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Executive Summary 
 

The mission of Missouri’s Nonpoint Source Management Program is to, “Preserve, 

protect, and improve the quantity and quality of the water resources of the state from 

nonpoint source impairments utilizing a collaborative watershed approach.”  The 

Missouri Nonpoint Source Management Plan (NPSMP or plan) is the guiding 

document for nonpoint source pollution reduction efforts in the state and has been 

prepared to support state activities under Section 319 of the federal Clean Water Act.  

The 2014 Missouri NPSMP has been prepared with the assistance of state and federal 

partner agencies, municipal, industrial and agricultural stakeholders, environmental 

and resource protection groups, and Missouri citizens.  This state plan is intended for 

use by all of these groups to address the challenges and issues facing Missouri with 

respect to nonpoint source pollution of state waters.  The plan was not written solely 

for use by the Missouri Department of Natural Resources, but will serve as a guide 

for department policies and decisions with regard to allocation of resources for 

nonpoint source pollution reduction.    

 

In 2012, the department launched the Our Missouri Waters (OMW) initiative to investigate, 

prioritize and resolve issues and pollutant sources on a watershed scale.  The OMW initiative 

creates a coordinated, holistic approach to protect water resources in Missouri.  Through this 

initiative, the department will form partnerships with citizens, landowners, communities, 

industries, and local leaders to strategically address water quality issues of local concern.  By 

coordinating the efforts of all the agencies and individuals who have a vested interest in the 

watershed, staff and financial resources will be focused on priorities to solve water problems 

and ultimately be more successful.  OMW provides direction and focus for all of the 

department’s watershed based initiatives and is the top priority for Missouri’s NPSMP.   

 

Missouri’s NPSMP is a five year action plan that incorporates new Environmental Protection 

Agency (EPA) guidance, Nonpoint Source Program and Grants Guidelines for States and 

Territories, April 12, 2013
1
 and EPA’s Section 319 Program Guidance: Key Components of an 

Effective State Nonpoint Source Management Program November 2012
2
. Chapters 2-10 of the 

plan include program goals, priorities, strategies, trackable milestones, and measures for 

success.  Watershed based goals and objectives are intended to function in concert with each 

other, while addressing individual state priorities.  Assessment, monitoring, outreach, 

planning, and implementation are projected down to the watershed scale serve as strong 

support for Missouri’s nonpoint source program goals.  This plan also describes program 

challenges, and provides a watershed based approach to resolve them.  The plan’s watershed 

based approach includes prioritization of nonpoint source impaired waters, approaches to 

remediation and protection, formation of committed partnerships, a funding and leveraging 

strategy, an initial five year schedule, and a means to measure  

                                                 
1
 http://water.epa.gov/polwaste/nps/upload/319-guidelines-fy14.pdf 

2
 http://water.epa.gov/polwaste/nps/upload/key_components_2012.pdf 
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progress.  While flexibility to respond to short-term needs consistent with long-term goals 

and objectives has been included in this plan, the department intends to revisit and revise, as 

needed, the NPSMP every five years. 

 

Chapter 1: Introduction and History 
 

“Nonpoint source pollution occurs when rainfall, snowmelt, or irrigation water runs over 

land or through the ground, picks up pollutants, and deposits them into rivers, lakes, and 

coastal waters or introduces them into ground water.” (U.S. Environmental Protection 

Agency http://water.epa.gov/polwaste/nps/outreach/point1.cfm).  In other words, 

nonpoint sources of pollution enters waterways by overland flow or infiltration as 

opposed to through conveyances such as pipes or channels. 

 

By the early 1970s, many streams and lakes had become open conduits for the nations’ 

sewage and industrial wastes.  With passage of the Federal Water Pollution Control Act of 

1972 (PL92-500) Congress set in motion a massive cleanup effort of the nation’s water 

resources.  Throughout the subsequent decades, hundreds of wastewater treatment facilities 

were constructed and existing facilities were upgraded.  Previously polluted streams and 

lakes became cleaner and aquatic life began to reappear where it had been absent.  However, 

decades later, there is still much work yet to be done as more than half of the nation’s 

impaired waters do not support aquatic life and recreational uses due to nonpoint sources 

(NPS) of pollution.  EPA approved Missouri’s original NPSMP in 1988, with significant 

revisions in 1996 and 2000.  Minor, scheduled revisions to individual sections were made in 

the period of 2001 – 2004.  The next major revision to Missouri’s NPSMP occurred in 2005 

and this plan described in great detail how the state would use a watershed-based approach to 

implement its nonpoint source pollution reduction program.  Federal reform of the national 

Section 319 program in April 2013 produced updated guidelines and guidance for the 

program that are required in order for states to receive future 319 grant funding.  These new 

reforms have been included and incorporated into this revision of Missouri’s NPSMP to the 

greatest extent practicable. 

 

The Missouri Nonpoint Source Management Program considers the causes of nonpoint 

source impairment of water body designated uses in effort to preserve, protect and 

improve water quality within Missouri.  The Missouri NPSMP is a five-year plan to 

provide direction and focus to nonpoint source pollution efforts in the state.  With this 

NPSMP, Missouri focuses on aquatic habitat protection (i.e., aquatic life) primarily and 

sources of impairment to these uses.  Habitat alteration and hydro-modification are 

leading causes of aquatic life use impairment.  Land use activities may directly or 

indirectly influence the shape and function of a stream.  Such changes reduce the 

capability of stream systems to assimilate pollutants and sometimes destroys habitat that 

supports aquatic ecosystems.  Therefore, the Missouri NPSMP stresses the restoration, 

protection and conservation of self-sustaining water bodies and efforts to reduce runoff 

to help achieve targets of this plan. 
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According to the Missouri Department of Conservation (MDC), Missourians have a 

strong interest (93%) in fish, forests and wildlife.  These interests take many forms and 

translate into economic benefits to the local and state economy.  According to the 2011 

National Survey of Fishing, Hunting and Wildlife-Associated Recreation produced by 

the U.S. Fish and Wildlife Service
3
, preliminary estimates indicate that a total of $657 

million is spent on fishing alone annually in the state of Missouri.  According to the 

study, twenty-three percent of the $657 million originates from non-resident anglers, 

demonstrating the value of Missouri’s aquatic resources in the tourism industry.  The 

sustainability and quality of these public fisheries is directly dependent on the quality of 

the water in which the fish live.  The economic benefit of tourism and associated 

industries that rely on water quality that supports robust fisheries and aquatic habitat 

cannot be ignored.  The direction and focus of Missouri’s NPSMP, in conjunction with 

other water protection efforts, will help ensure Missouri’s water resources are a viable 

and sustainable economic engine into the future. 

 

A glossary of terms and acronyms used in this document is provided in Appendix 1. 

 

Chapter 2: Mission, Goals, Objectives and Strategies 
 

The mission of Missouri’s Nonpoint Source Management Program is to – 

 

Preserve, protect, and improve the quality of the water resources of the state from nonpoint 

source impairments utilizing a collaborative watershed approach. 

The NPSMP is the guiding document for NPS pollution reduction efforts in the state and has 

been prepared to support state activities under Section 319 of the federal Clean Water Act.  

The 2014 Missouri NPSMP has been prepared with the assistance of state and federal partner 

agencies, municipal, industrial and agricultural stakeholders, environmental and resource 

protection groups, and Missouri citizens.  This state plan is intended for use by all of these 

groups to address the challenges and issues facing Missouri with respect to nonpoint source 

pollution of state waters.  The plan was not written solely for use by the department, but will 

serve as a guide for department policies and decisions with regard to allocation of resources 

for NPS pollution reduction. 

 

Statewide and watershed based approaches to NPS pollution prevention and reduction are 

used in the Missouri program.  The state program recognizes two aspects of improving water 

quality, which are Missouri’s long term goals: a) abate known water quality impairments 

from NPS pollution and b) prevent significant NPS threats to water quality from present and 

future activities.   

 

A holistic approach to statewide and watershed-based monitoring, outreach and education, 

assessment, planning, and implementation, is intended to achieve these broad NPS goals:   

 

                                                 
3
 http://www.census.gov/prod/2013pubs/fhw11-mo.pdf 
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 Reduce nonpoint source pollutants to water bodies  

 Eliminate water quality impairments;  

 Restore impaired water bodies; and 

 Prevent NPS impairments.  

 

Together, the OMW Initiative and individual programs of the Watershed Protection Program 

are responsible for a variety of planning, assessment, and implementation efforts on 

watersheds within the state.  Managing nonpoint source pollution is an integrated effort 

between the multiple programs of the Department.  The Missouri 319 Nonpoint Source 

Program is the lead program in addressing nonpoint source pollution, but it is dependent on 

partner programs to be successful in its mission.  The management steps of the Watershed 

Protection Program are outlined in Figure 1, which support the OMW strategy and NPS 

Program approach to remediation, protection and maintenance of high quality surface and 

ground water. 

 

Figure 1. NPS pollution control process founded in continuous education and outreach. 

 

 
 

The NPS Management Program will focus during this period on efforts to improve and 

Based in a 

foundation of 

Partnerships, 

Education and 

Outreach 

WPP 
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protect aquatic life use, which is pursuant to goals of the Missouri program and a major 

priority until 2030 at which time success will be evaluated.  Though all NPS efforts may not 

directly address aquatic life use, projects will be implemented based upon the presence of 

one or more of the following attributes: 

 

 NPS TMDLs; 

 Watershed based plans or acceptable alternatives; 

 NPS water quality impairments; 

 Higher quality unimpaired waters not yet impaired; and/or 

 State priority waters of high importance or with significant leveraging opportunities. 

 

The NPSMP supports program goals and objectives with active statewide efforts and a 

watershed based effort, encouraging five components.  Each component of the process is 

intended to be connected in premise and supportive to the other four:  

 

 Monitoring,  

 Education and Outreach,  

 Assessment,  

 Planning, and  

 Implementation.   

 

Effective use of resources to reduce NPS pollution should be characterized by strategic 

placement and selection of management practices.  This is a guiding principle in Missouri’s 

approach to NPS.  Assessed watersheds that are implementing detailed management 

strategies will be more cost effective and have greater impact on improving water quality in 

the long term as compared to random placement, passive methods, or emphasis on less 

effective practices.  Missouri’s approach is one of voluntary prevention of NPS pollution and 

implementation of NPS projects, believing that the best solutions to water quality problems 

are those with broad and active local support and involvement.  Appendix 4 provides a list of 

common NPS management practices. 

 

In Chapter 3.1, specific goals, quantifiable objectives and measurable outcome strategies 

have been developed to help implement an ongoing plan to achieve the NPS program mission 

and goals.  Missouri takes a holistic approach to achieving environmental results statewide 

and at a watershed level.  Milestones and measures will be discussed in Chapter 11. 

  

Chapter 3.1: Goals, Objectives, Measures and Milestones 

 

The NPSMP is a continuing state plan identifying goals and objectives for a watershed-based 

approach to restore and protect waters impacted by NPS.  Objectives concentrate on short 

term goals and, with most being targeted for implementation within five years or less.  After 

five years, the mission, goals, and objectives will be reevaluated to determine progress, 

completeness and adequacy.  Table 1 provides a time based compilation of goals and 

objectives and trackable performance milestones are provided in Chapter 11, tables 9-14. 
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Long Term Goals 

 

1. Abate known water quality impairments from NPS pollution 

2. Prevent significant NPS threats to water quality from present and future 

activities.   

 

General considerations for long-term program implementation goals include: 

 State priority waters; 

 Restoration of impaired waters through implementation of acceptable 

watershed based plans (WBP) and TMDLs;  

 Protection of outstanding resource waters or other high value waters 

designated for aquatic life uses; 

 Protection of public water supplies and karst areas of contamination; and 

 Restore modified wetlands and riparian areas and protect those that are intact. 

 

Mid Term Goal  

 

Achieve aquatic life use attainment in 50% of nonpoint source pollution 

impaired water bodies by 2030. 

 

Achieving aquatic life use attainment was selected as a primary driver for the program 

because it allows for a narrower, more strategic focus of grant funds, and biotic assemblages 

are exceptional indicators of water quality.  Protection of aquatic life use is one of the key 

objectives of the federal Clean Water Act.  Priorities considered for this mid-term NPSMP 

goal includes strategies for implementing: 

 

 Stream and riparian restoration and protection, 

 Dam, low water crossing and obstruction removal, 

 Wetland restoration and protection for aquatic life and habitat protection , 

 Innovative stormwater demonstrations, 

 Lake management and restoration, 

 Abandoned mine drainage abatement, 

 High impact agricultural practices,  

 Statewide and watershed based water quality monitoring, and 

 Statewide and watershed based education, outreach and technology transfer. 

 

Short-term Goals 

 

Goal I.  Enhance water quality monitoring throughout the state and increase the amount of 

data collection to assess watershed conditions, water quality trends, and identify areas of 

concern. 
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Objectives: 

  

1. Annually provide NPS program monitoring priorities and data needs to the 

Department’s Water Protection Program, Monitoring and Assessment Unit and 

Environmental Services Program.  

 Develop as part of the Department’s annual monitoring program strategy, 

water quality monitoring components specific to NPS program’s needs (e.g., 

long term ambient NPS monitoring program, and watershed trend 

monitoring). 

 Identify and recommend within priority watersheds; e.g. OMW, at least three 

new water quality monitoring sites for trend monitoring. 

 

2. On a quarterly  basis, catalog water quality data in state’s Water Quality Assessment 

System (WQA) http://dnr.mo.gov/mocwis_public/wqa/waterbodySearch.do and the 

DNR Biological Assessment Sampling 

http://www.dnr.mo.gov/asp/esp/bioassessment/sample-select.asp  

 The Monitoring and Assessment Unit will compile and catalog available water 

quality data to provide background information on priority watersheds and 

identify pollutants, potential sources, and work with the modeling unit if 

necessary to determine pollutant loading for at least three water quality 

projects annually. 

 

3. By 2016, the Watershed Protection Section will ensure at the outset that individual 

§319 projects and sponsors have available and adequately designed sampling and 

analyses plans for monitoring components to increase project success, document 

significant water quality improvements, and determine annually that at least 75% of 

projects active during the fiscal year are using appropriate plans.  

 Establish and utilize by 2016 guidance for a preferred set of standards for 

sampling and measurements [Quality Assurance and Quality Assurance 

Project Plans (QAPP)] to assure 50% of individual projects have adequately 

designed and innovative monitoring plans at their outset unless alternative 

measures of progress are approved by the Nonpoint Source Program 

Coordinator and the EPA Region 7 Missouri Program Coordinator. 

 

4. Annually identify and by 2018, utilize four water quality related monitoring efforts 

performed by partner organizations as alternative indicators of improvement or 

success.  

 Identify and utilize partners monitoring water quality efforts for data 

reporting, storage and access; emphasizing formal agreements of cooperation.   

 Identify and utilize partners collecting data as options for other innovative 

potential metrics to assess changes in water quality.  Ensure high quality and 

cost effective project monitoring components by using existing monitoring, 

secondary data, or department provided monitoring supported through state or 

federal funds.   

 

http://dnr.mo.gov/mocwis_public/wqa/waterbodySearch.do
http://www.dnr.mo.gov/asp/esp/bioassessment/sample-select.asp
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5. Record annually, the use of diverse, cost effective alternatives to water chemistry 

monitoring for measuring aquatic life use progress or success, such as physical and 

biological data for indicating, assessing or measuring water body conditions, 

recovery, restoration, and plan/project effectiveness.  

 Increase by two projects per year, when feasible and cost effective, use of 

biological and physical monitoring data or indicators as metrics for measuring 

or inferring water quality improvements and restoration progress.   

 When feasible, use available water quality data to meet monitoring component 

requirements for some §319 NPS pass-through projects to ensure project cost 

effectiveness.  The intent is to see if standards have been met.  Other less 

costly measures or indicators of improvement may be used to show progress 

for smaller implementation projects.  

 

6. Annually upload water quality data into the Missouri Clean Water Information 

System (MoCWIS) to produce the biannual 305(b) Water Quality Report and 

publicize state water quality data 

 The Watershed Protection Section will continue to acquire and develop 

information in support of the state’s 305(b) Water Quality Report and on data 

needs to enhance development of five total maximum daily loads (TMDLs) 

and implementation plans. 

 

Goal II.  Assess watersheds, water quality data and other criteria to identify priority 

watersheds, critical areas and categorize areas for outreach, planning or implementation 

activities.    

 

Objectives: 

 

1. Identify and determine the extent and location of NPS impaired water bodies that are 

primarily NPS impaired by using the current Missouri 303(d) list of impaired waters 

(ongoing) and biannually create and publish to the NPS Website a GIS of NPS 

impaired waters based upon the current 305(b) Report. 

 

2. By 2018, utilize three partnerships to coordinate and improve the assessment of 

watersheds and data to determine watershed needs and help prioritize targeted 

watersheds for NPS education and best management practices (BMP) through 

biannual 

 Inventory of partners that perform watershed based assessments relating to 

water quality;  

 Count and list of water bodies or watersheds assessed and prioritized by 

partner agencies;  

 Count of priority watersheds in need of baseline assessment or other 

monitoring and watershed assessment to help establish future implementation 

needs in at least four watersheds. 

 

3. Categorize watersheds biannually for prioritization based upon: assessment data used 

for TMDLs, aquatic life use, source water protection, 303(d) list, Conservation 
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Opportunity Areas, Rapid Watershed Assessment, outstanding resource waters, 

priority waters, OMW, and other criteria as appropriate.   

 Develop a list of deteriorating or at risk watersheds based on department and 

partners’ NPS specific assessment data; e.g., atrazine, excess nutrients, 

sediment, mine drainage, metals, declining drinking water quality, 

compromised habitat, animal waste, hydrologic modification, low dissolved 

oxygen, to be considered .as watershed protection rather than restoration 

priority projects 

 

4. Annually determine criteria for selecting priority watersheds (review or revise) and 

develop a list of prioritized watersheds, NPS pollutants, and preferred implementation 

practices  

 Prioritize targeted watersheds for planning, implementation and/or outreach 

based upon assessment information and department needs. 

  
Goal III.  Lead local development of watershed based plans or acceptable alternatives in 

priority watersheds.
4
  

 

Objectives:   

 

1. Provide assistance and work with citizens, planners and stakeholders to help establish 

locally led watershed groups that will be responsive to local, regional, and state 

concerns and measure 

 Active locally represented watershed planning or management groups; 

 Annually at least two watershed groups or planners receiving technical 

assistance and other resources; 

 Annually at least two meetings convened among stakeholders to discuss 

feasibility of developing WBP and/or TMDLs in priority watersheds. 

 

2. Assist watershed groups and planners with building strong committed partnerships 

including assistance with watershed meetings that include agency stakeholders and 

activities:  

 multi-agency (at least three) represented at watershed meetings set up by the 

department for OMW; 

 agency watershed stakeholder group representatives identified and at least 

three solicited annually for letters of commitment in assessment, planning or 

implementation efforts; 

 establish by 2015 agency watershed stakeholder group relating to the NPSMP; 

 convene NPSMP agency stakeholder group annually to evaluate progress and 

status of the NPSMP. 

 

                                                 
4
 Note: For a balanced approach, watershed planning will not exceed implementation efforts.  During this five 

year NPSMP period, state funded watershed based planning may be limited so that accumulation of dormant 

plans does not overly outpace implementation of existing plans.     
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3. Provide and/or support watershed related technical assistance, 

information/educational activities, and capacity building to watershed groups as 

determined biannually by the number of:    

 HUC 12 watersheds using educational activities tied to development or 

implementation of a WBP, TMDL or approved alternative land management 

plan;  

 Outreach or educational activities within a given time period by watershed 

partnerships:  2 grazing schools, 2 urban environmental quality related events, 

2 workshops, 1 stream team training event.  

 

4. Encourage and assist qualified organizations to write and/or submit WBP considering 

the nine elements of a watershed based management plan as identified by EPA (refer 

to appendix 5 for information on nine-element plans), annually providing: 

 Assistance to at least two locally represented watershed groups WBP 

development; 

 Ten HUC 12 nine element WBP accepted by the department, being developed 

or revised in priority watersheds (may be part of a HUC 8 Plan that prioritizes 

target HUC 12s and individual catchment areas); 

 The total number of WBP containing EPA’s nine elements, not containing 

nine elements, update status, time since last update, and the number of plans 

not currently being implemented, number of EPA accepted alternative plans; 

 At least three EPA nine element WBP that are being implemented through 

department and/or partner efforts; e.g., 319, SRF, Environmental Quality 

Incentives Program (EQIP), various State Cost Share, watershed 

organizations, etc.  

 

Goal IV.  Assist with and track implementation of NPS based restoration and protection 

efforts to restore water quality and watershed resources.   

 

Objectives: 

 

1. Encourage and support the implementation of watershed restoration and protection 

efforts that target critical areas and practices to effectively reduce, control, or prevent 

NPS pollution:  

 Increase by two within the five year planning period, the number of nine-

element plans being implemented.  Beginning in 2016 increase by one per 

year the number of TMDLs implemented.  Increase by one annually the 

number of in-situ alternative plans implemented.  By 2019 increase by five the 

number of protection efforts in drinking water watersheds.  Increase by 50 the 

number of remedial and protection practices in OMW watersheds. Implement 

annually at least two critical, site specific remediation or protection efforts in 

areas without planning documents due to department priorities or emergency 

planning documents; 

Annually determine the number of active Agricultural NPS (AgNPS) Special Area 

Land Treatment (SALT) grants still in effect.  Annually, implement at least 50 state 

cost share conservation practices in prioritized, critical planning areas addressing 
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impairments and determining pollutant and load reductions. 

 

2. Provide technical, financial, and educational assistance to watershed groups, 

measuring annually: 

 Number of 319 subawards granted, managed, and closed for projects in 

priority watersheds; 

 Funding amounts contributed to NPSMP efforts by active AgNPS SALT 

Grants;  

 Funding amounts contributed to NPSMP efforts by state cost-share; 

 Amount of SRF monies provided for NPSMP related projects or priority 

watersheds;  

 Number of acres or incidence of NRCS incentive programs in priority 

watersheds (if available and pertinent to the NPSMP).  

 

3. Evaluate effectiveness of implementation efforts in priority watersheds by:  

 Annually review modeling and monitoring data  for each active 

implementation priority watershed to determine BMP effectiveness in terms 

of load and impairment reduction;   

 By 2017, review water quality information from partnering agencies for at 

least three projects seeking indicators of water quality or aquatic habitat 

improvement (improvement in aquatic ecology as measured by MDC studies, 

US Fish and Wildlife, the Department, or other valid sources);  

 Increase by 3% and report annually new reductions in weight nitrogen, 

phosphorus, and/or sediment from nonpoint sources to water bodies; this may 

include other contaminants such as bacteria, flow, or variation in oxygen 

levels;   

 Increase by 3% and report annually the number, miles or acres of BMP treated 

priority watersheds.  Identify watershed changes when possible such as 

percent of impervious surfaces, percent of increased riparian areas, etc., 

occurring as a result of BMP implementation; 

 Produce annual Water Quality Measure 10 (WQ10) Success Story, required of 

all states per EPA’s strategic plan for the NPS Program. 

 

Goal V.  Promote and encourage high impact and coordinated NPS education efforts 

throughout the state. 

 

Objectives: 

 

1. Develop or identify one annually, standardized educational materials that can be 

efficiently used and reused throughout the state and track annually the total number of 

standardized educational materials developed or utilized by NPS Staff in their 

watershed efforts. 
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2. Make educational materials available to local watershed groups and other NPS 

partners by annually reporting and increasing by 2% the number of NPS Website 

“hits” indicating progressing outreach/educational efforts.  

 Increase by three annually the number of educational pamphlets, posters; 

including the number of educational material provided to NPS partners. 

 

3. Perform or support NPS related information, education, and outreach efforts 

statewide and in priority watersheds as determined annually:  

 Two Project WET initiatives. 

 One Department educational initiative water quality events. 

 Five informational meetings attended by department staff or partners 

supported by 319 subawards. 

 Two informational meetings or presentations provided by department staff. 

 

4. Maintain a NPS website that provides information, references and web links to 

inform, educate and assist with ongoing watershed efforts; document annually the 

number of NPS webpage updates and webpage hits.  

 

5. Collaborate with partners to assist with watershed and water quality outreach, 

education and information and determine annually beginning in 2017, that at least 

five partners are addressing water quality issues in cooperation with the Department 

and consistent with this plan. 

 

6. Annually provide NPS information or displays at various water quality events across 

the state    

 NPS Coordinator and staff will attend at least four major NPS water quality 

events to solicit partner collaboration and effective water quality projects;    

 Attend at least four major NPS related events such as stormwater, source 

water, monitoring, wildlife, agriculture to strengthen partnerships and seek 

effective water quality projects; 

 Setup the NPS display booth at a minimum of four water quality events to 

provide information about the 319 NPS Program needs and available grant 

funds for projects. 

 

7. Annually report the number of subaward applications submitted, Joint Funding 

Agreements or contracts awarded by the NPS program.  

 

Goal VI.  Examine and improve NPS program administration processes and fiscal 

procedures to ensure a cost effective program that leverages and builds on other NPS efforts 

and maintains emphasis on water quality improvements.   

 

Objectives:   

 

1. Improve water quality in priority watersheds using competitive and noncompetitive 

319 NPS grant awards for monitoring, education, assessment, planning, and 

implementation annually: 
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 Three subawards or resources up to 5% of annual funding provided for 

information and education. 

 Two subgrants or contract funding provided for monitoring (actual or 

modeled) and assessment or up to 15% of the annual award; 

 Subgrants or funding up to 15% provided for four planning and TMDL 

development or revision processes; 

 Four subgrants, joint funding agreements or contracts  up to 50% of the total 

annual award provided for watershed restoration or protection. 

 

2. Annually examine feasibility of Department TMDL documents or TMDL 

implementation plans that are watershed based and contain the nine critical elements 

of a watershed plan by evaluating resource commitments and stakeholder support 

necessary for Department authored watershed implementation documents and 

meeting annually to assess or initiate changes that will be more consistent with a 

watershed based approach.  The Watershed Protection section will develop two 

TMDL Implementation plans annually and meet regularly with Watershed Protection 

staff on strategy changes. 

 

 Increase by 10% the number of NPS projects receiving modeling assistance 

from the department; 

 Ensure that three watershed stakeholder meetings include watershed activity 

briefing or contributions by representatives from other committed agencies. 

 

3. By 2016, the NPS Unit will work with in house partners to develop, implement, and 

provide to funding recipients a written project management strategy to effectively 

ensure that subgrant project objectives are achieved, funds expended appropriately in 

a timely fashion, and project implementation schedules are met.  

 

4. By 2016 develop an eligible strategy using Soil and Water cost share funds and other 

state NPS funding sources to meet requirements for EPA’s “Exemption from the 50% 

Watershed Funding Requirement for Substantial State Fund Leveraging.” 

 

 Determine and present cost share goals and selected practices consistent the 

NPSMP.  

 Ensure qualification of Program matching funds. 

 Develop a cost share strategy to emphasize implementation of watershed 

based plans; focusing on targeted areas, 303(d) listed impairment or 305(b) 

priority to be addressed, appropriate BMPs for reducing the impairment, 

schedule for implementation to implement (or revise the current WBP), and 

monitoring and load reduction determination and reporting methods.     

 

5. Implement new streamlined NPS Program and fiscal processes that focus on timely, 

cost effective restoration and protection of aquatic life use, production of positive 

NPS water quality outcomes, and reducing NPS water impairments through: 
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 Announcing a minimum of every two years, if warranted, a well-focused 

Request for Proposals that focuses on the aquatic life use priority; 

 Streamline and improve administrative and fiscal review and approval 

processes with significant project paperwork submittal reductions, effectively 

partnering within the WPP to limit fiscal staff reviews to fiscal/budget issues 

by 2015, reduce the number of fiscal review/approvals by two by 2016 to 

expedite approval/denial subgrant related issues.     

 By 2016, reduce administrative review and approval processes and time 

expenditure by 20%. 

 Increase in the number of noncompetitive, program critical subawards to 

acquire high quality WBP, monitoring, assessment, project 

auditing/inspection, and BMP implementation to greater than 50% by 2016; 

 Reducing unnecessary paperwork submittal requirements, foster trust, and 

improve partnerships by implementing an outside project audit or monitoring 

review process using grant funds for all NPS grant funded projects by 2016.   

 

6. In 2015, increase funds for implementation and reduce state’s monitoring costs by 

examining alternative methods and metrics to evaluate NPS Program management, 

progress and any success associated with water quality improvements by: 

 Providing cost effective project monitoring and modeling specific to project 

implementation by utilizing program or project funds for department staff or 

contracted personnel, or by utilizing volunteers to provide adequate project 

data.  By 2015 NPS projects will also use alternative sources to for various 

water quality monitoring data, and other acceptable indicators of project 

progress or aquatic life use improvements confirming or inferring watershed 

and water quality improvements for watershed based projects and target 

waters using indicative and cost effective methods including aquatic, 

biological, ecological, physical, or chemical monitoring, studies, or 

assessments provided by the department and other watershed partners.  By 

2017, increase the ratio of funds provided for project monitoring and 

modeling using Department staff or Department contracted personnel, or by 

utilizing volunteers as compared to funds provided through traditional 

subawards for the same purpose.  By 2017, increase by 50% the number or 

dollar amount of grant funded projects using alternative progress indicators 

including aquatic, biological, ecological, physical, or chemical monitoring that 

is provided by the Department or other qualified partners. 

 Increase the number of NPS projects or watersheds receiving project evaluation 

assistance through the department by one project per year.  

 

7. Encourage formal Memorandums of Agreement (MOA) or letters of specific 

commitment at the state and watershed levels among agencies and other organizations 

to better ensure committed stakeholder participation in watershed based processes by 

retaining or increasing the number of.   

 One department established MOA for participation in watershed based 

projects by 2018.   
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 Confirm annually one state or federal agency commitment for collaboration in 

specific watershed based efforts. 

 The Watershed Protection Section will meet annually with state and/or federal 

agencies to seek commitments for statewide watershed based collaboration.   

 Watershed stakeholder meetings that include watershed activity briefing or 

contributions by representatives from committed agencies.  This will occur 

annually through the NPSMP team meetings or through a separate OMW 

initiative. 

 Evaluate and report annually resource commitments and stakeholder support 

for watershed implementation documents. 

 

8. Ensure federal consistency by identifying federal lands and activities which are not 

managed consistently with state NPS program objectives by: 

 Providing a copy of this plan, as approved, to the director of ten relevant 

agencies managing federal lands in Missouri by the end of 2015; 

 Developing a NPS needs checklist for review of federally managed lands by 

the end of 2016 and request that agencies involve the department when 

appropriate to review their potentially NPS related grant applications to help 

address NPS; 

 Meeting with the land manager for each agency (or other contact if 

appropriate) to review NPS Program requirements and provide the checklist 

by 2017; 

 Cooperatively developing an action plan for any planning, implementation, or 

communication gaps or inconsistencies once the agency agreement has been 

made; 

 Developing by 2018 a reporting and documentation system for any reviews 

and any revisions or actions taken resulting from those reviews; 

 Notifying EPA of any unresolved issues following the above reviews, as 

completed. 

 

9. Annually examine progress achieving the NPSMP goals and  objectives by:  

 Reconvening annually the NPSMP stakeholder group.   

 Providing an Annual Progress Report to EPA that discusses progress against 

the NPSMP. 

 NPS Program Coordinator annually attending at least ten total NPS 

Coordination Meetings, NRCS State Technical Committee meetings, Nutrient 

Strategy Committee meetings, OMW steering committee meetings, Water 

Protection Forums, other agencies’ NPS related meetings/workshops, and 

convene WQCC meetings.   
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Table 1. Goals and Objectives General Schedule 
SHORT TERM GOALS AND OBJECTIVES – Gray = target year 2015 2016 2017 2018 2019 

Goal I.  Enhance water quality monitoring throughout the state and increase amount of data collection to 

assess watershed conditions, water quality trends, and identify areas of concern. 

     

Objective 1 Annually provide NPS program monitoring priorities and data needs to the Water Protection 

Program and the Environmental Services Program including ambient NPS monitoring and other monitoring 

specific to present and future watershed actions.   
          

Objective 2: On a quarterly basis catalog water quality in state’s Water Quality Assessment System (WQA). 4 4 4 4 4 
Objective 3 Assure that individual 319 projects and sponsors have adequately designed sample and analyses 

plans related to their monitoring components to elevate project success and document significant water quality 

improvements and determine annually the number of projects using appropriate plans. 

 

     

Objective 4: Annually identify and by 2018 utilize fourfour water quality related monitoring efforts performed 

by partner organizations as alternative indicators of improvement or success..           
Objective 5: Record annually the use diverse, cost effective alternatives to using water chemistry monitoring 

measure of progress or success such as physical and biological data for indicating or measuring water body 

conditions, recovery, restoration, and plan/project effectiveness.  

 

        

Objective 6: Annually upload water quality data into MoCWIS to produce the biannual 305(b) Water Quality 

Report and publicize state water quality data. 
          

Goal II.  Assess watersheds, water quality data and other criteria to identify priority watersheds, critical 

areas and categorize areas for outreach, planning or implementation activities.  

     

Objective 1: Identify and determine the extent and location of NPS impaired water bodies that are primarily 

NPS impaired by using the current 303(d) list of impaired waters and biannually create and publish to the NPS 

website a GIS of NPS impaired waters based upon the current 305(b) Report.   

        

Objective 2: By 2018, utilize partnerships to enhance the assessment of watershed data to determine water 

quality needs and help prioritize targeted watersheds for NPS education and best management practices (BMP) 

through biannual inventory (see narrative).    

   
   

Objective 3: Categorize watersheds biannually for prioritization based upon: available assessment data used for 

TMDLs, Source Water Protection, 303(d) List, Conservation Opportunity Areas, Rapid Watershed Assessment, 

outstanding resource waters, priority waters, OMW, and other criteria as appropriate.  

        

Objective 4: Annually determine criteria for selecting priority watersheds (review or revise) and develop a list 

of prioritized watersheds, NPS pollutants, and implementation practices. 

 
        

Goal III.  Lead local development of watershed based plans or acceptable alternatives in priority watersheds.      

Objective 1: Provide assistance and work with citizens, planners and stakeholders to help establish locally 

represented watershed groups that will be responsive to locally, regional, and state concerns; and measure (see 

narrative).  

2 2 2 2 2 

Objective 2: Assist watershed organizations and planners with building strong committed partnerships, 

including assistance with watershed meetings that include agency stakeholders and activities. 
3 3 3 3 3 
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Objective 3: Provide and/or support watershed related technical assistance, information/educational activities, 

and capacity building to watershed groups as determined biannually (see narrative). 
     

 
  

Objective 4: Encourage and assist qualified organizations to write and/or submit WBP considering the nine 

elements of a watershed based management plan as identified by EPA (refer to appendix 5) and provide 

multiple products annually (see narrative).  

 
        

Goal IV. Assist with and track implementation of NPS based restoration and protection efforts.        

Objective 1: Encourage and support the implementation of watershed restoration and protection efforts that 

target critical areas and practices that effectively reduce, control, or prevent NPS pollution (see narrative). 
          

Objective 2: Provide technical, financial, and/or educational assistance to watershed groups (see narrative) 
          

Objective 3: Evaluate effectiveness of implementation efforts in priority watersheds (see narrative).  
        

Goal V.  Promote and encourage high quality and coordinated NPS education efforts throughout the state.      

Objective 1: Develop or identify, one annually, standardized educational materials that can be efficiently used 

and reused throughout the state and track annually the number of standardized educational materials developed 

or utilized by NPS staff and watershed efforts.. 

          

Objective 2: Make educational materials available to local watershed groups and other NPS partners by 

annually reporting and increasing by 2% the number of NPS Website “hits” indicating progressing 

ourtreach/educational efforts. 

          

Objective 3: Perform or support NPS related information, education and outreach efforts statewide and in 

priority watersheds as determined annually (see narrative).  
          

Objective 4: Maintain a NPS website that provides information, references and web links to inform, educate 

and assist with ongoing watershed efforts; determine annually the number of NPS webpage updates and 

webpage hits. 

          

Objective 5: Collaborate with partners to assist with watershed and water quality outreach, education and 

information and determine annually, beginning in 2017, that at least five partners are addressing water quality 

issues in cooperation with the department and consistent with this plan. 

  5 5 5 

Objective 6: Annually provide nonpoint source information or displays at various water quality events across 

the state (see narrative).  
          

Objective 7: Annually report the number of subaward applications submitted, Joint Funding Agreements or 

contracts awarded by the NPS program. 
          

Goal VI.  Examine and improve NPS program administration processes and fiscal procedures to ensure a 

cost effective program that leverages other NPS efforts and maintains emphasis on water quality 

improvements.     

     

Objective 1: Improve water quality in priority watersheds using competitive and noncompetitive 319 NPS grant 

awards for monitoring, education, assessment, planning, and implementation (see narrative). 
          

Objective 2: Annually examine feasibility of Department TMDL documents or TMDL implementation plans 

that are watershed based and contain the nine critical elements of a watershed plan by evaluating resource 

commitments and stakeholder support necessary for department authored watershed implementation documents 
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and meeting annually to assess or initiate changes that will be more consistent with a watershed based 

approach. The Watershed Protection Section will develop two TMDL implementation plans annually and meet 

regularly with Watershed Protection staff on strategy changes. 

Objective 3: By 2016, the NPS Unit will work with in-house partners to develop, implement, and provide to 

funding recipients a written management strategy to effectively ensure that subgrant project objectives are 

achieved, funds expended appropriately in a timely fashion, and implementation schedules are met. 

  
    

Objective 4: By 2016 develop an eligible  strategy using Soil and Water cost share funds and other state NPS 

funding sources to meet requirements for EPA’s “Exemption from the 50% Watershed Funding Requirement 

for Substantial State Fund Leveraging.” 

 
     

Objective 5: Implement new streamlined NPS Program and fiscal processes that focus on timely, cost effective 

restoration and protection of aquatic life use, production of positive NPS water quality outcomes, and reducing 

NPS water impairments (see narrative). 

 
     

Objective 6: In 2015, increase funds for implementation and reduce state’s monitoring costs by examining 

alternative methods and metrics to evaluate NPS Program management, progress and success associated with 

water quality improvements (see narrative). 

 
     

Objective 7: Encourage formal MOA or letters of specific commitment at the state and watershed levels to 

better ensure committed stakeholder participation in watershed based processes (see narrative). 
          

Objective 8: Ensure federal consistency by identifying federal lands and activities which are not managed 

consistently with State NPS program goals objectives (see narrative). 
          

Objective 9: Annually examine progress achieving the NPSMP goals and objectives (see narrative).  
        

 

 

NOTE:  This table portrays a general schedule and milestones for objectives.  Individual strategies under objectives may have 

more frequent or detailed milestones.  For a more detailed portrayal of the plan please view the preceding text descriptions of 

short term objectives.   
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3.2: Program Review, Other Evaluation, Measures, and Updates 

 

Environmental measures of success in terms of significant water quality changes seldom 

occur in the short term.  Long term water quality monitoring as described in the State 

Monitoring Plan (Appendix 9), or water quality changes reported in the 303(d) List, or 305(b) 

report are based upon the water quality trends in NPS impaired lakes acres and stream miles.  

During this five-year planning period other measures and indicators will be utilized to 

demonstrate progress.  Such measures might include volunteer monitoring, acres of riparian 

restoration, feet of stream bank restored, species richness and diversity improvement, creel 

studies, acres of wetland or floodplain restored, and other indicators that are commonly 

associated with improving water quality.    

 

Functional program measures include, but are not limited to an EPA approved NPSMP and 

progress against the plans trackable performance milestones (output).  Trackable performance 

Milestones are provided with goals and objectives.  Progress reporting will occur through the 

EPA’s Grants Reporting and Tracking System (GRTS), EPA Success Stories (WQ10), 

Regional and National EPA meetings, Performance Reports, and Annual Progress Reports.  

These measurement tools provide the broader reporting and tracking of achievements required 

by EPA.  General discussion is provided below regarding typical EPA reporting metrics 

including load reduction, the 303(d) List, Annual Progress Report, and §319 Success Stories.    

 

Load Reduction 

Pollutant load is the total quantity of pollutants from point and NPS of pollution that 

discharged into a water body.  A combination of land management practices and point source 

permits can reduce the pollutant load in a water body.  The first step toward meeting load 

reduction targets is to link the water quality indicator to the pollutant source, based upon a 

cause-effect relationship.  Next, a load limit is established for each of the watershed sources 

based on the quantitative load reduction goals.  The options for establishing such links range 

from qualitative evaluations to detailed computer modeling.   

 

The appropriate approach depends on several factors, including data availability, pollutants, 

water body type, source types, time frame, spatial scale, and cost.  Importantly, the approach 

must be compatible with the method used to quantify loads and must be able to estimate the 

necessary load reductions to meet the goals for the watershed.  Load estimates need updating 

over time as more information and data are collected.  

