that the 
downstream infrastructure can only handle the existing 10-year storm event. Normally, 
a detention pond is designed to allow the existing 100-year event to flow downstream. 
However, in this case, the downstream design volume can only be for the existing 
10-year storm. The upstream pond would have to store all other storm water and convey 
only the 10-year existing flow downstream. This may cause the detention pond to cost 
more than a simplified situation, but flooding of existing structures downstream is not 
an option in this case. 
 
Financing detention and retention ponds can be challenging. As a watershed develops, 
there may be times when funds need to be escrowed for the construction of a future 
regional detention pond to serve a particular watershed. Other times, a regional 
detention pond may need to be constructed immediately and then the upstream property 
owners will need to pay into a fund when those upstream properties start to develop. In 
almost all of these cases the City of Belton will act as the broker, i.e., the bank for the 
funding of these detention ponds. The City of Belton can provide guidelines for acting 
as the broker, enact ordinances that regulate this process and develop a matrix for 
making decisions in such matters. 
 
All detention ponds shall be designed with concrete or hard surfaced pilot channels.  All 
detention ponds shall be designed for the 10-year, the 25-year and the 100-year storms 
unless the downstream or upstream conditions dictate otherwise. 
 
Additionally, detention pond design needs to account for various safety measures for 
those persons that might wander/trespass on a detention pond site.  In order to 
implement these safety precautions, the following measures shall become part of the 
City of Belton Strategic Plan Policy as a guide for design parameters: 
 
1. Outfall structures for detention ponds that are less than 36-inch diameter pipes shall 

be designed using outflow/discharge weirs and/or a combination of discharge weirs. 
2. Detention ponds may have side slopes of 3:1, 4:1, 5:1 or less severity.  However, 

3:1 side slopes and 4:1 side slopes will be required to protect the public with 6 feet 
vertical fencing (chain link fencing will be considered for visibility) being installed 
with two 4 feet wide double gates for maintenance purposes.  Side slopes of 5:1 or 
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lesser slopes will ordinarily not require fencing unless the pond is 5 feet deep or 
greater as measured at the inside flowline of the outfall of the pond to the top of the 
pond berm  and depending on adjacent usage of the land tracts as determined by the 
City  Engineer.  Concentrations of children and juveniles are major considerations 
for fencing being required. 

3. In most cases, there will be a need to design a shelf on the inside of the detention 
pond around the perimeter at the 25-year storm event to be used as a safety zone for 
any person that has trespassed into the detention pond improvements. 

4. Signs shall be posted at all detention ponds in Spanish and English and/or other 
language that is deemed appropriate to warn of no swimming, wading or loitering.   

      “No swimming” symbols shall be a part of the signage installations.  The City of  
      Belton will produce the signage and the cost of the signage will be paid to the City 
      by the owner/developer of the detention pond.  The spacing of the signage shall be 
at  
      minimum of every 100 feet around the perimeter of the detention pond site. 
5. Future design considerations and mandates may become part of this Policy by action 

of the Belton City Council as industry and public demands dictate. 
 

IV. CITY OF BELTON DRAINAGE BASINS AND PATTERNS  
 
Exhibit A is attached to this narrative that identifies the major drainage basins within immediate 
area of influence of the City of Belton.  Three major basins are prevalent:  The Nolan Creek 
Basin, the Leon River Basin and the Lampasas River Basin. 
 
 

V. DETENTION POND LOCATIONS 
 
Exhibit A also shows locations for major existing and probable detention ponds in the City of 
Belton. The detention ponds are identified by name for general identity purposes. 
 
Exhibit B shows locations for minor detention ponds throughout the City which are primarily 
owned and operated by the site/property owner. 

 
Upon completion of all detention pond improvements or modifications, record electronic 
drawings are hereby required to be provided to the City of Belton by the Owner/Constructor 
of the pond.  These electronic files should be submitted to the office of the Director of Public 
Works. 
 

VI. IDENTIFICATION OF APPROPRIATE MAINTENANCE MEASURES FOR DRAINAGE 
BASINS. 
 
This Plan hereby establishes tasks to be completed to ensure proper maintenance of drainage 
basins and infrastructure in the City of Belton.  The following are elements to be considered 
for implementation to achieve that goal.    
 
1. Catalogue each drainage feature by basin as to type of improvement such as enclosed pipe 

system, open channel conveyance, detention pond, retention pond and date constructed. 
2. Develop and maintain a file of construction record drawings for each improvement by 

drainage basin. 
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3. Prepare rating of the condition of each drainage feature. 
4. Assess if the drainage feature is functioning with respect to storm water conveyance. 
5. Note any special feature characteristic that may be discovered. 
6. Identify any maintenance or upgrade required to each feature and a time frame for such 

action. 
7. Include maintenance and upgrade projected costs in the budgeting process each year. 

 
VII. FLOOD PLAIN MANAGEMENT AND FLOOD DAMAGE PREVENTION  
 

A. The City of Belton elected many years ago to participate in the Federal Emergency 
Management Agency Flood Plain Insurance Program and Flood Damage Prevention 
Guidelines.  Over time there have been various mapping efforts completed for the 
Belton area including the Nolan Creek Watershed Study in the 1960’s and the Federal 
Insurance Rate Study Map including the revisions adopted in 2008.  The City has 
endeavored to follow and enforce the development rules promulgated by the Federal 
and State governments.  Due to recent legislation, the experience factor with accelerated 
development in the Belton area and perceived changes in the climate across the United 
States, the City desires to include this section in this Strategic Drainage Plan. 

 
B. Texas Senate Bill Number 936 was enacted to allow for municipalities in Texas the 

authority to require higher standards for flood plain management than the Federal or 
State governments promulgate as each locality has specific characteristics that need to 
be addressed in protecting the general public from disasters. 

 
C. Executive Order 13690 (Climate Change) signed in the latter part of 2016 by President 

Obama should be considered and implemented on projects that contain substantial 
Federal funds and may be considered for major City of Belton projects. 

 
D. The City of Belton, as part of this plan, establishes the goal of preparing stream lined 

methods for demolition procedures, building permits issuance and property damage 
assessments in case of flood and tornado catastrophic events.  As part of these efforts, 
city ordinances will be developed and passed to ensure that authorized personnel will 
have rights-of-entry to private property for various damage assessment procedures. 

 
E. For long term protection of streams & citizens and in recognition of current water law, 

the City of Belton adopts the following goals: 
 

1. To develop procedures for assessing flow duration of small to large drainage ways 
to protect stream beds and stream banks from excessive degradation and 
aggregation.  Included in the Appendix is Lane’s stable channel balance illustrative 
exhibit.  The accompanying theory of fluvial geomorphology and balance of 
dynamic channel forces will be required in applicable situations. 

2. As storm water systems are designed and developed throughout the City by various 
parties that include detention and retention methods, the City of Belton will endeavor 
to highlight proposed projects that may appear to have water rights issues as 
established by the Texas Commission on Environmental Quality (TCEQ). 

 
F. The City of Belton establishes a goal to research and report to the City Council the Buy-

Out Program provided and administered by the Texas Water Development Board 
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(TWDB).  The TWBD employs an entire section of personnel that study flooding issues 
and develops programs to assist cities with local problem areas. 

 
The United States Corps of Engineers-Fort Worth District has federal programs under Sections 14 
(Erosion of Stream Banks), 205 (Local Flood Protection), 206 (Aquatic Ecosystems) and 1135 
(Environmental Restoration) that are available to assist the City of Belton with flooding and 
environmental re-establishment projects. 
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