 

NPS monitoring uses two basic approaches to characterize NPS loads and load reductions 

over time.  The first is project-specific monitoring.  This approach monitors water quality 

prior to and/or during a NPS project, typically for one to three years and then continues post-

implementation monitoring for a similar period.  The other approach is to maintain a regular 

schedule of monitoring at long-term fixed station monitoring sites within watersheds. Short-

term, project-specific monitoring can be advantageous because it uses multiple sites within a 

watershed and produces a large number of samples in a shorter period.  Though sometimes 

costly, this can demonstrate the effectiveness of a single watershed project.  A long-term, 

fixed monitoring station is an acceptable alternative when individual watershed projects may 

produce only small changes in water quality that are difficult or impossible to detect with an 
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isolated BMP or project-specific monitoring approach.  In such cases, other progress 

indicators may be appropriate such as simple models, spreadsheet calculation tools, or other 

methods described in this plan.  Decisions as to the monitoring approach are project specific 

and relate primarily to the Department’s expectations about the relative impact of individual 

projects on water quality. 

 

Modeling load reduction is a viable alternative to site specific monitoring in some situations.  

Models vary in complexity but can be significantly less costly than some monitoring efforts, 

while still providing reasonable loading and reduction estimates.  Models are appropriate for 

smaller NPS watershed-based projects with limited funding; particularly those projects that 

are not likely to result in dramatic load reductions resulting in attainment of water quality 

standards.  For documenting regulatory issues, more rigorous water quality monitoring and 

modeling are necessary.       

 

Missouri’s NPS management program requests load reduction calculations from watershed 

projects by October 15 annually.  Load reductions reported by watershed projects are 

reviewed for accuracy and entered into GRTS by February 15 annually.  Load reduction totals 

are used to measure the success of individual projects as well as the NPS management 

program.   

 

Removing waters from the 303(d) List  

Waters on the 303(d) list have significant water quality problems that prevent one or more of 

their beneficial designated uses from being fully met.  Federal and state laws require the 

protection of water quality and aquatic designated beneficial uses.  Additionally, most 

Missourians believe our waters must be clean and healthy, not only for the sake of humans but 

also for the protection of other species, such as fish, which require use of water resources. 

 

Several conditions allow removal of a water body pollutant pair from the 303(d) list: 

 The data or analysis used to list the water is shown to be inaccurate or inadequate. 

 The water quality standard violated by the water body changed so the water body is no 

longer in violation of the standard.  This includes the possibility that natural, local 

conditions may be officially recognized. 

 Water quality standards are met. 

 Change to the designated use through the Use Attainability Analysis (UAA) process. 

 An approved TMDL covering both point and NPS is implemented and water quality 

improves to meet standards. 

 Still impaired, but has moved from Category 5, which is the 303(d) list, to Category 4a. 

Both Category 5 and 4 waters are considered impaired. 

 Other pollution control requirements (e.g., stemming from urban storm water management 

programs) are determined to be sufficiently stringent to qualify as a TMDL category 

reclassification. 

 

Removal form the 303(d) List is related to attainment of water quality standards and 

designated uses with the following protocols: 

Recreation Use Attainability Analysis Protocol; 

http://www.dnr.mo.gov/env/wpp/wqstandards/uaa/pdf/wpp_wqs_uaa.pdf 

http://www.dnr.mo.gov/env/wpp/wqstandards/uaa/pdf/wpp_wqs_uaa.pdf


 

 Page 21 
 

Missouri’s Designated and Beneficial Uses; 

http://www.dnr.mo.gov/env/wpp/wqstandards/wq_uses.htm 

Anti-degradation policy; 

http://www.dnr.mo.gov/env/wpp/docs/aip-cwc-appr-050708.pdf 

 

Key to Missouri’s approach during this five year plan is measuring improvement of physical 

and biological characteristics to be used when acceptable as an alternative to monitoring water 

chemistry.  Improved hydrologic regimes, stream stability, aquatic communities, and 

aquatic/riparian ecology are also strong indicators of water quality improvements pursuant to 

the program goal of improving aquatic life usage. 

 

Annual Progress Report 

Missouri’s NPSMP Annual Report is completed by the end of each calendar year.  The report 

includes load reduction totals and other measures of success including NPS activities 

contributed by the Department and its agency partners.  Watershed projects, partnerships, 

TMDLs, water quality accomplishments, and various data can be found within the Annual 

Report.   

http://dnr.mo.gov/env/wpp/nps/319annualreport.htm 

 

EPA Success Story Publication 

The EPA measures success according to their strategic plan.  Particularly, WQ10 measures the 

number of water bodies identified by states (in 2000 or subsequent years) as being primarily 

NPS impaired that are partially or fully restored (cumulative).   Generally, these stories relate 

to NPS efforts that resulted in documented water quality improvements such as 1) stories 

about partially or fully restored water bodies, 2) stories that show progress in achieving water 

quality goals, or 3) stories about ecological restoration. 

 

Missouri commits to providing EPA at least one “Success Story” per year.  “Success Stories” 

are journal style publications of successful state projects and are published on the EPA 

Headquarters website at http://water.epa.gov/polwaste/nps/success319/.  Termed WQ10 these 

stories are associated with EPA’s Strategic Planning Objectives for water quality 

improvement. 

 

 

http://www.dnr.mo.gov/env/wpp/wqstandards/wq_uses.htm
http://www.dnr.mo.gov/env/wpp/docs/aip-cwc-appr-050708.pdf
http://dnr.mo.gov/env/wpp/nps/319annualreport.htm
http://water.epa.gov/polwaste/nps/success319/
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Chapter 4:  Partnerships and Collaborative Efforts 
 

Missouri’s NPS program relies upon coordination among many partners to achieve the goals 

and objectives of the NPSMP.  A stakeholder committee of 29 members representing various 

constituent groups last convened in 2009 to develop this NPS Management Plan.  The 

primary focus of the committee was to establish goals and objectives.  During the planned 

implementation of this plan (2014–2018) a stakeholder committee will meet annually to track 

the progress of plan implementation and recommend any necessary revisions. 

 

Other opportunities for stakeholder input will be provided through several Department- 

formed groups comprised of representatives from federal, state, and local agencies, the 

private sector, not-for-profit organizations, and citizens.  These groups provide input for 

regulations, education, and water quality protection issues. 

 

 The Department chaired Water Quality Coordinating Committee (WQCC) meets bi-

monthly to present and discuss information on water quality activities and initiatives 

throughout the state.  

 The Nutrient Reduction Strategy Committee, chaired by the Department has more 

than 90 individual members representing 38 different organizations.  The primary 

goal is to develop a comprehensive, integrated state level nutrient reduction strategy 

that is science-based, effective, achievable, and economically sustainable. 

(http://www.dnr.mo.gov/env/wpp/mnrsc/index.htm)  Upon completion, due to its 

NPS focus, this nutrient strategy may be provided as an appendix to the next revision 

of the NPSMP. 

 The Water Protection Forum (WPF) is convened by the Water Protection Program 

Director to present and discuss the Department’s current water quality issues.  Ten 

advisory groups meet through the WPF including the NPSMP Revisions Stakeholder 

Meetings.  More information about these Advisory groups can be found at the WPF 

website, http://dnr.mo.gov/env/wpp/cwforum/index.html. 

 

Chapter 4.1: NPS Partnerships 

 

Missouri has close to 6,000 miles of impaired streams and about 120,000 acres of impaired 

lakes and reservoirs.  Over 14,000 stream miles are not assessed primarily due to lack of 

monitoring data.  Costs for restoration, varied degrees and types of impairment, and spatial 

extent of remediation and prevention needs make successful water quality partnerships 

essential.
5
  No single organization has the resources to restore all impaired Missouri waters.  

Identifying and capitalizing on shared or similar water quality priorities and objectives 

among partner agencies is one way to leverage efforts and is addressed in the goals and 

objectives discussion in this chapter as well as Chapter 3.      

                                                 
5 Missouri 2012 305b Report. Page 4-10. http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf 

 

http://www.dnr.mo.gov/env/wpp/wqcc/index.html
http://www.dnr.mo.gov/env/wpp/mnrsc/index.htm
http://dnr.mo.gov/env/wpp/cwforum/index.html
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Identifying and engaging committed watershed partners are primary objectives of the NPS 

Management Program and this five year NPSMP.  Committed technical and financial 

assistance is available from several agencies to address NPS pollution through strong 

partnerships. The following is not a comprehensive list of all agencies that address NPS 

pollution efforts at various levels throughout the state, but does include many having active 

water quality initiatives familiar to the state NPS program.  As stated in Goal VI, Objective 

6, the Department will strive to increase all partner commitment and participation in NPS 

efforts.     

 

State Partner Organizations  

 

Missouri Department of Agriculture   

http://www.mda.mo.gov 

The Missouri Department of Agriculture (MDA) sets agriculture policy and assists farmers 

throughout the state.  MDA’s primary mission is to serve, promote, and protect the 

agricultural producers, processors, and consumers of Missouri’s food, fuel, and fiber 

products. 

 

Links between MDA and the NPS program include the control and proper application of 

pesticides, dead animal disposal, and loans for animal waste handling.  MDA responds to 

reports of dead commercial livestock that have not been properly disposed, which can impact 

water quality.  The Animal Waste Treatment System Loan Program finances animal waste 

treatment systems for independent livestock and poultry producers that do not require a 

permit at below conventional interest rates.  MDA’s pesticide recertification program helps 

prevent contamination of water bodies by pesticides.  The Agency focus on NPS includes 

pesticide labels, waste disposal, groundwater protection, endangered species, and integrated 

pest management.  The Department is currently implementing a general permit for point 

source discharges resulting from the application of pesticides.  These efforts and more 

support the NPSMP long term and midterm goals.  Short term goals II and IV, are supported 

through ancillary participation in several objectives.   

 

Missouri Department of Conservation    

http://mdc.mo.gov/ 

Watersheds: 

http://mdc.mo.gov/landwater-care/stream-and-watershed-management/missouri-watersheds 

Strategic goals of the Conservation Commission and the Missouri Department of 

Conservation (MDC) are to preserve and restore the state’s biodiversity; to inform and 

educate the public about fish, forest and wildlife conservation; to help landowners manage 

their land for sustainable resources; to develop and maintain public land that invites public 

use; and to integrate conservation principles and urban lifestyles by creating effective 

partnerships, retaining public support, and recruiting new participants.  MDC’s most recently 

published annual report (2011-2012) provides several NPS related accomplishments 

http://mdc.mo.gov/sites/default/files/resources/2013/02/2011-12annualreport.pdf  

 

MDC partners with the Department to support Missouri Stream Team efforts, collaborate on 

fish kills, and promotes management practices to protect watersheds.  There is also a 

http://www.mda.state.mo.us/
http://mdc.mo.gov/
http://mdc.mo.gov/sites/default/files/resources/2013/02/2011-12annualreport.pdf
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cooperative effort between the agencies to develop a Missouri-specific habitat index.  The 

index will be beneficial to the Department in its efforts for tiered aquatic life uses, UAAs and 

§303(d) assessments.  The habitat index could also be used as a measure of success in 

restoring habitat-limited streams in the state by improving one or more attribute sub-scores or 

the streams overall score.  This would be similar to the approach used in other state programs 

that use a similar habitat metric to track progress in aquatic life use restoration using §319 

funds. 

 

The MDC will be a key partner in identifying and implementing projects that specifically 

address NPS sources impacting aquatic life.  For example, there are numerous low water 

crossings, undersized culverts, and headwater impoundments that reduce the availability of 

quality habitat for Missouri’s sensitive aquatic life species.  MDC possesses knowledge and 

resources to confront these challenges and will be an important partner.   

 

These efforts and more support the NPSMP long term and midterm goals.  Short term goals I, 

II, III, IV, and V are all supported through direct and ancillary participation in multiple 

objectives.  In goal VI, objective 6, the Department will attempt to increase partner 

commitments and participation in NPS efforts.     

 

Missouri Department of Transportation  

The Missouri Department of Transportation (MoDot)) recognizes the richness of our state’s 

diverse environment, and aspires to balance Missouri’s transportation needs with 

environmental sensitivity and responsibility.  To that end, MoDOT seeks out new and 

innovative ideas for more environmentally friendly and cost-effective projects.  MoDOT staff 

includes experts in the areas of: archeology, architectural history, bridge history, air quality, 

community impacts, farmland protection, floodplain management, NEPA compliance, noise 

analysis, public lands, solid and hazardous wastes, threatened and endangered species, water 

quality, and wetland and stream protection. Links to these topics are located at the top of the 

page.
6
 

 

MoDOT has a history of supporting 319 NPS projects such as signage and road right of way 

issues.  The agency support some aspects of the long and mid-term goals with attention to 

wetlands, endangered species and critical habitat; including stream crossing and runoff 

related BMPs.  MoDOT provides ancillary support for NSPMP short term goals II and IV 

with wetland mitigation banking and implementation.   

 

Missouri Department of Health and Senior Services  

http://www.dhss.mo.gov/ 

The mission of the Department of Health and Senior Services (DHSS) is to protect and 

promote quality of life and health for all Missouri citizens.   DHSS monitors adverse health 

effects of the environment and prepare population risk assessments regarding environmental 

hazards.  These assessments may relate to water, toxins, and others. There is particular 

cooperation and partnership regarding NPS issues relating to private drinking water, 

recreational water quality, on-site sewage and other various wastewater systems, and fish 

                                                 
6
 MoDOT, 2013  http://contribute.modot.mo.gov/ehp/index.htm 

http://contribute.modot.mo.gov/goinggreen/index.htm
http://www.dhss.mo.gov/
http://www.dhss.mo.gov/
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advisories related to fish consumption.  DHSS maintains statutory authority over on-site 

disposal systems to develop a state standard for location, size of sewage tanks, length of 

lateral lines based on percolation rates or soil properties, construction, and installation and 

operation of on-site sewage disposal systems.  Regular meetings take place among 

Department and DHSS staff on a variety of NPS issues such as onsite waste, fish toxicity, 

and various grant projects.  DHSS will assist the Department achieve NPSMP short term 

goals I and IV through enteric bacteria control efforts and waste management system 

improvements.    

 

Missouri Department of Natural Resources  

Soil and Water Conservation Program (SWCP) 
The SWCP provides staff support for the Soil and Water Districts Commission.  Half the 

proceeds of a one-tenth of one percent Parks, Soils and Water sales tax in Missouri supports 

SWCP activities, while the other half maintains the state’s park system.  Approximately 60 

percent of the SWCP portion of the tax goes directly to landowners for soil and water quality 

conservation practices. http://www.dnr.mo.gov/env/swcp/ The SWCP will help the 

Department achieve long term,  midterm goals and short term goals II, III, IV, V, and VI.    

 

Grants to Districts:  Each of the 114 soil and water conservation districts (SWCD) receives 

grants for their operation.  Locally elected boards determine how to use grant funds, 

including funding for administrative and technical personnel, information and education 

programs, equipment and general administrative expenses.  The SWCDs serve as the delivery 

system for the state’s voluntary incentive soil and water conservation efforts.   

 

Cost-Share Program: http://dnr.mo.gov/env/swcp/service/swcp_cs.htm  Landowner 

reimbursement for installing soil conservation and water quality practices on agricultural 

land are based on a yearly Needs Assessment Survey.  These practices reduce soil erosion, 

maintain agricultural productivity and prevent degradation of water quality.  The program 

provides approximately 75 percent of the estimated costs to install practices.  The state cost 

share program will play a substantial role in the newly reformed 319 NPS Program by 

providing substantial funding for agricultural NPS water quality based conservation 

practices.  During this five year planning period the cost share program will adapt more to 

Section 319 requirements and guidance by providing greater consideration to targeting 

critical areas, determining load reductions, and greater participation in OMW and NPSMP 

goals and objectives.  In 2013, about $27 million was provided to the SWCP and about 60% 

of those funds went to agricultural related conservation practices.    

 

The department anticipates that the Soil and Water Protection Program will adjust to better 

meet NPSMP watershed based goals and objectives, work in WBP targeted areas with 

appropriate BMPs to address specific water impairments or protection needs by 2016.  At 

that time the department will apply for the 50% 319 funding flexibility exemptions.  A 

demonstration will be provided to EPA in FFY 2015.    

 

Research Grants:  Grants for research projects carried out by Missouri colleges and 

universities that support the goals of the Soil and Water Districts Commission are a small 

portion of the program.  Research focuses on practices as they pertain to their effectiveness 

http://www.dnr.mo.gov/env/swcp/
http://dnr.mo.gov/env/swcp/service/swcp_cs.htm
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and new technologies.  Innovative practice development has potential to improve efficiency 

and the cost effectiveness of watershed improvement projects. 

 

Water Protection Program 

The Water Protection Program (WPP) administrative rules promulgated under Missouri’s 

Clean Water Law designates the Clean Water Commission as the water pollution control 

agency for purposes of administering federal water pollution control acts. 

http://www.dnr.mo.gov/env/wpp/index.html 

 

The State Clean Water Law specifically lists prohibited acts:    

1. Causing pollution of any waters of the state.  Placing, causing or permitting any 

water contaminant to be placed where it is reasonably certain to cause pollution of 

any waters of the state; 

2. Discharging any water contaminants into any waters of the state that reduce the 

quality of such waters below water quality standards. 

 

Water Quality Standards:  Missouri’s Water Quality Standards are reviewed and modified 

every three years.  Termed the triennial review process, coordinators with the Missouri 

Department of Natural Resources meet with the U.S. Environmental Protection Agency, 

other state agencies, and concerned stakeholders to evaluate the effectiveness of our 

standards.  Water quality standards provide a means by which attainment of water quality 

objectives can be measured.  The objective is protection of designated uses through the 

application of narrative or numeric criteria.  The level of protection given to a stream, lake, 

or river is dependent on the expected or “designated use(s)” of that water. Classified waters 

in Missouri have been assigned the designated uses that are listed in Chapter 7 in the Code of 

State Regulations.  The antidegradation section requires actions to maintain existing uses.  

Attainment frequency of water quality standards are used in identifying and characterizing 

waters of the state for purposes of compiling the 303(d) List and 305(b) Report.  

 

State Revolving Fund (SRF): This program provides low interest loans to public entities for 

planning, design and construction of water and wastewater treatment facilities.  The program 

is a cooperative effort of the Department, EPA, the Clean Water Commission and the 

Environmental Improvement and Energy Resources Authority (EIERA).  Construction of 

wastewater facilities reduces NPS pollution from on-site waste systems that are not properly 

constructed or maintained.  A NPS loan program is offered to qualifying individual farmers 

with animal waste treatment needs through the Missouri Agricultural and Small Business 

Development Authority.  SRF provides funds for water quality monitoring that benefits both 

the construction projects they are intended to support, and also various TMDL and NPS 

projects that are occurring in close proximity to each other.  In 2011, the SRF provided a 

$1,000,000 grant to Table Rock Lake nonprofit organization to rectify on-site waste system 

problems through loans and subgrants.  Similarly, in 2012 a $1,000,000 grant was provided 

to the Missouri Association Council of Governments (MACOG) to assess and plan for 

addressing waste management in other parts of the state.  SRF is another strong partner in 

NPS remedial and prevention efforts, assisting with long and midterm goals and will aid in 

achieving NPSMP short term goals I, II, IV, and VI.      

 

http://www.dnr.mo.gov/env/wpp/index.html
http://www.dnr.mo.gov/env/wpp/lawsregs.htm
http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-7a.pdf
http://www.dnr.mo.gov/env/wpp/wqstandards/wq_antideg_pol.htm
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Stormwater Permits: National and state stormwater regulations require certain communities 

to obtain a Municipal Separate Storm Sewer Systems (MS4) permit.  Communities that are 

working to reduce NPS pollution above and beyond the requirements of their permits may be 

eligible for §319 funding.  As part of the OMW efforts a synchronized operating permitting 

effort was initiated.  The intent is that all permits within a watershed will move through the 

Watershed Based Management - OMW cycle together will all expire in the same fiscal 

year. This will also allow the department to explore a watershed based permitting effort at 

some point in the future. The effort will also allow for more effective watershed management 

by allowing simultaneous review and relation of pollution loads with operator reporting data 

and watershed based permit renewal.  The Permitting Sections assist with both long and 

midterm goals.  Assistance will be provided to ach8ieve short term goals I, II and VI.    

 

319 NPS Pollution Management Program: This watershed based program is authorized and 

funded under §319 of the Clean Water Act.  The NPS pollution management program uses an 

integrated approach that develops and coordinates NPS activities with federal, state, local and 

private sector entities in information, education, demonstration, technical assistance, and 

implementation assistance.  The designated NPS Program Coordinator is assigned to 

coordinate NPS efforts and ensure a sustainable watershed based approach to NPS issues.  

The Department funds approximately four to twenty NPS projects annually, depending on 

available funding and funding requests, with approximately sixty active NPS projects at any 

one time.  Projects often complement efforts of partners such as NRCS, MDC or the 

Department’s SWCP by providing valuable components not eligible for other funding 

sources in priority watersheds.  Projects may also add incentives for installing practices in 

critical areas or for highly effective but less popular conservation practices. The NPS 

Program plays a key role supporting the OMW Initiative through watershed education, 

outreach, WBP, pass-through funding for BMP implementation, and funding for monitoring 

and assessment. 

 

Public Drinking Water Branch (PDWB) 

http://www.dnr.mo.gov/env/wpp/dw-index.htm 

The program supervises the design, construction and maintenance of public water systems.  

Functions of the program that support NPS are monitoring for water contamination and 

sourcewater protection planning.  Funding is provided for the development and 

implementation of source water protection plans that are designed to enhance protective 

measures around raw water sources utilized by public water suppliers in Missouri.  Past 

funding opportunities have been directed towards abandoned well plugging demonstration 

projects and other protection activities to prevent or reduce point source and NPS 

contamination from affecting Missouri's valuable raw drinking water sources. 

 

Through grants from EPA, The Trust for Public Land and the Smart Growth Leadership 

Institute, in partnership with the Association of State Drinking Water Administrators and 

River Network selected Missouri  for a pilot project entitled “Enabling Source Water 

Protection: Aligning State Land Use and Water Protection Programs.”     

The benefits of this project for Missouri include: 

 Consultations with experts on innovative practices from around the country.  

 Exposure to other state examples and strategies.  

http://dnr.mo.gov/env/wpp/stormwater/phase2-sw-rule.pdf
http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-6a.pdf
http://www.dnr.mo.gov/env/wpp/dw-index.htm


 

 Page 28 
 

 Recommendations based on state-specific program reviews.  

 Strategies for improving funding for water protection. 

 A support network—both within and outside of government—for implementation.  

  

Missouri, with the assistance of the national team, developed a guidance document to assist 

the Department in offering easier access to funding by merging applications and 

requirements with intent to assist communities in their efforts to form coalitions to address 

source water protection and land use issues in their watersheds.    

 

The Public Drinking Water Branch oversees wellhead protection and sourcewater protection.  

These protection efforts are directly connected to NPS remedial and protection efforts. The 

Safe Drinking Water Act (SDWA) Amendments of 1996 require states to implement Source 

Water Assessment Plans (SWAP) to better protect public drinking water from contamination.  

These tasks include: 

 Delineate source water areas  

 Inventory significant potential sources of contamination 

 Determine the susceptibility of each public water supply to contamination  

 Make the results available to the public  

 

The Source Water Inventory Projects Web site 

http://drinkingwater.missouri.edu/swip/index.html provides information on source water 

assessment for Missouri’s drinking water supplies.  As another strong partner to the NPS 

Program, the PDWB helps achieve long, mid and short term Program goals.      

 

Land Reclamation Program (LRP) 

http://www.dnr.mo.gov/env/lrp/index.html 

The U.S. Surface Mining Control and Reclamation Act of 1977 (SMCRA) regulates surface 

coal mining operations.  SMCRA established a program and funding for reclaiming 

abandoned coal mine lands that were disturbed prior to August 3, 1977.  Issues arise when 

sites are abandoned or go into bond forfeiture and funding is used to mitigate NPS impacts. 

Priority for reclamation of past coal-mined lands is based on classification of 1) the 

protection of public health and safety from extreme danger (e.g., high walls and open shafts), 

and 2) the protection of public health and safety not constituting extreme danger, and 3) 

restoration of land and water previously degraded.  Department staff offers technical 

assistance to owners of abandoned coal mine lands with personnel providing expertise in 

soils, revegetation and water quality.  The LRP has also used federal funds to close mine 

shafts associated with prelaw metal mines and impaired streams in southwest Missouri. 

 

Funding through the office of Surface Mining, which oversights the LRP, provides funding 

for surface and groundwater monitoring as well as various soil and mine-waste analyses.  

Management practices are designed and implemented to control and mitigate both point and 

NPS related surface and subsurface flows. The LRP assists in achieving both long and 

midterm goals of the NPS Program.  Assistance is also provided with short term goals I, II, 

III, IV.  

 

http://www.epa.gov/safewater/protect/assessment.html#Anchorstep2
http://www.epa.gov/safewater/protect/assessment.html#Anchorstep3
http://www.epa.gov/safewater/protect/assessment.html#Anchorstep4
http://drinkingwater.missouri.edu/swip/index.html
http://www.dnr.mo.gov/env/lrp/index.html
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Division of Geology and Land Survey (DGLS) 

http://www.dnr.mo.gov/geology/index.html 

DGLS is responsible  for determining positions, formations, arrangements, composition and 

utilization of both surface and groundwater.  The Geological Survey Program (a branch of 

DGLS) has developed an Aquifer Classification System.  The system regionalizes aquifers 

into areas according to their susceptibility to contamination.  Losing stream demarcations 

determine where a surface to groundwater exchange is likely to occur.   

 

The program regulates well drilling which assists with reducing NPS by specifying distances 

from pollution or contamination sources such as chemical and fertilizer storage areas, manure 

storage areas and septic tanks.  This program is cooperating with an ongoing §319 subgrant 

in St. Francois County where pre-law, lead-mine exploration drill holes are being plugged to 

reduce NPS lead contamination of ground water.  Staff from DGLS regularly attends, 

provide updates and give presentations at the Department’s WQCC, which is facilitated by 

the state’s NPS Program Coordinator.  

 

DGLS supports NPSMP long term, midterm and short term program Goals I and IV, through 

monitoring efforts and well closures.   

 

Water Resources Center (WRC) 

http://www.dnr.mo.gov/env/wrc/index.html 

The WRC provides technical assistance with stream erosion, deposition, flooding, drought 

impacts, location and health of wetland resources, location of contributing areas for springs 

and wells, groundwater level monitoring in association with U.S.G.S and additional studies 

used to determine water movement and predictions of ground and surface water flow.  Data 

are used to support monitoring of NPS water quality projects.  The WRC is currently 

authoring a statewide Wetlands  Program plan.  The five year plan tentatively includes 

monitoring, assessment and implementation that will add effective, high quality support to 

NPS efforts.   

 

In addition to wetland planning and development, WRC provides funds for water monitoring, 

including the ambient network and gauging stations through USGS contracts.  These 

monitoring efforts support NPSMP long and midterm program goals; as well as short term 

Goals I, II, III, and VI.   

 

University of Missouri 

Water quality is a major focus area of University Extension on the state and regional level.  

Emphasis on educational programs, information and demonstration promotes water quality 

and continued learning throughout the state http://extension.missouri.edu/.  The university 

partners with the Department and NRCS biannually to present a statewide Water Quality 

Short Course for current and upcoming water quality professionals.   

Historically UMC Extension has been a strong partner in the Department’s watershed based 

efforts and particularly the 319 NPS Program. Through subgrants, joint funding agreements 

and university contributions Extension has played a key role in watershed outreach, 

education, monitoring, and planning.  University staff is anticipated to play a continuing role 

achieving NPSMP long and midterm program goals.  Specific participation will continue in 

http://www.dnr.mo.gov/geology/index.html
http://www.dnr.mo.gov/env/wrc/index.html
http://extension.missouri.edu/
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achieving short term goals I, II, III, and V. 

 

Lakes of Missouri Volunteer Program (LMVP) 

The Department’s NPS Program partners with University of Missouri on this volunteer 

monitoring project.  The goals of the LMVP are: 1) to determine the current water quality 

based on productivity or trophic state of Missouri's lakes, 2) to monitor for changes in water 

quality over time, and 3) to educate the public about lake ecology and water quality issues. 

http://www.lmvp.org/ 

 

State Lakes Assessment Program 

Statewide assessments began in 1978, and have occurred every year since 1989.  During this 

time over 150 lakes have been monitored, with most of these lakes having been monitored 

for at least 6 years and the key lakes within the state  for over 20 years.  This has resulted in 

what may be the most complete, long-term study of lakes within an individual state.  The 

data generated through the Statewide Assessment helps the state meet Clean Water Act 

requirements for monitoring lake water quality, but more importantly, the knowledge helps 

agencies (DNR, MDC, local governments, etc.) identify problems and better manage our 

lakes.  Section 319 funds help to support this monitoring project. 

http://www.lmvp.org/Waterline/fall2004/slap.htm 

 

Missouri State University 

Missouri State University currently helps support Missouri Project Water Education for 

Teachers (Project WET).  Project WET is an environmental education program for teachers 

and other educators working with children from kindergarten through grade 12.  

Interdisciplinary instructional activities include workshops and in-service programs for 

teachers, natural resource professionals, parks, and nature centers.  A current state-wide 

subgrant is providing support for NPS components of Project WET until December 2014.  

http://projectwet.missouristate.edu/ 

 

Missouri State University houses the Ozarks Environmental and Water Resources Institute 

(OEWRI).  The Institute provides data collection, trend analysis, and results interpretation in 

southwest Missouri. Through collaboration, contracts, and grants, OEWRI provides advice 

and technical support to watershed groups, local communities, and private businesses to help 

plan and implement water quality monitoring programs.  The institute maintains a website 

exhibiting environmental resources including research, partnerships, projects and services, 

publications and annual reports.  http://oewri.missouristate.edu/ 

 

Project WET is a statewide educational program; however, the University plays an important 

role in southwest Missouri water quality projects by providing or monitoring and modeling 

assistance.  Such assistance will help achieve NPS Program mid and long-term goals.  The 

University will also assist with meeting NPSMP short term goals I and II.     

 

Missouri Stream Teams/Volunteer Water Quality Monitoring Program 

http://www.mostreamteam.org/ 

Missouri Stream Team network consists of citizens who are concerned about Missouri 

streams.  The organization offers free membership to any interested citizen, family or 

http://www.lmvp.org/
http://www.lmvp.org/Waterline/fall2004/slap.htm
http://projectwet.missouristate.edu/
http://oewri.missouristate.edu/
http://www.mostreamteam.org/
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organization and strives to assist in the proper management of these waterways.  The 

Missouri Stream Team program helps organize interested concerned to address stream 

problems at the local level.  Members learn to monitor water quality at a geographic scale 

beyond what government agencies can do.  They also work together to clean waterways, 

plant trees, stabilize stream banks, and improve fish and wildlife habitats in or near streams. 

 

The Stream Team Volunteer Water Quality Monitoring (VWQM) program has trained 

approximately 7,000 volunteers since the program was launched in 1993.  Currently, the 

program averages approximately 440 volunteers attending workshops annually and at times 

receives support from the NPS Program.  More detailed information about Missouri Stream 

Team and Volunteer Water Quality Monitoring programs can be found in the Stream Team 

newsletter, “Monitoring News and Notes” or at the following Web site: 

http://www.mostreamteam.org/. 

 

The Stream Team’s volunteer monitoring will continue to play a valuable role in Missouri’s 

overall NPSMP.  Volunteer efforts, subgrants, and partial funding support from MDC and the 

Department provide watershed monitoring and assessment data.  During this five year 

planning period the NPS Program will rely heavily on observations from the Stream team 

volunteer network to provide indicators and measures of restoration and protection success.  

This method is a viable alternative to higher cost traditional monitoring methods.  

Observations and data from Stream Teams will be used for some 319 funded projects in lieu 

of traditional monitoring for smaller subgrant projects.  Expensive monitoring programs are 

not necessary for small project efforts because results may show insignificant changes to 

water quality in the short term.  Conversely, and coupled with simple load reduction models, 

stream team measures of invertebrates, bacteria, physical stream changes, aquatic habitat 

improvement, and riparian improvements are excellent and inexpensive indicators of 

incremental improvements water quality.  Traditional monitoring stations will determine if, 

through multiple partner efforts water quality standards are achieved.  Stream teams will play 

an important NPSMP role, helping to achieve long and midterm goals as well as short term 

goals I, II, IV, and V.         

 

Missouri Association of Councils of Government 

 

The Missouri Association of Councils of Governments (MACOG) is a statewide organization 

representing Missouri’s 19 regional planning commissions and councils of governments. 

These professional organizations help represent the entire State of Missouri and are 

committed to enhancing the state’s regions. Regional councils are engaged in a myriad of 

activities, including: 

• Economic and community development 

• Housing initiatives 

• Safety and security 

• Transportation planning 

• Environmental issues 

• Quality-of-life issues 

 

http://www.mostreamteam.org/
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The NPS program has partnered with several regional councils and provided various grant 

funding to support cooperative water quality related projects.  MACOG’s focus is on 

planning and NPS activities in recent years have been on green infrastructure, assessing 

onsite waste management water quality issues, and conducting feasibility studies and designs 

that help to bring these onsite systems on line with existing treatment plants   Figure 1 

conveys the 19 council regions, related counties, and HUC 8 watersheds. 
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Figure 2. Missouri Association of Councils of Government 
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Federal Partner Organizations 

 

US Department of Agriculture 

http://www.usda.gov/ 

Conservation programs within USDA assist private landowners with conserving soil, water, 

and other natural resources.  Certain USDA programs provide financial assistance for 

agricultural producers to rehabilitate farmland damaged by natural disasters and pests.  

USDA programs include: Farm Bill, Natural Resources Conservation Service Conservation 

Programs, and Farm Service Agency Conservation Programs. 

 

With their multiple components and programs USDA is a critical partner for substantial 

implementation of the NPSMP.  During this five-year planning period the Department will 

continue to engage USDA to find common goals and make mutual commitments to improve 

water quality on a prioritized watershed basis.  USDA will aid the state in achieving NPSMP 

long and midterm goals.  Their partnership is anticipated to help achieve short term goals II, 

IV, and V. 

  

Natural Resources Conservation Service and Farm Service Agency: 

http://www.mo.nrcs.usda.gov/ 

NRCS delivers technical assistance and partners with Soil and Water Conservation Districts 

and the Department’s Soil and Water Conservation Program.  Cost-share and financial 

incentives are available for NPS in NRCS programs such as the Environmental Quality 

Incentives Program (EQIP), Conservation Stewardship Program (CSP) and the Mississippi 

River Basin Healthy Watersheds Initiative (MRBI) and the National Water Quality Initiative 

(NWQI).  Links to these programs are provided below.  Rapid watershed assessments 

provide initial estimates of where conservation investments would best address the concerns 

of landowners, conservation districts and other community organizations and stakeholders.  

NRCS Resource Conservation and Development Councils (RC&Ds) sometimes sponsor 319 

NPS grant projects.   

 

Conservation Reserve Program (CRP): http://www.nrcs.usda.gov/programs/crp/ 

 

Environmental Quality Incentives Program (EQIP): 

http://www.nrcs.usda.gov/programs/eqip/  Conservation priority areas are established locally 

where significant water, soil and related natural resource problems exist, in cooperation with 

state and federal agencies and with the state technical committee.  

 

EQIP Performance Results System (PRS) http://ias.sc.egov.usda.gov/PRSHOME/ 

 

Wetland Reserve Program (WRP): http://www.nrcs.usda.gov/programs/wrp/ 

 

Conservation of Private Grazing Land (CPGL): http://www.nrcs.usda.gov/programs/cpgl/   

 

Wildlife Habitat Incentives Program (WHIP): http://www.nrcs.usda.gov/programs/whip/ 

 

http://www.usda.gov/
http://www.mo.nrcs.usda.gov/
http://www.nrcs.usda.gov/programs/crp/
http://www.nrcs.usda.gov/programs/eqip/
http://ias.sc.egov.usda.gov/PRSHOME/
http://www.nrcs.usda.gov/programs/wrp/
http://www.nrcs.usda.gov/programs/cpgl/
http://www.nrcs.usda.gov/programs/whip/
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Emergency Watershed Protection Program Floodplain Easements: 

http://www.nrcs.usda.gov/programs/ewp/Floodplain/index.html 

 

Watershed Protection and Flood Prevention Act (PL-566): 

http://www.nrcs.usda.gov/programs/watershed/index.html   

 

Resource Conservation and Development (RC&D) Program: 

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/nri/?&cid=nrcs143_0

13723   

 

Mississippi River Basin Healthy Watershed Initiative (MRBI): 

The MRBI is a 12-state effort funded by the USDA to address nutrient loading in the 

Mississippi River Basin from its source in Minnesota to its mouth in the Gulf of Mexico. 

Agricultural runoff containing fertilizer and other nutrients produces nuisance algal blooms 

in surface water that impair recreational uses, cause fish kills, and require extra treatment of 

local drinking water supplies.  Ultimately, the nutrient rich runoff contributes to a lack of 

oxygen downstream forming the hypoxia zone at the Mississippi River mouth at the Gulf of 

Mexico.   

 

Federal funds from USDA’s NRCS are used along with state, local, and private funds to 

provide cost-share payments to help agricultural producers install conservation practices that 

reduce nutrient and sediment delivery to waterways.  Missouri SWCDs was funded for 12 

projects with $6 million in 2010 and $28.3 million in funding over the following four years.
7
 

The NPS Program has also provided support for some of these MRBI watersheds. 

http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/farmbill/initiatives/?&

cid=nrcsdev11_024120 

 

National Water Quality Initiative (NWQI) 

NRCS identified priority watersheds with the help of local partnerships and state water 

quality agencies, with significant input from the Department on priority waters.  Three HUC 

12 watersheds were selected.  These are Kyle Creek in the Spring River basin, Upper 

Troublesome Creek in the South Fabius River Basin, and Lower Little Medicine Creek in the 

Lower Grand River basin.  EPA and the Department will work with NRCS to provide 

monitoring support for NWQI watersheds to help demonstrate water quality progress. 

 

State Technical Committee 

Missouri’s NPS Program Coordinator serves as a member of the NRCS State Technical 

Committee.  The State Technical Committee provides recommendations on a variety of 

issues within various USDA conservation programs.  Issues may include conservation 

practice review and development, Incentive Program development and promotion, or 

program priorities (including water quality).  The committee is composed of individuals and 

groups representing a diverse set of natural resource interests. 

 

MRBI and NWQI watersheds are mapped in Chapter 8 priority discussion in Figure 10. 

                                                 
7
 Mississippi River Basin Healthy Watersheds Initiative.  http://www.dnr.mo.gov/mrbi/map.htm 

http://www.nrcs.usda.gov/programs/ewp/Floodplain/index.html
http://www.nrcs.usda.gov/programs/watershed/index.html
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/nri/?&cid=nrcs143_013723
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/nri/?&cid=nrcs143_013723
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/farmbill/initiatives/?cid=stelprdb1048200
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/farmbill/initiatives/?&cid=nrcsdev11_024120
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/farmbill/initiatives/?&cid=nrcsdev11_024120
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/financial/eqip/?&cid=STELPRDB1047761
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/mo/programs/?cid=nrcs144p2_012653
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/mo/programs/?cid=nrcs144p2_012653
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US Forest Service (USFS) 

http://www.fs.fed.us/ 

The Forest Service promotes the sustainability of ecosystems and provides public service 

through conservation leadership.  The signing of the Record of Decision for the final 

environmental impact statement in 1986 determined the desired future condition of the Mark 

Twain National Forest and established standards and guidelines under which future projects 

would be implemented.  http://www.fs.fed.us/r9/forests/marktwain/ 

 

Specific NPS related language regarding Forest Service management is contained with the 

following 36 CFR Sections: 

219.23 - forest planning shall provide compliance with requirements of the Clean Water 

Act and evaluation of existing or potential watershed conditions that will influence soil 

productivity, water yield, water pollution or hazardous conditions 

 

219.27 – “conserve soil and water resources...”, “provide for adequate fish and wildlife 

habitat to maintain viable populations...”, and manage riparian areas to avoid 

detrimental water temperature and chemical composition changes, blockages of water 

course or deposits of sediment.  

 

The Forest Service is an active NPS partner with watershed planning, water quality 

monitoring and 319 project partnering.  NPS related services and activities they provide will 

help the state to achieve long and midterm goals.  USFS will likely assist with achieving 

NPSMP short term goals I, II, and III.   

 

U.S. Environmental Protection Agency (EPA) 

EPA provides funding for NPS through the §319 Grant and through other partnerships.  EPA 

Region 7 http://www2.epa.gov/aboutepa/epa-region-7-midwest is responsible for primary 

oversight of the Missouri NPS Program.  A variety of watershed resources and opportunities 

are provided to help citizens and organizations improve or protect water quality in their 

communities including technical assistance and funding opportunities.  Region 7 serves as a 

primary partner in Missouri watershed protection and restoration.  

http://water.epa.gov/type/watersheds/index.cfm 

 

Agriculture Compliance Assistance Center: EPA, with the support of the USDA, developed a 

national Agriculture Compliance Assistance Center (Ag Center) to provide a base for the 

agriculture community  to obtain comprehensive information about approaches to 

compliance that are both environmentally protective and agriculturally sound.  The Ag 

Center seeks to increase compliance by helping the agricultural community identify common 

sense ways to comply with environmental requirements. 

http://www.epa.gov/agriculture/ 

 

EPA’s Environmental Justice (EJ) Grants provide financial assistance to eligible 

organizations to build collaborative partnerships, to identify the local environmental and/or 

public health issues, and to envision solutions and empower the community through 

education, training, and outreach.  Through the EJ programs communities are able to address 

http://www.fs.fed.us/
http://www.fs.fed.us/r9/forests/marktwain/
http://www2.epa.gov/aboutepa/epa-region-7-midwest
http://water.epa.gov/type/watersheds/index.cfm
http://www.epa.gov/agriculture/
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local environmental and/or public health issues. 

http://www.epa.gov/Compliance/environmentaljustice/grants/index.html 

 

The NWQI initiative with NRCS is an EPA priority.  EPA is working with states through 

their §319 NPS Program to provide monitoring support for priority watersheds capable of 

tracking water quality changes.  

 

Office of Wetlands, Oceans and Watersheds 

http://www.epa.gov/owow/ 

NPS Control Programs: The Assessment and Watershed Protection Division serves as the 

national program manager for EPA’s §319 NPS Management Program efforts.  It also assists 

and guides NPS programs that each state is required to develop under §319 of the CWA.  

http://www.epa.gov/owow/nps/ 

 

Total Maximum Daily Load Process: The Assessment and Watershed Protection Division 

assists states in implementing programs that target watersheds for TMDL calculations.  A 

TMDL is the maximum capacity of a pollutant that a water body can hold and still meet 

water quality standards.  http://www.epa.gov/owow/tmdl/ 

 

Watershed Protection: EPA favors naturally defined hydrological ecosystems and watersheds 

for protection and restoration.  A comprehensive approach is needed that takes into account 

threats to human and ecosystem health within specific watersheds.  

http://www.epa.gov/owow/watershed/ 

 

Technical Assistance:  The Office of Science and Technology (OST) provides a strong base 

of scientific information as the foundation for making regulatory and non-regulatory 

decisions about resource protection and management.  OST evaluates program success and is 

the primary technical support arm for all water programs and liaison with EPA’s Office of 

Research and Development (ORD).  ORD provides support and information to citizens, local 

governments, states and other federal agencies regarding water quality monitoring, 

assessment, and regulation.  http://www.epa.gov/waterscience/mission.html 

 

EPA is the lead agency federal agency in environmental protection and essential partner in 

the states NPSMP.  EPA provides multiple water related grants, data, technical information, 

planning assistance, project assistance, and oversight of various water programs including the 

319 NPS Program.  EPA has provided Missouri flexibility in this new NPSMP direction to 

narrow focus and freedom to select high quality, cost effective projects that are reasonable 

and approved.  This new plan is a departure from the previous state NPSMP and other 

traditional NPSMPs.  EPA will play a role, ancillary or direct, in all achieving the State’s 

NPS program goals.               

 

U.S. Department of Interior 

U.S. Geological Survey, Water Resources Division 

http://water.usgs.gov/ 

The mission of the U.S. Geological Survey (USGS) Water Resources Division (WRD) is to 

provide reliable, impartial, timely information that is needed to understand the Nation’s water 

http://www.epa.gov/Compliance/environmentaljustice/grants/index.html
http://www.epa.gov/owow/
http://www.epa.gov/owow/nps/
http://www.epa.gov/owow/tmdl/
http://www.epa.gov/owow/watershed/
http://www.epa.gov/waterscience/mission.html
http://water.usgs.gov/
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resources.  The USGS WRD has neither regulatory nor developmental authority; therefore, 

its sole product is information.  Consistent with the USGS WRD mission, the Missouri 

District is available to provide assistance in the collection and interpretation of water quality, 

groundwater and surface water data.   

 

The USGS uses hydrologic data and other data in research and hydrologic studies describing 

the quantity, quality, and location of Missouri’s water resources.  The Department partners 

with USGS to fund sites for NPS ambient monitoring information, other fixed stations, and 

groundwater levels.  

 

The USGS WRD actively proposes and annually funds water quality programs of a National 

scope that are funded solely from an annual USGS congressional appropriation.   The for 

example, the National Stream Quality Accounting Network (NASQAN) 

http://water.usgs.gov/nasqan/contributes to Missouri’s water quality data compilation by 

providing data from three Missouri sites along the Mississippi and Missouri Rivers.  .   

 

USGS is a strong partner in Missouri’s water quality initiatives with monitoring, modeling, 

assessments, funding, technical assistance, and watershed prioritization.  Directly or 

indirectly, USGS supports the NPSMP long and midterm goals.  Further, the agency will 

assist in meeting NPSMP short term goals I, II and IV.   

 

U.S. Fish and Wildlife Service (FWS) 
http://www.fws.gov/ 

Partners for Fish and Wildlife: Per Public Law 109-204, the Partners for Fish and Wildlife 

Act, the Midwest FWS Region’s Partners program concentrates its work in three areas: 

wetland restoration, grassland restoration, and stream and riparian restoration.  The FWS 

focuses on working cooperatively to enhance privately owned land for Federal Trust Species.  

With increased focus on aquatic life uses, the Department anticipates more project interaction 

with FWS.   

 

Challenge Cost Sharing: A companion program to the Partners for Fish and Wildlife 

Program is the Challenge Cost Share Program allows the Service to provide matching funds 

for projects that support the management, restoration and protection of natural resources on 

wildlife refuges, fish hatcheries, research facilities and private lands.  Opportunities may 

exist to leverage efforts considering the new§319 reformed approach to achieving aquatic 

uses.  http://www.fws.gov/policy/055fw6.html 

 

The NPSMP goal to improve aquatic life use, an effective indicator of water quality changes, 

is consistent with FWS goals.  Consequently, the Department anticipates continued 

partnership with this agency.  FWS will help the state meet long and midterm goals.  NPSMP 

short term goals related to FWS NPS activities include goals I, II and IV. 

http://water.usgs.gov/nasqan/
http://www.fws.gov/
http://www.fws.gov/policy/055fw6.html
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Table 2: Summary of Partnerships Contributions to achieving NPSMP Goals 

 NPS 

Partner 

Long 

Term 

Goal 

Mid 

Term 

Goal 

Short 

Term 

Goal I 

Short 

Term 

Goal II 

Short 

Term 

Goal III 

Short 

Term 

Goal IV 

Short 

Term 

Goal V 

Short 

Term 

Goal VI 
MDA x x  x  x   

MDC x x x x x x x  
MoDOT x x  x  x   
DHSS x x  x x x x x 
DNR SWCP x x  x x x x x 
DNR WPP 
SRF 

x x x x  x  x 

WPP 

Permits 
x x x x    x 

WPP NPS 
Program 

x x x x x x x x 

WPP 

PDWB 
x x x x x x x x 

DNR LRP x x x x x x   
DNR DGLS x x x   x   
DNR WRC x x x x x   x 
UMC x x x x x x   
MSU x x x x     
Stream 
Teams 

x x x x  x x  

USDA x x  x  x x  
USFS x x x x x    
EPA x x x x x x x x 

USGS x x x x  x   

FWS x x x x  x   

Chapter 5: Statewide Programs, Projects and Integration with 

Other Programs 
 

The state reviews, upgrades, and implements all program components required by §319(b) of 

the CWA, and establishes flexible, targeted, and iterative approaches to achieve and maintain 

designated uses of water as expeditiously as practicable.  The state Water Protection Program 

includes: 

a. A mix of water quality-based and/or technology-based programs designed to 

achieve and maintain designated uses of water; and 

b. A mix of regulatory, non-regulatory, financial and technical assistance as needed 

to achieve and maintain designated uses of water as expeditiously as practicable. 

 

The Department implements a variety of programs that address NPS pollution either directly 

or indirectly.  Each of the Department’s environmental programs are reviewed and updated 

by the assigned program coordinators according to the program schedule and are coordinated 

by the OMW Intiative.  These intra-department efforts are essential to OMW , which can 

ensure the holistic approach to watershed issues.  These partnerships and others, described in 

Chapter 4, provide input and support toward reaching goals of the NPSMP.   



 

 Page 40 
 

Chapter 5.1: Balanced Statewide and Watershed-Based Programs 

The Department uses a balanced approach that emphasizes both state-wide nonpoint source 

programs and on-the-ground management of individual watersheds where waters are 

impaired and threatened.  The NPS management program also strives to connect national and 

statewide resources with local watershed needs.  Chapter 3 introduced Missouri’s watershed 

based approach, targeting watersheds for education, monitoring, assessment, planning, and 

implementation.  The Department has several in house and EPA collaborative initiatives to 

help streamline and create effective program and budget approaches focused on improving 

water quality.  More information on Missouri’s OMW watershed based approaches is 

provided in Chapters 6 through 8.  However, both statewide and regional projects are 

essential to ensure effective educational outreach, technology sharing, monitoring strategies, 

and larger scale initiatives such as regulatory needs.   

Consistent with OMW, Missouri’s §319 grant program emphasizes support of community-

based planning and implementation projects that address watershed specific concerns and 

impairments.  Ideally, the NPS management program addresses water quality concerns at the 

12-digit Hydrologic Unit (HUC 12) scale with § 319 subawards to capable and eligible 

organizations.  The Department will continue to support and encourage development of EPA 

recommended nine-element watershed plans for watersheds and subwatersheds (see 

Appendix 5).  Note however, that for a balanced approach to protection and restoration 

based upon current data and opportunities, watershed planning should not outpace 

implementation efforts and alternative approaches must be considered.  During this five year 

NPSMP period, state funded watershed based planning may be controlled so as to not overly 

outpace implementation of existing plans.  This will help ensure that current information 

guides plan development and implementation.  The NPS Program will help build capacity 

and strategy in subwatersheds, with a goal of focusing the majority of available funds to 

implement water quality improvement projects. 

 

The §319 grant program supports statewide projects as well as narrowly focused projects, 

when they is the more suitable approach.  Current and projected statewide participants for the 

grant program include: 

 

Current statewide efforts include: 

 Ambient water quality monitoring 

http://mo.water.usgs.gov/fact_sheets/wtrqual/Ambient/FS062-01.pdf 

 Lakes Volunteer Monitoring Network http://lmvp.org/ 

 Missouri Stream Teams/Volunteer Water Quality Monitoring Program 

http://www.mostreamteam.org/ 

 Project WET http://projectwet.missouristate.edu/ 

 Interactive Watershed mapping Web Site (department) http://dnr.mo.gov/gis/ 

 Water Quality Reporting http://dnr.mo.gov/env/wpp/waterquality/305b/index.html 

 Water Quality Short Course 

 Missouri Water Quality Monitoring Strategy (Appendix 9) 

 Annual Missouri Watershed Conference  

 CARES Watershed Priority Tool http://ims.missouri.edu/moims2008/ 

http://mo.water.usgs.gov/fact_sheets/wtrqual/Ambient/FS062-01.pdf
http://lmvp.org/
http://www.mostreamteam.org/
http://projectwet.missouristate.edu/
http://dnr.mo.gov/gis/
http://dnr.mo.gov/env/wpp/waterquality/305b/index.html
http://ims.missouri.edu/moims2008/
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 Water Quality Coordinating Committee http://www.dnr.mo.gov/env//wpp/wqcc/ 

 Water Protection Forum and associated committees 

http://www.dnr.mo.gov/env/wpp/cwforum/index.html 

  

The Department supports an internal Education Initiative, with a goal to teach and support 

resource stewardship through a broad understanding and appreciation of Missouri’s natural, 

cultural and energy resources, while also encouraging a healthy and enjoyable outdoor 

lifestyle. This mission includes several efforts to educate about NPS pollution.  For example, 

in April 2013, 140 tenth graders from Columbia, Missouri, attended camp at Lake Ozark 

State Park.  Presenters for this camp include staff from several of the Department’s Water 

Protection Program sections including 319 supported staff.  This year, the OMW initiative 

will be enhanced by NPS staff and funds for education in three Missouri watersheds.  In July 

2013, Department staff facilitated Project WET workshops for the OMW watershed 

coordinators.  

Chapter 5.2: Consistency with Federal Land Management 

 

The state endeavors to identify federal lands and activities which are not managed 

consistently with state NPS program objectives.  Where appropriate, the state seeks EPA 

assistance to help resolve NPS issues.  Appendix 2 provides a listing of federal assistance and 

development projects, and permit or licensure activities that may be subject to review for 

consistency with the NPSMP.   

 

Several tools exist for evaluating federal consistency.  The Department works with the State 

Office of Administration (OA) and through the National Environmental Policy Act (NEPA) 

process to assure early notification and effective communication to accomplish consistency 

and achieve clean water goals.   

 

The CWA requires each state to identify federal programs and projects it will review for 

consistency and that the respective federal agencies endeavor to accommodate the identified 

concerns according to Executive Order 12372, originally signed in 1982.  Existing legislation 

requires federal agency compliance with all federal, state, interstate and local pollution 

control requirements; therefore, these existing provisions are refined and expanded.  The law 

directs federal agencies to modify their regulations within 60 days to permit state review of 

individual applications and that those agencies try to accommodate state concerns about 

consistency. 

 

Many of the procedures and mechanisms for reviewing federal assistance programs and 

development projects for consistency with their NPS management programs exist at the state 

level.  These include the State Clearinghouse administered by OA and NEPA, which 

mandates the environmental assessment (EA)/environmental impact statement (EIS) process.  

The success of the review process depends on the ability of state and federal agencies 

involved to work cooperatively to resolve any conflicts.  In addition to major federal actions, 

which are subject to these procedures, other federal permit and license procedures also 

include provisions through which consistency with the NPSMP may be accomplished. 

 

http://www.dnr.mo.gov/env/wpp/wqcc/
http://www.dnr.mo.gov/env/wpp/cwforum/index.html
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To make these tools effective, the Department works with OA and uses the NEPA process to 

assure early notification and effective communication to maintain consistency and achieve 

water quality goals.  Further, the Department works with the federal agencies that administer 

federal permit and licensing programs.  Development of Department and EPA accepted nine-

element watershed plans and alternatives will further ensure consistency among agencies and 

watersheds by providing information and publicly available stakeholder driven watershed 

management plans. 

 

Specific federal assistance programs reviewed by the state for consistency include changes to 

USDA assistance programs including EQIP and conservation practice specifications, and the 

development of the USFS Watershed Condition Framework.  Participation in the USDA 

State Technical Committee allows NPS staff to review and comment on conservation 

programs and practices.  Department staff often review study designs and data resulting from 

NPS components of federal projects.  In addition, the Department and other agencies pay 

special attention to intensive forest harvesting practices.  NPS staff may also review existing 

agency objectives for consistency with this plan in a manner similar to the process described 

below for the review of federal land management practices. 

 

The federal government owns and manages significant land areas within Missouri.  The state 

works cooperatively with the federal agencies responsible for these lands to assure 

compliance with the provisions of this plan.  The state shall perform the strategies as 

described in Chapter 3, provided funds are available, to assure compliance on federal lands.   

Chapter 6:  Resources for Eliminating or Reducing Impairments 

and Protecting Unimpaired Waters 
 

As previously stated, the NPS program recognizes two aspects of improving water quality; 

which are long term goals: (a) abate known water quality impairments from NPS pollution 

and (b) prevent significant threats to water quality from present and future activities.   

 

Missouri’s NPS Management Program strives to remove, abate, and prevent NPS pollution to 

waters of the state.  However, limited resources oblige the NPS program to categorize and 

prioritize water bodies for assistance.  Proposed projects in the priority categories are 

strengthened by community involvement, partner commitments, presence of a TMDL, 

implementation of an acceptable WBP, and impact on aquatic life use.  

 

Prioritization methods are discussed in Chapter 8.  Based upon their current status and ability 

to mobilize, candidate watersheds will be ranked, selected and supported for one or more of 

the following activities: monitoring, assessment, outreach and education, planning, 

demonstration, and implementation projects.    

 

Projects exhibiting any of the following characteristics are preferential in the NPS program’s 

project selection and watershed leveraging activities.   
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1.  Waters with TMDLs 

http://www.dnr.mo.gov/env/wpp/tmdl/index.html 

Under the federal CWA, the TMDL program provides a framework for identifying and 

cleaning up impaired waters.  The state is required to develop a TMDL for all waters on the 

303(d) list of impaired waters.  The TMDL is a mathematical calculation of the amount of a 

specific pollutant a water body can absorb and still meet water quality standards.  TMDL 

plans address monitoring and implementation of management practices necessary to achieve 

needed NPS pollutant load reductions.  For this period focus is on aquatic life and NPS such 

as habitat alteration and hydromodification. 

 

2.  Waters on the 303(d) List for NPS sources 

http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm 

Section 303(d) of the CWA requires states to list impaired waters for which the necessary 

pollution controls have not yet been required and for which a TMDL study has not been 

written.  These waters are referred to as “water quality limited” (WQL) and must be 

periodically identified by the designated state agency.  In Missouri, the Department is the 

designated state agency.  Development of this list includes public participation and EPA must 

approve the list every two years.  Waters listed for NPS impairments are addressed by the 

NPSMP in Chapters 3 through 11. 

 

3.  High Quality Waters 
http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-7.pdf 

This category encompasses waters designated Outstanding National or State Resource 

Waters in need of protection from degradation; and cool or cold-water fisheries, or other high 

quality waters for which strong antidegradation requirements apply.  New EPA guidelines 

continue to place a strong emphasis on restoring impaired waters with watershed project funds 

required to go to these efforts.  Following consultation with EPA, a limited amount of watershed 

project funds may also be used for projects to protect high quality and unimpaired waters when 

protection is cited as a priority in the state’s updated NPS management program. The proportion 

of watershed project funds allocated to protecting high quality waters could vary depending on 

the relative priority of restoration and protection activities in the state's NPS management 

program and the array of projects ready for §319 funding and implementation. 
 

4.  Waters with leveraging opportunities and ongoing conservation efforts 

The Department will continue to leverage various financial resources for watersheds targeted 

by other local, state and federal programs.  Some of these waters are likely to be considered 

for preferential §319 funding due to an increased chance of success through leveraging and 

cooperative implementation efforts.  Example of these leveraging opportunities includes 

OMW holistic Department efforts, NWQI, and the MRBI.  Missouri competed for funding in 

2010 and was selected to receive more than $22 million over five years for the MRBI 

initiative.  Initially projects within six eligible 8-digit HUC watersheds were approved for 

funding.  Improved partner coordination and combined funding from various agencies will 

enhance water quality and provide technical assistance in selected watersheds that are not on 

the 303(d) list, but targeted for restoration or protection assistance. 

http://www.dnr.mo.gov/env/wpp/tmdl/index.html
http://www4.law.cornell.edu/uscode/33/ch26.html
http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm
http://www4.law.cornell.edu/uscode/33/1313.html
http://www.sos.mo.gov/adrules/csr/current/10csr/10csr.asp
http://www.sos.mo.gov/adrules/csr/current/10csr/10csr.asp
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Chapter 7: Identifying Conditions, NPS Threats and Impairments  
 

Missouri has an area of 69,704 square miles and a population of nearly six million people, 

according to the 2010 census.  About half of the population is concentrated on opposite sides 

of the state in the Kansas City and St. Louis metro areas, leaving most of the state and its 

waters rural in nature.  Missouri is a large and diverse state which presents many challenges 

for the NPS management program such as land uses, politics, large agriculture and mining 

industries, large rural areas, and a few large and complex metropolitan areas.  Table 3, below 

summarizes Missouri’s water resources. 

 

Table 3. Missouri's Water Resources
8
                                               

Missouri Population (2010 census)  5,988,297 

Surface Area (square miles)  68,742 

Number of Four-Digit HUCs*  12 

Number of Eight-Digit HUCs*  66 

Number of Twelve-Digit HUCs*  1,965 ** 

Classified Stream Miles  24,431 

Unclassified Stream Miles 234,325 **** 

Number of Classified Lakes  459 

Total Classified Lake Surface Area (acres)  302,867 

Freshwater Wetlands Area (acres)  113,012 *** 
*HUC (Hydrological Unit of Classification): A hierarchical system of watershed delineation, developed by USGS. 

The system describes scales ranging from major continental basins (two digits) to small local drainages (14 digits). 

** The NRCS is now working on the 11th version of the 12-digit HUC delineation for the United States. This 
version is not yet completed and the final number of 12-digit HUCs could be slightly different. 

*** From the Land Cover project of the Missouri Resources Assessment Partnership. 

**** From the National Hydrography Dataset, published by the U.S. Geological Survey, 2008. 
____________________________________________________________________________________________ 

 

Water quality is judged by its conformance with Missouri’s Water Quality Standards.
9
 These 

standards were first implemented for all Missouri streams and several lakes in 1970 and are 

revised once every three years, at minimum.  Missouri’s Water Quality Standards now list 

more than 24,000 miles of classified streams and 459 classified lakes.  These figures 

represent 302,867 surface acres of water, along with the uses for which these waters are 

protected.  The standards also list the maximum allowable concentrations of bacteria and 

chemicals in these waters.  Table 4 below lists various uses of Missouri waters and the 

percentage protected for each use. 

 

Table 4. Missouri Waters Protected For Various Uses
10

 

Designated Use 

Stream 

Miles 

% of 

Total 

Lake 

Acres 

% of 

Total  

Protection of Aquatic Life and Fish Consumption  24,431 100 302,867 100 

Subset:  Warm Water Fishery 20,875.7 85 291,635 96 

            Cool-Water Fishery*  3,257.1 13 0 0 

            Cold-Water Fishery**  98.2 1 11,232 4 

                                                 
8
 Missouri 305b Report, 2012; http://dnr.mo.gov/env/wpp/waterquality/305b/ 

9
 ibid 

10
 ibid 
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Livestock and Wildlife Watering  24,431.0 100 302,867 100 

Whole Body Contact Recreation  23,998.7 98 302,867 100 

Secondary Contact Recreation  8,872.9 36 256,601 85 

Drinking Water Supply  3,410.5 14 133,692 44 

Industrial 1,589.7 7 6,959 2 

Antidegradation:      

            Outstanding National Resource Waters  171.2    

            Outstanding State Resource Waters  203.5***     

Total Classified Waters in Missouri  24,431.0  302,867  

     

*smallmouth bass, rock bass      

**trout      

***Outstanding State Resource Waters also include 

270 acres of marsh wetlands in three locations.  

     

    

Chapter 7.1: Significant NPS Threats to Water Quality 

 

A challenge to addressing NPS pollution in Missouri is the wide variety of pollution sources 

that cannot be attributed to point source discharges.  Table 5 shows the most common point 

and NPS sources of impairment to Missouri streams followed by brief discussion of 

significant sources of concern.  

 

Table 5. Major Water Pollution Sources in Missouri’s Classified Waters
11

 

 

Source 
Stream Miles 

Impaired 

Percent of 

Total Miles 

Lake Acres 

Impaired 

Percent of 

Total Acres 

Unknown 2006.4 8% 1,740 1% 

Atmospheric Deposition 703.6 3% 24,560 8% 

Mining 

Tailings 

Other Mining Activities 

541.5 

25.8 

 

2% 

2% 

* 

-- 

-- 

-- 

-- 

-- 

-- 

Agriculture 

Grazing Activities 

Crop Production 

1088.1 

55.8 

-- 

4% 

* 

 

640 

-- 

9 

* 

-- 

* 

Hydromodification 

Channelization 

Flow Regulation/Modification 

Upstream Impoundment 

105.9 

66.4 

29.0 

10.5 

* 

* 

* 

* 

246 

-- 

-- 

246 

* 

-- 

-- 

* 

Urban Runoff and 

Construction 

1031.8 4% 49,055 16% 

Municipal and other Domestic Point 

Sources 

324.1 1% 48,434 16% 

Rural Nonpoint Sources 14.8 * 206 -- 

                                                 
11

 ibid 
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Natural Sources 2.3 * --  -- 

Industrial Point Sources 41.8 * --  -- 

Recreational Activities 7.5    

* Less than 1 percent 

 

Agriculture 

Agriculture is one of the largest industries in Missouri and the potential for NPS pollution 

from agricultural operations dominates much of the Missouri landscape. Within this 

category, specific areas of concern for primary pollutants are nutrients and bacteria from 

animal waste, nutrients from commercial fertilizer, pesticides, pharmaceutical waste, and 

sediment.  Soil erosion is a leading conveyor and source of NPS pollutants in Missouri 

streams.  Soil particles carry phosphorus, pesticides, and bacteria that contribute to 

downstream impairments.  Agricultural pollutants often travel long distances once they are 

waterborne and contribute to problems such as hypoxia in the Gulf of Mexico.
12

    

 

Urban 

Throughout the state, continuing urban and suburban development impacts streams and water 

quality in several ways.  Shortening and diverting channels leads to the direct loss of streams 

and riparian areas. Increased impervious surface area leads to unnatural hydrograph patterns, 

with lower base flow and higher storm flow.  The altered channel and higher peak flows can 

increase erosion, while the runoff from the impervious surface carries increased levels of 

sediment and various chemicals from the urban environment.  Elevated nutrient levels or 

bacterial contamination are also likely if individual or community domestic sewage systems 

are not well maintained.  These concerns often result in loss of aquatic habitat and reduced 

species diversity and richness.   

 

Channelization 

The 2012 Missouri Water Quality Report 

http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf states that channelization may 

have caused aquatic habitat degradation in roughly 32 percent of Missouri's streams, mainly 

in the northern and western plains and the southeastern lowlands.  Large channelization 

projects are no longer occurring but past and current projects still contribute to poor aquatic 

habitat, flooding, high water velocities and stream bank erosion as streams recreate their 

natural sinuosity.   

 

Reservoir Nutrient Loads 

Eutrophication of large, recreationally important reservoirs continues to be a concern.  

Centralized collection and treatment systems for wastewater are not widely adopted rural 

developments and on-site waste system runoff and nutrients from yards can be an issue.  A 

significant amount of nutrient loading, which leads to eutrophication, originates on 

agricultural lands.  According to the USGS in 2008, agricultural sources contribute about 80 
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 Mississippi River/Gulf of Mexico Watershed Nutrient Task Force. 2008.  Gulf Hypoxia Action Plan 2008 for 

Reducing, Mitigating, and Controlling Hypoxia in the Northern Gulf of Mexico and Improving Water Quality 

in the Mississippi River Basin. Washington, D.C, 

http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf
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percent of the phosphorus and 71 percent of the nitrogen in the Mississippi River Basin.  

Among the agricultural sources of nitrogen, soybean and corn cultivation are the largest 

contributors at about 52 percent.
13

 

 

Atmospheric Deposition 

Mercury levels in Missouri’s fish appear to be generally stable in recent years. Missouri is 

scheduled to complete a statewide TMDL for mercury in 2015.  This comprehensive 

document is intended to address all waters considered impaired by mercury, currently and in 

the future.   

 

Abandoned Mine Drainage 

Current mineral and gravel extraction operations are managed under state permits. 

Abandoned coal, rock, clay and metallic mineral mines and their tailings continue to impact 

waters decades after mining has ceased.  Missouri’s LRP, the EPA Superfund Program, and 

the Water Protection Program are addressing some of these concerns with other federal and 

state funding such as Comprehensive Environmental Response, Compensation and Liability 

Act (Superfund or CERCLA), the Mine Land Reclamation Fund, and the Surface Mining 

Control and Reclamation Act (SMCRA) Abandoned Mine Land grant.  These programs have 

been strong partners in closing wells, drill holes, mine shafts, and reclaiming toxic spoil piles 

in impaired waters or threatened groundwater sources. 

 

Habitat Loss 

Data on fish and invertebrate communities throughout the state indicate that many are 

suffering from degraded quality of aquatic habitat.  Physical alterations of the channel, 

alterations in stream flow patterns, degraded conditions in the riparian zone, and upland land 

use changes are all believed to be significant contributors to this problem.  Table 6 

summarizes the major contaminants that result from the activities described above and listed 

in Table 4.
14

  NPS pollutants are categorized by EPA to assist with targeting efforts.  These 

categories of NPS pollutants can be found in Appendix 3. 

 

Table 6. Major Contaminants in Missouri Classified Waters 

Contaminant 
Stream Miles 

Impaired 

Percent of 

Total Miles 

Lake Acres 

Impaired 

Percent of 

Total Acres 

Bacteria 2,945.0  12%  --  *  

Low D.O.  1,031.2  5%  308  *  

Metals      24,560  8%  

Mercury 

Lead  

695.8 

249.4  

3% 

1%   

24,560  

-- 

8% 

 -- 

Zinc  126.7  1%  -- -- 

Cadmium  142.9  1%  -- -- 

Nickel  10.7  *  -- -- 

                                                 
13

 Environmental Working Group. The Dead Zone Will Worsen Unless Agriculture Cleans Up: Facing the Facts 

about the Mississippi River – Gulf of Mexico Dead Zone 

http://www.ewg.org/files/EWG-Dead-Zone-Factsheet.pdf 
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2012 Missouri 305(b) Report.  http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf 
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Copper  

Arsenic 

5.7 

0.9  

* 

*  

-- 

-- 

-- 

-- 

Unknown  445.3  2%  -- -- 

Chloride  65.8  *  -- -- 

Habitat Alterations ** 90.3  * -- -- 

Sediment Deposition  36.1  *  -- -- 

Thermal Modification  33.9  *  -- -- 

pH  43.0  *  -- -- 

D.O. Supersaturation  73.0  *  246 * 

     

Sulfate  20.0  *  -- -- 

Ammonia  17.7  *  -- -- 

Chlorine  0.1  *  -- -- 

Nutrients  

     Nitrogen  

     Chlorophyll 

     Phosphorus  

4.9 

-- 

-- 

-- 

* 

-- 

-- 

-- 

100.066  

49,307 

49,757 

854 

33% 

16% 

16% 

*% 

Pesticides  11.3 -- 9 *  

*Less than 1 percent 

**This does not included category 3b waters which are suspected of being impaired. (Other potentially impaired 

waters in 305b report) This number would go up substantially if more data was available for north Missouri 

streams 

-- None 

_____________________________________________________________________________________ 

 

In 2009, the Department partnered through a §319 subgrant with EPA and the Missouri 

Resource Assessment Partnership (MoRAP).  MoRAP developed scientifically rigorous, 

standardized, and regionally accepted synoptic indices that can be practically applied within 

a GIS and account for; a. local, watershed, and upstream riparian disturbances that negatively 

affect ecological integrity of surface waters, and b. differences in the magnitude and type of 

disturbance among possible human.
15

  Section 7.1 discusses threats to water quality and it is 

appropriate do mention this study, which may help guide NPS remedial and protection 

activities.  Objectives of the study were to:  

 Increase coordination among state, federal and local stakeholders in EPA R7 with 

regards to broad-scale assessments of the ecological integrity of freshwater resources. 

 Increase knowledge about the availability and limitations of existing geospatial data 

pertaining to human threats and GIS-based methods of environmental assessment. 

                                                 
15

 EPA, DNR (319), MoRap, 2009. http://morap.missouri.edu/Projects.aspx?ProjectId=44 
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 Develop a centralized repository of the most accurate and recent geospatial data 

pertaining to human threats within EPA R7 in order to increase efficiency and 

standardization of efforts to document, prevent, reduce and eliminate water pollution. 

 Quantify the number, density, areal extent, and percentages for a variety of human 

land uses for every stream reach contained in the 1:100,000 NHD within Iowa, 

Kansas, and Nebraska. 

Figure 3. Overall Human Threat Index 

 

Chapter 7.2: NPS Impaired Waters   

 

NPS activities align with the 303(d) List of impaired waters and TMDL schedule as 

recommended in NPS Program guidance documents.  However, program efforts should allow 

for coordination of other partner priorities and activities in an effort to leverage funding and 

utilize strong partnerships.  For example, USDA Natural Resource Conservation Service’s 

MRBI, NWQI or some U.S. Fish and Wildlife Service grants are closely associated with NPS 

water quality issues and warrant consideration for NPS resources if action can be justified.    
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Section 303(d) of the federal CWA requires that each state identify waters that are not 

meeting water quality standards. http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm 

Water quality standards protect such designated beneficial uses of water as whole body 

contact (such as swimming), maintaining fish and other aquatic life, and providing drinking 

water for people, livestock and wildlife.  Missouri’s NPS Management Program contributes 

funding and technical expertise to development of an approved 303(d) List of impaired 

waters.   

 

The Missouri 305(b) Water Quality Report is published every two years and can be found at  

http://www.dnr.mo.gov/env/wpp/waterquality/305b/index.html.  This report summarizes 

water quality issues and estimates the degree of progress Missouri has made toward meeting 

federal CWA goals.  The water quality assessments made in this report direct future water 

quality management efforts to those waters most in need of restoration or protection.  Table 7 

shows Missouri’s progress toward assessing all water bodies. 

 

Table 7. Designated Beneficial Use Support Status of Missouri Classified Waters
16

 
 

STATUS 
 

STREAM MILES 
 
% 

 
LAKE ACRES 

 
% 

Assessed 
Full Support of Uses 4328.9 17.7 126,461 41.8 

Non-Support 5441.3 22.3 69,739 23.0 

Unassessed 
Non-Support Not Suspected 11,356.7 46.5 106,276 35.1 

Non-Support Suspected 3304.1 13.5 391 0.1 

 

In Table 7, the expanse of unassessed waters is a challenge for the Department, including the 

319 NPS Management Program.  The large number of unassessed waters is due to a lack of 

adequate water quality monitoring data.  Obtaining acceptable quality monitoring data is 

expensive and resource intensive.  Missouri’s Department of Natural Resources lacks 

adequate state and federal funding that is necessary to assess all waters of the state within a 

reasonable time frame.  This gap in water quality data impacts all aspects of watershed based 

approaches to improving Missouri waters.  Additional funding for assessment would enable 

more and better watershed planning, targeted outreach, BMP placement, and the ability to 

measure progress.  Additional data would enable necessary adjustments to watershed plans 

and practices that would maximize resources and increase cost-benefit ratios. 

Chapter 7.3: Emerging Topics 

 

As additional water quality information and data becomes available, new concerns arise and 

innovative solutions are considered.  Below are three emerging concerns in Missouri and one 

evolving method for nutrient trading to abate impairments that will be evaluated during this 

NPSMP cycle.   

 

                                                 
16

 Missouri Water Quality Report (Section 305(b) Report) 2012, page 5 

http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf  

http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm
http://www.dnr.mo.gov/env/wpp/waterquality/305b/index.html
http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf
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Toxic Algae Blooms:  Several incidents of pet or livestock deaths and human illness in 

Europe, Canada and the United States have been linked to blue green algae blooms.  These 

blooms usually occur in mid to late summer.  A common freshwater, bloom forming blue-

green, can form variations of two types of toxins; microcystins and anatoxins.  

Aphanizomenon flosaquae, has been found to produce three types of toxin, Anatoxin-a, 

neosaxitoxin, and lipopolysaccharide endotoxins. 
17

  Several species of blue green algae are 

known to produce one or more of these three general types of compounds, but not all blue-

green algae blooms produce toxins.  When toxic blooms do occur the risk is greatest where 

the concentration of algae is greatest.  Visible algae scums, particularly when they 

accumulate along a windward shoreline, are the areas of greatest risk.  Death of pets or 

livestock occur either from drinking the water, or in the case of pets, from wading or 

swimming and accumulating a heavy coat of algae on their fur and then cleaning themselves.  

Humans can be affected by accidental ingestion of water, absorption through the nasal 

passage or direct contact of the skin. 

 

Biomass:  Biomass is a renewable energy source because the energy it holds comes from the 

sun.  Production of biomass fuel sources such as switchgrass, bluestem, Illinois 

bundleflower, and fast growing trees like poplar are increasing.  Nonpoint source concerns 

arise as less suitable land is brought into production to accommodate the growing demand for 

energy from biomass.  Removing vegetation and litter during biomass harvesting for 

bioenergy can increase the risk of higher peak flows as loss of cover allows more water to 

fall directly on the soil surface and infiltrate to groundwater, resulting in a higher water table 

that could lead to soil saturation and a loss of productivity (Eigenbrod and Kaluza 1999).   

Pharmaceuticals:  Endocrine disruptors and antibiotics are pollutants that may be contained 

in personal medications and home products, as well as in livestock waste, pesticides, 

herbicides, fertilizers, and industrial chemicals.  Varieties of chemicals disrupt the endocrine 

systems of animals, and there is strong evidence to suggest that this chemical exposure is 

associated with adverse developmental and reproductive effects on fish and wildlife. Human 

use and improper disposal are only one source of excessive antibiotics and pharmaceuticals 

appearing in our waters, fish hatcheries and livestock farms contribute significantly to the 

load in many streams as well. (Missouri 2009 NPS Annual Report). 

Nutrient Trading:  Nutrient trading is anticipated to be proposed as a method of pollution 

control within the next five years in Missouri.  Several groups, including the Department, are 

interested in this means of reducing pollutants.  The basic premise of nutrient trading is that 

regulated facilities with higher pollution control costs such as municipal and industrial 

dischargers would purchase pollution reductions from another source, often unregulated NPS 

of pollution such as agricultural producers, theoretically achieving the same water quality 

improvement at lower overall cost.  Several markets have established third party boards that 

include regulators, community interests and industry representatives to review and approve 
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 Blue Green Algae Poisoning in Cattle.  Wilson K. Rumbeiha; Diagnostic Center for Population and Animal 

Health, Michigan Dairy Review.  https://www.msu.edu/user/mdr/vol15no2/algae.html 
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projects or act as a clearing house or exchange by banking and distributing credits.  More 

information on nutrient trading information can be found at 

http://water.epa.gov/type/watersheds/trading.cfm. 

Chapter 8: Prioritization Topics for Impaired and Unimpaired 

Waters and Watersheds 
 

Missouri uses an evaluation process that distinguishes watersheds based on the type and 

degree of NPS impairment, and prioritizes them for treatment.  The multifaceted ranking 

process is a reckoning of relative NPS pollution problem(s) in the watershed, taking into 

account not only the degree of the NPS problem but also economic, political, institutional 

and public participation considerations.  Various watershed characteristics are weighted and 

scored to identify projects showing greater likelihood to succeed. 

 

The use of the 8-digit HUC level can create challenges to watershed based planning and 

implementation.  It can be difficult and logistically impractical to develop locally led, well-

designed watershed projects addressing a large HUC unit area.  Neither are TMDLs 

developed at the HUC8 level.  Because of the large number of HUC 8 watersheds within 

Missouri (66), HUC 8s are sometimes used to prioritize watersheds but, due to the need for 

more detailed watershed information , planning and implementation generally takes place at 

a smaller scale (commonly HUC 12). 

 

Water quality issues are complex and, often, so are solutions.  In 2012, the Department 

launched the Our Missouri Waters (OMW) initiative http://dnr.mo.gov/omwi.htm.  The 

OMW initiative created a coordinated, holistic approach to protect water resources and 

preserve our Missouri waters.  The Department will form partnerships with citizens, 

landowners, communities, industries, and local leaders to be successful in this effort.  

By coordinating the efforts of all the agencies and individuals who have an interest in the 

watershed, staff and financial resources will be focused on common priorities to resolve 

water quality problems.   

 

Effective prioritization for NPS restoration and protection considers multiple criteria 

including: sources/potential sources of impairment, pollutant categories, planning, and ability 

to mobilize resources.  Other individual watershed priority aspects include; available 

monitoring data, physical watershed assessments, presence of a TMDL, modeling 

information, funding, potential for leveraging, and partnering opportunities.   

 

Typically, the priority characteristics can be weighted and evaluated to obtain a single 

priority list for watersheds.  However, alone, such a weighting process may erroneously 

prioritize watersheds that cannot be effectively or logically approached to improve water 

quality.  For example, impairments might be identified but there may not be a watershed 

assessment that identifies critical areas to treat, or there may not be stakeholder support for 

installing the necessary BMPs, or stakeholders and funding may be available but a plan for 

effective actions has not been developed.  To actively address any shortcomings in general 

prioritization the NPS Program confirms the Department’s OMW priorities and considers  

http://water.epa.gov/type/watersheds/trading.cfm
http://dnr.mo.gov/omwi.htm
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emerging watershed needs identified by the Department throughout the year to help direct 

focus and funds for maximum effectiveness.  

 

Upon introduction to Missouri’s Program reform plans and new approach to the NPSMP, 

EPA R7 in 2012 granted limited fund use flexibility for a short period allowing the reformed 

state program flexibility to establish the foundation for its new aquatic life based approach.  

Flexibility, with EPA approval may include use of project funds for creating stronger WBPs 

and necessary assessments.  Additionally, flexibility may be allowed to use project funds for 

high impact project in areas that do not yet have a WBP or for projects that are in areas of 

high public or political visibility.  To build the foundation, outreach and education may be 

necessary to garner support for upcoming implementation, therefore EPA may, upon 

approval, allow use of project funds for important outreach or demonstration projects. 

 

As better watershed based implementation plans are developed and implemented, and OMW 

efforts gain momentum, the EPA flexibility allowance would be discontinued or perhaps 

modified if good success is demonstrated in the new approach.  This could occur during the 

term of this five year plan.   

 Chapter 8.1: Watershed Approach 

 

Historically, the CWA resolved water quality problems, primarily, through a system of laws, 

regulations, and judicial enforcement.  This system defined and addressed criminal activity 

and successfully controlled major pollution sources.  However, pollution still affects the 

water quality of many streams and lakes.  In contrast to permitted sources, NPS pollutants 

can be difficult to measure and are not currently regulated in Missouri or by the federal 

government. 

 

A watershed is a functioning unit with interacting biological, physical, chemical and human 

components.  When specific waters suffer from problems, often the cause of the problem can 

be linked to sources within the watershed.  In order for water quality prevention and remedial 

projects to be successful they must take into account multiple factors within the watershed; 

including causes, support, land use, management practices and potential for success.   

 

It is clear that potential causes of impairment of a water body are widely varied.  In addition 

to many already introduced in this document we must also consider extent of exotic species; 

bioaccumulation/biomagnification of toxins and mutagens; and deposition or recycling of 

pollutants between air, land and water.  
 

Federal laws addressing these problems have not resulted in an integrated environmental 

management approach.  “Consequently, significant gaps exist in our efforts to protect 

watersheds from the cumulative impacts of a multitude of activities.  Existing air, waste and 

pesticide management, water pollution prevention and control programs and other related  
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natural resource programs are, however, excellent foundations on which to build a watershed 

based approach.”
18

 

 

In 2003, the EPA characterized a watershed approach to resolve NPS challenges.  “The 

watershed approach is commonly characterized by four principles: a) diverse, well integrated 

partnerships; b) a specific geographic focus; c) action driven by environmental objectives and 

by strong science and data; d) coordinated priority setting and integrated solutions.”
19

  

Missouri incorporates this national watershed philosophy and adapts it to part of the state’s 

holistic watershed based approach. 

 

A. Diverse, well integrated partnerships:   

Strong partnerships among industries, local citizens, local, state and federal agencies and 

other groups are essential to successful watershed protection.  Involvement of 

government agencies, educational institutions, non-profit groups and other organizations 

helps to ensure there is technical expertise to assess watersheds, write planning 

documents, and implement effective management practices.  In addition, these groups can 

be a source for leveraged funding, data, and other coordinated initiatives.    

 

By jointly considering the watershed assessment efforts for drinking water protection, 

pollution control, fish and wildlife habitat protection and other aquatic resource 

protection programs, managers from many levels of government can better understand 

the cumulative impacts of anthropogenic activities and determine the most critical 

problems within each watershed. 
20

   

 

Missouri’s collaborative, watershed based approach will result in cost savings by 

leveraging and compounding financial resources and the willingness of the stakeholders 

to take action. Improved communication and coordination can reduce duplication of 

efforts and conflicting actions.  Common watershed interests strengthen teamwork among 

public and private sectors at the federal, state, tribal and local levels to achieve greater 

environmental improvements with the resources available.  Through active and 

widespread involvement, the watershed approach can build a sense of community, reduce 

conflicts, increase commitment to the actions necessary to meet societal goals and, 

ultimately, improve the likelihood of sustaining long-term environmental 

improvements.
21

 

 

B. Specific geographic focus:  

Geographic focus of watershed activities helps to concentrate efforts on specific waters 

and impairments.  Watershed assessment, planning, implementation and measuring 

                                                 
18

 Need for Watershed Approaches. EPA.  http://www.epa.gov/owow/watershed/framework/ch4.html 
19

 Federal Register, Volume 68, Number 205. October 23, 2003 Notices, page 60655. EPA. 

Washington D.C. 
 
20

 Benefits Derived From Taking a Watershed Approach. EPA. 

http://www.epa.gov/owow/watershed/framework/ch5.html 
21

 ibid 



 

 Page 55 
 

progress become simpler and more efficient using defined drainage areas associated with 

the impairments.  The Missouri program considers that areas of geographic focus should 

be of manageable size, which can vary depending upon complexities of the watershed; 

such as population, pollutant sources, and land cover.  Manageable size could be HUC 8, 

HUC 12, or even smaller catchment areas that can be carried through to completion of 

objectives in a timely and efficient manner.    

 

Watershed-based approaches focus problem solving on defined areas using the drainage 

characteristics as a way of setting boundaries and isolating problem areas.  These 

hydrologically defined areas are used to coordinate the management of impairment 

sources and solutions to correct water pollution.  The concept is advantageous because it 

integrates all activities within a watershed landscape that effect watershed health, by 

integrating biology, chemistry, economics, and social considerations into decision-

making processes.  Watershed based approaches consider water quality, flood control, 

navigation, hydropower, fisheries, biodiversity, habitat preservation, user needs, and 

recreation.  Collaborative watershed based planning helps establish local priorities in the 

context of national and state goals.  The OMW Initiative prioritizes watersheds at a HUC 

8 level,  As more detailed assessment proceeds, smaller areas may be identified as areas 

of major concern; HUC 12 for example.  These subwatersheds can be further broken 

down to identify critical areas where cost effective projects having high water quality 

improvement potential can be implemented.  Missouri watersheds represented at the 

eight-digit HUC level are displayed in Figure 1.   

 

C. Action driven by environmental objectives and by strong science and data science–

based problem solving:  

 Assessing the natural resources and the communities that depend upon them; 

 Setting goals and objectives; 

 Identifying priority problems; 

 Selecting a cost-effect method to solve the problems; 

 Implementing improvements and protection efforts; and 

 Evaluating how well the enhancements work. 

 

D. Coordinated priority setting and integrated solutions:   

Supporting OMW, Missouri will coordinate efforts with NPS partners to establish 

priorities and take collaborative actions based upon the consideration of all 

environmental issues in a watershed, including public health, the need to protect critical 

habitat and biological integrity.  Agencies typically plan and perform water quality based 

activities based upon their own specific priorities or needs.  Though these priorities and 

needs are seldom consistent among the partners, effective communication identifies 

common interests and opportunities for leveraging or collaborative efforts.  Watershed 

organizations can share communications, successes and challenges with each other 

through newsletters, statewide organizations, symposiums and web sites.
22
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Figure 4. Missouri Hydrologic Unit Delineations by 8-digit Hydrologic Unit Code. 
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Chapter 8.2 Valuation of NPS Impaired and Unimpaired Waters 

Consistent with the OMW initiative, the NPS program identifies NPS impaired waters, their 

associated watersheds, and important unimpaired waters that are threatened or otherwise at 

risk.  Further, the state establishes a process to progressively address these identified waters 

by conducting more detailed watershed assessments and developing watershed 

implementation plans and then by implementing the plans. 

Missouri has historically used a NPS ranking process that distinguishes watersheds based on 

type and degree of impairment, and prioritizes them for treatment.  The OMW priority 

method uses a similar ranking process with a reasoning of the relative water quality 

challenges in the watershed, taking into accounts not only the degree of the problem but also 

socioeconomic, political, institutional and public participation considerations.  Various 

watershed characteristics are weighted and scored to rank and prioritize projects with 

likelihood to succeed.   

 

Protecting existing high quality waters from degradation is just as important as restoring 

impaired waters.  At the time of this publication, Missouri has approximately 375 miles of 

Outstanding State and National Resource Waters.
23

  In addition, there are 6,083 miles of 

stream and 144,803 acres of lakes that, according to Table 2 in the 2012 305b report, support 

aquatic life use.  Approximately, 60% of streams and 35.2% of lakes have not been assessed.  

It is important for Missouri to prioritize outstanding resource waters and protect waters that 

currently support aquatic life use.  But it is also be necessary to consider unassessed waters 

for NPS Program efforts circumstances warrant such action.  Please see appendices 6 and 7 

for additional information.     

 

In 2012-13, EPA prioritized improved public health protection for persons served by small 

drinking water systems by strengthening the technical, managerial, and financial capacity of 

those systems.  The Department will prioritize drinking water sourcewater and wellhead 

protection to improve public drinking water.  Drinking water inputs and wells are generally 

identified in Figure 8.  Public Drinking Water Reports and Maps can be found at 

http://maproom.missouri.edu/swipmaps/pwssid.htm 

 

Prioritized watersheds discussed in the next section include impaired and unimpaired waters 

and are the result of deliberating and weighting of multiple factors, including §319 NPS  

Program guidance, sources of impairment, funding strategy, and the watershed’s five part 

watershed improvement approach introduced in Chapter 3.  

Chapter 8.3: Priority Considerations  

 

Various watershed priority considerations are used by the NPS Program and OMW.  The 

maps and discussion relate to NPS Program mandates and other state water quality values 

                                                 
23

 Missouri Water Quality Report (Section 305(b)), 2012, Page 15. 

http://dnr.mo.gov/env/wpp/http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf/305b/2012-305b.pdf . 

http://maproom.missouri.edu/swipmaps/pwssid.htm
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considered in prioritization of remedial and protection efforts. Other criteria used in the states 

watershed prioritization include other relevant information; e.g. socioeconomic indicators, 

permitted discharge issues, fund leveraging opportunities, and other qualities that might 

indicate a better chance for success in protecting, improving or restoring water quality.  Land 

use often dictates the source, type and magnitude of NPS water quality concerns and plays a 

role in the complexity of both WBP and implementation of the plan.   

 

Figure 5. Missouri Land Uses 
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Department of Natural Resources “Our Missouri Waters Initiative” (OMW) 

 

The OMW Initiative is a Department-wide movement toward watershed based environmental 

management.  The OMW approach is holistic with committed Department support for 

watershed based approaches to restoring impaired waters and protecting others from 

becoming impaired; which is consistent with requirements for the Section 319 NPS 

Management Program.  Water quality improvement decisions include consideration of entire 

watersheds, rather than by county or small noncritical areas with random, isolated remedial 

or protection solutions.  The initiative will bring the diverse environmental programs of the 

Department together to maximize resources and environmental results.  

 

Three pilot watersheds were selected in 2012 to demonstrate and evaluate the feasibility of 

water resource management on an OMW priority basis.  “The pilots will help the Department 

develop the necessary infrastructure, policies and procedures to implement this approach 

across all 66 of the state’s HUC-8 level watersheds."
24

  Figure 6 shows these Department 

pilot watersheds as part of the NPSMP priority watershed selection.  During the term of this 

five year plan, other OMW watersheds will be identified that will help prioritize NPS efforts 

using methods described in this plan. For example, inn 2014 additional OMW were selected 

as priorities and are presented in Figure 7.  

 

Figure 6. “Our Missouri Waters Initiative” Pilot Watersheds 
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Figure 7: Our Missouri Waters 2014 

 
 

 

NPS Impaired Waters, Aquatic Life Improvement, Watershed Based Plans, and NPS TMDLs 

 

In addition to and complimenting OMW, Missouri priorities include NPS impaired waters 

with emphasis on implementing NPS TMDLs, watershed based plans, and other NPS related 

plans as accepted by the Department and EPA.  Current and adequate planning documents 

receive higher priority for implementation, while outdated planning documents are 

prioritized for reevaluation and updates, though implementation of some preferred BMPs is 

still allowed in outdated planning areas.  Figure 8 displays impaired waters, those with 

TMDLs, and general areas of watershed based planning.  Similar to this priority category, 

note that other potential priorities during this five year planning period may  include waters 

shown in Appendices 8 and 9 that are potentially or believed to be impaired but are lacking 

data. 
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Figure 8. TMDL Waters, Other Impaired Waters, and Watershed Based Plans 

 
Soil and Water Conservation Program (SWCP) – Water Protection Program (WPP) 

Collaborative Watersheds 

 

Through this important collaboration the NPS Program will support a targeting effort in 

partnership with the SWCP that was established with EPA agreement in 2009.  In an effort to 

leverage state sales tax funds with federal §319 funds, the Department’s SWCP joined the 

WPP to target the North Fork of the Spring River mainly in Barton County, and Black Creek 
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mainly in Shelby County.  Since 2010, SWCP funding for water quality practices was 

increased for Barton County and Shelby County Soil and Water Conservation Districts for 

specific water quality based practices.  The WPP will provide support for watershed based 

planning, outreach and additional BMPs for this effort.  This collaborative effort is a pilot 

approach to improve Department partnership in watersheds impacted by NPS pollution 

through a grant flexibility agreement between the Department and EPA.  The two 

Department programs will continue to help build capacity, pursue watershed projects, and 

measure progress within the selected watersheds.  Black Creek (North Fork Salt River) and 

North Fork Spring River (Spring River) watersheds are shown in Figure 9 at a HUC 8 scale 

and also at the targeted HUC 12 level.  As environmental results of these collaborative efforts 

become available, reporting will be provided through EPA’s Grant Reporting and Tracking 

System (GRTS) and the annual program progress report. 

 

Figure 1. Water Protection Program - Soil and Water Conservation Program Targets 

 
Natural Resource Conservation Service (NRCS) – Department of Natural Resources: 

Mississippi River Basin Initiative (MRBI) and National Water Quality Initiative (NWQI) 

 

Hypoxia in the Gulf of Mexico has sparked the formation of important, collaborative 

watershed based initiatives including the Mississippi River Basin Watershed Nutrient Task 

Force, and the MRBI.  In 2010 Missouri began utilizing the newly available funds to 
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implement nutrient reduction conservation practices in the MRBI watersheds.  The selected 

watersheds are rural and agricultural (as seen in figure 9).   

 

In 2012, NRCS and EPA began the collaborative NWQI.  Through EPA, NRCS identified 

priority watersheds by engaging local partnerships and state water quality agencies.  The 

Department’s NWI, NPS Program, and state cost share program provided significant input on 

selecting collaborative priority waters.  The HUC 12 watersheds selected are Opossum Creek 

in the Spring River basin, Upper Troublesome Creek in the South Fabius River Basin, and 

Lower Little Medicine Creek in the Lower Grand River basin.  

 

Missouri’s five year NPSMP includes participating in the MRBI and NWQI collaborative 

efforts to leverage funding sources, share technical expertise, assist with monitoring needs, 

and partner in other necessary restorative and protection actions.  This partnership is a good 

example of how agencies can assist each other and leverage funding for priorities they have 

in common.  A map showing these two NRCS initiatives is provided in Figure 10.  As 

environmental impacts become apparent and data is collected through these collaborative 

efforts, load reduction and other progress reporting will be provided through GRTS and the 

annual program progress report.  Partnering with these efforts is another priority 

consideration for the Department. 

 

Figure 10.  NPS, SWCP, OMW, MRBI and NWQI Collaborative Watershed Priorities 
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Nonpoint Source Abandoned Mine Land Related Impairments 

 

Watersheds shown in Figure 11 are impaired or partially impaired by abandoned coal and 

lead mines of various sizes.  Abandoned Mine Lands (AML) are significant contributors 

degraded water quality in many areas of the state.  Abandoned mine sites located in priority 

watersheds are identified for collaborative remediation efforts that may arise, including those 

associated with other federal acts such as SMCRA and CERCLA.  The Department’s LRP 

and HWP prioritize some remedial efforts in the more heavily impacted watersheds through 

their funding sources.  However, watershed based efforts are coordinated through OMW to 

help ensure maximum collaboration and effectiveness.  

 

Figure 11. Watersheds Impacted by Abandoned Mines  

 



 

 Page 65 
 

Outstanding Resource Waters  

 

Outstanding Resource Waters are considered among state priorities for this five year plan.  

Missouri state and federal outstanding resource waters are more specifically identified in 20 

CSR 7.031, http://sos.mo.gov/adrules/csr/current/10csr/10c20-7a.pdf.   

 

Outstanding National Resource Waters include portions of 

 Current River,  

 Jacks Fork River, and  

 Eleven Point River.   

 

Outstanding State Resource Waters listed in Table 8 are considered state priorities for water 

quality protection.  

 

Table 8. Outstanding State and National Resource Waters 
Baker  Bass Creek  Big Buffalo Creek  

Big Creek  Big Sugar Creek  Big Lake Marsh  

Blue Springs Creek  Bonne Femme Creek  Brush Creek  

Bryant Creek  Bull Creek  Cathedral Cave Branch  

Chariton River  Chloe Lowry Marsh  Coakley Hollow  

Coonville Creek  Courtois Creek  Crabapple Creek  

Devils Ice Box Cave Branch  East Fork Black River  First Nicholson Creek  

Gan’s Creek  Huzzah Creek  Indian Creek  

Ketchum Hollow Little Piney Creek  Little Black River  

Log Creek  Whetstone Creek Meramec River  

Mill Creek  N. Fork White River  Noblett Creek 

Onondaga Cave Branch  Pickle Creek  S. Prong L. Black River  

Shoal Creek  Spring Creek  Spring Creek  

Taum Sauk Creek  Turkey Creek  Van Meter Marsh  
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Figure 12. Outstanding State and National Resource Waters 
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Public Drinking Water Supplies 

 

The Our Missouri Waters Initiative and state NPS Program prioritize drinking sourcewater 

and wellhead protection to protect and improve the quality of public drinking water.  Figure 

10 below provides only a general sense of NPS water protection and remedial opportunities 

in relation to drinking water sources.  Drinking water protection opportunities exist in all 

Missouri watersheds and are considered priorities in EPA guidance for NPS protection 

efforts.   

Figure 13. Public Drinking Water 
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Karst Topography 

 

Karst landscapes have significant impact on groundwater and well water quality.  

Consequently karst areas are potential priorities for the NPSMP.  Karst lands are 

characterized by the presence of caves, springs, sinkholes and losing streams.  Because of the 

karst topography, Missouri is home to not only large rivers and beautiful streams, but we 

have plentiful underground water resources as well.  Fifty-nine percent of the state is 

underlain by thick, carbonate rock units that host a wide variety of karst features.  According 

to the Missouri Speleological Survey, there are now more than 6,000 known caves in 

Missouri.  A spring database maintained by the Missouri Department of Natural Resources 

currently lists more than 3,000 springs in the state.  Sinkholes have been inventoried in only a 

few counties: Greene County reports more than 2,500, and Perry County reports more than 

7,000.  Losing streams have not been fully inventoried statewide, but there are hundreds of 

miles of losing streams recorded, and probably twice that much that are unrecorded.
25

  

Protection of karst features from polluted NPS runoff is a common strategy for Missouri NPS 

Program projects to protect surface and groundwater.  The map below identifies many karst 

areas of concern to watershed managers. 

 

Figure 14. Karst Features relating to public drinking water 

 

 
                                                 
25

 Missouri Department of Natural Resources, 2013. http://www.dnr.mo.gov/env/wrc/springsandcaves.htm 

http://www.dnr.mo.gov/env/wrc/springsandcaves.htm


 

 Page 69 
 

 

Socio-Economic Consideration 

 

Environmental Justice 

“Environmental Justice is the fair treatment and meaningful involvement of all people 

regardless of race, color, national origin, or income with respect to the development, 

implementation, and enforcement of environmental laws, regulations, and policies.  EPA has 

this goal for all communities and persons across this nation.  It will be achieved when 

everyone enjoys the same degree of protection from environmental and health hazards and 

equal access to the decision-making process to have a healthy environment in which to live, 

learn, and work.”
26

  The Department will consider socioeconomic factors and EPA 

Environmental Justice priorities when selecting watersheds for NPS projects and subawards.  

Chapter 8.4: Nonpoint Source Management Priorities 

 

Missouri favors progressive, watershed based approaches with the premises that outreach, 

monitoring and assessment should be performed prior to writing a WBP and a WBP (or 

approved alternative) should be in place prior to implementing management and conservation 

practices.  This approach allows for a continuing public information and evaluation process 

to determine if revisions to the plan or altered approaches are warranted.     

 

Considering a progressive approach to improvement, Missouri evaluates the status of each 

priority watershed candidate, using the following concepts with an understanding that 

outreach, education and public support are necessary for effective protection and remediation   

 

1. Watersheds may be prioritized for monitoring or assessment to lay a foundation for 

developing an effective WBP; 

2. Watersheds may be prioritized for planning that have adequate data and assessment 

but need guidance to identify effective practices, BMP placement, funding sources, 

partners, etc.; and   

3. Watersheds with adequate assessments, TMDLs, and/or watershed based plans will 

receive prioritized funding for implementation of management/conservation practices.   

 

To facilitate stakeholder support and local interest, educational and capacity building efforts 

can be prioritized to help build cooperative efforts and a foundation for the technical phases 

and implementation of a plan.  To succeed, Missouri must have flexibility with use of grant 

funds; particularly the §319 NPS Program grant.  Flexible and liberal use of program and 

project grant funds is necessary to acquire monitoring, watershed characterization or other 

type watershed related assessments, plans, public support, and to provide education sufficient 

to affect behavior changes.     

 

As §319 NPS grant funding decreases, the state program must rely greater upon partners and 

stakeholders to carry out much of the remediation and protection burden.  Missouri’s NPS 

                                                 
26 EPA, 2011; http://www.epa.gov/oecaerth/environmentaljustice/ 

http://www.epa.gov/oecaerth/environmentaljustice/
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program will utilize cost share programs, incentive programs and various levels of 

government participation to provide a significant share of construction and practice 

installation.  NPS grant funding will be targeted by the Department to niches that other 

Department programs and other agencies cannot fill; e.g., planning, monitoring, new 

technology, demonstrations, outreach, high impact practices, and atypical management 

practices or versions of practices.  Pursuant to this collaborative approach, Missouri will 

report the combined efforts of partner projects into the GRTS in addition to actual 319 

funded efforts to better demonstrate overall NPS program progress in Missouri.   

 

Section 319 Pass-Through Fund Use and Suggested 319 Grant-Funded Activities    

 Watershed Based Monitoring and Assessment (various, in priority areas) 

 Nine Element WBP (in priority areas) 

 Educational and Outreach Efforts (specific to program needs and locations) 

 Stream Restoration and improvement 

 Dam & Levee Removals 

 Wetland Restoration 

 Agricultural BMPs (only specific practices and not eligible for other cost share) 

 Urban BMPs (that are not required by permit or enforcement proceedings) 

 Mine Drainage Abatement 

 Riparian Habitat Restoration 

 Conservation Easements 

 Groundwater Protection 

 

Restoration and Protection Project Preferences  
A sample listing of implementation project types being supported by Section 319(h) grant 

funding follows. 
27

 

 

1. Stream Restoration and/or Dam Removal/Modification Projects  

Stream restoration or naturalization projects that re-establish natural ecology, 

morphology and flow are encouraged.  Eligible projects include natural stream 

channel reconstruction; ditch conversion; levee removal; stream bank stabilization in 

areas of known impairment; low-head dam removal and/or modification; in-stream 

habitat restoration; and/or other projects that restore natural stream ecology, 

morphology and flow.  

 

2. Wetland Restoration and/or Renaturalization  

The restoration of wetlands that are hydrologically connected to surface waters is 

important for the effective filtering of NPS pollutants.  Projects that restore 

previously existing wetland areas that are being degraded through existing land uses 

such as farming, mowing or other activities are encouraged.  

 

                                                 
27

 Ohio Nonpoint Source Management Plan 2005-2010. 

http://wwwapp.epa.ohio.gov/dsw/nps/NPSMP/index.html 
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3. Innovative Stormwater Demonstration Projects  

Some municipalities in Missouri are required to regulate and/or manage stormwater 

flow and do so under stormwater permits issued by the Department.  (§319 grants 

may not be used to implement activities required by stormwater permits or as 

mitigation for other permits such as those issued under §401 of the Clean Water Act).  

Examples of some potentially eligible activities include those listed below:  

 

 Retrofitting public commons or parking areas with permeable pavements.  

 Installing small scale green roofs on public buildings.  

 Installing bio-filtration islands and/or vegetated retention structures such as large 

public rain gardens or large infiltration vegetated areas.  

 Installing passive treatment in series or parallel that combine multiple BMPs such 

as pocket wetlands, and bio-filtration islands to treat storm water flow prior to 

discharging to a stream.  

 Constructing stormwater treatment wetlands.  

 Installing rainwater harvesting and reuse systems on public buildings or facilities.  

 Other practices designed to demonstrate innovative management of stormwater 

flows.  

 

4. Lake Management and Restoration 

Lake management and restoration in priority watersheds that show the effects of NPS 

pollution entering through tributaries are eligible.  However, funding is available only 

for lakes that are publicly owned or accessible to the public.  Examples of eligible 

projects and practices are listed below.    

 

 Lakeshore stabilization BMPs to reduce sediment loadings.  

 Alum treatment demonstration projects designed to inactivate nutrients.  

 In-stream alum dosing unit demonstration to reduce tributary nutrient loadings.  

 Lake water circulators and/or other devices to reduce blue-green algae blooms.  

 Upstream forebays or constructed wetlands designed to capture incoming 

pollutants and/or sediment.  

 Other techniques designed to specifically address identified lake-related 

recreational, human health, or aquatic health concerns.  

 

5. Agricultural Best Management Practices and Projects  

When implemented effectively, highly targeted projects using agricultural BMPs are 

effective at reducing or preventing NPS pollutants from entering surface waters.  The 

types of preferred projects include:  

 

 Nutrient management projects (must include more than planning);  

 Sediment control projects (particularly riparian or other filter areas);  

 Some forestry BMPs; 

 Some controlled drainage projects; 

 Livestock exclusion and manure management projects;  

 Conservation crop rotation projects with cover crops; 
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 Riparian re-vegetation and/or protection projects; and 

 Buffers and field borders. 

 

319 NPS grant funding limitations for the above agricultural BMP projects include:  

 Projects must be implemented at targeted locations and addressed in an accepted 

watershed plan, preferably with a completed TMDL.  

 §319(h) grant funds may not be used to replace and/or expand an existing EQIP (or 

other farm-bill funded) initiative within the same watershed for which a grant project 

is proposed.  Neither may §319(h) grant funds be used as cost-share for tillage 

and/or other agricultural equipment purchases. 

 Preferential use of funds will be provided for agricultural practices that are not 

available through EQIP or state cost share 

 

6. Mine Drainage 

Mine drainage abatement and abandoned mine land reclamation projects may be 

eligible when conducted consistent with or in concert with other state or federal 

project activities on abandoned mine land.    

 

7. Riparian Restoration Projects  

Riparian areas play important roles in preventing pollutants from entering surface 

waters. Tree planting, dike removal, riparian wetland restoration and other projects 

designed to restore previously impacted riparian zones and floodplains are 

encouraged. 

  

8. Riparian and Wetland Protection and Easement Projects  

Riparian and wetland protection projects, when hydrologically connected to surface 

waters, may be valuable protectors of existing surface water quality from potential 

NPS pollution threats.  The following types of projects may be supported: 

 

 Riparian protection projects must be focused in areas where NPS causes are 

known to be the primary reason for impairments or threats of impairments.  

 If in a priority watershed, riparian protection projects may focus on high quality 

streams where the threat of NPS impairments has been identified. 

 Protection projects such as conservation easement acquisition. 

 

9. Groundwater Protection Projects 

 Abandoned well closure 

 Sinkhole protection 

 Pre-law exploration drill hole closure 

 Eligible public well-head area protection 
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Table 9. Preferred 319 Projects Types 

Assess/Monitor Plan Implement Educate 
Biological, 

Chemical, 

Physical 

Nine -Element Eliminate 

Impairments 

Restore 

Impaired 

Waters 

Reduce 

NPS 

Pollutants 

Prevent 

NPS 

Pollutants 

Statewide, 

Regional, 

Local 

Baseline for 

Planning and 

Assessment 

New or 

Updated Plan 

Remove 

Dams 

Restore 

Streams 

and 

Wetlands 

Eligible 

Ag BMPs  

Ordinance 

Development 

Local 

Group 

Formation 

Demonstrate 

Progress 

TMDL 

Implementation 

Plan 

Restore 

Modified 

Streams 

Restore 

Riparian 

Habitat 

Eligible 

Urban 

BMPs  

Easements  Capacity 

Building 

Demonstrate 

Success 

Acceptable 

Alternate Plan 
  Acid Mine 

Drainage 

Abatement 

 Project 

Support 

and 

Behavior 

Changes 

 

Chapter 8.5: Water Quality Monitoring Priorities and Strategies   

 

The general priority for the Department’s monitoring program is to provide data sufficient to 

complete a water quality assessment of all waters of the state.  Other priorities include model 

calibration and a general evaluation component adequate for §319 grant funded projects.    

 

Based upon 2013 data, the figures below put into perspective the status of Missouri and 

partner efforts to monitor and assess for use attainment more than 303,000 surface acres of 

classified state waters, including over 24,000 miles of streams.    

  

Figure 152. Use Attainment Summary, Assessed and Unassessed Waters 
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Figure 163. Streams and Lakes - Unassessed vs. Use Attainment 
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Specific priorities of the monitoring program are to: 

 characterize background or reference water quality conditions; 

 better understand daily flow events and seasonal water quality variations and their 

underlying processes; 

 characterize aquatic biological communities and habitats and to distinguish 

between unimpaired biotic communities, biotic communities impaired by water 

chemistry, biotic communities impaired due to habitat quality; 

 assess time trends in water quality; 

 characterize the impact of local and regional point source and NPS discharges on 

water quality; 

 provide water quality information to support management activities; 

 check for compliance with water quality standards; 

 check for compliance with wastewater permit limits; 

 develop water quality based permit limits and TMDL studies; 

 develop the state 303(d) list and 305(b) report; 

 determine the effectiveness of watershed management activities; and 

 support development of strategies, returning impaired waters to compliance with 

water quality standards. 

 

Three general types of water quality monitoring will be used though others may occur.  

1. Fixed station monitoring - collects a selected group of analytes at predetermined sites 

on a regular schedule.  Fixed station programs typically collect data at established 

sites for periods of several years.  See Appendix 9 for a map of fixed monitoring 

stations. 

2. Intensive surveys - employs several monitoring sites in a small geographic area and 

samples with greater frequency, often multiple times per day.  The duration of most 

intensive surveys is short, often lasting only one to a few days. These surveys are 

often repeated multiple times over a one to three year period.  

3. Screening level monitoring - includes a number of low intensity, short duration 

monitoring activities.  These activities typically provide smaller amounts of data but 

have the advantage of monitoring more sites for a given amount of monitoring 

resources expended. 

 

For additional information, the 2010 amended Water Quality Monitoring Strategy for 

Missouri can be found in Appendix.  Please note that QAPP and other cost estimates are 

dynamic and subject to updates.  

 

Data Sources, Storage, and Consistency 
Agencies collect water quality data for different purposes using different methods; 

consequently, water quality data collected by these entities on a particular water body are not 

always comparable.  Different datasets are collected by various methods and equipment, and 

analyzed using different methods, detection limits, statistics, and parameters.  Raw data can 

be stored in various formats that may or may not be easily located or transferred.  

 

The Department maintains water quality data files that serve numerous purposes including 

development of water quality standards, issuance of discharge permits, time trend analysis 
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and CWA reporting requirements under sections 303(d), 305(b), 316 and 319.  The 

Department solicits data from known generators of scientifically defendable data.  In addition 

to the data itself, the department maintains metadata files that include quality assurance 

information for these data generators.  Written rules on data acceptability, statistical methods 

used to compare data to state standards, and assessment of water quality impairment appear 

in the state 303(d) Listing Methodology, located at 

http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm 

 

A Water Quality Assessment data management system went into production on September 15, 

2010, http://dnr.mo.gov/mocwis_public/wqa/waterbodySearch.do.  The new system compiles 

the environmental data and metadata for the Water Protection Program’s Water Pollution 

Control Branch, holds the state-wide water quality assessment information, generates the 

303(d) and 305(b) impaired waters list and allows the public to view or download water 

quality data, as well as data on contaminants in sediments and fish tissue from the 

Department’s website.  A companion project to automatically load information from the 

Department’s Water Quality Assessment (WQA) data management system into the EPA 

national water quality database, STORET http://www.epa.gov/storet/, was completed in 

March 2011. 

 

Monitoring Strategy for Limited Scope Nonpoint Source Subgrant Projects 

The overall strategy for the Department tries to cover a broad scope of monitoring needs 

using limited resources.  Costs for regulatory grade water quality monitoring can be 

prohibitive for chemical sampling so other metrics are necessary to assess watersheds, 

measure BMP effectiveness, and evaluate progress against WBP.  Specific biocriteria 

monitoring programs performed by the Department are also limited by available funds.  To 

supplement the Department’s multi-purpose monitoring efforts, subgrant funded watershed 

projects will utilize more volunteer monitoring programs and data that might indicate water 

quality changes relevant to specific subgrant projects.  Creel counts, biological integrity, 

aquatic habitat assessments, and aquatic invertebrate sampling may also be used as indicators 

of water quality improvements in project areas.  In lieu of more expensive monitoring 

regiments, existing and cost effective monitoring strategies are intended as alternatives that 

can reduce the costs associated with more traditional data intensive methods to demonstrate 

restoration progress.  Cost effective indicators of water quality improvement would allow 

more funding for planning and water quality management practices, which is especially 

applicable to §319 NPS grant pass-through projects.  Evaluating data for benthic 

invertebrates, fish diversity or species richness, habitat restoration, or improved stream 

dynamics can be cost effective alternatives to resource intensive monitoring and analyses 

typically used to assess specific pollutant loads and reductions.  Using these alternative 

monitoring approaches in watersheds allows for diverse and practical means to assess water 

quality and demonstrate improvements.  Agencies such as MDC and U.S. Fish and Wildlife 

Service currently conduct similar assessments and measures that can be related by the 

Department to water quality improvement or degradation in the area of grant funded 

watershed activities.    

 

Fixed monitoring stations would still be targeted to provide the necessary data related to 

water quality standards, 303(d) listing and delisting of waters.  This more rigorous 

http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm
http://dnr.mo.gov/mocwis_public/wqa/waterbodySearch.do
http://www.epa.gov/storet/
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monitoring will be used to measure long term watershed improvements resulting from 

sustained and targeted remedial watershed efforts of collaborative partnerships.  Models and 

other mathematical evaluations will help provide pollutant load reduction data for 

assessment, planning and implementation projects.  Maps of gaging stations and Stream 

Team VWQM locations are provided in Figures 11 and 12, respectively.     

 

Figure 4. USGS Stream Gage Locations   
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Figure 5. Stream Team Volunteer Water Quality Monitoring (VWQM) locations  
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Chapter 8.6: Nonpoint Source Management Plan Five-Year Priorities 

 

Chapter 8 has been a discussion of watershed based approaches and the consideration of 

qualities and characteristics that might constitute a state priority watershed.  Missouri 

considers, the qualities described earlier in this chapter, including the 

 level or type of impairment;  

 source of impairment;  

 amount and quality of assessment or water quality monitoring information;  

 location of the watershed; 

 amount of stakeholder commitment; and  

 presence of an acceptable WBP, TMDL, or approved alternative plan.   

 

The highest priorities for this five year NPS planning period are the OMW watersheds:  

 

Lower Grand       HUC #10280103 

Big        HUC #07140104 

Spring       HUC #11070207 

Independence – Sugar    HUC 10240011 

Lower Missouri - Crooked   HUC 10300101 

Lower Missouri – Moreau   HUC 10300102 

Lower Missouri    HUC 10300200 

North Fork Salt    HUC 07110005 

South Fork Salt    HUC 07110006 

Salt      HUC 07110007 

Meramec     HUC 07140102 

Upper Mississippi – Cape Girardeau  HUC 07140105 

Niangua     HUC 10290106 

Sac      HUC 10290106 

 

However, during this five year period there will be additional OMW priorities announced as 

well as opportunities for specific, high impact activities in other important watersheds.  The 

state will consider needs in selected watersheds and may pursue, during this period, activities 

such as outreach, education, watershed assessment/characterization, planning, 

implementation, and monitoring.  Waters having greater needs and exhibiting qualities 

discussed in Chapter 8.2 through 8.5 will receive greater consideration for NPS project focus 

and resources.  Both restoration and protection initiatives will be considered for funding.  

 

The Department will utilize noncompetitive and competitive awards of §319 grant funds to 

help ensure high quality restoration and protection efforts and cost effective use of funds to 

improve water quality.  Through the duration of this plan, emerging Department priorities for 

OMW, requests for proposals, contracts, and joint funding agreements will direct 

implementation of additional and specific priorities relative to this plan.   
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Chapter 9: Adaptive Management and Strategic Approaches to 

Achieving Water Quality Standards 

Chapter 9.1: Adaptive Management Framework 

 

The state periodically reviews and evaluates its NPS Management Program using 

environmental and functional measures of success, assesses and revises its NPS Management 

Program at least every five years. 

 

Figure 196. Missouri’s Adaptive Management Cycle   

 

 
 

The NPSMP is also part of Missouri’s Continuing Planning Process for Water Quality 

Management.  http://www.dnr.mo.gov/env/wpp/cpp/cpp_toc.htm 

http://www.dnr.mo.gov/env/wpp/cpp/cpp_toc.htm
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Chapter 9.2: Regulatory and Non-Regulatory Approaches to Improving 

Water Quality 

 

The watershed based approach to NPS water quality solutions is widespread throughout the 

Department.  OMW and several environmental programs described in Chapter 4 contribute 

NPS remedial and protective efforts.  For example the LRP addresses abandoned coal mine 

lands and in stream sand and gravel mining, the Hazardous Waste Program leads efforts on 

lead and other heavy metals from abandoned sites, and the Solid Waste Program addresses 

unpermitted disposal areas, litter and other similar sources that contribute to NPS water 

quality concerns.  The SWCP staff to manage state cost share practices that are similar to 

those described in NRCS EQIP programs.     

 

The WPP addresses NPS issues through a variety of approaches and services.  The Public 

Drinking Water Branch (PDWB) works with Sourcewater and Wellhead Protection, 

including regulatory and non-regulatory approaches.  Protection of groundwater and drinking 

water sources are specifically discussed in NPS Program guidance documents.  The PDWB 

provides assistance and occasional funding for the development for sourcewater and 

wellhead protection plans.  The plans are reviewed by NPS staff who seek opportunities to 

coordinate planning efforts or incorporate them into nine-element watershed based plans.  

Conversely, PDWB staff assist in the review of nine element plans and aid with project 

reviews.  The PDWB works closely with the Missouri Division of Geology and Land Survey 

to ensure wells are properly closed.   

 

The WPP includes a Financial Assistance Center (FAC).  FAC oversees several financial 

activities including the SRF and 2010 American Recovery and Reinvestment Act (ARRA) 

Stimulus Funds.  Many of the resulting SRF funded projects address NPS issues.  For 

example, SRF has funded several streambank stabilization projects, hookups of on-site waste 

management systems to sewer lines, sewage treatment plant improvements, and animal 

mortality composting, all of which have NPS implications.  Aging and inadequate urban 

infrastructure can result in uncontrolled runoff impaired or becoming impaired by NPS 

pollution.  

 

The WPP, Permits Section reviews and issues permits, including those for NPDES and 

401/404 programs.  There can be both direct and indirect relationships between permitted 

sources and unpermitted source, some of which are NPS.  Section 404 (CWA) and 401 

(state) permits commonly regulate disturbance within stream channels.  Unpermitted or illicit 

activities in stream channels result in sediment and pollutant loads that may be attributed to 

NPS.  As illicit operations are identified, remedial actions can be incorporated into permits.  

Similar relationships can be described for stormwater and other NPDES permitting.  As 

permitting processes improve and appropriate activities become permitted, loading that was 

previously attributed to NPS will be under the jurisdiction of regulatory programs.  

Regulatory staff from the Permitting Section participates in the selection of 319 NPS pass-

through projects and assist with determining eligible NPS activities in areas with and without 

MS4 and/or stormwater permit requirements.  The Enforcement Section helps to ensure 

loading limits are not exceeded by permitted operations and help to identify and permit illicit  
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discharges.  Illicit discharges are often classified as NPS even though they should be part of a 

regulated discharge permit. 

 

The Watershed Protection Section consists of four units: TMDL, Modeling, Monitoring and 

Assessment, and NPS.  These units closely coordinate on 319 NPS Program issues and 

representatives of each unit comprise teams that review WBP, Requests for Proposals, NPS 

project plans, and various processes associated with the NPS Program.  Staff in these units 

work directly with monitoring, modeling, watershed planning, and project designs that are 

associated with NPS TMDLs and overall success of the §319 NPS Program.  The NPS Unit 

is assigned responsibility for watershed coordination, 319 NPS program management; the 

state’s NPS Program Coordinator leads this unit and serves as the Department’s primary 

contact for watersheds and NPS program issues.  Organizational Charts for the Department 

and Water Protection Program are on the Department website at 

http://dnr.mo.gov/shared/orgchart.htm. 

 

Chapter 10: Effectively Implementing Financial Aspects of the 

Program  
 

Missouri uses Performance Partnership Grants (PPG), which are designed to provide greater 

flexibility to states to address their pollution problems holistically as measured by 

environmental goals and indicators, and to move away from a focus on specific narrowly-

defined outputs.  §319 funds are contributed annually to the PPG to help support the NPS 

Program and other essential Department functions regarding improved water quality.  For 

example 319 and PPG funds the current monitoring program: approximately $194,129 for 

Wadable streams and $14,085 for Low Flow.  The 319 PPG also funds the Sediment QAPP 

for $25,319 and the Volunteer Monitoring QAPP for $126,258. 

 

The state’s NPS Program provides for a variety of technical staff with expertise in various 

areas including: 

 

 319 Program management;  

 financial management; 

 watershed planning; 

 agriculture; 

 water quality monitoring;  

 modeling; 

 water quality standards; 

 urban stormwater; 

 education; 

 aquatic ecosystems, etc.   

 

This diverse expertise complements and enhances the state’s NPS Program by providing 

effective and efficient management and implementation.  To maintain this knowledge base, 

the Department provides training to NPS staff in the most current NPS topics and strategies.  

http://dnr.mo.gov/shared/orgchart.htm
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An effective project oversight procedure is utilized by NPS grant managers to ensure 

thorough documentation and reporting appropriate expenditures of funds.   

 

Orientation and monitoring site visits are conducted with §319 NPS funding recipients to 

ensure technical and financial requirements of the NPS Program are understood.  Random 

site monitoring visits are conducted to ensure project goals and objectives are being achieved 

and funds are being utilized appropriately.  Monitoring and orientation reports, along with 

other documents, are maintained on file at the state office.  Missouri makes extensive use of 

the GRTS, as administered by EPA and required by grant condition, for project and grant 

reporting, budget tracking, and logging environmental results.     

Missouri’s financial management component of the program includes following Generally 

Accepted Accounting Principles (GAAP) guidelines issued by the Governmental Accounting 

Standards Board, State of Missouri code of regulations, the applicable federal OMB Circulars 

and Code of Federal Regulations (CFR Part 40).  The Department’s Grants Management Unit 

reviews and reports monthly on the overall grant funding status.  Regular reviews and 

reports, along with coordinated communication among Department management, helps 

provide effective and efficient management and obligation of the funds for NPS efforts.  

Improved processes for fiscal and project management will be conducted during this 

planning period.   

Collaborative watershed based approaches to NPS issues have become increasingly 

important to water quality restoration efforts.  Costs associated with removing NPS 

impairments are prohibitive considering levels and extent of impairment, number and types 

of sources, and the extent of stream and other hydrologic modifications.  Federal and state 

fund availability to address NPS issues is diminishing and increased partnership, leveraged 

funding, volunteer activity, and increased education is necessary to restore Missouri waters.    

Funding sources other than traditional state and federal opportunities can be identified at the 

sites shown below. 

 

 http://efc.boisestate.edu/Default.aspx?alias=efc.boisestate.edu/watershed 

 http://grants.gov/ 

Chapter 10.1: Federal Funding 

 

Clean Water Act as amended in 1987, §319: Congress appropriated the first § 319 grant 

funds in Fiscal Year 1990.  Although the CWA authorized $400 million nationwide for a 

four-year NPS program and that authorization has expired, Congress continues to appropriate 

funds.  (http://www.epa.gov/owow/nps/319hhistory.html)   

 

The CWA requires at least a 40 percent non-federal match for §319 NPS grants.  Activities 

identified by the CWA for BMP implementation includes: non-regulatory or regulatory 

programs for enforcement, education, training, technology transfer, and technical and 

financial assistance. 

 

The following is a brief description of several potential federal funding sources.   

http://efc.boisestate.edu/Default.aspx?alias=efc.boisestate.edu/watershed
http://grants.gov/
http://www.epa.gov/owow/nps/319hhistory.html
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Clean Water Act of 1987, Section 104(b): Section 104(b) grants may be used for regulatory 

or non-regulatory activities associated with wetlands.  Some require nonfederal match.  

http://water.epa.gov/grants_funding/wetlands/wpdghighlights.cfm 

 

The Clean Water SRF provides a NPS loan program developed in cooperation with the 

Department, the Missouri Agriculture and Small Business Development Authority, and 

MDA.  It provides low interest financing to small producers for design and construction of 

animal waste treatment facilities.  The program will finance 100 percent of the eligible costs.  

http://www.dnr.mo.gov/env/wpp/srf/cwsrf-animal-loans.htm 

The Missouri On-site Loan Program provides county or municipal governments with a 

source of funding for addressing on-site wastewater treatment system concerns. 

http://www.dnr.missouri.gov/env/wpp/srf/wastewater-assistance.htm 

 

Clean Water Act Section 604(b), Water Quality Management Grants:  Federal funds from 

§604(b) of the CWA are awarded under §205 (j)(2) to state water quality agencies to carry 

out water quality management planning.  WPP planning for water quality under the yearly 

§604(b) grant from EPA to the Department includes the revising of Water Quality Standards, 

the inclusion of risk-based groundwater standards, anti-degradation implementation policy, 

the continuing planning process for toxicity testing, area-wide wastewater management 

prioritization, and planning studies.  In addition, under §604(b), the WPP passes through a 

portion of the federal water quality management funds for wastewater feasibility studies.  

Communities submit competitive project proposals, through their Regional Planning 

Commissions and the Missouri Councils of Governments for funding.  

 

Safe Drinking Water Act of 1996 (SDWA): The SDWA provides funding for a drinking water 

revolving fund for low interest loans to public water systems for capital improvements 

(planning, design and construction of water plants, tanks, lines, etc.)  After the source water 

protection program established by the Safe Drinking Water Act is implemented, the state 

may use up to ten percent of its annual allotment for source water protection activities. 

 

Missouri Conservation Heritage Foundation’s Stream Stewardship Trust Fund (MCHF-

SSTF):  Since its inception in 2000, more than $3 million has funded on-the-ground stream 

protection efforts.  A Memorandum of Understanding between the Foundation and U.S. 

Army Corps of Engineers (USCOE) authorized and established operating conditions for the 

Trust Fund.  Resources are earmarked for restoration, enhancement, and/or protection of 

stream systems and associated riparian habitats.  

http://www.missouriconservationheritagefoundation.org/content/stream_stewardship_trust_f

und.php 

 

USDA, NRCS Environmental Quality Incentives Program (EQIP): EQIP offers contracts 

with a minimum term that ends one year after the implementation of the last scheduled 

practices and a maximum term of ten years.  These contracts provide financial assistance to 

implement conservation practices.  Owners of land in agricultural production or persons who 

are engaged in livestock or agricultural production on eligible land may participate in the 

EQIP program.  Program practices and activities are carried out according to an EQIP 

http://water.epa.gov/grants_funding/wetlands/wpdghighlights.cfm
http://mda.mo.gov/abd/
http://www.dnr.mo.gov/env/wpp/srf/cwsrf-animal-loans.htm
http://www.dnr.missouri.gov/env/wpp/srf/wastewater-assistance.htm
http://www.missouriconservationheritagefoundation.org/content/stream_stewardship_trust_fund.php
http://www.missouriconservationheritagefoundation.org/content/stream_stewardship_trust_fund.php
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program plan of operations developed in conjunction with the producer that identifies the 

appropriate conservation practice or measures needed to address the resource concerns.  The 

practices are subject to NRCS technical standards adapted for local conditions.  

 

EQIP provides payments up to 75 percent of the incurred costs and income foregone of 

certain conservation practices and activities.  However, certain historically underserved 

producers (limited resource farmers/ranchers, beginning farmers/ranchers, socially 

disadvantaged producers) may be eligible for payments up to 90 percent of the estimated 

incurred costs and income foregone.  Farmers and ranchers may elect to use a certified  

Technical Service Provider (TSP) for technical assistance needed for certain eligible 

activities and services.   

 

The EQIP Program includes multiple agricultural assistance programs such as:  

 Agricultural Water Enhancement Program (AWEP) 

 Conservation Activity Plans (CAP) 

 Conservation Innovation Grants (CIG)  

 Organic Program Initiative (OPI) 

 

Other U.S. Dept. of Agriculture programs for various aspects of conservation, environmental 

improvement, easements, and education include: 

 Wildlife Habitat Incentive Program (WHIP) 

 Cooperative Conservation Partnership Initiative (CCPI) 

 Conservation Security Program (CSP) 

 Conservation Reserve Program (CRP) 

 Grassland Reserve Program (GRP) 

 Mississippi River Basin Healthy Watersheds Initiative (MRBI) 

 

Information regarding these various USDA/NRCS programs can be found at 

http://www.nrcs.usda.gov/programs/ 

Chapter 10.2: State Funding 

 

State funding for NPS water quality issues is available through several state agencies 

including: 

 Department of Natural Resources 

 Department of Conservation 

 Department of Agriculture 

 Department of Health and Senior Services 

 

State funding sources include:  

 State Cost Share Program, through the SWCP for agriculture concerns 

 Solid Waste and Hazardous Waste Programs occasionally have funding through 

various grants or fees that address NPS issues; abandoned landfills or lead mine 

tailings for example. 

 Environmental Damages Fund 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/awep
http://www.nrcs.usda.gov/programs/eqip/cap.html
http://www.nrcs.usda.gov/technical/cig/index.html
http://www.nrcs.usda.gov/programs/eqip/organic/index.html
http://www.nrcs.usda.gov/programs/
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 State Revolving Fund 

 

The Department of Agriculture (http://mda.mo.gov/abd/financial/) provides: 

 Animal Waste Treatment System Loan Program 

 Beginning Farmer Loan Program, aiding with basic BMP 

 Pesticide Technical Services 

 

The Department of Conservation provides funds and services such as: 

 Conservation Heritage Grants 

 Various educational programs providing forestry, wetlands, and native species 

management   

 Technical advice and funds for some stream and riparian restoration. 

 

The Department of Health and Senior Services provides assistance with: 

 Well testing 

 On-Site wastewater facility inspections 

Chapter 10.3: Project Solicitation and Subgrant Funding Strategies 

 

Section 319 NPS grant funding is generally available to the Department on a yearly basis for 

pass through funding of eligible statewide and watershed-based projects.  Funds help 

watershed groups, government agencies and educational institutions implement practices that 

will reduce NPS impairments in 303(d) listed impaired water bodies or protect unimpaired 

waters from NPS degradation.  The purpose of the funding is to support education, 

assessment, monitoring, planning, and implementation resulting in on-the-ground practices 

that control, reduce, remove, protect, and/or manage NPS pollution.    

 

Missouri will depend upon cost share programs, incentive programs and various levels of 

government participation to provide a significant share of protection, remediation, 

construction and practice installation that will result in reportable pollution load reductions.  

As described in Chapter 3, aquatic life use is a medium term goal and the driving 

management factor for this five year plan at a minimum. 

 

The fund targeting process is guided by funding availability, amount of stakeholder support, 

presence of adequate watershed assessments, TMDLs, WBP, and other priority 

considerations discussed in Chapter 8.  Subawards will be both noncompetitive and 

competitive.  Projects awards and methods will vary depending upon program need, urgency 

of priorities, availability and qualifications of recipients.  Missouri will offer a variety of 

subawards including subgrants to address NPS concerns as described in this plan. 

 

Minigrants 

These are §319 funded two year $10,000 awards.  Minigrants usually focus on information 

and education needs targeted to NPS impaired watersheds or other priority watersheds that 

lack little local support for watershed initiatives.  Minigrants can be used to build capacity, 

help form stakeholder groups and introduce watershed-based approaches to improving local  

http://mda.mo.gov/abd/financial/
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water quality.  Minigrant availability is currently limited and applications are accepted or 

solicited on a case by case basis.   

 

WBP Subawards 

WBP must adequately address EPA’s Nine Critical Elements as provided in Appendix 5.  

Collaborative assessment and planning approaches are expected through committed 

partnerships to coordinate initiatives, maximize efficiency, and leverage funds.  The 

Department targets these opportunities and may subcontract nine element planning or 

acceptable alternatives to especially qualified organizations.   

 

Protection and Implementation Subawards  

Subgrants and other funding awards are provided to qualified entities to execute WBP, 

TMDLs, address state NPS priorities, and protection efforts.  Projects are detailed, narrow in 

scope, and prepared to begin upon receipt of funding.  Monitoring will be provided through 

fixed stations, biological assessment and/or other means capable of demonstrating water 

quality improvements and/or progress.  Load reductions can be determined through values 

derived in WBP, models, and/or monitoring data comparison.  Projects can vary in size but 

must be completed within three years. 

 

Project Solicitation 

Key to the Missouri process is prioritizing watersheds and targeting practices.  Depending 

upon Department needs or priorities, project solicitation may occur by varied procedures, 

including:  RFP, non-competitive awards, contracts, or cooperative and joint funding 

agreements.  Funding processes are limited to eligible applicants for priority watersheds 

and/or practices as discussed in this plan.  This flexible solicitation process allows the state to 

target specific priority areas for better success and cost effectiveness.   

 

Eligible subgrant applicants will meet the following requirements; additional requirements 

may be stated in subaward solicitations. 

 

 Have a Department-accepted WBP, TMDL, or alternative plan accepted by the 

Department and EPA.  Watershed protection projects may also be eligible. 

 Address a current EPA approved NPS 303(d) listed water body (or NPS TMDL), 

Outstanding State or National Resource Water, other high quality waters, or state 

prioritized waters such as OMW. 

 Have an active and committed watershed partnership to carry out implementation 

of BMPs. 

 Have staff or be able to recruit staff with the capability, expertise, and experience 

to perform the proposed work and grant administration. 

 Have the ability to maintain partnerships to ensure project implementation as well 

as long-term operation and maintenance for the installed BMPs. 

 Have a water quality monitoring component (to document significant water 

quality changes and help confirm load reductions), whether provided by recipient, 

contractor, the Department, or another partnering agency. 

 Have the ability to model or contract out modeling of BMPs to report load 

reduction of the impairment(s). 
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 Have an information and education component relative to the impairment(s) and 

practices to be implemented, as described in their WMP. 

 

As the NPS Program develops during this planning period the criteria listed above may need 

to be dynamic and may be modified to remain effective.  More information regarding 

Missouri’s §319 NPS Program grants can be found at 

http://dnr.mo.gov/env/wpp/nps/index.html   

 

http://dnr.mo.gov/env/wpp/nps/index.html
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Appendix 1: Acronyms and Glossary of Terms 

 

The NPSMP is not a standard, rule, or regulation promulgated pursuant to Sections 644.006 

to 644.141 RSMo.  However, for consistency and clarity, definitions found in RSMo 

Sections serve as common understanding of terms in this plan unless context is clearly 

otherwise.  Other common terms and acronyms are listed below in coordination with 

Missouri Code of State Regulations (10 CSR 20-2.010) and Missouri Watershed Information 

Network, respectively.   

 

305(b) Report:  Includes all information which the state, tribe, or territory knows about all 

its waters -- healthy, threatened, and impaired.  The 305(b) report should also provide 

information on which pollutants (chemicals, sediments, nutrients, metals, temperature, pH) 

and other stressors (altered flows, modification of the stream channel, introduction of exotic 

invasive species) are the most common causes of impairment to water bodies and what are 

the most common sources of those stressors. (updated every two years) 

 

303(d) List: Includes only those waters that are either threatened or impaired.  [Waters 

attaining Water Quality Standards (WQS) should not be on the list.]  Current EPA 

regulations call for 303(d) lists to include only waters impaired by "pollutants," not those 

impaired by other types of "pollution" (altered flow and/or channel modification).  If it is 

certain that a water body's impairment is not caused by a "pollutant" but is due to another 

type of "pollution" such as flow modification, the water body does not need to be on the 

303(d) list, but is still categorized as impaired under category 4C and included in the 305(b) 

Report.  If, however, biological monitoring indicates there is impairment of aquatic life uses, 

but it is not clear whether a pollutant is at least one of the reasons, the water should be on the 

303(d) list, and further analysis to identify the causes are needed. (updated every two years) 

 

Agrichemical:  Any pesticide or fertilizer, but does not include anhydrous ammonia 

fertilizer material.   

 

Antidegradation:  A set of policies that protect the existing uses of waters and protect 

waters with water quality levels better than necessary to support propagation of fish, 

shellfish, and wildlife, and recreation in and on waters of the states.  The purpose of these 

policies is to keep clean waters clean.  States, tribes, and territories usually cover this 

program as part of their water quality standards regulations.  Antidegradation has three 

components, or "tiers" of protection: (1) protection and maintenance of existing uses of 

waters, (2) protection of high quality waters, and (3) outstanding national resource waters. 

 

Aquifer:  A subsurface water-bearing bed or stratum that stores or transmits water in 

recoverable quantities that is presently being utilized or could be utilized as a water source 

for private or public use.  It does not include water in the vadose zone.  For purpose of 

effluent regulation, sandy or gravelly alluvial soils in or on the floodplains of intermittent 

streams are not an aquifer.   
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Designated uses:  Uses assigned to each water body segment, whether or not they are 

attained. 1) Irrigation – Application of water to cropland or directly to plants that may be 

used for human or livestock consumption. 2) Livestock and wildlife watering – Maintenance 

of conditions to support health in livestock and wildlife. 3) Cold-water fishery – Waters in 

which naturally occurring water quality and habitat conditions allow the maintenance of a 

naturally reproducing or stocked trout fishery and other naturally reproducing populations of 

recreationally important fish species. 4) Cool-water fishery – Waters in which naturally 

occurring water quality and habitat conditions allow the maintenance of a sensitive, high-

quality sport fishery and other naturally reproducing populations of recreationally important 

fish species. 5) Protection of aquatic life (General warm-water fishery) – Waters in which 

naturally occurring water quality and habitat conditions allow the maintenance of a wide 

variety of warm-water biota, including naturally reproducing populations of recreationally 

important fish species. 6) Protection of aquatic life (Limited warm-water fishery) – Waters in 

which natural water quality and/or habitat conditions prevent the maintenance of naturally 

reproducing populations of recreationally important fish species. 7) Human health protection 

(Fish consumption) – Criteria to protect this use are based on the assumption of an average 

amount of fish consumed on a long-term basis. 8) Whole body contact recreation – Activities 

in which there is direct human contact with the raw surface water to the point of complete 

body submergence. 9) Secondary contact recreation – Uses include fishing, wading, 

commercial and recreational boating, any limited contact incidental to shoreline activities, 

and activities in which users do not swim or float in the water. 10) Drinking water supply – 

Maintenance of a raw water supply which will yield potable water after treatment by public 

water treatment facilities. 11) Industrial process water and industrial cooling water – Water to 

support various industrial uses; since quality needs will vary by industry, no specific criteria 

are set in these standards. 12) Storm- and flood-water storage and attenuation – Waters which 

serve as overflow and storage areas during flood or storm events slowly release water to 

downstream areas, thus lowering flood peaks and associated damage to life and property. 13) 

Habitat for resident and migratory wildlife species, including rare and endangered species – 

Waters that provide essential breeding, nesting, feeding, and predator escape habitats for 

wildlife including waterfowl, birds, mammals, fish, amphibians, and reptiles. 14) 

Recreational, cultural, educational, scientific, and natural aesthetic values and uses – Waters 

that serve as recreational sites for fishing, hunting and observing wildlife; water of historic or 

archaeological significance; waters which provide great diversity for nature observation, 

educational opportunities, and scientific study. 15) Hydrologic cycle maintenance – Waters 

hydrologically connected to rivers and stream serve to maintain flow conditions during 

periods of drought.  Waters that are connected hydrologically to the groundwater system 

recharge groundwater supplies and assume an important local or regional role in maintaining 

groundwater levels.  

 

Bypass:  The diversion of wastewater from any portion of a wastewater treatment facility or 

sewer system to waters of the state. 

 

Construction:  Any activities including, but not limited to, the erection, installation, or 

significant modification of any dwelling, structure, building, sewer system, water 

contaminant source, or point source.  Construction commences with any preparatory activity 

including, but not limited to, trenching, excavation for any building in a subdivision or for a 
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waste treatment facility, demolition of existing waste treatment facility structures, or change 

in the water treatment facility operation necessary to allow modification, but shall not include 

interior remodeling of single-family residences or commercial buildings which will not result 

in a substantial change in wastewater column, nature, or strength of discharge there from. 

 

Daily maximum:  An effluent limitation that specifies the total mass or average 

concentration of pollutants that may be discharged in a calendar day. 

 

Developer:  Any person who, directly or indirectly, sells or leases or offers to sell or lease, or 

advertises for sale or lease, any lots in a subdivision, but shall not include any licensed broker 

or licensed salesman who is not a shareholder, director, officer or employee of a developer 

who has no legal or equitable interest in the land. 

 

Discharge:  The causing or permitting of one (1) or more water contaminants to enter waters 

of the state. 

 

Effluent:  Any wastewater or other substance flowing out of or released from a point source, 

water contaminant source or waste-water treatment facility.   

 

Effluent limitation segment:  Any segment of water where the water quality meets and will 

continue to meet water quality standards or where the water quality will meet water quality 

standards after the application of effluent limitation guidelines.   

 

Grab sample:  Any individual sample collected without composting or adding other 

samples.   

 

Losing streams:  A stream which distributes thirty percent (30%) or more of its flow during 

low flow conditions through natural process, such as through permeable geologic materials 

into a bedrock aquifer within two (2) miles’ flow distance downstream of an existing or 

proposed discharge.  Flow measurements to determine percentage of water loss must be 

corrected to approximate the seven (7)-day Q10  stream flow.  If a streambed or drainage way 

has an intermittent flow or a flow insufficient to measure in accordance with this rule, it may 

be determined to be a losing stream on the basis of channel development, valley 

configuration, vegetation development, dye tracing studies, bedrock characteristics, 

geographical data, and other geological factors.  Losing streams are listed in Table J of 10 

CSR 20-7.031; additional streams may be determined to be losing by the Division of 

Geology and Land Survey.   

 

Nonpoint source (NPS) pollution:  Occurs when water runs over land or through the 

ground, picks up natural or human-made pollutants, and deposits them in surface waters or 

groundwater.  Pollutants commonly associated with NPS include nutrients (phosphorus and 

nitrogen), pathogens, clean sediments, oil and grease, salt, and pesticides. 

 

National Pollutant Discharge Elimination System (NPDES):  Authorized by the Clean 

Water Act, NPDES permit program controls water pollution by regulating point sources that 

discharge pollutants into waters of the United States.  Point sources are discrete conveyances 
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such as pipes or man-made ditches.  Individual homes that are connected to a municipal 

system, use a septic system, or do not have a surface discharge do not need an NPDES 

permit; however, industrial, municipal, and other facilities must obtain permits if their 

discharges go directly to surface waters. 

 

Pesticide:  Any substance or mixture of substances intended for preventing, destroying, 

repelling, or mitigating any pest; or any substance or mixture of substances intended for use 

as a plant regulator, defoliant, or desiccant.   

 

Pollutant:  Dredged spoil, solid waste, incinerator reside, sewage, garbage, sewer sludge, 

munitions, chemical waste, biological material, radioactive materials, heat, wrecked or 

discarded equipment, rock, sand, cellar dirt, filter backwash or industrial, municipal or 

agricultural waste discharged into water.   

 

Pollution:  Contamination or other alteration of the physical, chemical, or biological 

properties of any waters of the state, including change in temperature, taste, color, turbidity, 

or odor of the waters, or discharge of any liquid, gaseous, solid, radioactive, or other 

substance into any waters of the state will or is reasonably certain to create a nuisance or 

render the waters harmful, detrimental, or injurious to public health, safety or welfare, or to 

domestic, industrial, agricultural, recreational, or other legitimate designated uses, or to wild 

animals, birds, fish, or other aquatic life, or which violates, or is reasonable certain to violate, 

any effluent regulations, limitations, or any other standards or limitations adopted by the 

Clean Water Commission.   

 

Separate storm sewer:  Conveyance or systems of conveyances primarily used for 

conducting/conveying storm water runoff and located in an urbanized area or designated by 

the Department as a separate storm sewer due to its size, its location, the quantity and nature 

of pollutants reaching the waters of the state and other relevant factors.   

 

Sewer system:  Pipelines or conduits, pumping stations and force mains, and all other 

structures, devices, appurtenances and facilities excluding service connections used for 

collecting or conducing wastes to an ultimate point for treatment or discharge. 

 

Small rural community:  A community of less than ten thousand (10,000) population and 

not located in whole or in part, in an area of St. Louis County or City encircled by Interstate 

Route 270, or in an area of Jackson, Clay or Platte Counties encircled by State Route 150 and 

291 and Interstate Routes 29 and 635. 

 

Source water protection area:  The portion of a watershed or groundwater area that may 

contribute water (therefore, pollutants) to the water supply.  

 

Stream:  A defined watercourse which carries water either continuously or intermittently and 

which is not entirely confined or located completely upon land owned, leased, or otherwise 

controlled by one (1) person. 

 

Subdivision:  Any land which is divided or proposed to be divided into fifteen (15) or more 
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lots, whether contiguous or not, for the purpose of sale or lease as part of a common 

promotional plan.   

 

Total Maximum Daily Load (TMDL):  TMDLs are "pollutant budgets" for a specific water 

body or segment, that if not exceeded, would result in attainment of WQS.  Pollutants include 

clean sediments, nutrients (nitrogen and phosphorus), pathogens, acids/bases, heat, metals, 

cyanide, and synthetic organic chemicals.  (Pollution includes all pollutants but also includes 

flow alterations and physical habitat modifications.)  Elements in a TMDL include allowable 

pollutant load (cap), margin of safety (MOS), and allocation of cap among sources.   

 

Wastewater:  Water or other liquids which carry or contain pollutants or water contaminants 

from any source. 

 

Wastewater treatment facility:  Any facility, method or process which removes, reduces or 

renders less obnoxious pollutants or water contaminants released from any source.   

 

Water contaminant: Any particulate matter or solid matter or liquid or any gas or vapor or 

any combination thereof, or any temperature change which is in or enters any waters of the 

state either directly or indirectly by surface runoff, by sewer, by subsurface seepage, 

otherwise, which causes or would cause pollution upon entering waters of the state, or which 

violates or exceeds any of the standards, regulations, or limitations under the Missouri Clean 

Water Law or the Federal Clean Water Act or is included in the definition of pollutant in the 

federal act. 

 

Watershed: An area of land that catches rainfall and snowmelt, which then drains into low-

lying bodies of water.  Watersheds come in all shapes and sizes, from a few acres to over a 

million square miles and are sometimes difficult to delineate.  Consequently, Hydrologic 

Unit Codes (HUCs) were created to logically convey the drainage relationship of stream 

systems, watersheds, and larger river basins. 

 

Waters of the state:  All rivers, streams, lakes, and other bodies of surface and subsurface 

water lying within or forming a part of the boundaries of the state which are not entirely 

confined and located completely upon lands owned, leased, or otherwise controlled by a 

single person or by two (2) or more people jointly or as tenants in common.  These waters 

also include waters of the United States lying within or adjacent to the state. 

 

Wellhead protection area:  The water pumped from a well passes through the surface and 

subsurface land surrounding the well and may extend up to thousands of feet from the well.  

 

Whole body contact area:  Waters of the state which are used for recreational activities in 

which complete body submergence may occur.  Some of these areas are designated in 10 

CSR 20-7.031. 
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ACP Agricultural Conservation Program 

ACRC Agricultural Container Research Council 

AFO  Animal Feeding Operation 

AgNPS Agricultural Nonpoint Source (project) 

AGU Animal Grazing Units 

AMD Acid Mine Drainage 

AML  Abandoned Mined Lands 

AMP  Allotment Management Plan 

As  Arsenic 

BLM  Bureau of Land Management 

BMP  Best Management Practice 

BOD  Biological Oxygen Demand 

Ca  Calcium 

CAFO Concentrated Animal Feeding Operation 

CAP  Corrective Action Plan 

CARES Center for Agricultural, Resource, and Environmental Systems 

Cd  Cadmium  

CFR  Code of Federal Regulations 

CFU  Colony Forming Units 

COD  Chemical Oxygen Demand 

COE  Corps of Engineers (United States Army)  

CREP Conservation Reserve Enhancement Program 

CRP  Conservation Reserve Program 

CSR  Code of State Regulations 

Cu  Copper 

CWA  Clean Water Act 

CWC  Clean Water Commission 

CWF  Clean Water Forum (DNR)  

DDT Dichloro-dephenyl trichloroethane 

DEQ Division of Environmental Quality 

DGLS Division of Geology and Land Survey 

DHSS Department of Health and Senior Services 

DNR Department of Natural Resources 

DO  Dissolved Oxygen 

DOH  Department of Health 

DOT  Department of Transportation 

DW  Drinking Water 

EAM  Even-aged Management 

EAP Environmental Assurance Program 

ECARP Environmental Conservation Acreage Reserve Program 

EIS  Environmental Impact Statement 

EPA Environmental Protection Agency 

EQIP Environmental Quality Incentive Program 

ESP Environmental Services Program 

FAC Financial Assistance Center (DNR) 

FAIR Federal Agriculture Improvement and Reform  
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FAPRI Food and Agriculture Policy Research Institute 

FHWA  Federal Highway Administration 

FIP  Forestry Incentive Program 

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act 

FS  Forest Service 

FSA  Food Security Act 

FSA   Farm Service Agency (USDA) 

FTE  Full-time Employee 

GIP  Grazing Incentive Program 

GIS  Geographic Information System 

GPD  Gallons per Day 

GPS  Global Positioning System 

GRTS  Grant Reporting and Tracking System 

HDPE  High Density Polyethylene 

Hg  Mercury 

HUC  Hydrologic Unit Code 

HWP  Hazardous Waste Program 

I&E  Information and Education 

IPM  Integrated Pest Management 

K  Potassium 

LOA  Letter of Approval 

LRP  Land Reclamation Program (DNR) 

MASBDA Missouri Agricultural and Small Business Development Authority 
MCHF-SSTF Mo Conservation Heritage Foundation Stream Stewardship Trust Fund 
MCL  Maximum Contaminant Level 

MCWC Missouri Clean Water Commission 

MDA Missouri Department of Agriculture 

MDC Missouri Department of Conservation 

Mg  Magnesium 

MLRA Missouri Land Resource Assessment 

Mn  Manganese 

MoRAP Missouri Resource Assessment Partnership 

MoWIN Missouri Watershed Information Network 

MSA  Missouri Soybean Association 

MSEA Management Systems Evaluation and Analysis 

MTBE  Methyl-tetra-butyl-ether 

MWQCC Missouri Water Quality Coordinating Committee 

N  Nitrogen 

NAWQA National Water Quality Assessment  

NEPA National Environmental Policy Act 

NMP Nutrient Management Plan 

NOAA National Oceanic and Atmospheric Administration 

NOV  Notice of Violation 

NPDES National Pollutant Discharge Elimination System 

NPS  Nonpoint Source (also National Park Service) 

NPSMP Nonpoint Source Management Plan 

NRCS Natural Resources Conservation Service 
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NRI  National Resource Inventory 

NURP Nationwide Urban Runoff Program 

OA  Office of Administration 

OMB  Office of Management and Budget 

ORD Office of Research and Development 

OST Office of Science and Technology 

OWOW Office of Wetlands, Oceans and Watersheds 

P  Phosphorus 

PAH Polynuclear Aromatic Hydrocarbon 

PAM Program Activity Measure 

PAN  Plant Available Nitrogen 

PART Program Assessment Rating Tool 

PAT Pesticide Applicator Training 

Pb  Lead 

PCB  Polychlorinated biphenyl 

PCP  Pentachlorophenol 

PDWS  Public Drinking Water Supply 

PIL  Permit-in-Liu of TMDL 

PMP Pesticide Management Plan 

POTW Publicly Operated Treatment Works 

PPB Parts per Billion 

PPM  Parts per Million 

PFRP Process to Further Reduce Pathogens 

PSRP Process to Significantly Reduce Pathogens 

PWSSID Public Water Supply System ID 

QAPP Quality Assurance Project Plan 

QA/QC Quality Assurance/Quality Control 

RAFTMP Regional Ambient Fish Tissue Monitoring Program 

RBCA  Risk-based Corrective Action 

RC&D Resource Conservation and Development 

RCRA Resource Conservation and Recovery Act 

REMAP Regional Environmental Monitoring and Assessment Program 

RFP Request for Proposal 

RSMo  Revised Statutes of Missouri 

RUSLE Revised Universal Soil Loss Equation 

RWA  Rapid Watershed Assessment (NRCS) 

SALT  Special Area Land Treatment 

SB  Senate Bill 

SDWA  Safe Drinking Water Act 

Se  Selenium 

SIC Standard Industrial Classification 

SPMD Semi-permeable Membrane Device 

SOC  Synthetic Organic Contaminant 

SOUR  Specific Oxygen Uptake Rate 

SRF  State Revolving Fund 

SS  Settable Solids 
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ST  Stream Team (Missouri) 

STEPL  Spreadsheet Tool for Estimating Pollutant Load 

STORET Storage and Retrieval 

SWAP  Source Water Assessment Plan 

SWCD Soil and Water Conservation District 

SWCP Soil and Water Conservation Program 

SWMP Solid Waste Management Program 

SWPP  Source Water Protection Plan 

T  Tolerable 

TKN  Total Kjeldahl Nitrogen 

TMDL  Total Maximum Daily Load 

TRMP Total Resource Management Plan 

TP  Total Phosphorus 

TSS  Total Suspended Solids 

USFWS United States Fish and Wildlife Service 

UAM  Uneven-aged Management 

USDA  United States Department of Agriculture 

USGS  United States Geological Survey 

UIC  Underground Injection Control 

UST  Underground Storage Tank 

UTM  Universal Transverse Mercator 

VWQM  Volunteer Water Quality Monitoring 

WATER Watershed Assessment, Tracking and Environmental Results 

WET  Water Education for Teachers 

WHIP Wildlife Habitat Incentive Program 

WPF  Water Protection Forum 

WPP  Water Protection Program (DNR) 

WQ  Water Quality 

WQA  Water Quality Act of 1987 

WQCC Water Quality Coordinating Committee 

WQL  Water Quality Limited 

WQS  Water Quality Standards 

WRAS  Watershed Restoration Action Strategy 

WRC   Water Resources Center (DNR) 

WRP  Wetland Reserve Program (USDA) 

Zn  Zinc 
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Appendix 2: Agencies Addressed in the Federal Consistency Review 

 

An effective NPS program identifies federal lands which are not managed consistently with 

state NPS program objectives.  Where appropriate, the State seeks EPA assistance to help 

resolve issues.   

 

Section 319 of the Clean Water Act requires states to review federal assistance programs and 

development projects for consistency with their NPS Management Programs.  The Act 

requires each state to identify those federal programs and projects it will review for 

consistency and also requires the respective federal agencies to accommodate the identified 

concerns according to Executive Order 12372.  These existing provisions are refined and 

expanded.  The law directs federal agencies to modify their regulations within 60 days to 

permit state review of individual applications and also requires agencies to accommodate 

state concerns about consistency. 

 

In August 1998 EPA proposed federal guidelines for implementation of Section §319 

consistency provisions.  This section may be amended to address the requirements of the 

final rule.  In addition, several courts have interpreted several decisions regarding 

implementation of section 401 of the Clean Water Act.  Some of those suits are currently 

under appeal and this section may be revised to be consistent with the final decisions in those 

cases. 

 

Many of the procedures and mechanisms for reviewing these activities already exist at the 

state level.  These include the State Clearinghouse administered by the Office of 

Administration (OA) and the National Environmental Policy Act (NEPA), which mandates 

the environmental assessment (EA)/environmental impact statement (EIS) process.  The 

success of the review process will depend on the ability of the state and the federal agency 

involved working cooperatively to resolve any conflicts.  In addition to major federal actions, 

which are subject to these procedures, other federal permit and license procedures also 

include provisions through which consistency with the NPSMP may be accomplished. 

 

The department will work with the federal agencies which administer federal permit and 

licensing programs.  Additionally, development of WBP in the state will provide an 

opportunity for addressing consistency on federal lands. 

 

Specific federal assistance programs that will be reviewed by the state for consistency 

include changes to USDA assistance programs including EQIP and conservation practice 

specifications, and the development of the USFS master plan.  For USDA programs and 

practices, the nonpoint source staff will use their participation in the State Technical 

Committee to review and offer comments on changes as they are proposed and discussed.   In 

addition to dealing with new programs or practices that emerge during the period of this plan, 

the nonpoint source staff may review existing program elements such as NRCS conservation 

practices for consistency with this plan in a manner similar to the process described below 

for the review of federal land management practices. 
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The federal government owns and manages significant land areas within the state of 

Missouri.  The state will work cooperatively with the federal agencies responsible for these 

lands to assure they are managed in compliance with the provisions of this plan.  Missouri 

often works with USFS and ACOE plans that have NPS planning or BMP implementation 

components.  Below are items to be undertaken by the state, provided funds are available, to 

assure compliance on federal lands. 

 

 Provide a copy of this plan, as approved, to the director of each agency managing 

federal lands in Missouri by the end of 2014. 

 Visit with the land manager for each agency (or closer contact if appropriate) to 

review provisions of the program during the period 2014 to 2018. 

 Cooperatively develop an action plan for any noncomplying issues during the period 

2014 to 2018. 

 Issue reports documenting these reviews and any actions taken, as completed. 

 Notify EPA of any unresolved issues following the above reviews, as completed. 

Missouri’s NPS Program staff review and comment on all federally written plans and project 

designs that are provided to them for water quality related activities on federal lands within 

the state.  Consistency reviews often occur when collaborative §319 grant funded projects 

occur within or adjacent to federal lands.  Consistency is also addressed through various 

meetings and coordination committees.   The NPS Coordinator’s single point of contact for 

Consistency can be found at:   http://content.oa.mo.gov/commissioners-office  

Table 15 is a listing of federal assistance and development projects, and permit or licensure 

activities that may be subject to review for consistency with the NPSMP.   

 

 

Table 2. Permits or Licensures that may be subject to NPS Consistency Review 

U.S. Department of Agriculture 

  Forest Service 

    Forest Management Plans 

    Timber Harvest Permits 

    Grazing Permits 

    Research Management Plans 

    State and Private Management Plans 

    Recreation Plans 

  Natural Resources Conservation Service 

    Conservation Reserve Program 

    Environmental Quality Incentives Program 

    Wetland Reserve Program 

    Conservation Compliance 

    Farmland Protection Program 

    Wildlife Habitat Incentives Program 

    Emergency Watershed Protection Program 

    Conservation Farm Option 

    Resource Conservation and Development  

Department of the Interior 

  Bureau of Land Management 

    Watershed Projects 

Mineral Exploration and Development 

Coal, Oil and Gas Leasing 

Coal Reclamation 

ORV Activities 

Timber Activities 

Grazing Allotment/Grazing 

Management/Permit Issuance 

Chemical Pesticides 

Area Analysis/Cumulative Impacts 

Wetlands protection 

Riparian Management Plans 

Hydrologic Modification 

Transportation Plans 

ACEC Plans 

  Bureau of Reclamation 

http://content.oa.mo.gov/commissioners-office
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    Forestry Incentives Program 

  Rural Development Agency 

    Rural Housing Loans and Grants 

    Home Ownership Loans 

    Guaranteed Rural Housing Loans 

    Home Repair Loans and Grants 

    Rural Rental Housing Program 

    Rural Housing Site Loans 

    Self Help Technical Assistance Grants 

    Farm Labor Housing Loans and Grants 

    Housing Preservation Grant Program 

    Business and Industry Guaranteed Loans         

Commercial Facilities Direct Loans,        

Guaranteed Loans and Grants 

Fire and Rescue Loans 

Intermediary Relending Program 

Rural Business Enterprise Grants 

Rural Cooperative Development Grants 

Solid Waste Management Grants 

Technical Assistance and Training Grants 

Water and Waste Disposal Loans-Grants 

Rural Economic Development Loans, 

grants 

Department of Transportation 

  Federal Highways Administration  

    Highway Construction/reconstruction 

    ISTEA 

  Federal Aviation Administration 

Location, design, construction, 

maintenance and demolition of federal 

aids to air navigation 

Airport and Tarmac Runoff 

 

    Irrigation Development 

  Fish and Wildlife Service 

Management of National Wildlife Refuges   

and proposed acquisitions 

  National Park Service 

National Park Management/acauisitions 

Wildlife Management 

Grazing Management 

Abandoned Mines Management 

Federal Energy Regulatory Commission 

  Dam relicensing 

Department of Defense 

Natural Resource Management Plans and 

Projects 

Military Construction Projects 

Facilities Development Plans and Projects 

Land and Water Based Military Training 

Plans and Exercises 

Plans and Projects to Reduce Specific NPS 

Problems 

Projects under the Defense Environmental 

Restoration Program 

Dams or Flood Control Works 

Ice Management Practices 

Land Acquisition for Spoil Disposal or 

Other Purposes 

Selection of Open Water Disposal Sites 
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Appendix 3: Nonpoint Source Pollution Categories 

 

Agriculture 

Various aspects of agricultural production are critical to determining what effect agriculture 

has on water quality and which BMPs will be the most effective.  Agricultural pollutants 

have a tendency to travel once they are waterborne, and some pollutants, such as atrazine, 

resist degradation once they enter a water body.  Wide ranges of voluntary and incentive 

programs are in place, the majority of which prevent soil erosion.  Assistance is available in 

the form of educational materials, technical assistance, training, special mechanical 

equipment, cost-share assistance and incentive payments.  A list of BMPs is located in 

Appendix 4. 

 

Crop production 

Crop production is particularly important to Missouri's economy.  The United States 

Department of Agriculture/National Agricultural Statistics Service (USDA/NASS, 2011) 

calculated over 29 million acres of harvested cropland in 2011.
28

  Total production of 

principal crops was valued at over $4.8 billion (USDA/NASS, 2008).  Acres devoted to 

production, in descending order: soybeans, 5.2 million; hay, 4.2 million; corn for grain, 2.8 

million; wheat for grain, 1.2 million; and cotton, 0.3 million (USDA/NASS, 2008).  A 

significant amount of this production is occurring on highly eroding croplands.   

 

Missourians applied commercial fertilizers to ll.6 million acres in 2007 (USDA Census of 

Agriculture, 2007).  Insecticides were used on 2.4 million acres of crop and hayland; 

herbicides on 7.8 million (USDA Census of Agriculture, 2007).   

 

Nonpoint Source Impacts 

Sediment 

Cropland sheet and rill erosion are only partly responsible for sediment impacts to in-stream 

habitat with much coming from gullies and stream banks.  However, erosion control 

practices are an important segment of appropriate BMPs with benefits for both soil 

conservation and prevention of movement of some pesticides and nutrients.   

 

Nutrients/Eutrophication 

The need for nutrient applications is unquestionable; harvest of crops removes significant 

amounts of nutrients, preventing their recycling.  Sources are primarily commercial 

fertilizers, animal manures and N-fixing legumes used as a part of crop rotations.  However, 

nutrients leaving the field become pollutants. 

 

Nutrient inputs may influence aquatic systems by encouraging excessive growth of algae and 

other aquatic plants. A water body’s response to nutrient input varies with light availability.  

In southern Missouri’s clear Ozark streams and lakes nutrients such as phosphorus and 

nitrogen lead to increased aquatic plant growth.  However, in northern Missouri where water 

                                                 
28

 2011 State Agriculture Overview, 

http://www.nass.usda.gov/Statistics_by_State/Ag_Overview/AgOverview_MO.pdf 

http://www.nass.usda.gov/Statistics_by_State/Ag_Overview/AgOverview_MO.pdf
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bodies are less clear due to high mineral turbidity, limited light availability inhibits the algae 

growth.  Nevertheless, high nutrient concentration remains a threat to streams and reservoirs.   

 

Another potential threat to Missouri’s drinking water reservoirs stems from nutrient 

enrichment enhancing algal blooms, which in turn, provide the precursors that react with 

chlorine (the primary drinking water disinfectant) to form disinfection by-products (DBPs).  

The primary DBPs are trihalomethanes and haloacetic acids.  Nitrate occurs naturally in 

groundwater, even under pristine conditions.  Scientists generally concur that nitrate as 

nitrogen in groundwater at concentrations above 1 mg/L is caused by human activity, 

although under certain conditions, the natural concentration can be higher.  Concentrations of 

more than 10 mg/L in drinking water can cause adverse health effects in humans, most 

notably infants under six months of age, and in young livestock. Nitrate toxicity, or 

methemoglobinemia (blue baby disease), reduces the blood’s ability to absorb oxygen.  

 

Pesticides 

As effective, inexpensive pesticides were developed, producers adopted their use as an 

alternative to extra cultivation.  With widespread use, however, pesticides began appearing in 

water bodies.  Of particular importance in Missouri is the presence of atrazine in drinking 

water reservoirs.  Passage of the Safe Drinking Water Act, which limits the levels of certain 

contaminants in drinking water, has brought the issue to the forefront.  Lakes are at high risk 

because of retention time; late spring runoff events generally carry a flush of recently applied 

pesticides, which may move slowly through the system; or, in the case of drinking water 

reservoirs, the spring flush may be held for use throughout the remainder of the year. 

 

Irrigation 

Irrigation usage in Missouri ranges from supplemental on upland areas to ensure adequate 

moisture during key crop growth stages to essential in sandy alluvial soils and in production 

of rice or specialty crops.  Generally, irrigation water sources are plentiful in and energy 

costs low, allowing inefficient application methods and management practices.  Over-

application contributes to increased pumping costs and reduced nutrient/pesticide efficacy 

due to leaching or runoff, which in turn requires additional chemical inputs.  “Chemigation” 

and “fertigation,” the delivery of chemicals and fertilizer through irrigation, are efficient 

application methods, but may become groundwater pollution sources when backflow devices 

are not a part of the system. 

 

Irrigation management methods developed in areas of the country where irrigation water is 

costly and scarce reduce off-site movement of irrigation water and its associated chemical 

load.  Some of those methods i.e. surge and side inlet rice irrigation are applicable in 

Missouri.  Site specific irrigation management methods considering soil type and water 

holding capacity, topography, crop moisture needs, rainfall, soil moisture and nutrient and 

pesticide management plans require closer attention to irrigation management and possibly 

changes in application methods and equipment used, but can significantly reduce material 

input costs, yield loss, and the potential for NPS pollution.     

 



Missouri Statewide Nonpoint Source Management Plan 

 

 Page 104 
 

Riparian Corridors 

One result of pervasive crop production has been degradation or destruction of riparian 

corridors, much of which occurred early in the century when channelization was customary 

and recommended.  Streams have been straightened and riparian corridors removed for flood 

prevention, farming convenience and increased production.  The results include increased 

sedimentation from destabilized stream banks, loss of pollutant trapping effects from 

vegetation, increased water temperature and evaporation, lowered dissolved oxygen and a 

degraded physical habitat. 

 
Animal Production 

http://www.epa.gov/agriculture/anafobmp.html, 

http://www.epa.gov/agriculture/anafobmp.html#Nutrient/Manure%20Management 

Controlling NPS pollution from animal production usually emphasizes the physical 

separation of animals and their wastes from waters.  This is accomplished in several ways: 1) 

management of animal wastes such that they are collected and prevented from running off 

directly into waters; 2) wastes that are utilized as fertilizers and applied at proper rates to 

agricultural fields so no excess nutrient load leaches into nearby waters, and 3) livestock is 

physically separated from waters.  A wide range of voluntary and incentive type programs 

prevent pollution by animal waste or the degradation of riparian areas by animal use.  

Assistance is available in the form of educational materials, technical assistance, training, 

specialized mechanical equipment, cost-share assistance and incentive payments, both for 

management as well as pollution prevention or habitat restoration.   

 

Nonpoint Source Impacts 

NPS pollution related to animal production includes eutrophication or nutrient enrichment, 

pathogens, ammonia toxicity, and riparian habitat disruption.  The first three relate to 

management of animal waste, which are generally applicable to all animal types while the 

fourth relates only to pastured animals.  In addition, animal food additives such as metals 

(copper, selenium, mercury, etc.), hormones and antibiotics may have impacts on aquatic 

organisms or human populations.  Metals in runoff may have chronic or acute impacts on 

aquatic organisms, hormones may cause the disruption of reproduction in aquatic animals 

and antibiotics may support the proliferation of antibiotic resistant bacteria strains. 

 

Nutrients/Eutrophication 

Excess nutrients may have water quality impacts on designated uses of streams and lakes as 

well as groundwater.  Aquatic life may be impaired by the growth and subsequent 

decomposition of algae and aquatic macrophytes with the resulting depletion of dissolved 

oxygen in the water column.  Species of fish and invertebrates may be replaced by more 

tolerant species.  Aesthetic impairment may also occur.  In waters used for drinking water 

supply, taste and odor problems can be caused by the proliferation of organism growth due to 

high levels of nutrients entering the water.  Organic matter in drinking water supplies can 

cause increased levels of trihalomethanes in finished drinking water.  The nitrate form of 

nitrogen can cause health problems in children (methemoglobinemia). 

 

 

 

http://www.epa.gov/agriculture/anafobmp.html
http://www.epa.gov/agriculture/anafobmp.html#Nutrient/Manure%20Management
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Pathogens 

Animal waste has potential for spreading or encouraging pathogens that may damage aquatic 

life or humans.  Algal toxicity from eutrophication was documented in one Missouri drinking 

water reservoir earlier this decade (City of Lamar reservoir).  Blooms of blue-green algae are 

becoming more common due to increased nutrient inputs to water sources.  An outbreak of 

Cryptosporidium, a parasitic protozoan, in Milwaukee’s water supply was attributed to 

animal waste in drinking water among other possible sources.  Although at this point 

problems associated with Pfiesteria appear to be limited to marine or estuarine environments, 

that organism’s toxicity has been linked to nutrient enrichment in the affected waters, and 

some of those nutrients are attributed to animal production sources. 

 

Ammonia Toxicity 

Animal waste typically contains a significant level of ammonia.  Fish are sensitive to 

relatively low levels of ammonia.  Ammonia toxicity cases most fish kills related to animal 

waste.  The water quality standards contain numeric criteria for ammonia in classified waters.  

The toxic concentration of ammonia is related to temperature and pH.  Under proper 

containment and management, animal waste is not discharged to water and nitrogen in the 

ammonia form does not run off application sites in any significant concentration. 

 

Riparian Corridors/Sediment 

Livestock with free access to water generally cause bank instability, bank sloughing and 

erosion of the riparian area, in addition to the direct introduction of nutrients and possibly 

pathogens into the water.  The loss of vegetation contributes to increased temperature and 

evaporation, decreased dissolved oxygen and degraded habitat.  In addition to the immediate 

impacts in the riparian area, the filtering properties of the riparian strip, which would 

otherwise buffer the water from sediment or other contaminants, are lost.   

 

Forestry 

www.epa.gov/owow/nps/forestrymgmt 

http://www.forestsforwatersheds.org/ 

According to the National Association of State Foresters, State Forestry Statistics, 2006:  

Missourians owned 12.2 million acres of private forests.  Federally owned acreage totaled 1.7 

million acres and the state accounted for 0.7 million.  Sixty-three urban communities are 

actively managing their forests with 115 developing such programs.  Voluntary and incentive 

type programs provide educational materials, technical assistance, training, specialized 

mechanical equipment, cost-share assistance and incentive payments, both for management 

as well as pollution prevention or habitat restoration.  A list of BMPs is located in Appendix 

4. 

 

Certain forest management activities such as timber harvesting, construction of logging roads 

and skid trails, log landings, and allowing livestock access to forests can significantly 

influence water quality.  Improper forestry practices may cause:
29

   

                                                 
29

 Best Management Practices in Forest Management, University of Arkansas, Cooperative Extension Service, 

February 2009.   http://www.arnatural.org/forestry/bmps.htm 

 

http://www.epa.gov/owow/nps/forestrymgmt
http://www.forestsforwatersheds.org/
http://www.arnatural.org/forestry/bmps.htm
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1. Sediment from eroding logging roads, forest harvesting practices, and livestock 

damage; 

2. Tree removal along streambanks can increase water temperatures thus reducing oxygen 

levels, increase soil erosion, and decrease the pollutant filtering capacity of riparian 

vegetation;    

3. Tree tops and limbs from tree harvesting can cause streambank erosion and restrict 

stream flow; and 

4. Improperly applied herbicides, pesticides, fertilizers, or oils and fuels from machinery 

can wash into streams.  

 

One threat to wildlife is loss of habitat and habitat fragmentation.  Healthy riparian zones 

counter habitat fragmentation by establishing a corridor, which provides protection and food 

for a variety of wildlife species.  The Missouri Department of Conservation developed a 

publication entitled: Missouri Woody Biomass Harvesting/Best Management Practices 

Manual.  The manual provides information to private and state forest managers, loggers, and 

other interested persons about effective use of BMPs.   

http://mdc4.mdc.mo.gov/Documents/19813.pdf 

 

Hydromodification/Habitat Alteration 

http://www.epa.gov/owow/nps/hydromod.html 

Hydromodification is changing the natural flow of rivers and streams through channelization, 

bridges, bank destabilization, cut-off devices, dredging, locks and dams, spillways, and 

watershed construction.  NPS pollution associated with these activities includes sediment, 

nutrients, pesticides, and organic pollutants.  Modifications to water bodies may benefit 

humans in numerous ways, but also may have detrimental effects on wildlife and aquatic 

ecosystem functions.  Alteration of the hydrologic properties of lakes and streams such as 

water residence time, water level, and basin morphology often has unintended consequences.  

Often, wetlands in the littoral zone suffer from either too much or too little water.  A list of 

BMPs is located in Appendix 4. 

 

Channelization 

One form of hydromodification is channelization or channel modification.  These terms (used 

interchangeably) describe river and stream channel engineering undertaken for flood control, 

navigation, drainage improvement, or reduction of channel migration.  This category includes 

activities such as straightening, widening, deepening, or relocating existing stream channels 

and clearing or snagging operations.  Hydromodification typically results in more uniform 

channel cross sections, steeper stream gradients, and reduced average pool depths. 

 

Dams 

Dams are another form of hydromodification.  The construction of a dam is undertaken for 

many purposes, including flood control, power generation, irrigation, livestock watering, fish 

farming, navigation, and municipal water supply.  Other reservoir uses may include 

recreation and water sports, fish and wildlife propagation, and augmentation of low flows.  

Dams can adversely influence the hydraulic regime, resulting in adverse effects on water 

quality, and habitat in their source stream.  

 

http://mdc4.mdc.mo.gov/Documents/19813.pdf
http://www.epa.gov/owow/nps/hydromod.html
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Bank Destabilization 

Streambank and shoreline erosion are forms of hydromodification that refer to the loss of 

land along streams and lakes.  The force of water flowing in a stream is the most important 

process causing erosion of a streambank.  Eroded material travels downstream and deposits 

in the channel bottom or in point bars located along bends in the waterway.  Surface flow of 

upland runoff across a bank face can also dislodge sediments through sheet flow, or through 

the creation of rills and gullies on the shoreline banks and bluffs. 

 

The erosion of shorelines and streambanks is a natural process that has designated and 

adverse impacts on the creation and maintenance of riparian habitat. Sand and gravel erode 

from streambanks, and deposit in the channel.  Adverse impacts from shoreline and 

streambank erosion include: high sediment loads that smother submerged aquatic vegetation 

beds, fill in riffle pools, and contribute to increased levels of turbidity and nutrients.  Surface 

run-off can carry excess pollutants, bound to sediment particles, into the water body.  

Sediment fills in lakes reducing their useful lifetime.  However, little research exists that can 

identify levels below which streambank and shoreline erosion is beneficial and above which 

it is an NPS-related problem. 

 

Dredging 

Dredging is a management practice that modifies the hydrology and habitat of a water body. 

At the point where water from a stream enters a lake, the water slows down and the sediment 

load it carried falls out of the water column.  Over time, the sediment builds up, bringing the 

lake bottom toward the surface and causing the water to become shallower.  One solution to 

increased sedimentation in coves and entire lakes is dredging.  From a habitat standpoint, 

when a water body is dredged completely it could take 2 to 3 years for the reestablishment of 

benthic fish-food organisms.  In most cases, installment of BMPs in the watershed to protect 

the water body from sedimentation is economically more feasible as well as less damaging to 

aquatic life.  Typically NPS programs do not fund dredging unless accompanied by improved 

land management practices upstream to prevent or reduce reoccurrence. 

 

The most prevalent form of dredging in Missouri within streams and rivers is for mining of 

sand and gravel.  Dredging in active river channels typically results in stream incision around 

the site.  Incision may cause undermining of structures, lowering of alluvial water tables, 

channel destabilization and widening, and loss of aquatic and riparian habitat.  Floodplain 

gravel pits can become good wildlife habitat upon reclamation, if margins are appropriately 

contoured and water table fluctuations are not excessive.  The Department’s LRP 

promulgates gravel and sand mining rules. 

 

Marinas/Boating 

http://water.epa.gov/polwaste/nps/marinas.cfm 

The cumulative impact of pollution from individual boaters and marinas is significant in 

lakes and rivers.  Poor maintenance of watercraft and environmentally insensitive marina 

construction are two common sources.  Boat sewage discharges can increase both pathogen 

and algae concentrations in a water body.  Excess pathogens are a human health hazard and 

excess algae can cause eutrophication.   

 

http://water.epa.gov/polwaste/nps/marinas.cfm
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Other sources of pollution include boat maintenance and storm water runoff from the parking 

lots surrounding a marina.  Boaters must be careful when using products such as fuels, oils, 

paints, and solvents near any lake or river.  These substances can enter the water, accumulate 

in the bottom sediments and persist for long periods.  A list of BMPs is located in Appendix 

4. 

 

Mining Operations 

http://water.epa.gov/polwaste/nps/acid_mine.cfm 

Resource extraction is one of the NPS categories identified by EPA as contributing to 

degradation of the nation’s waters. Resource extraction includes a wide range of land 

disturbing activities.  EPA’s definition includes seven resource extraction activities: surface 

mining, subsurface mining, placer mining, dredge mining, petroleum activities, and mine 

tailings. Each of these activities has specific pollutants associated with them, affecting the 

type of water quality impairment that may occur within the watershed.  Mining activities and 

inactive mine sites can contain some of the most environmentally detrimental compounds of 

any discharging activity.  A list of BMPs is located in Appendix 4. 

 

Missouri’s NPS program deals primarily with sites of historical origin.  Abandoned mined 

lands contribute localized chronic impairments and episodic impacts to Missouri’s water 

bodies.  There are three issues with abandoned mines that impact water quality: 

 acid mine drainage (the most prevalent)  

 alkaline mine drainage  

 metal mine drainage  

The primary contaminants in Missouri are metals acidity and sulfate. The scale of many sites 

is too large to for remediation through NPS funding alone, although smaller treatable sites 

may be considered.  The Department’s LRP permits currently operating mines, provides 

additional resources for dealing with mining operations, and abandoned mine lands.  

http://www.dnr.mo.gov/env/lrp/index.html 

 

Roads, Highways, and Bridges 

http://www.epa.gov/owow/nps/roadshwys.html 

Roads, highways, and bridges are significant contributors of pollutants to water. 

Contaminants from vehicles and activities associated with road and highway construction 

and maintenance, wash from roads during rains and snow melts.  For example, road salt 

applied to melt winter precipitation is unregulated in Missouri and often excessively applied.  

This compound may accumulate for several days before a thaw flushes it into a water body.  

Road construction increases the area of a watershed impacted by impervious surfaces, 

thereby increasing runoff and altering the natural hydrology of the watershed.  Bridge 

approaches and structures may constrict the floodway increasing the potential for 

downstream bank erosion 

 

Urban 

http://www.epa.gov/owow/nps/urban.html 

In urban and suburban areas, impervious surfaces cover much of the land, thus preventing 

infiltration of rain and snowmelt into the ground.  Most developed areas rely on storm drains 

http://water.epa.gov/polwaste/nps/acid_mine.cfm
http://www.dnr.mo.gov/env/lrp/index.html
http://www.epa.gov/owow/nps/roadshwys.html
http://www.epa.gov/owow/nps/urban.html
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to carry large amounts of runoff from roofs and paved areas to nearby waterways.  Storm 

water runoff carries pollutants such as oil, dirt, chemicals, and lawn fertilizers directly to 

streams and rivers, where they may harm water quality.  The varied and ubiquitous nature of 

storm water flows makes it challenging to identify and solve the resultant pollution problems.  

A list of BMPs is located in Appendix 4. 

 

Urban stressors may begin to affect biological communities when the impervious cover 

within a watershed reaches 8-20%, and irreparably damage communities in the range of 25-

60%.  This degradation is from both pollutants and altered habitat.  Since only 2.5% of the 

nation’s land surface, it is apparent that urban impacts are concentrated and localized. 

 

Construction 

Construction activities of varying size occur in every county of Missouri.  If construction 

activity disturbs more than 5 acres of land over the life of the project a NPDES permit is 

required.  Missouri has regulated storm water discharges since October 1992 (RSMo 10 CSR 

20-6.200 Storm Water Regulations).  The permits require the use and maintenance of erosion 

and sediment control measures, as well as storm water pollution prevention plans for 

construction activities.  Unfortunately, there is no reliable way to tell how many construction 

sites that disturb less than 5 acres are active in the state.  Smaller sites that are unregulated 

under the storm water laws and thus considered NPS.  Sediment washing from all sizes of 

construction sites may have severe impacts on lakes and streams.  Because developers tend to 

grade an entire site at one time, then develop the site in phases, large tracts of land can be 

laid bare for many months if not years.  The amounts of sediment coming off these sites can 

range from 100 to 200 tons per acre per year. 

 

Low Impact Development (LID) 

http://www.epa.gov/owow/nps/lid/ 

LID is an approach to land development (or re-development) that works with nature to 

manage storm water as close to its source as possible.  LID employs principles such as 

preserving and creating natural landscape features, minimizing effective imperviousness to 

create functional and appealing site drainage that treats storm water as a resource rather than 

a waste product.  Many practices adhere to these principles, such as, bioretention facilities, 

rain gardens, vegetated rooftops, rain barrels, and permeable pavements.  Careful site 

planning eliminates many potential erosion and sedimentation problems by preventing them 

from occurring in the first place.  Project phasing is another excellent BMP.  The phasing of 

a project can keep large areas from being graded and destabilized for extended periods.  LID 

principles and practices manage water in a way that reduces the impact of built areas and 

promotes the natural movement of water within an ecosystem or watershed.  Applied on a 

broad scale, LID can maintain or restore a watershed's hydrologic and ecological functions.  

 

Emerging NPS Pollutants – Endocrine Disrupters, Antibiotics, Other 

Little is known about the extent of environmental occurrence, transport, and ultimate fate of 

many synthetic organic chemicals after their intended use, particularly pharmaceuticals and 

personal care products that are designed to stimulate a physiological response in humans, 

plants, and animals.   

http://www.epa.gov/owow/nps/lid/
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The proper disposal of pharmaceuticals and personal care products (PPCPs) is a growing 

concern across the nation.  PPCPs include prescription and over-the-counter medicines, 

fragrances, cosmetics, lotions, dietary aids, sunscreens, bug repellant and other products 

consumed for health or cosmetic reasons.  These products enter the environment through 

domestic sewage.  Municipal wastewater treatment facilities were not engineered for removal 

of these compounds.  Some medicines can even harm the beneficial bacteria that break down 

waste in a septic system or treatment plant. 

Scientists are concerned about the effect PPCPs have on the environment, wildlife, and 

human health.  The Department supports continuing investigation of the effects of long-term 

exposure to PPCPs on the environment, wildlife, and as a drinking water contaminant.  The 

Department recommends simple management practices that ensure proper use and disposal 

of PPCPs.  For example, prescription and over-the-counter medications should be taken only 

when needed and as directed by a doctor.  Disposing of medication in the trash (not down the 

toilet) helps prevents unwanted compounds from entering waterways. Some pharmacies have 

a return for disposal policy. Further guidance is available the Department’s Management of 

Household Pharmaceutical Waste, Sharps, and Thermometers fact sheet (PUB2252).   

Endocrine disruptors are an emerging pollutant type that may be contained in PPCPs as well 

as in livestock waste, pesticides, herbicides, fertilizers, and industrial chemicals.  Varieties of 

chemicals disrupt the endocrine systems of animals in laboratory studies, and there is strong 

evidence that chemical exposure is associated with adverse developmental and reproductive 

effects on fish and wildlife. The relationship of human diseases of the endocrine system and 

exposure to environmental contaminants, however, is poorly understood.  Currently the EPA 

is requiring manufacturers and distributors of likely endocrine disruptors to test their 

products for harmful biological interactions (74 FR 17560).  The Department may require 

advanced treatment of effluent from wastewater treatment plants that have a documented 

problem with endocrine disruptors, or discharge into especially sensitive environments.  The 

Department shall also enforce proper disposal of animal waste from concentrated animal 

feeding operations.   

Antibiotics and antimicrobials that could lead to sturdier bacterial strains are also a concern.  

Humans are only one source of excessive antibiotics and pharmaceutical, fish hatcheries and 

livestock farms contribute significantly to the load in many streams. 

 

http://www.dnr.mo.gov/pubs/pub2252.pdf
http://www.epa.gov/oscpmont/oscpendo/pubs/revised_pandp_frn_041509.pdf
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Appendix 4: Nonpoint Source Pollution Best Management Practices 

 

§319 of the CWA requires each state to identify BMPs it will use to control pollutants in the 

following NPS categories.   

 

Urban (traditional) 
Buffer Zone/Strip 

Catch Basin Cleaning 

Catch Basin-Leaching 051 

Check Dams (053) 

Chemical Stabilization – soil binder 

Construction Entrance/ exit Pad, 

    Temporary Gravel (930) 

De-icing Chemical Use & Storage 

Detention Ponds and Basins 

Detention Ponds & Basins, Extended 

Dikes & Swales, Interceptor 

Diversion, Dike (820) 

Diversion, Permanent (815) 

Diversion, Temporary (955) 

Dust Control (825) 

Energy Dissipaters  

Erosion Blanket (830) 

Filter Strip, Urban (835) 

Geotextiles 

Grade Stabilization Structure 

Gravel/Stone Filter Berm 

Infiltration Basin (845) 

Infiltration Ditches 753 

Infiltration Trench (845) 

Inlet Protection – Block & Gravel 

Inlet Protection – Excavated Drain (855) 

Inlet Protection – Fabric Drop (860) 

Land Grading (865) 

Landscaping and Lawn Maintenance Controls 

Lot Benching 

Mulching 

Oil/grit Separators 

Parking Lot and Street Cleaning Operations 

Porous Pavement (890) 

Portable Sediment Trap (895) 

Road Salt Application Control 

Retaining Walls 

Right-of-Way Diversion (Water Bar) (900) 

Riprap Lined Channel  

Rock Dam 

Rock Outlet Protection (910) 

Sediment Basin, Permanent (960) 

Sediment Basin, Temporary (960) 

Seeding, Permanent (880) 

Seeding, Temporary (965) 

Silt Curtain, Flotation 

Silt Fence (920) 

Slope Drain, Temporary (970) 

Sodding (925) 

Soil Bioengineering for Slope Protection 

Stormwater Wetland, Urban (800) 

Straw Bale Barrier (935) 

Stream Crossing, Temporary (975) 

Streambank Setback 

Stream Stabilization (940) 

Subsurface Drain (945) 

Sump Pit (950) 

Surface Roughening 

Swale, Temporary (980) 

Tree and Shrub Planting (985) 

Vegetative Streambank and Stabilization (995)  

 

Low Impact Development (LID) 
Conservation Design 

Cluster Development 

Open Space Preservation 

Street Design  

Cul-de-Sac Design  

Curb Elimination 

Conservation Easements (016) 

Recreation Area Improvement 562 

Animal Trail and Walkways 575 

Animal Waste Collection 

Infiltration Practices 

Parking Lot Design Turf Pavers  

Plant Boxes (071) 

On-Lot Infiltration   

Bioretention Systems  

Surface Sand Filters  

Underground Filters  

Filter Strips  

Sand Filters 

Urban Filtration Basin 906 

Urban Grassed/vegetative Swale (907) 

Urban Infiltration Basin (908) 

Urban Infiltration Trench (909) 

Urban Porous Pavement (910) 

Urban Stormwater Wetland (911) 

Urban Vegetated Filter (912) 

Runoff Storage Practices 

Green Rooftops system (011) 

http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPImpStreet.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPImpCuldeSac.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPImpParking.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPImpTurfPaver.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STInfilOnLot.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STFiltBioretention.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STFiltSurfSand.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STFiltUnderground.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STFiltFilterStrips.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPImpGreenRoof.pdf
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Water Harvesting Catchment (636) 

Raingarden/bioretention basin (009) 

Cistern 708 

Rain Barrels   

Constructed Wetlands 

Sediment Forebay (052) 

Stormwater Wetlands  

Wet Swales 

Urban Wet Pond/ Wet Retention Ponds (913) 

Extended Storage Ponds  

Wet Vaults  

Dry Ponds  

Oil/Grit Separators  

Oil and Grease Trap Devices 

Dry Swales 

Stormwater Wet Detention/Chemical Treatment 

System (787) 

Urban Catch Basin (901) 

Urban Catch Basin –Oil (902) 

Urban Catch Basin – Sand (903) 

Urban Concrete Grid (904) 

Urban Ext Detention Pond (905) 

Runoff Conveyance Practices 

Eliminating curbs and gutters 

Grassed swales 

Grassed lined channels 

Surface roughening 

Mulches, Blankets, and Mats  

Sediment Control  

Silt Fences   

Inlet Protection   

Temporary Sedimentation Basins/Traps  

Check Dams   

Toxic Salt Reduction 

Rock Barrier 555 

Slope Roughening 726 

Flow Control Structures 

Debris Removal  

Anion Polyacrylamide (PAM) Erosion  

Control (450) 

 

 

Agricultural  
Agricultural Fuel Containment Facility (710) 

Agrochemical Mixing Facility (702) 

Agrochemical Mixing Station (703) 

Alley Cropping (313) 

Alternative Water Source (914) 

Alum Treatment of Poultry Litter (786) 

Anaerobic Digester – Ambient Temperature  

     (365) 

Anaerobic Digester – Controlled Temperature 

    (366) 

Animal Mortality Facility (316) 

Aquaculture Ponds (397) 

Barnyard Runoff Management (707) 

Brush Management (314) 

Closure of Water Impoundment (360) 

Composting Facility (317) 

Comprehensive Nutrient Management Plan (100) 

Conservation Buffer Strips (332) 

Conservation Cover Crop (327) 

Conservation Crop Rotation (328) 

Constructed Wetland (656) 

Contour Drainage (335) 

Contour Farming (330) 

Contour Orchard and Other Fruit Area (331) 

Controlled Livestock Lounging Area (711) 

Controlled Stream Access for Livestock  

        Watering (730) 

Corral Dust Control (785) 

Cover Crop (340) 

Critical Area Planting (342) 

Cross Slope Block Farming (750) 

Cross Slope Farming (733) 

Dam Diversion (348) 

Deep Tillage (324) 

Dike (356)* 

Diversion (362) 

Drainage Water Management 554 

Dry Hydrant (432) 

Early Successional habitat- 

development/Management (647) 

Field Border (386) 

Field Windbreak (392) 

Filter Strip (393) 

Firebreak (394) 

Fish Passage (396) 

Fishpond Management (399) 

Forage Harvest Management (511) 

Grade/Legumes Rotation (411) 

Grade Stabilization Structure (410) 

Grassed Waterway (412) 

Grazing – Deferred (348) 

Grazing Land Mechanical Treatment (548) 

Heavy Use Area Protection (561) 

Hedgerow Planting (422) 

Herbaceous Wind Barriers (603)   

Hydro Seeder (1001) 

Incinerator (769) 

Invasive Species/Noxious Weed Control (950) 

Irrigation Canal or Lateral (320) 

Irrigation Field Ditch (388) 

Irrigation Land Leveling (464)* 

Irrigation Pit (552A) 

Irrigation Regulating Reservoir (552) 

Irrigation –Regulating Reservoir (552B) 

http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STConstWLSwWetland.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STConstWLWetSwale.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STRetenExtended.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STRetenWetVault.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STDetDryPond.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STDetOilGrit.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STDetDrySwale.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPSoilMulch.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPSedSiltFence.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPSedInletProtect.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPSedTempSedBasin.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_RPPSedCheckdam.pdf
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Irrigation Storage Reservoir (436) 

Irrigation System – Sprinkler (442)* 

Irrigation System – Surface & Subsurface (443)* 

Irrigation System – Tailwater Recovery (447)* 

Irrigation Water Conveyance – Ditch (428) 

Irrigation Water Conveyance – Pipeline 430 

Irrigation Water Management (449) 

Land Clearing (460)* 

Land Grading (744)* 

Land Smoothing (466) 

Lined Waterway or Outlet (468) 

Livestock Stream Crossing 728 

Livestock Use Area Protection (757) 

Long Term No-Till (778) 

Manure Transfer (634) 

Monitoring Well (353) 

Mulching (484) 

Nutrient Management (590) 

Pasture & Hayland Management (510) 

Pasture and Hayland Planting (512) 

Pest Management (595) 

Pesticide Management (915) 

Pipeline (516) 

Planned Grazing Systems (556) 

Pond (378)* 

Pond Sealing or Lining (521)* 

Precision Land Forming (462) 

Prescribe Burning (338) 

Prescribe Grazing (528) 

Residue management – no-till /strip (329A) 

Residue Management – Ridge till (329C) 

Residue Management –Much Till (329B) 

Residue Management- Seasonal (344) 

Restoration and Management of Declining 

Habitats (643) 

Riparian Buffers – Vegetative (759) 

Shallow Water Management for Wildlife (646) 

Silvopasture Establishment (791) 

Silvopasture Management (792) 

Sinkhole and Sinkhole Area Treatment (725) 

Spring Development (574) 

Stream Habitat Improvement/Management (580) 

Stripcropping – Field (586) 

Stripcropping – Wind (589) 

Stripcropping (585) 

Terraces (600) 

Transition to Organic Production (789) 

Underground Outlet (620) 

Upland Wildlife Habitat Management (645) 

Use Exclusion (472) 

Variable Application Rate Technology (070) 

Vegetated Barrier (601) 

Vegetative Buffer Strips (741) 

Waste Facility Cover (367) 

Waste Storage Facility (313) 

Waste Storage Pond (425) 

Waste Treatment Lagoon (359) 

Waste Utilization (633) 

Water and Sediment Control Basin (638) 

Water Well – Livestock (642) 

Watering Facility (614) 

Well Decommissioning (351) 

Well Plugging (755) 

Windbreak/Shelterbelt Establishment (380) 

Windbreak/Shelterbelt Renovation (650) 

 
Forestry 
Agro Forestry Planning (704) 

Brush Barrier 

Check Dam 

Grade Stabilization Structure 

Revegetation 

Riprap 

Sediment Basin/Rock Dam 

Sediment Fence (Silt Fence)/Straw Bale Barrier 

Sediment Trap 

Vegetated Filter Strip  

Clearing and Snagging (326) 

Culverts and Cross-Ditches 

Timber Harvesting  

Fertilizer and Pesticide Application 

Forest – Direct Seeding (652) 

Forest – Erosion Management (409) 

Forest – Improved Harvest (654)  

Forest Chemical Management 

Forest Site Preparation (490)  

Forest Stand Improvement (666) 

Forest Trails & Landings (655) 

Land Clearing Woodland (460)  

Revegetation of Disturbed Areas 

Riparian Buffers – Vegetative 

Riparian Forest Buffer (391) 

Riparian Herbaceous Cover (390) 

Road Construction and Management  

Streamside Management Areas 

Road Construction / Reconstruction 

Road Management 

Timber Harvesting 

Site Preparation and Forest Regeneration 

Fire Management 

Trail Closure/Improvements (041) 

Trees/Shrub Establishment (612) 

Wetlands Forest Management 

Woodland Improved Harvest (654i) 

Woodland Pruning (660)   

Woody Root Pruning (747) 
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Hydromodification/Habitat Alteration 
Dredging 007* 

Stream Channel Restoration (Dam Removal) 009 

Bedding 310 

Dam – Multiple Purpose 249 

Channel Bank Vegetation 322 

Dam removal 

Floodwater Diversion 400* 

Floodway 404 

Obstruction Removal 500 

Stream Crossing 578 

Open Channel 582 

Stream Channel Stabilization 584 

Floodproofing 714 

Cut Bank Stabilization 742 

Stream Corridor Improvement 745 

Baffle Boxes 916 

Natural Channel Restoration 998 

Instream and Riparian Habitat Restoration 

 

 

Marinas/Boating 
Habitat Assessment 

Fuel Station Design  

Sewage Facility  

Marina and Boat Operation and Maintenance 

Marina Flushing  

Petroleum Control  

Boat Cleaning  

Public Education  

Sewage Facilities Maintenance  

Boat Operation 

Riprap Shoreline 

Shoreline Stabilization  

Stormwater Runoff  

Soil Waste Management  

Fish Waste Management  

Liquid Material Management  

Water Quality Assessment

 

Mining Operations 
Brush Barrier 

Check Dam 

Chemical Treatment 

Conveyance Measures  

Drop Inlet Protection 

Temporary Fabric Drop Inlet Protection 

Temporary Sod Drop Inlet Protection 

Vegetated Filter Strip  

Dust Control 

Mulching 

Anoxic Limestone Drains  

Grade Stabilization Structure 

Grass-Lined Channel 

Gravel Drop Inlet Protection 

Hardened Channel 

Land Reclamation (451) 

Land Reclamation, Landslide Treatment (453) 

Land Reclamation, Toxic Discharge control (455) 

Land Reconstruction, Abandoned Mine (543) 

Land Reconstruction, Brine Damaged Areas (773) 

Land Reconstruction, Currently Mined Land (544) 

Level Spreader 

Mine Shaft & Audit Closing (457) 

Outlet Protection         

Outlet Stabilization Structure  

Paved Flume (Chute) 

Reclamation Runoff Diversion 

Riprap 

Runoff Control and 

Sediment Basin/Rock Dam 

Sediment Fence/Straw Bale Barrier Stream 

Protection  

Sediment Traps and Barriers 

Sodding 

Surface Roughening 

Temporary Gravel Construction Access 

Temporary Excavated Grade Stabilization 

Streambank Stabilization 

Surface Stabilization  

Temporary Block  

Temporary Slope Drain 

Temporary Stream Crossing  

Temporary and Permanent Seeding 

Topsoil Replacement  

Wetlands, Constructed 

Wetlands, Natural and Restored
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Road, Highways, and Bridges 
Access Road (500) 

Animal Waste Collection 

Curb Elimination 

Debris Removal 

Parking Lot and Street Cleaning Operations 

Road Salt Application Control  

Camp Crowning/Ditching (080) 

Ditch Stabilization (581) 

Dry Detention Basins 

Infiltration Devices 

Oil and Grease Trap Devices 

Porous Pavement 

Sand Filters 

Vegetative Practices  

Filter Strips 

Grassed Swales  

Operation and Maintenance  

Road, Highway, and Bridge Runoff Systems 

Planning, Siting and Developing Roads and 

Highways  

Bridges  

Construction Projects  

Construction Site Chemical Control 

Road Ditch Creation/Improvements (082) 

Road/Landing Removal (722) 

Salt of Deicer Storage Facility (1000) 
Wetlands, Constructed 

Wetlands, Natural and Restored 

 

Wetland/Riparian Management 
Constructed Wetland (656) 

Restoration of Wetlands and Riparian Areas  

Riparian Buffers – Vegetative 

Riparian Forest Buffer (391) 

Riparian Herbaceous Cover (390 

Wetlands Acquisition - Protection (006) 

Wetland Wildlife Habitat Management (644) 

Wetland Creation (658) 

Wetland (657) 

Wetland Enhancement (659) 

Wetlands Forest Management 

Vegetated Treatment System 
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Appendix 5: Nine Element Watershed Based Plans 

 

Objectives of a WBP identify methods for achieving water quality goals, and measureable 

interim milestones to track progress toward achieving plan objectives, and load reduction targets.  

A WBP primarily addresses land management aspects of load reduction, but may also address 

point source issues.  They may work in conjunction with a TMDL by incorporating TMDL data 

with an implementation plan, or they may provide the analytic framework needed to restore and 

protect water quality in water bodies that do not yet have a TMDL, or are not impaired 

 

Missouri’s NPS management program supports development and implementation of a consistent, 

coordinated and integrated process to guide watershed-based resource planning and management 

to protect, enhance and restore a watershed.  The process involves local, state, federal and private 

land and water managers and interested citizens.  Watershed stakeholders set the goals and 

objective that guide the plan. 

 

Watershed management plans may take a variety of forms.  Per §319 requirements Missouri’s 

NPS management program encourages development of nine-element plans according to the EPA 

model.  Development of a nine-element plan lays the complete framework for watershed 

recovery.  Effective plans should include thorough assessment, monitoring, and often modeling 

prior to implementation, and further monitoring and modeling after implementation.  The nine-

element model is designed to guide a community to completer restoration of designated uses to a 

watershed.  The Department offers technical and financial assistance in developing nine-element 

watershed plans.  The Department and partner agencies also offer technical assistance to 

planning efforts that may not follow the nine-element model.  Projects without a nine-element 

plan may be eligible for §319 funding if they meet multiple priority criteria discussed within the 

NPSMP and with Department and EPA approval. . 

 

EPA lists the nine minimum elements in "Supplemental Guidelines for the Award of §319 NPS 

Grants to States and Territories in FY 2003"
30

 http://frwebgate.access.gpo.gov/cgi-

bin/getdoc.cgi?dbname=2003_register&docid=fr23oc03-39.pdf 

  

a. An identification of the causes and sources or groups of similar sources that will need to 

be controlled to achieve the load reductions estimated in this watershed-based plan (and 

to achieve any other watershed goals identified in the watershed-based plan), as discussed 

in item (b) immediately below.  Sources that need to be controlled should be identified at 

the significant subcategory level with estimates of the extent to which they are present in 

the watershed (e.g., X numbers of dairy cattle feedlots needing upgrading, including a 

rough estimate of the number of cattle per facility; Y acres of row crops needing 

improved nutrient management or sediment control; or Z linear miles of eroded 

streambank needing remediation). 

b. An estimate of the load reductions expected for the management measures described 

under paragraph c. below (recognizing the natural variability and the difficulty in 

precisely predicting the performance of management measures over time).  Estimates  

                                                 
30

 Federal Register Vol. 68, No. 205.  October 23, 2003/Notice. EPA. Washington D.C. 

http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2003_register&docid=fr23oc03-39.pdf
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2003_register&docid=fr23oc03-39.pdf
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should be provided at the same level as in item (a) above (e.g., the total load reduction 

expected for dairy cattle feedlots; row crops; or eroded streambanks). 

c. A description of the NPS management measures that will need to be implemented to 

achieve the load reductions estimated under paragraph (b) above (as well as to achieve 

other watershed goals identified in this watershed-based plan), and an identification 

(using a map or a description) of the critical areas in which those measures will be needed 

to implement this plan. 

d. An estimate of the amounts of technical and financial assistance needed, associated costs, 

and/or the sources and authorities that will be relied upon, to implement this plan.  As 

sources of funding, States should consider the use of their Section 319 programs, State 

Revolving Funds, USDA’s Environmental Quality Incentives Program and Conservation 

Reserve Program, and other relevant Federal, State, local and private funds that may be 

available to assist in implementing this plan. 

e. An information/education component that will be used to enhance public understanding 

of the project and encourage their early and continued participation in selecting, 

designing, and implementing the NPS management measures that will be implemented. 

f. A schedule for implementing the NPS management measures identified in this plan that 

is reasonably expeditious. 

g. A description of interim, measurable milestones for determining whether NPS 

management measures or other control actions are being implemented. 

h. A set of criteria that can be used to determine whether loading reductions are being 

achieved over time and substantial progress is being made towards attaining water quality 

standards and, if not, the criteria for determining whether this watershed-based plan needs 

to be revised or, if a NPS TMDL has been established, whether the NPS TMDL needs to 

be revised. 

i. A monitoring component to evaluate the effectiveness of the implementation efforts over 

time, measured against the criteria established under item (h) immediately above.   
 

Additional information on the nine elements can be found at 

http://water.epa.gov/polwaste/nps/handbook_index.cfm 

http://water.epa.gov/polwaste/nps/handbook_index.cfm
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Appendix 6: Other Waters Rated as Impaired and Believed to be Impaired 

but not on the 303(d) List
31

 

 
The following list includes other classified waters in Missouri found to be impaired both by applying the 

Methodology for the Development of the 2012 Section 303(d) List in Missouri and the best professional 

judgment of the Department.  Included in this list are waters with approved TMDLs, waters where 

sufficient pollution control measures are in place, waters which are impaired by conditions rather than 

discrete pollutants, and other waters which were not approved for 303(d) listing by the Clean Water 

Commission. (Categories 4A and 4C in the 305(B) Report) 
 
Water body Name  WBID  Size (Miles)  County  Pollutant  Source  

Big Bottom Cr.  1746  0.6  Ste. Genevieve  Ammonia  Lake Forest Estates 

WWTF  
Big Bottom Cr.  1746  1.5  Ste. Genevieve  Low D.O.  Lake Forest Estates 

WWTF  

Big Cr., Trib.  3940U  0.6  Iron  Cadmium  Glover smelter  
Big Cr., Trib.  3940U  0.6  Iron  Zinc  Glover smelter  

Big R.  2074  55.6  Jefferson  Lead(S&T)  Mill tailings (Aban.)  

Brushy Cr.  1592  3.1  Texas  Low D.O.  Houston WWTP  
Buffalo Ditch  3118  17.3  Dunklin  Low D.O.  Unknown  

Chariton R.  640  111  Putnam/Chariton  Bacteria  Rural NPS  

Dry Auglaize Cr.  1145  1  Laclede  Low D.O.  Unknown  
Dry Auglaize Cr.  1145  3  Laclede  Unknown  Unknown  

E. Brush Cr.  811  1.1  Moniteau  Low D.O.  California N WWTF  

E. Fk. Black R.  2737  0.5  Reynolds  Hydromod.  Impoundment  
E. Whetstone Cr.  3964U  0.3  Wright  Ammonia  Mountain Grove E 

WWTP  

Elkhorn Cr.  189  17.6  Montgomery  Low D.O.  Montgomery City 
NE WWTP  

Gabriel Cr.  883  13.6  Morgan  Low D.O.  Stover NW, SW 

WWTPs  
Grand R.  430  8  Gentry  Aq. Habitat  Channelization  

Hinkson Cr.  1007  7.6  Boone  Unknown  Urban NPS  

Hinkson Cr.  1008  18.8  Boone  Bacteria  Urban NPS  

Hinkson Cr.  1008  6.8  Boone  Unknown  Urban NPS  

Indian Cr., Trib.  3663  0.3  Washington  Lead  Viburnum Mine  

Jacks Fk.  2681  7.5  Shannon  Bacteria  Eminence 
WWTP/X-Country 

TR  

Jordan Cr.  3374  2  Greene  Unknown  Unknown  
Joyce Cr.  3233  4.5  Barry  Bacteria  Rural NPS  

L. Lindley Cr.  1438  3.7  Dallas  Unknown  Unknown  

L. Sac R.  1381  36.9  Greene/Polk  Bacteria  Urban/Rural NPS  
Long Br.  857  6  Pettis/Johnson  Low D.O.  Unknown  

Long Br.  857  6  Pettis/Johnson  Unknown  Unknown  

Marmaton R.  1308  35.7  Vernon  Low D.O.  Rural NPS  
McKenzie Cr.  2786  6.3  Wayne  Low D.O.  Piedmont WWTF  

McKenzie Cr.  2787  4.7  Wayne  Low pH  Natural, Gads Hill 
Quarry  

M. Fk. Tebo Cr.  1284  3  Henry  SO4+Cl  Coal AML  

M. Fk. Tebo Cr., 
Trib.  

1288  3.1  Henry  pH  Coal AML  

M. Fk. Tebo Cr., 

Trib.  

1288  3.1  Henry  SO4+Cl  Coal AML  

Monegaw Cr.  1234  2.1  St. Clair  SO4+Cl  Coal AML  

Mound Branch  1300  8.9  Bates  Low D.O.  Unknown  

N. Fabius R.  56  13.2  Clark/Lewis  Aq. Habitat  Channelization  
N. Moreau Cr.  942  10.9  Moniteau  Low D.O.  Unknown  

Piper Cr.  1444  5.3  Polk  Unknown  Unknown  

                                                 
31

 Missouri Water Quality Report [Section 305(b) Report], 2012.  

http://dnr.mo.gov/env/wpp/waterquality/305b/2012-305b.pdf 
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Appendix 7:  Other Potentially Impaired Waters  
 

The following waters are those for which there is some indication that an impairment to some 

designated use may exist, but the current data or information indicating the impairment do not 

meet the data requirements set out by Missouri’s §303(d) Listing Methodology.  The Department 

will make an effort to conduct further monitoring on these waters in order to determine 

defensibly whether these impairments actually exist.  

 

A large number of these potential impairments are ascribed to rural NPS.  However, it should be 

noted that some of these problems, particularly low dissolved oxygen levels, might be due to 

natural conditions of the waters that are incompletely understood at this time.  The Department is 

currently studying baseline dissolved oxygen levels in small streams in regions of concern, 

which will help in the future to better distinguish natural stream conditions from anthropogenic 

impairments.  (Categories 2b and 3b in the 305(b) Report) 
 

Water body  WBID  Size  Units  Potential Pollutant or Condition  

Ackerman Ditch  2809 14.1 Mi.  Habitat Degradation  

Agee Cr.  334 4.8 Mi.  Habitat Degradation  

Arapahoe Cr.  282 8 Mi.  Habitat Degradation  

Barren Fk.  2656 2 Mi.  Habitat Degradation  

Bean Br.  148 8.7 Mi.  Habitat Degradation  

Bear Cr.  193 16.1 Mi.  Habitat Degradation  

Bear Cr.  272 9.8 Mi.  Habitat Degradation  

Bear Cr.  416 4.5 Mi.  Habitat Degradation  

Bear Cr.  1015 6 Mi.  Habitat Degradation  

Beaver Br.  3266 3.5 Mi.  Zinc (Sediment)  

Beaver Br.  3267 1.5 Mi.  Zinc (Sediment)  

Beaver Cr.  1509 5.7 Mi.  Unknown (Biological Data)  

Beaver Dam Cr.  145 5 Mi.  Habitat Degradation  

Bee Cr.  137 5.8 Mi.  Habitat Degradation  

Bee Cr.  273 29.4 Mi.  Habitat Degradation  

Bee Cr., Trib.  274 1.8 Mi.  Habitat Degradation  

Bee Cr., Trib.  3967 0.5 Mi.  Habitat Degradation  

Bee Tree Lake  7309 10 Ac.  Mercury (Fish Tissue)  

Beef Br.  3224 2.5 Mi.  Cadmium, Zinc (Sediment)  

Belleau Cr.  2179 5.1 Mi.  Habitat Degradation  

Big Cr.  205 10.3 Mi.  Habitat Degradation  

Big Cr.  207 17.7 Mi.  Habitat Degradation  

Big Cr.  2647 23 Mi.  Habitat Degradation  

Big Cr., Trib.  2674 3 Mi.  Habitat Degradation  

Big Cr., Trib.  2923 1 Mi.  Habitat Degradation  

Big Lead Cr.  180 5 Mi.  Habitat Degradation  

Big Muddy Cr.  461 10.2 Mi.  Habitat Degradation  

Big Muddy Cr.  462 10.9 Mi.  Habitat Degradation  

Big Muddy Cr.  441 12 Mi.  Habitat Degradation  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Big Rock Cr.  464 3.7 Mi.  Habitat Degradation  

Big Rock Cr.  465 5.9 Mi.  Habitat Degradation  

Billy Cr.  659 5 Mi.  Habitat Degradation  

Billy's Br.  124 11.5 Mi.  Habitat Degradation  

Black Cr.  112 21.8 Mi.  Habitat Degradation  

Black River Ditch  2807 11.1 Mi.  Habitat Degradation  

Blackwater R.  891 79.4 Mi.  Atrazine, Sediment  

Brazil Cr.  1983 13.9 Mi.  Unknown (Biological Data)  

Bridge Cr.  66 8.4 Mi.  Habitat Degradation  

Bridge Cr.  70 27 Mi.  Habitat Degradation  

Brush Cr.  192 7.8 Mi.  Habitat Degradation  

Brush Cr.  107 3.4 Mi.  Habitat Degradation  

Brush Cr.  276 7.4 Mi.  Habitat Degradation  

Brush Cr.  408 5.9 Mi.  Habitat Degradation  

Brushy Cr.  3785 0.5 Mi.  Habitat Degradation  

Brushy Cr.  336 11 Mi.  Habitat Degradation  

Brushy Cr.  377 7 Mi.  Habitat Degradation  

Brushy Cr.  395 2 Mi.  Habitat Degradation  

Brushy Cr.  438 5 Mi.  Habitat Degradation  

Brushy Cr.  531 5 Mi.  Habitat Degradation  

Brushy Cr.  69 4.5 Mi.  Habitat Degradation  

Brushy Cr.  167 3 Mi.  Habitat Degradation  

Bullskin Cr.  3264 4.9 Mi.  Habitat Degradation  

Burr Oak Cr.  363 2 Mi.  Habitat Degradation  

Butcher Cr.  203 1 Mi.  Habitat Degradation  

Callaway Fk.  1606 4.5 Mi.  Hydromodification  

Camp Br.  198 4 Mi.  Habitat Degradation  

Camp Cr.  196 6.3 Mi.  Habitat Degradation  

Camp Cr.  197 6 Mi.  Habitat Degradation  

Campbell Cr.  491 2.8 Mi.  Habitat Degradation  

Cane Creek Ditch  2820 7.5 Mi.  Habitat Degradation  

Carroll Cr.  389 9.4 Mi.  Habitat Degradation  

Carver Br.  3241 3 Mi.  Habitat Degradation  

Casmer Br.  209 1.5 Mi.  Habitat Degradation  

Castile Cr., Trib.  323 1.2 Mi.  Habitat Degradation  

Chapman Br.  476 1.9 Mi.  Habitat Degradation  

Charrette Cr.  1615 4.8 Mi.  Hydromodification  

City Lake #2 (Perry)  7048 7 Ac.  Atrazine  

Clear Cr.  117 4.7 Mi.  Habitat Degradation  

Clear Cr.  292 13 Mi.  Habitat Degradation  

Clear Cr.  433 6 Mi.  Habitat Degradation  

Clear Cr.  2082 4.4 Mi.  Unknown (Biological Data)  

Clear Cr.  388 5 Mi.  Unknown (Biological Data)  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Clear Cr.  390 13.5 Mi.  Unknown (Biological Data)  

Clear Cr., Trib.  393 2.2 Mi.  Habitat Degradation  

Cole Cr.  225 5.7 Mi.  Habitat Degradation  

Contrary Cr.  269 10 Mi.  Habitat Degradation  

Coon Cr.  187 13.2 Mi.  Habitat Degradation  

Coon Cr.  208 9.2 Mi.  Habitat Degradation  

Coon Cr.  132 11.8 Mi.  Habitat Degradation  

Cottonwood Cr.  410 3.9 Mi.  Habitat Degradation  

Cottonwood Cr.  527 4.3 Mi.  Habitat Degradation  

Courtois Cr.  1947 1.7 Mi.  Unknown (Biological Data)  

Cow Br.  247 4.4 Mi.  Habitat Degradation  

Crabapple Cr.  536 3.8 Mi.  Habitat Degradation  

Crabapple Cr., Trib.  365 1.3 Mi.  Habitat Degradation  

Craven Ditch  2816 11 Mi.  Habitat Degradation, Low Dissolved Oxygen  

Crawford Cr.  1254 5 Mi.  Habitat Degradation  

Crooked Cr.  201 1.5 Mi.  Habitat Degradation  

Crooked Cr.  188 4 Mi.  Habitat Degradation  

Crooked Cr.  330 2.8 Mi.  Habitat Degradation  

Crooked Cr.  333 4 Mi.  Habitat Degradation  

Crooked R.  376 7.5 Mi.  Habitat Degradation  

Crooked R.  371 58.1 Mi.  Habitat Degradation, E. coli  

Current R.  2662 18.8 Mi.  Mercury (Fish Tissue)  

Cypress Cr.  443 15.8 Mi.  Habitat Degradation  

Cypress Ditch #1  2616 9.7 Mi.  Habitat Degradation  

Davis Cr.  255 3.5 Mi.  Habitat Degradation  

Davis Cr.  144 8.8 Mi.  Habitat Degradation, Low Dissolved Oxygen  

Davis Cr. Ditch  253 6.7 Mi.  Habitat Degradation  

Davis Cr., Trib.  254 3 Mi.  Habitat Degradation  

Dead Oak Br.  539 1 Mi.  Habitat Degradation  

Dicks Cr.  320 7.3 Mi.  Habitat Degradation  

Dillon Cr.  268 4.8 Mi.  Sediment  

Ditch #11  3812 3 Mi.  Habitat Degradation  

Ditch #16  3813 11.2 Mi.  Habitat Degradation  

Ditch #2  2618 6 Mi.  Habitat Degradation  

Ditch #2  2617 3.2 Mi.  

Habitat Degradation, Low Dissolved Oxygen, 

Bacteria  

Ditch #22  2772 7 Mi.  Habitat Degradation  

Ditch #23  2773 5.8 Mi.  Habitat Degradation  

Ditch To Black R.  2770 9.5 Mi.  Habitat Degradation  

Ditch To Black R.  2776 10.7 Mi.  Habitat Degradation  

Ditch To Ditch #2  2619 1.5 Mi.  Habitat Degradation  

Dog Cr.  510 5.7 Mi.  Sediment  

Dry Br.  182 5.1 Mi.  Habitat Degradation  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Dry Cr.  3418 9.3 Mi.  Habitat Degradation  

Drywood Cr.  1314 30 Mi.  Unknown (Biological Data)  

East Branch Elkhorn Cr.  288 4.7 Mi.  Habitat Degradation  

East Branch Squaw Cr.  257 4.2 Mi.  Habitat Degradation  

East Fork Big Muddy Cr.  463 2 Mi.  Habitat Degradation  

East Fork Crooked R.  373 6.4 Mi.  Habitat Degradation  

East Fork Crooked R., Trib.  374 4.8 Mi.  Habitat Degradation  

East Fork Drywood Cr.  1320 10 Mi.  Low Dissolved Oxygen  

East Fork Fishing R.  386 12.9 Mi.  Unknown (Biological Data)  

East Fork Grand R.  467 6.5 Mi.  Habitat Degradation  

East Fork Huzzah Cr.  1926 2 Mi.  Unknown (Biological Data)  

East Fork Little Blue R.  428 3.7 Mi.  Habitat Degradation  

East Fork Little Blue R., Trib.  429 1.9 Mi.  Habitat Degradation  

East Fork Little Tarkio Cr.  249 17.8 Mi.  Habitat Degradation  

East Fork Lost Cr.  497 10 Mi.  Habitat Degradation  

East Fork Postoak Cr.  932 12.2 Mi.  Habitat Degradation  

East Fork Shoal Cr.  398 2.9 Mi.  Habitat Degradation  

East Fork Sni-A-Bar Cr.  402 9.6 Mi.  Habitat Degradation, Low Dissolved Oxygen  

Ebo Cr.  2085 1.6 Mi.  Habitat Degradation  

Edmondson Cr.  414 1.9 Mi.  Habitat Degradation  

Edmondson Cr., Trib.  415 3.1 Mi.  Habitat Degradation  

Elk Fork Salt R.  130 7.7 Mi.  Habitat Degradation  

Elkhorn Cr.  287 11.8 Mi.  Habitat Degradation  

Elm Br.  149 3 Mi.  Habitat Degradation  

Elm Grove Br.  331 4.2 Mi.  Habitat Degradation  

Fabius R.  55 3.5 Mi.  Habitat Degradation  

Fassnight Cr.  3370 2.8 Mi.  Unknown (Biological Data)  

Fee Fee Cr. (old)  1705 1 Mi.  Habitat Degradation  

Femme Osage Cr.  1605 8.2 Mi.  Mercury (Fish Tissue)  

Fire Br.  375 5.4 Mi.  Habitat Degradation  

First Cr.  318 4.7 Mi.  Habitat Degradation  

Fish Br.  143 1.9 Mi.  Habitat Degradation  

Flat Cr.  129 13.5 Mi.  Habitat Degradation  

Fletchall Cr.  471 4 Mi.  Habitat Degradation  

Florida Cr.  289 8.4 Mi.  Habitat Degradation  

Floyd Cr.  114 5.1 Mi.  Habitat Degradation  

Galbreath Cr.  135 5.8 Mi.  Habitat Degradation  

Galloway Cr.  3373 3.2 Mi.  Habitat Degradation  

Garrison Fk.  407 6.8 Mi.  Habitat Degradation  

Gasconade R.  1496 11.2 Mi.  Unknown (Biological Data)  

Goose Cr.  456 2.4 Mi.  Habitat Degradation  

Goose Cr.  532 4.4 Mi.  Habitat Degradation  

Grand R., Old Channel  512 15.2 Mi.  Habitat Degradation  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Grand R., Old Channel  513 3.1 Mi.  Habitat Degradation  

Grand R., Old Channel  517 2.5 Mi.  Habitat Degradation  

Grassy Cr.  72 19.8 Mi.  Habitat Degradation  

Greys Lake  233 5.2 Mi.  Habitat Degradation  

Grindstone Cr., Trib.  504 1 Mi.  Habitat Degradation  

Grove Cr.  321 3.3 Mi.  Habitat Degradation  

Grove Cr.  3204 2.9 Mi.  Lead, Zinc (Sediment)  

Guinns Cr.  23 0.5 Mi.  Habitat Degradation  

Harviell Ditch (#3)  2615 16.2 Mi.  Habitat Degradation  

Hayzlett Br.  285 2.4 Mi.  Habitat Degradation  

Hickory Cr.  186 6 Mi.  Habitat Degradation  

Hickory Cr.  266 1 Mi.  Habitat Degradation  

Hickory Cr.  308 1 Mi.  Habitat Degradation  

Hickory Cr.  335 2 Mi.  Habitat Degradation  

Hickory Cr.  442 2.8 Mi.  Habitat Degradation  

Hickory Cr.  490 3 Mi.  Habitat Degradation  

High Cr.  229 6.3 Mi.  Habitat Degradation  

High Cr., Trib.  232 2 Mi.  Habitat Degradation  

High Creek Ditch  228 3.7 Mi.  Habitat Degradation  

Highly Cr.  307 3.9 Mi.  Habitat Degradation  

Holland Br.  350 3 Mi.  Habitat Degradation  

Holtzclaw Cr.  351 2 Mi.  Habitat Degradation  

Honey Cr.  338 6.7 Mi.  Habitat Degradation  

Honey Cr.  509 8.3 Mi.  Habitat Degradation  

Honey Cr.  919 7 Mi.  Habitat Degradation  

Hoover Cr.  127 7.2 Mi.  Habitat Degradation  

Horseshoe Cr.  3413 5.8 Mi.  Low Dissolved Oxygen  

Huff Cr.  306 2 Mi.  Habitat Degradation  

Hurricane Br.  435 1.8 Mi.  Habitat Degradation  

Indian Br.  432 3.8 Mi.  Habitat Degradation  

Indian Camp Cr.  211 3.3 Mi.  Habitat Degradation  

Indian Cr.  62 3.5 Mi.  Habitat Degradation  

Indian Cr.  171 20 Mi.  Habitat Degradation  

Indian Cr.  477 3.2 Mi.  Habitat Degradation  

Indian Cr.  1999 21.4 Mi.  Habitat Degradation  

Iowa Ditch  234 2.8 Mi.  Habitat Degradation  

Irvins Br.  494 3.3 Mi.  Habitat Degradation  

Island Cr.  485 8.9 Mi.  Habitat Degradation  

Jenkins Cr.  286 7.2 Mi.  Habitat Degradation  

Joachim Cr.  1719 30.2 Mi.  Lead (Sediment)  

Johns Br.  184 1.3 Mi.  Habitat Degradation  

Jones Br.  3968 1.5 Mi.  VOCs (Sediment)  

Jordan Br.  275 7.2 Mi.  Habitat Degradation  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Jordan Cr.  329 1.4 Mi.  Habitat Degradation  

Keeney Cr.  384 4.9 Mi.  Habitat Degradation  

Kettle Cr.  516 0.8 Mi.  Habitat Degradation  

Kimsey Cr.  262 0.8 Mi.  Habitat Degradation  

Kimsey Cr.  263 2.5 Mi.  Habitat Degradation  

Kimsey Cr.  264 6.7 Mi.  Habitat Degradation  

Lake Cr.  359 5.7 Mi.  Habitat Degradation  

Lake Cr.  431 3.3 Mi.  Habitat Degradation  

Lake Tom Sawyer  7035 4 Ac.  Mercury (Fish Tissue)  

Larry Cr.  507 1.2 Mi.  Habitat Degradation  

Lead Cr.  179 7.5 Mi.  Habitat Degradation  

Lead Cr.  178 1 Mi.  Habitat Degradation  

Lick Fk.  514 5.7 Mi.  Habitat Degradation  

Lick Fk.  515 9.8 Mi.  Habitat Degradation  

Lincoln Cr.  280 7.4 Mi.  Habitat Degradation  

Little Bear Cr.  194 4 Mi.  Habitat Degradation  

Little Blue R.  424 4.3 Mi.  Habitat Degradation  

Little Bourbeuse R.  2063 3 Mi.  Unknown (Biological Data)  

Little Crooked Cr.  118 4.7 Mi.  Habitat Degradation  

Little Dardenne Cr.  223 7.4 Mi.  Unknown (Biological Data)  

Little Fabius R.  79 36.4 Mi.  Habitat Degradation  

Little Fox R.  39 19.8 Mi.  Habitat Degradation  

Little Lead Cr.  181 4 Mi.  Habitat Degradation  

Little Lost Cr.  1619 1.5 Mi.  Unknown (Biological Data)  

Little Moniteau Cr.  814 5.1 Mi.  Habitat Degradation  

Little Muddy Cr.  440 4.1 Mi.  Habitat Degradation  

Little Otter Cr.  120 6.2 Mi.  Habitat Degradation  

Little Otter Cr.  526 3 Mi.  Habitat Degradation  

Little Sandy Cr.  165 6 Mi.  Habitat Degradation  

Little Sandy Cr., Trib.  166 2.1 Mi.  Habitat Degradation  

Little Sni-A-Bar Cr.  403 6.7 Mi.  Habitat Degradation  

Little Sni-A-Bar Cr.  404 7.5 Mi.  Habitat Degradation  

Little Tabo Cr.  409 9.2 Mi.  Habitat Degradation  

Little Tarkio Cr.  250 15.4 Mi.  Habitat Degradation  

Little Tarkio Cr., Old Channel  260 5.3 Mi.  Habitat Degradation  

Little Tarkio Cr., Old Channel  261 8.3 Mi.  Habitat Degradation  

Little Tarkio Ditch  251 6.6 Mi.  Habitat Degradation  

Little Third Fork Platte R.  328 26 Mi.  Habitat Degradation  

Little Wyaconda R.  52 7.4 Mi.  Habitat Degradation  

Little Wyaconda R.  53 7.5 Mi.  Habitat Degradation  

Littleby Cr.  147 16 Mi.  Habitat Degradation  

Log Cr.  533 8.8 Mi.  Habitat Degradation  

Long Br.  139 29 Mi.  Habitat Degradation  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Long Br.  243 3 Mi.  Habitat Degradation  

Long Br.  340 15 Mi.  Habitat Degradation  

Long Br.  488 5.7 Mi.  Habitat Degradation  

Long Cr.  535 3.3 Mi.  Habitat Degradation  

Lost Cr.  1617 6.4 Mi.  Unknown (Biological Data)  

Lost Cr.  1618 3.8 Mi.  Unknown (Biological Data)  

Lotts Cr.  466 9.7 Mi.  Habitat Degradation  

Lumpkin Cr.  425 0.5 Mi.  Habitat Degradation  

Mace Cr.  267 5.8 Mi.  Habitat Degradation  

Maple Leaf Lake  7398 127 Ac.  Mercury (Fish Tissue)  

Marais des Cygnes R.  1297 32 Mi.  Bacteria  

Marlowe Cr.  474 6.7 Mi.  Habitat Degradation  

Marlowe Cr.  475 1 Mi.  Habitat Degradation  

Marrowbone Cr.  511 13.9 Mi.  Habitat Degradation  

McCarty Cr.  1338 13.2 Mi.  pH  

McCoy Cr.  213 1.9 Mi.  Habitat Degradation  

McCoy Cr.  214 4.5 Mi.  Habitat Degradation  

McElroy Cr.  231 3 Mi.  Habitat Degradation  

McGuire Br.  324 5.4 Mi.  Habitat Degradation  

Memphis Reservoir  7013 39 Mi.  Temperature  

Middle Branch Squaw Cr.  258 3 Mi.  Habitat Degradation  

Middle Fork Grand R.  472 2.5 Mi.  Habitat Degradation  

Middle Fork Grand R., Trib.  473 1.4 Mi.  Habitat Degradation  

Middle Fork Lost Cr.  496 8 Mi.  Habitat Degradation  

Middle Fork Salt R., Trib.  125 1 Mi.  Habitat Degradation  

Middle Tarkio Cr.  245 10 Mi.  Habitat Degradation  

Mikes Cr.  3254 4 Mi.  Habitat Degradation  

Mill Cr.  265 10 Mi.  Habitat Degradation  

Mill Cr.  301 10.8 Mi.  Habitat Degradation  

Mill Cr.  529 1.3 Mi.  Habitat Degradation  

Mill Cr., Trib.  303 1.8 Mi.  Habitat Degradation  

Millers Cr.  740 1.9 Mi.  Sedimentation  

Milligan Cr.  134 9 Mi.  Habitat Degradation  

Mineral Fk., Trib.  2115 2 Mi.  Lead, Zinc (Sediment)  

Missouri R., Trib.  411 5.3 Mi.  Habitat Degradation  

Mistaken Cr.  1544 1.5 Mi.  Unknown (Biological Data)  

Moccasin Cr.  483 2.6 Mi.  Habitat Degradation  

Moss Br.  302 2.4 Mi.  Habitat Degradation  

Moss Cr.  369 13.7 Mi.  Habitat Degradation  

Moss Cr., Trib.  370 0.5 Mi.  Habitat Degradation  

Mouse Cr.  426 1.5 Mi.  Habitat Degradation, Low Dissolved Oxygen  

Mozingo Cr.  343 5.1 Mi.  Habitat Degradation  

Mud Cr.  128 17.5 Mi.  Habitat Degradation  
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Water body  WBID  Size  Units  Potential Pollutant or Condition  

Mud Cr.  538 4.5 Mi.  Habitat Degradation  

Mud Cr.  541 6.7 Mi.  Habitat Degradation  

Mud Cr., Trib.  544 2 Mi.  Habitat Degradation  

Mud Cr., Trib.  545 1 Mi.  Habitat Degradation  

Mud Cr., Trib.  546 0.8 Mi.  Habitat Degradation  

Mud Creek Ditch  537 3.5 Mi.  Habitat Degradation  

Muddy Cr.  291 3.5 Mi.  Habitat Degradation  

Muddy Cr.  434 3.5 Mi.  Habitat Degradation  

Muddy Cr.  492 6 Mi.  Habitat Degradation  

Muddy Fk.  391 8.4 Mi.  Inconclusive Invert Data  

Narrows Cr.  126 2.6 Mi.  Habitat Degradation  

Naylor Cr.  277 1 Mi.  Habitat Degradation  

Neals Cr.  2752 3.2 Mi.  Nickel, Lead (Sediment)  

New #7 Chute  3157 2 Mi.  Habitat Degradation  

New Hope Cr.  392 5.5 Mi.  Habitat Degradation  

Nichols Cr.  309 4.6 Mi.  Habitat Degradation  

Nichols Cr., Trib.  310 1.3 Mi.  Habitat Degradation  

Nishnabotna R., Old Channel  238 13.7 Mi.  Habitat Degradation  

Nishnabotna R., Old Channel  240 3 Mi.  Habitat Degradation  

Nishnabotna R., Trib. To Old 

Channel  239 0.9 Mi.  Habitat Degradation  

Nishnabotna R., Trib. To Old 

Channel  241 2 Mi.  Habitat Degradation  

Nodaway R., Old Channel  284 10 Mi.  Habitat Degradation  

Nodaway R., Old Channel  294 1.2 Mi.  Habitat Degradation  

Nodaway R., Old Channel  295 2 Mi.  Habitat Degradation  

Nodaway R., Old Channel  297 1.5 Mi.  Habitat Degradation  

Nodaway R., Old Channel  298 1 Mi.  Habitat Degradation  

Nodaway R., Old Channel  299 2.5 Mi.  Habitat Degradation  

Nodaway R., Old Channel  300 3.7 Mi.  Habitat Degradation  

Nodaway R., Old Channel  304 2.5 Mi.  Habitat Degradation  

Nodaway R., Old Channel  305 2.8 Mi.  Habitat Degradation  

Nodaway R., Old Channel  311 1 Mi.  Habitat Degradation  

Nodaway R., Trib.  281 1 Mi.  Habitat Degradation  

North Branch Wilsons Cr.  3811 3.8 Mi.  Habitat Degradation  

North Fabius R.  59 1 Mi.  Habitat Degradation  

North Fork Middle Fabius R.  65 28.2 Mi.  Habitat Degradation  

North Fork North Fabius R.  58 9 Mi.  Habitat Degradation  

North Fork Salt R.  113 17.2 Mi.  Habitat Degradation  

North Indian Cr., Trib.  3261 1.3 Mi.  Unknown (Biological Data)  

North Mud Cr.  540 6.2 Mi.  Habitat Degradation  

North Wyaconda R.  49 9.2 Mi.  Habitat Degradation  

Norvey Cr.  344 9.3 Mi.  Habitat Degradation  

Water body  WBID  Size  Units  Potential Pollutant or Condition  
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Nulls Cr.  175 5.8 Mi.  Habitat Degradation  

Old Mines Cr., Trib.  2113 1 Mi.  Habitat Degradation  

Old Town Br.  1331 7 Mi.  Habitat Degradation  

Old Town Br., Trib.  3647 1.3 Mi.  Habitat Degradation  

Olive Br.  3504 0.8 Mi.  Habitat Degradation  

One Hundred And Two R.  342 74.5 Mi.  Habitat Degradation, Atrazine  

Opossum Cr.  3190 6 Mi.  Habitat Degradation, Low Dissolved Oxygen  

Osage Fk.  1472 69 Mi.  Bacteria  

Otter Cr.  525 2 Mi.  Habitat Degradation  

Palmer Cr.  357 12.2 Mi.  Habitat Degradation  

Palmer Cr.  358 2.8 Mi.  Habitat Degradation  

Palmer Lake  7441 102 Ac.  Mercury (Fish Tissue)  

Panther Cr.  460 4.8 Mi.  Habitat Degradation  

Panther Cr.  521 5 Mi.  Habitat Degradation  

Panther Cr., Trib.  522 2.4 Mi.  Habitat Degradation  

Paris Br.  176 3 Mi.  Habitat Degradation  

Peddler Cr.  469 1.5 Mi.  Habitat Degradation  

Peddler Cr.  470 3 Mi.  Habitat Degradation  

Pedlar Cr.  283 5.4 Mi.  Habitat Degradation  

Peno Cr.  99 14.4 Mi.  Low Dissolved Oxygen  

Peruque Cr.  218 10.9 Mi.  Habitat Degradation  

Pigeon Cr.  349 7.2 Mi.  Habitat Degradation  

Pike Creek Ditch  2813 4 Mi.  Habitat Degradation  

Pilot Grove Cr.  439 5.4 Mi.  Habitat Degradation  

Pine Cr.  2692 1 Mi.  Unknown (Biological Data)  

Platte R., Old Channel  325 3.4 Mi.  Habitat Degradation  

Platte R., Old Channel  326 2.2 Mi.  Habitat Degradation  

Platte R., Old Channel  332 4 Mi.  Habitat Degradation  

Platte R., Old Channel  341 5 Mi.  Habitat Degradation  

Platte R., Old Channel  348 1 Mi.  Habitat Degradation  

Plattin Cr.  1728 19.9 Mi.  Low Dissolved Oxygen  

Polecat Cr.  445 11.1 Mi.  Habitat Degradation  

Pomme Cr.  2192 1.8 Mi.  Habitat Degradation  

Pond Cr.  2127 1.3 Mi.  Sedimentation  

Poor Br.  195 3 Mi.  Habitat Degradation  

Prairie Cr.  313 3.7 Mi.  Habitat Degradation  

Prairie Cr., Trib.  314 1 Mi.  Habitat Degradation  

Rattlesnake Cr.  520 3 Mi.  Habitat Degradation  

Red Oak Cr.  2037 5.2 Mi.  Low Dissolved Oxygen  

Reese Fk.  136 7 Mi.  Habitat Degradation  

Reid Cr.  168 2 Mi.  Habitat Degradation  

Ricky Cr.  1237 6 Mi.  Habitat Degradation  

Riggin Br.  347 1.9 Mi.  Habitat Degradation  

Water body  WBID  Size  Units  Potential Pollutant or Condition  
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Rock Cr.  78 4 Mi.  Habitat Degradation  

Rock Cr.  236 2.2 Mi.  Habitat Degradation  

Rock Cr.  237 19 Mi.  Habitat Degradation  

Rocky Fk.  378 4 Mi.  Habitat Degradation  

Rollins Cr.  382 7 Mi.  Habitat Degradation  

Rush Cr.  278 4.5 Mi.  Habitat Degradation  

Saline Cr.  2189 1.8 Mi.  Low Dissolved Oxygen  

Saline Cr.  2190 2.3 Mi.  Low Dissolved Oxygen  

Salt Br.  413 5.7 Mi.  Habitat Degradation  

Sampson Cr.  453 13.5 Mi.  Habitat Degradation  

Sampson Cr.  455 5.6 Mi.  Habitat Degradation  

Sand Cr.  290 4.9 Mi.  Habitat Degradation  

Sand Run  206 2 Mi.  Habitat Degradation  

Sandy Cr.  183 6 Mi.  Habitat Degradation  

Second Cr.  317 11.5 Mi.  Habitat Degradation  

Shackelford Br.  385 5.9 Mi.  Habitat Degradation  

Shady Cr.  172 9.4 Mi.  Habitat Degradation  

Shain Cr.  450 13 Mi.  Habitat Degradation  

Shays Cr.  2865 1.7 Mi.  Lead, Arsenic (Sediment)  

Sheep Cr.  530 1 Mi.  Habitat Degradation  

Shell Br.  105 2.5 Mi.  Habitat Degradation  

Shipley Slough  2971 2.5 Mi.  Habitat Degradation  

Shoal Cr.  396 10.3 Mi.  Habitat Degradation  

Shoal Cr.  397 10.6 Mi.  Habitat Degradation  

Shoal Cr.  518 54.6 Mi.  Habitat Degradation  

Shoal Cr.  1934 7.7 Mi.  Habitat Degradation  

Shoal Cr.  3229 0.5 Mi.  Bacteria  

Shoal Creek Ditch  519 9.8 Mi.  Habitat Degradation  

Silver Cr.  3244 1.9 Mi.  Zinc (Sediment)  

Sitton Br.  173 0.8 Mi.  Habitat Degradation  

Sitton Br.  174 2.8 Mi.  Habitat Degradation  

Smith Fork  353 3 Mi.  Habitat Degradation  

Sni-A-Bar Cr.  401 4.3 Mi.  Habitat Degradation, Low Dissolved Oxygen  

Snyder Ditch  2775 6.5 Mi.  Habitat Degradation  

South Big Cr.  506 5.6 Mi.  Habitat Degradation  

South Brush Cr.  108 2 Mi.  Habitat Degradation  

South Cr.  3369 3.8 Mi.  Bacteria  

South Fork Blackwater R.  921 5.7 Mi.  Habitat Degradation  

South Fork Clear Cr.  293 6 Mi.  Habitat Degradation  

South Fork Middle Fabius R.  67 14.8 Mi.  Habitat Degradation  

South Fork Middle Fabius R.  68 13 Mi.  Habitat Degradation  

South Fork North Fabius R.  60 11.5 Mi.  Habitat Degradation  

South Fork North Fabius R., Trib.  61 4.1 Mi.  Habitat Degradation  

Water body  WBID  Size  Units  Potential Pollutant or Condition  
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South Fork Salt R., Trib.  146 0.5 Mi.  Habitat Degradation  

South Fork South Fabius R.  76 7.9 Mi.  Habitat Degradation  

South Fork South Fabius R.  77 18.3 Mi.  Habitat Degradation  

South Mud Cr.  542 3.8 Mi.  Habitat Degradation  

South R.  3 16.3 Mi.  Unknown (Biological Data)  

South Wyaconda R.  51 17.5 Mi.  Habitat Degradation  

Spring R.  3159 0.5 Mi.  Bacteria, Metals (Sediments)  

Spring R.  3167 1 Mi.  Bacteria  

Squaw Cr.  252 21 Mi.  Habitat Degradation  

Stahl Cr.  3176 7.3 Mi.  E. coli  

Steins Cr.  1486 16.6 Mi.  Habitat Degradation  

Stillcamp Ditch  2810 12.3 Mi.  Habitat Degradation  

Stillhouse Br.  489 2 Mi.  Habitat Degradation  

Sugar Cr.  156 11 Mi.  Habitat Degradation  

Sugar Cr.  270 3 Mi.  Habitat Degradation  

Sugar Cr.  271 6.5 Mi.  Habitat Degradation  

Sulphur Cr.  169 9.3 Mi.  Habitat Degradation  

Sweetwater Br.  2866 1 Mi.  Lead, Cadmium (Sediment)  

Sweetwater Br.  2867 1.7 Mi.  Lead, Cadmium (Sediment)  

Sweetwater Br., Trib.  2868 1 Mi.  Lead (Sediment)  

Tabo Cr.  405 11.4 Mi.  Habitat Degradation  

Tabo Cr.  406 8.4 Mi.  Habitat Degradation  

Tarkio R.  242 33.5 Mi.  Habitat Degradation  

Thompson Br.  458 1 Mi.  Habitat Degradation  

Thompson Cr.  437 1.6 Mi.  Habitat Degradation  

Tobin Cr.  64 8 Mi.  Habitat Degradation  

Troublesome Cr.  73 4.8 Mi.  Unknown (Biological Data)  

Tub Cr.  534 1 Mi.  Habitat Degradation  

Turkey Cr.  138 2 Mi.  Habitat Degradation  

Turkey Cr.  361 5 Mi.  Habitat Degradation  

Turkey Cr.  362 3.5 Mi.  Habitat Degradation  

Turkey Cr.  486 1.5 Mi.  Habitat Degradation  

Turkey Cr.  523 2.5 Mi.  Habitat Degradation  

Turkey Cr.  199 12 Mi.  Habitat Degradation  

Turkey Cr., Trib.  524 1 Mi.  Habitat Degradation  

Unity Village Lake #2  7099 26 Ac.  Mercury (Fish Tissue)  

Van Meter Ditch  412 4.5 Mi.  Habitat Degradation  

Wakenda Cr.  360 29.2 Mi.  Habitat Degradation  

Wakenda Cr.  364 10.6 Mi.  Habitat Degradation  

Wakenda Cr., Old Channel  368 3 Mi.  Habitat Degradation  

Walnut Cr.  1339 2.3 Mi.  Low Dissolved Oxygen  

Walnut Fork  487 4.3 Mi.  Habitat Degradation  

Wamsley Cr.  505 1.7 Mi.  Habitat Degradation  

Water body  WBID  Size  Units  Potential Pollutant or Condition  
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Weldon Br.  459 4.4 Mi.  Habitat Degradation  

West Fork Big Cr.  449 18 Mi.  Habitat Degradation  

West Fork Crooked R.  379 6.6 Mi.  Habitat Degradation  

West Fork Crooked R.  380 9.8 Mi.  Habitat Degradation  

West Fork Cuivre R.  177 42.4 Mi.  Habitat Degradation  

West Fork Cuivre R.  185 23.9 Mi.  Habitat Degradation  

West Fork Lost Cr.  499 11.7 Mi.  Habitat Degradation  

West Fork Lost Cr., Trib.  500 2.8 Mi.  Habitat Degradation  

West Fork Lost Cr., Trib.  501 2.6 Mi.  Habitat Degradation  

West Fork Postoak Cr.  929 12.8 Mi.  Habitat Degradation  

West Fork Wakenda Cr.  366 3.3 Mi.  Habitat Degradation  

West Fork Wakenda Cr.  367 7.8 Mi.  Habitat Degradation  

West High Cr.  230 2.8 Mi.  Habitat Degradation  

West Tarkio Cr.  244 1.2 Mi.  Habitat Degradation  

West Tarkio Cr.  246 9.6 Mi.  Habitat Degradation  

Wheeler Cr.  503 2.4 Mi.  Habitat Degradation  

Whitcomb Br.  200 2.5 Mi.  Habitat Degradation  

White Cloud Cr.  346 12.8 Mi.  Habitat Degradation  

White Oak Cr.  454 9 Mi.  Habitat Degradation  

White Oak Cr.  190 2.6 Mi.  Habitat Degradation  

Wildcat Cr.  259 4 Mi.  Habitat Degradation  

Wildcat Cr.  480 6.2 Mi.  Habitat Degradation  

Wildcat Cr.  482 7.4 Mi.  Habitat Degradation  

Wildcat Cr., Trib.  481 2 Mi.  Habitat Degradation  

Wildcat Cr., Trib.  484 2 Mi.  Habitat Degradation  

Williams Cr.  387 9.1 Mi.  Unknown (Biological Data)  

Willow Cr.  381 6.5 Mi.  Habitat Degradation  

Willow Cr.  498 1 Mi.  Habitat Degradation  

Willow Cr.  543 1.5 Mi.  Habitat Degradation  

Winn Br.  122 5 Mi.  Habitat Degradation  

Wolf Cr.  191 4.5 Mi.  Habitat Degradation  

Wolf Cr., Trib.  3589 1.5 Mi.  Low Dissolved Oxygen  

Wyaconda R.  47 42.2 Mi.  Habitat Degradation  

Yeater Br.  210 2.6 Mi.  Habitat Degradation  

Zadie Cr.  448 5.3 Mi.  Habitat Degradation  

Zounds Br.  479 3 Mi.  Habitat Degradation  
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Appendix 8: Web References to Partner Information and Data 

 

Missouri Department of Agriculture  

http://www.mda.mo.gov/index.html 

 

Missouri Department of Conservation 

http://mdc.mo.gov  

Missouri’s Watersheds 

http://mdc.mo.gov/fish/watershed  

Missouri Stream and Watersheds 

http://mdc4.mdc.mo.gov/applications/MDCLibrary/MDCLibrary2.aspx?NodeID=118 

Aquatic Resource Education 

http://mdc4.mdc.mo.gov/applications/MDCLibrary/MDCLibrary2.aspx?NodeID=121 

Lakes and Ponds 

http://mdc4.mdc.mo.gov/applications/MDCLibrary/MDCLibrary2.aspx?NodeID=119 

 

Missouri Department of Health and Senior Services 

http://www.dhss.mo.gov/ 

 

Missouri Department of Natural Resources 

 http://www.dnr.mo.gov  

 Water Protection Map Gallery  

 http://www.dnr.mo.gov/env/wpp/wpp-map-gallery.htm  

 303(d) List of Impaired Waters  

 http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm 

 Who’s monitoring your watershed? 

 http://www.dnr.mo.gov/env/wpp/watersheds.htm 

 Missouri Water Quality Report  

 http://www.dnr.mo.gov/env/wpp/waterquality/305b/index.html  

 319 NPS Implementation Program 

 http://www.dnr.mo.gov/env/wpp/nps/index.html  

 Division of Environmental Quality Blog Page 

 http://blogs.mo.gov/env/ 

 

Missouri Stream Team 

http://www.mostreamteam.org/ 

 Volunteer Water Quality Monitoring 

 http://www.mostreamteam.org/vwqm.asp 

 

Missouri Watershed Information Network 

http://www.mowin.org 

 

Missouri Resource Assessment Partnership 

http://www.cerc.usgs.gov/morap/ 

 

http://www.mda.mo.gov/index.html
http://mdc.mo.gov/
http://mdc.mo.gov/fish/watershed
http://mdc4.mdc.mo.gov/applications/MDCLibrary/MDCLibrary2.aspx?NodeID=118
http://mdc4.mdc.mo.gov/applications/MDCLibrary/MDCLibrary2.aspx?NodeID=121
http://mdc4.mdc.mo.gov/applications/MDCLibrary/MDCLibrary2.aspx?NodeID=119
http://www.dhss.mo.gov/
http://www.dnr.mo.gov/
http://www.dnr.mo.gov/env/wpp/wpp-map-gallery.htm
http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm
http://www.dnr.mo.gov/env/wpp/watersheds.htm
http://www.dnr.mo.gov/env/wpp/waterquality/305b/index.html
http://www.dnr.mo.gov/env/wpp/nps/index.html
http://blogs.mo.gov/env/
http://www.mostreamteam.org/
http://www.mostreamteam.org/vwqm.asp
http://www.mowin.org/
http://www.cerc.usgs.gov/morap/
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Mark Twain National Forest 

http://www.fs.fed.us/r9/forests/marktwain/ 

 

Natural Resources Conservation Service (NRCS) 

http://www.nrcs.usda.gov/ 

 NRCS Performance Results System (PRS) 

 http://ias.sc.egov.usda.gov/PRSHOME/ 

 NRCS Missouri (MO) Water Resources 

 http://www.mo.nrcs.usda.gov/water.html 

 NRCS MO Data, Maps and Analysis

 http://www.mo.nrcs.usda.gov/technical/maps_img_indes.html 

NRCS Natural Resource Inventory  

http://www.nrcs.usda.gov/wps/portal/nrcs/main/mo/technical/dma/nri/ 

NRCS MO Rapid Watershed Assessments 

 http://www.nrcs.usda.gov/wps/portal/nrcs/main/mo/technical/dma/rwa/ 

 

United States Geological Survey (USGS) 

http://www.usgs.gov/ 

 Science in Your Watershed 

http://water.usgs.gov/wsc/ 

USGS Missouri Water Science Center 

http://mo.water.usgs.gov/ 

 USGS Real-Time Data for Missouri Water Quality 

http://waterdata.usgs.gov/mo/nwis/current?type=quality&group_key=basin_cd&search_s

ite_no_station_nm=&format=pre 

 

Center for Agricultural, Resource, and  

Environmental Systems (CARES)  

http://www.cares.missouri.edu/  

 

USDA – Farm Service Agency 

http://www.fsa.usda.gov/FSA 

 Water Resources 

 http://www.fsa.usda.gov/FSA/webapp?area=home&subject=ecrc&topic=war 

 

USDA – Forest Service 

http://www.fs.fed.us/ 

 Water 

http://www.fs.fed.us/water/ 

United States Environmental Protection Agency 

http://epa.gov/ 

 Office of Wetlands, Oceans and Watersheds 

http://www.epa.gov/owow/nps/ 

 Watershed Funding Opportunities 

 http://water.epa.gov/grants_funding/shedfund/watershedfunding.cfm 

 Publications and Information Resources 

 http://www.epa.gov/owow/nps/pubs.html 

 Low Impact Development 

http://www.fs.fed.us/r9/forests/marktwain/
http://www.nrcs.usda.gov/
http://ias.sc.egov.usda.gov/PRSHOME/
http://www.mo.nrcs.usda.gov/water.html
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mo/technical/dma/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mo/technical/dma/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mo/technical/dma/nri/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/mo/technical/dma/rwa/
http://www.usgs.gov/
http://water.usgs.gov/wsc/
http://mo.water.usgs.gov/
http://waterdata.usgs.gov/mo/nwis/current?type=quality&group_key=basin_cd&search_site_no_station_nm=&format=pre
http://waterdata.usgs.gov/mo/nwis/current?type=quality&group_key=basin_cd&search_site_no_station_nm=&format=pre
http://www.cares.missouri.edu/
http://www.fsa.usda.gov/FSA
http://www.fsa.usda.gov/FSA/webapp?area=home&subject=ecrc&topic=war
http://www.fs.fed.us/
http://www.fs.fed.us/water/
http://epa.gov/
http://water.epa.gov/aboutow/owow/
http://water.epa.gov/aboutow/owow/
http://water.epa.gov/grants_funding/shedfund/watershedfunding.cfm
http://www.epa.gov/nscep/
http://www.epa.gov/nscep/
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http://www.epa.gov/owow/nps/lid/ 

 NPS Outreach Toolbox 

 http://www.epa.gov/owow/nps/toolbox/ 

 Watershed Planning Handbook 

 http://www.epa.gov/owow/nps/watershed_handbook/ 

 Targeted Watershed Grant 

 http://www.epa.gov/owow/watershed/initiative/ 

Healthy Watersheds  

http://water.epa.gov/polwaste/nps/watershed/index.cfm 

Watershed Central 

 http://water.epa.gov/type/watersheds/datait/watershedcentral/index.cfm 

Nonpoint Source Categories 

http://water.epa.gov/polwaste/nps/categories.cfm 

  

United States Fish & Wildlife Service 

http://www.fws.gov/ 

 

University of Missouri Extension  

http://extension.missouri.edu/ 

 Natural Resources/Environmental Quality 

 http://extension.missouri.edu/main/DisplayCategory.aspx?C=72  

Natural Resources/Watershed Management  

http://extension.missouri.edu/main/DisplayCategory.aspx?C=75 

 

http://water.epa.gov/polwaste/green/index.cfm
http://water.epa.gov/polwaste/green/index.cfm
http://water.epa.gov/polwaste/nps/outreach.cfm
http://water.epa.gov/polwaste/nps/outreach.cfm
http://water.epa.gov/polwaste/nps/handbook_index.cfm
http://water.epa.gov/polwaste/nps/handbook_index.cfm
http://water.epa.gov/grants_funding/twg/initiative_index.cfm
http://water.epa.gov/grants_funding/twg/initiative_index.cfm
http://water.epa.gov/polwaste/nps/categories.cfm
http://www.fws.gov/
http://extension.missouri.edu/
http://extension.missouri.edu/main/DisplayCategory.aspx?C=72
http://extension.missouri.edu/main/DisplayCategory.aspx?C=75
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Appendix 9: Water Quality Monitoring Strategy for Missouri 
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 Note that information in this document is dynamic and may change as new information becomes available.  For 

example costs associated with QAPPs are now higher.    
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Introduction 

 

This document is a description of the present water quality monitoring program and a proposal 

for a comprehensive statewide water quality monitoring program for Missouri. 

 

Objectives 

 

The overall objective of the monitoring program is to provide data sufficient to allow a water 

quality assessment of all waters of the state.  

 

Specific objectives of the monitoring program are:  

 

2.1 to characterize background or reference water quality conditions 

2.2 to better understand daily, flow event and seasonal water quality variations and their 

underlying processes 

2.3 to characterize aquatic biological communities and habitats and to distinguish between: 

 2.31 unimpaired biotic communities  

 2.32 biotic communities impaired by water chemistry 

 2.33 biotic communities impaired due to habitat quality 

2.4 to assess time trends in water quality 

2.5 to characterize the impact of local and regional point and nonpoint source discharges on 

water quality 

2.6 to provide water quality information to support these management activities: 

 2.61 to check for compliance with water quality standards 

 2.62 to check for compliance with wastewater permit limits 

2.63 to develop water quality based permit limits and Total Maximum Daily Load studies 

 2.64 to develop the state 303(d) list and state 305(b) report 

 2.65 to determine the effectiveness of watershed management programs  

2.7 to support development of strategies to return impaired waters to compliance with water 

quality standards.  

 

Monitoring Design 

 

Three general types of water quality monitoring will be used.  These three are fixed stations, 

intensive surveys and screening level monitoring.  A fixed station monitoring program collects a 

selected group of analytes at predetermined sites on a regular schedule.  Fixed station programs 

typically collect data at given sites for several years.  Intensive surveys typically employ several 

monitoring sites in a small geographic area and sample with greater frequency, often multiple 

times per day. The duration of most intensive surveys is short, often lasting only one to a few 

days.  These surveys are often repeated multiple times over a one to three year period.  Screening 

level monitoring includes a number of low intensity, short duration monitoring activities.  These 

activities typically provide smaller amounts of data but have the advantage of monitoring more 

sites for a given amount of monitoring resources expended. 
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Fixed Station Network 

 

The fixed station network is designed to locate water chemistry, sediment, fish tissue and 

biological monitoring sites equitably among the major physiographic and land use divisions in 

Missouri. 

 

The fixed station network serves to meet monitoring objectives 2.1, 2.2, 2.3, 2.4, 2.61, 2.63, 2.64 

and 2.65 noted above.  Biological monitoring and long term fixed station chemical monitoring 

are considered the most effective ways of documenting the efficacy of nonpoint source control 

watershed projects.  The current fixed station stream network includes 70 sites monitored 

between six and 12 times annually by the U.S. Geological Survey for a wide variety of physical, 

chemical and bacteriological constituents and six of these sites are also sampled at less frequent 

intervals for a wide variety of pesticides.  Most of these streams are fifth order or larger.  There 

are two additional sites on the Missouri River where data sondes are deployed to collect 

continuous data from spring through autumn. These sites are listed in Appendix C.  Cost of 

monitoring program in FFY 2012 was $ 1,540,190.  DNR’s share of the total cost was 

$1,315,190.  

   

The Department of Natural Resources, Environmental Services Program in support of the Water 

Protection Program under the Wadeable Streams QAPP and the Low Flow Survey QAPP 

monitors water quality at  57 fixed  sites from two to 24 times annually for a shorter list of 

physical and chemical constituents. Most of these streams are fifth order or smaller.  Cost of 

current monitoring program: approximately $194,129 Wadable and $14,085 for Low Flow. .  

The 319 PPG also funds the Sediment QAPP for $25,319 and the Volunteer Monitoring QAPP 

for $126,258 

 

The Department funds two lake monitoring programs by the University of Missouri, Columbia. 

The Statewide Lake Assessment Program (SLAP) monitors approximately 40 lakes four times 

each during the summer of nutrients, chlorophyll, volatile and non-volatile solids and secchi 

depth.  The Lakes of Missouri Volunteer Monitoring Program collects data typically four to six 

times per year on approximately 30 lakes annually, including multiple sampling sites on larger 

reservoirs for nutrients, chlorophyll, and secchi depth.  Combined cost of these two programs is 

about $855,500. 

 

In coordination with USEPA Region VII, MDNR maintains a fish tissue-monitoring program of 

approximately 14 fixed sites monitored approximately once every two years for whole fish.  

These sites include a total of four sites on the Missouri and Mississippi Rivers and 10 sites on 

larger interior rivers. Missouri DNR current cost to collect these samples is approximately 

$73,000 funded from the Section 106 Grant.  Analytical work is done by USEPA Region VII.  

DNR and the Missouri Department of Conservation currently jointly run a fish tissue-monitoring 

program of about 30-50 sites annually.  Samples are typically composites of five or more fish 

and fillets or plugs are analyzed rather than the whole fish.  This program does not employ fixed 

sites.  Sites are determined in consultation with regional MDC staff, DNR and the Missouri 

Department of Health and Senior Services. 

 

The Department of Conservation also runs a Resource Assessment and Monitoring Program 

(RAM) that monitors approximately 100 stream sites annually.  Habitat assessment and aquatic 

invertebrate and fish community monitoring are performed on each stream.  Each year, 100 



 

 Page 137 
 

samples are divided relatively equally among each of three Ecological Drainage Units.  It will 

take about 8 years to cover the state with this sampling program.  Metrics for assessing the 

biological integrity of fish communities were developed for Ozark and Ozark Border streams in 

2008 (Doisey and Rabeni) but was unsuccessful for prairie streams.   
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Table 3.12 Overview of Current Monitoring Program and Additional Needs 
 

Medium 

Aquatic 

Resource 

Size MDNR 

sponsored 

sites 

unsponsored 

sites, data 

used  

Type of 

Monitoring 

# of New 

Sites 

Needed 

Freq. of 

Monitoring 

(#/yr) 

Selection 

Method 

Indicators 

Needed 

 

Rationale 

Water Great  

Rivers 

Miss. 362 

Mo. 490 

miles 

1 

3 

18 

6 

Chemical 1 

2 

4-12, + 

continuous  

J WC, SC, 

B, FT, H, 

Bac-T 

 

 

 

 

 

 

Water 

Large 

Rivers 
Non-wade 

 14 2+ Chemical 7 6-12 A  WC, SC, 

B, FT, H, 

Bac-T 

2.1,2.2,2.4,

2.5,2.6,2.7 

Medium 

Rivers 

wadeable 

 

 
38 8+   6-12  

P(RAM) 

WC, SC, 

B, FT, H, 

Bac-T 

 

Smaller 

Class. 

Streams 

Int. 

streams 

 43 33+ Chemical  2-24 J WC, SC, 

B, FT, H 

2.5,2.6,2.7 

 0 7 +60 

screening 

 P  

Large 

Lakes 

Class L2 

13 13  Chemical 0 4-12 A B, SC, H 2.1,2.2,2.4,

2.5,2.6,2.6

4,2.65,2.7 
   Bacteria    FT 

Medium 

Lakes 

Class 

L1,L3 

102 60    

 

 

  B, SC, H 

FT 

 

Small 

Lakes 

Class 

L1,L3 

300+ 63  Chemical  4 J FT 2.2,2.4,2.5,

2.6,2.7    Bacteria     

 100  Clarity  12 A  

Ground-

water 

Thousands 

of wells 

0  Chemistry 50 1 TBD WC, WL 2.1,2.4,2,5,

2.6,2.61, 

2.65  0  Nitrate 50 4  

Water Wetlands 

 

643,000 

acres 

0     TBD WC, SC, 

B,  H 

 

Fish Tissue Rivers & 

Lakes 

 DNR 12  Chemical 

(Toxicants) 

40  2YR J  2.1,2.4,2.5,

2.6,2.7  DNR 5  * J  

 MDC 30  * J  

    Water Precipit- 

ation 

NA 2  Chemical  ** ** WC 2.1,2.2,2.4 
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Water Full 

access 

public 

beaches  

23 23  bacteria 0  Rec. season A  Bac-T   

Water Limited 

access 

beaches 

10 to 15 0  bacteria 10 to 15 Rec. season A Bac-T  

Biological Smaller 

Streams 

 55  Aq. Inverts. 

(DNR) 

-30 2 J  2.3 

 0  30 2 P  

  Smaller 

Streams 

  67 Aq. Inverts 

& Fish 

(MDC) 

0 5YR P  Refine fish 

IBI 

2.3 

 

. 
 

Note:  Monitoring Frequency:  # = # of times per year. ,YR=monitored  once per year, 2 YR=monitored every 2nd year, 3YR= monitored every third year, etc. 
Selection Method: A= All waters in this group are monitored J=judgmental, P=stratified random selection 

Note:  A negative number in the Needed Number of Sites column indicates that in the future the current number of sites can be reduced by this number due to increases in other types of monitoring. 

* No fixed schedule, ** Follows National Atmospheric Deposition Program guidelines. 
MDNR sponsored stream sites includes 58 monitored by USGS and 37 by MDNR (95 total) 

Great rivers = 7 - 8 order; large rivers = 5 - 6 order; medium rivers = 4 - 5 order; small = <3rd order  

Indicators: WC = water chemistry; B = biology; FT = fish tissue; SC = sediment chemistry; H = habitat;     Bacteria = Bac-T; WL = water level 
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Special Studies 

 

Special studies tend to be driven by the need for site specific water quality information. This 

information is used to assist the water quality management process.  Examples of these needs 

would be to develop water quality based NPDES permit limits, to assist in compliance and 

enforcement activities or to better understand the water quality of an area so that water quality 

management activities meet the needs of the waters in question.  The goal of this monitoring 

proposal is to develop a system that anticipates the need for intensive surveys and completes all 

needed intensive surveys in a timely manner. 

 

Current special studies being conducted by the Department include: 

Wasteload Allocation Studies for wastewater treatment facilities that will be used to judge 

compliance with instream water quality standards and if necessary, be used to develop water 

quality based permit limits.  Approximately ten WLA studies are completed annually. 

Chemical monitoring targeted at coal, industrial, municipal or heavy metal mining sites or 

CAFOs.  The need for this type of monitoring varies greatly from year to year.  Typical number 

of sites monitored would range between 0 and 30.  Sampling frequency would depend on 

intended use of the data. 

 

Dissolved oxygen studies below hydropower dams.  Continuous DO monitors are maintained 

below the dams for a stipulated period of time.  

 

Stream morphology studies characterizing the degree of sinuosity and the degree of 

heterogeneity of channel width and depth.  

 

Aquatic invertebrate biomonitoring twice annually at approximately 50 sites. Sampling sites are 

divided between targeted sites where there are concerns with either point source discharges, 

discrete nonpoint source areas such as active or abandoned mining sites or concerns related to 

watershed wide nonpoint source problems and reference sites to which targeted sites are 

compared.   

 

Contracted Studies.  At any given time, the Department typically has several contracts for water 

quality monitoring that are ongoing. The majority of these support Section 319 funded watershed 

projects to control nonpoint source pollution, but outside contractors have been used to complete 

Use Attainability Analyses of streams and simple monitoring projects when costs or manpower 

limitations made them attractive, or when technically demanding work required a contractor with 

special training, skills or equipment.  

 

Screening Level Monitoring 

 

Rapid stream assessment protocols that rely on visual evidence and qualitative sampling of 

aquatic biota are the typical screening level monitoring procedures used by the Department.  

Some additional water chemistry sampling occurs as a result of inspections and complaint 

investigations. The state volunteer water quality monitoring program is also a significant source 

of screening level information.  In the last few years the Department’s ability to conduct 

screening level monitoring has been greatly reduced by the need to increase our intensive 

surveys.  Three Water Protection Program staff in the Monitoring and Assessment unit devotes a 

total of 0.25 FTE to rapid stream assessments.  This represents an assessment of approximately 
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100 streams annually below wastewater discharges, mining areas or landfills.   

 

Core Indicators 

 

Details of Proposed Core and Supplemental Indicators 

 

Table 4.1 Details of Proposed Core and Supplemental Indicators 

 
Protection of Aquatic Life 

Core Indicators 

Recreation 

Core Indicators 

Drinking Water Supply 

Core Indicators 

Fish and Shellfish 

Consumption 

Core Indicators 

Quantitative Sampling of 

Aq. Invertebrates 

Quantitative Sampling of 

Fish  

Qualitative Sampling of 

Invertebrates and Fish 

Habitat Assessment 

Flow 

Water Temperature 

Dissolved Oxygen 

PH 

Conductivity 

Sulfate 

Chloride 

KJN, NH3N,NO2+NO3N 

total P 

Diss. Al,Cd,Cu,Fe,Pb,Zn 

Sediment Toxicity 

Fecal Coliform 

Total N, total P 

 

For lakes only:  

Secchi depth 

Chlorophyll 

VSS 

NVSS 

Diss As,Cd,Cu,Pb,Zn 

NO2+NO3N 

Dissolved Solids 

 

For lakes only: 

Chlorophyll 

VSS 

NVSS 

Total N, total P 

Pesticides 

PCBs 

Hg,Pb 

 

Dioxins 

Dibenzo Furans 

Supplemental Indicators Supplemental Indicators Supplemental Indicators Supplemental Indicators 

 

Diss. Co, Ni, Cr, Th 

Bioassay toxicity 

Pesticides 

Hazardous chemicals Taste and odor causing 

substances 

Diss Fe, Mn 

Heavy metals, PAHs 

 

 

Quality Assurance 

 

Missouri DNR has an EPA approved quality assurance program in place.  All internal water 

quality monitoring by the DNR Division of Environmental Quality must be done under a Quality 

Assurance Project Plan with the DNR laboratory and approved by the Department QA manager.  

Environmental monitoring contracted to those outside of the Department requires the contractor 

to develop a Quality Assurance Project Plan that must be reviewed and approved by the 

Department. 

 

Data Management 

 

The Water Protection Program began using the Water Quality Assessment (WQA) data 

management system in September 2010.  Using this new system, the Water Protection Program 

is now downloading data from our main environmental data file to the EPA NDX system on a 

quarterly basis.  The WQA system also allows for automated transfer of our assessment database 

directly into EPA’s ATTAINS database.  

 

Environmental data including water, sediment and tissue chemistry, biological community data 
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for fish and aquatic invertebrates, and toxicity test results are housed in a single web based DB2 

data file.  This data and associate metadata (name of sampling organization, contact information, 

analytical methods used, quality assurance rating) can be accessed by the public directly from the 

DNR website. 

 

DNR currently maintains stewardship of the NHD database for the State of Missouri, and is 

actively working to correct errors and assign nationally accepted stream and lake names.  All 

locational data in our environmental data files are linked to the appropriate NHD segment. 

 

Data Analysis and Assessment 

 

All of the Department’s data analysis and assessment procedures are given in the most current 

version of the Section 303(d) Listing Methodology document.  This document is revised for each 

303(d) listing cycle through a public participation process and is located on the 303d home page 

on the DNR website.  All assessments are now entered into the WQA system.  All classified 

waters appear automatically within WQA as do any unclassified waters which have been 

previously assessed as “impaired”.  When any other unclassified water is first assessed as 

impaired, it is entered into the WQA system.  

 

8.   Reporting 

 

8.1 Clean Water Act Reporting 

 

Missouri will continue to provide Section 319 nonpoint source water quality assessments and 

Section 314 Lake water quality assessments as part of its Section 305(b) reporting requirements.  

Electronic assessment file updates are forwarded to USEPA annual by April 1 of odd numbered 

years. In even numbered years the Water Protection Program submits an integrated report 

containing the 305(b) report and the most recent proposed 303(d) list as one of the appendices to 

the report.  
 

8.2 Other Reports 

 

Other water quality related reports include Total Maximum Daily Load Studies, Water Quality 

Basin Plans, Water Quality Review Sheets developed in association with calculation of 

appropriate NPDES permit limits, and miscellaneous data summary reports associated with water 

quality data review and assessments. These reports are available either on the DNR website or 

are available for public viewing in the Department’s files. 

 

9.   Program Evaluation 

 

As part of the PPA/PPG process, Missouri DNR and USEPA Region VII will review the 

department’s monitoring strategy.  This review would include: (1) an update of the current 

program description biennially, (2) update the GAPs analysis biennially, and (3) identify 

monitoring strategy GAPs to be addressed in the next PPA/PPG cycle (annually). 
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General Support and Infrastructure Planning 

 

The table below summarizes the estimated funds necessary to implement the expansion of the 

current monitoring program to address the GAPs. 

 

 
Item Prior- 

ity 

Administrative Equipment DNR 

Personnel 

Contractual Total 

Large Streams –Chemistry 4 3,000   247,000* 250,000 

Large Streams - Biological 4 4,000   376,000 380,000 

Small Streams-Chemistry 4 12,000 60,000 600,000  672,000 

Fish Community 

Monitoring-Data Interp. 

3 1,000*   35,000** 36,000 

Improving Volunteer Mon. 

Data collection/submission 

4   2,000  2,000 

Expansion of Low Flow 

Survey Program 

2 1,600 20,000 108,400**  130,000 

Census of Lakes and their 

Bacterial Mon. Pgrms. 

3 600  5.400  

 

6,000 

       

Biological Monitoring of 

Lakes-Criteria development 

6 1,000*   79,000* 80,000 

Lake Biomonitoring Pgrm. 6 5,000  45,000  50,000 

Expansion of Volunteer 

Mon. Program on Lakes 

6 5,000 5,000 40,000  50,000 

Wetlands Inventory 6 1,000*   49,000* 50,000 

Wetlands Monitoring Pgrm 6 5,000 15,000 80,000  100,000 

Expansion of PDWP Chem. 

Analysis of Groundwater, 

Data Mngt by WPCB 

3  2,000 23,000  25,000 

Develop UAA and WQRS 

QAPPs and monitoring 

needs document 

2 completed 

2007 

 0  0 

WQ Monitoring for UAA 

or WQRS Purposes 

2       

Total for Priorities 2 & 3  4,200 22,000 145,800 35,000 221,000 

Total for Priority 4  19,000 60,000 602,000 623,000 1,354,000 

Total for Priority 6  17,000 20,000 165,000 128,000 330,000 

Grand Total  40,200 102,000 912,800 786,000 1,905,000 

* see Gap Analysis, Gap 1. 
** see Gap Analysis, Gap 3. 
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Appendix 9A:  Gaps Analysis 

 
FIXED STATION NETWORK 

 

GAP 1.  Great Rivers (The Missouri and Mississippi Rivers). 

 

GAP 1.1 Water Chemistry Monitoring.  The Missouri River has adequate chemical monitoring 

upstream of Kansas City.  The USCOE currently operates eight stations between Yankton, South 

Dakota and Rulo, Nebraska.  The USGS monitors at St. Joseph.  Between Kansas City and the 

mouth there is currently only one monitoring site sponsored by MDNR, at Hermann, about 60 

miles upstream from the St. Louis area.  One additional monitoring site is needed on the river, 

immediately downstream of the KC metro area.  There is currently at least one chemical 

monitoring site on the Mississippi River between the Des Moines and Ohio Rivers.  There are 

currently no fixed station monitoring points on the portion of the Mississippi bordering Missouri 

downstream of the Ohio River.  The addition of one site in this segment of the river is 

recommended. 

 

2011 Update:  The USCOE has withdrawn funding for the eight data sonde sites they funded 

previously.  Missouri DNR has switched our two data sonde sites on the Missouri (previously at 

Waverly and Boonville) to St. Joseph and Herrmann.  Missouri DNR also funded a monthly 

fixed station monitoring site on the Missouri near Sibley beginning in October 2008.  In addition, 

three sites were monitored monthly on the Missouri by the USGS (sponsored by MSD) for a 

wide variety of analytes in the St. Louis area:  near Chesterfield, St. Charles and at Columbia 

Bottoms.  This monitoring program began in 2004 and ended in 2007.  

 

Recommendation:  Since the collection of water quality samples (and measurement of flow) on 

very large rivers requires specialized equipment, it is recommended that one additional data 

sonde station be added via an extension of Missouri DNR’s existing joint funding agreement for 

ambient monitoring with the US Geological Survey.  Estimated annual cost: $25,000. Rationale: 

the area of Missouri R. below Kansas City metro area is not adequately monitored.  Priority 

Level 4. 

 

GAP 1.2 Biological and Habitat Monitoring.  There are no biological criteria for the great rivers.  

One research project completed in 2006 has initiated the attempt to characterize aquatic 

invertebrate communities of the Missouri River and discussed the possibilities for defining 

“reference conditions”. More research on fish and invertebrate communities in the great rivers is 

needed that will lead to the development and refinement of biological criteria. 

 

2011 Update:  The Upper Mississippi River Basin Association (UMRBA) contracted for the 

production of a guidance document on how to approach development of biological criteria for 

the upper Mississippi River.  This document was recently completed and distributed throughout 

the five state area.  The only major shortcoming of the document was that it relied on REMAP 

data and thus discussed biological criteria only for main channel habitats. 

 

Recommendation:  The Department needs to give higher priority to the use of existing 

monitoring funds for research leading to the development of biocriteria for great rivers.  The 

Department also needs to explore the use of the Great Rivers EMAP program toward this end. 
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Once such criteria are developed, a regular program of biological monitoring for these rivers 

would be needed. Approximately ten sites each would be monitored on the Missouri and the 

Mississippi over a four-year period.  Approximately five sites would be monitored annually for 

fish, invertebrates, and physical habitat characteristics.  Some sites or specific habitats would 

also be monitored for water and sediment chemistry Research needs is projected to require ten 

years at an annual level of funding of $100,000.  Implementation of the monitoring program (5 

sites annually) estimated annual costs:  $80,000.  Rationale:  Physical changes to very large 

rivers (channelization, extensive streambank levee systems that separate the river from its 

floodplain) may exert stresses on river biota not measurable by other than biological means.  

Because all streams show changes in several environmental variables in a longitudinal direction, 

multiple sampling locations are required.  For biological monitoring, DNR generally uses a 

spacing of five to ten miles between monitoring points on smaller streams.  For very large rivers 

where the rate of change in environmental variables per mile of stream is less, a site spacing of 

25 to 40 miles may be adequate. Thus the recommendation of ten sites each on the Missouri and 

Mississippi Rivers.  Priority Level 3. 

 

GAP 2. Large Rivers (the larger interior rivers of the state, not including the Missouri or the 

Mississippi rivers). 

 

GAP 2.1 Water Chemistry Monitoring.  Missouri currently has 32 fixed station monitoring sites 

monitored between 6 and 12 times annually on large rivers (excluding the Missouri and 

Mississippi rivers).  This network covers all but seven of the streams in this size category.  The 

seven streams presently without fixed station monitoring are: Wyaconda River, North Fabius 

River, Middle Fabius River, Nishnabotna River, Warm Fork of the Spring River, Spring River 

and Shoal Creek.  

 

2011 Update:  Wyaconda, North Fabius, Spring River and Shoal Creek were added to our fixed 

station monitoring contract with USGS in October, 2008. 

 

Recommendation:   Warm Fork Spring River, Middle Fabius River should remain relatively high 

priority for adding to our fixed station network.  Only a small portion of the lower Nishnabotna 

River lies within the state.  As long as Iowa continues to monitor both forks of the Nishnabotna 

in Iowa, a monitoring site in Missouri would be a relatively low priority addition to our fixed 

station network.  

These stations should be added to the fixed station network either by amendment of the joint 

funding agreement with USGS for monitoring of ambient waters or by modification of the 

existing Quality Assurance Project Plan for ambient monitoring by the DNR Environmental 

Services Program.  Estimated annual cost per site:   $26,000.  Priority Level 4.  

 

GAP 2.2 Biological and Habitat Monitoring.  There are no biological criteria for the large rivers. 

More research on fish and invertebrate communities in the large rivers is needed that will lead to 

the development and refinement of biological criteria.  

 

Recommendation:  The Department needs to give higher priority to the use of existing 

monitoring funds for research leading to the development of biocriteria for large rivers. Once 

such criteria are developed, a regular program of biological monitoring for these rivers would be 

needed. Approximately 38 sites, one on each of the larger rivers would be sampled once every 

five years. Thus seven to eight sites would be monitored annually for fish, invertebrates, and 
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physical habitat characteristics.  Some sites or specific habitats would also be monitored for 

water and sediment chemistry. Research needs are projected to require ten years at an annual 

level of funding of $100,000.  Estimated annual costs:  $100,000.  Priority Level 3.  

 

GAP 3.  Small (Wadeable) Streams 

 

GAP 3.1 Water Chemistry Monitoring. For every large (non-wadeable) river in the state there are 

typically 10-20 smaller wadeable classified streams tributary to it.  Thus there are an estimated 

380 to 760 smaller streams that have been recognized as having multiple designated uses.  

Currently 12 of these streams are monitored 6 to 12 times annually by the USGS, and 34 

additional streams are monitored quarterly by the DNR Environmental Services Program. Thus 

the current fixed station network is sampling only about 6-12% of this type of stream. 

 

Small stream fixed station monitoring sites are either targeted sites or sites believed to be 

representative of regional water quality.  Currently all 46 sites are considered targeted sites.  

About one-third of these targeted sites measure water quality impacts related to specific point 

source or discrete nonpoint source areas and the remaining two-thirds are sites are currently 

being used to determine nutrient levels in reference (high quality) streams.  

 

2011 Update:  The number of small streams in the USGS and DNR fixed station network has 

decreased from 46 a few years ago to 43 now.  The reason for the reduction is the increase in 

frequency of fixed station monitoring on Black Creek and North Fork Spring River which the 

Department has identified as two watersheds where we want to develop a long term monitoring 

program to assess the effectiveness of nonpoint source watershed projects. 

 

Recommendation:  Based upon the number of wastewater discharges, large CAFOs and other 

potentially significant pollutant sources on smaller streams, 30 targeted sites are recommended 

for measuring water quality impacts from these sources.  The remaining 13 sites and a 

recommended additional 47 sites should be used to initiate a probability based monitoring 

system that can be used to assist in state-wide water quality assessment and Section 305(b) 

reporting.  These 60 sites would represent approximately 8 to 16 percent of all smaller classified 

streams.  These sites would be located based upon a stratified random selection procedure that 

would guarantee that all major physiographic provinces in the state are represented. 

 

These stations should be added to the fixed station network either by amendment of the joint 

funding agreement with USGS for monitoring of ambient waters or by modification of the 

existing Quality Assurance Project Plan for ambient monitoring by the DNR Environmental 

Services Program. The Department should look at our present use of Section 319 funds (more 

than 50% can be used for water quality monitoring) and also look at the present Special Area 

Land Treatment (SALT) program administered by the Department Soil and Water Program.  

Watersheds that receive multiple SALT grants would seem to be good candidates to have some 

of those funds dedicated to a fixed station water quality monitoring site within the watershed; 

however these project end in 2015.  Estimated annual cost:  $672,000.  Priority Level 4.  
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GAP 3.2 Biological Monitoring 

 

The Department of Natural Resources, Environmental Services Program currently monitors 

aquatic invertebrates at 55 sites twice annually, collecting physical habitat data and some water 

chemistry at these sites. The current program is composed mainly of targeted sites supporting the 

Department’s TMDL program.  The Department of Conservation currently collects fish and 

aquatic invertebrates at approximately 100 sites annually.  This sampling also includes collection 

of physical habitat data.  All sampling in a given year occurs within three of the 16 Ecological 

Drainage Units (EDUs) in the state and the entire state is therefore sampled in about five years.  

Together, these two programs represent adequate fixed station biological monitoring coverage 

for wadeable streams.  

 

2011 Update:  DNR lost its most experienced invertebrate biologist in 2009.  Since then our 

aquatic invertebrate monitoring program has decreased from 55 sites to the present 50 sites.  The 

MDC RAM program still monitors between 80 and 100 sites annually for aquatic invertebrate 

(using DNR protocols) and fish communities.  Biocriteria have established by DNR for aquatic 

invertebrate communities in prairie, Ozark border and Ozark Plateau streams.  MDC in 

conjunction with the University of Missouri (Doisy and Rabeni) have developed biocriteria for 

fish communities in Ozark Border and Ozark Plateau streams.  Both fish and invertebrate 

community data are now being used by DNR to assess streams for our integrated report.  Since 

the MDC RAM sites are selected randomly, that data will allow DNR to include some 

probabilistic assessment in the 2012 report. 

 

Recommendation:  MDC should focus additional attention on increasing fish community data for 

prairie streams and then work with an appropriate contractor to attempt to develop an IBI for fish 

communities in prairie streams.  Estimated cost for contractor: $40,000. 

 

GAP 4.  Intermittent (unclassified) Streams 

 

GAP 4.1 Screening Level Stream Surveys of Unclassified Streams (Non-targeted Sites)  

 

There are an estimated 84,000 miles of unclassified streams in Missouri apportioned among an 

estimated 20,000 to 30,000 individual streams.  These waters are covered by the narrative criteria 

within the state water quality standards and are required to be free from aesthetic problems 

related to odor, color, objectionable bottom deposits or floating materials.  These streams must 

also be free from conditions harmful to aquatic life. 

 

The Department currently conducts screening level surveys on unclassified streams below 

wastewater discharges or other potential pollutant sources, but does not survey other unclassified 

streams.  A relatively small number of sites (approximately 50) are monitored frequently enough 

by state trained volunteers using a protocol similar to the one used by Department staff.  

 

2011 Update:  In 2009 the Missouri Volunteer Monitoring Program shifted emphasis to increase 

retention of previously trained volunteers and increasing the number of those that passed 

minimum quality assurance tests, by providing additional training sessions for previously trained 

volunteers and to require re-certification of acceptable quality assurance every three years.  
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The Water Protection Program is currently proposing changes to its water quality standards that 

would bring all streams indicated as blue lines on USGS 1:100,000 topo maps.  This would 

increase the number of small classified streams in the state by a factor of six to eight. 

 

Recommendation One: The volunteer monitoring program should continue to encourage more of 

its trained volunteers to submit data regularly. Priority Level 4.  

 

Recommendation Two: Expand the screening level stream survey program within DNR. 

This expansion would require the addition of one-half FTE.   

 

Estimated annual costs:  At least $9,000 for training and transportation, plus any costs associated 

with hiring additional personnel. This would result in an additional 300 non-targeted screening 

level stream surveys annually.  Priority Level 4.  

 

GAP 5.  Reservoirs 

 

GAP 5.1 Large Multi-Purpose Reservoirs.  

 

GAP 5.1.1 Bacterial Monitoring at Public Use Areas.  There are 14 large multi-purpose 

reservoirs in Missouri. Thirteen are operated by the USCOE and one, Lake of the Ozarks, by 

AmerenUE. Many public access swimming areas are not regularly monitored for bacteria. 

 

Recommendation:  The Department needs to make a census of these public swimming areas and 

investigate what organizations are conducting bacterial sampling at these sites, what testing 

methods are being used, and at what frequency.  Following this census, the Department needs to 

make a recommendation for any additional bacterial sampling needs and how to meet them.  

Estimated cost for census $1000.  Priority Level 3. (Possible PPA/PPG item)  

 

GAP 5.1.2 Biological Monitoring.  There are currently no biocriteria available to assess the 

biological health of reservoirs.  Research is needed to develop such criteria.   

 

Recommendation:  The Department should fund research leading to the development of 

biological criteria for reservoirs and lakes.  Once biocriteria are in place, reservoir-monitoring 

programs should be amended to include biomonitoring.  Estimated costs of research was 

$80,000.  Estimated cost of biomonitoring of lakes: unknown.  Priority Level 6. 

 

GAP 5.2 Smaller Reservoirs and Lakes 

 

GAP 5.2.1 Water Clarity and Bacterial Monitoring at Public Use Areas.  There are 442 smaller 

reservoirs and lakes that are classified within Missouri’s water quality standards.  Approximately 

ten of these are natural lakes occurring in the floodplains of the great rivers and the others are 

reservoirs.  Approximately 70 of these are currently monitored at least four times during the 

summer.  This monitoring is for nutrients, suspended solids, chlorophyll and water clarity.  The 

remaining reservoirs are not regularly monitored as part of a statewide monitoring effort. Little is 

known about human recreational uses or bacterial monitoring programs on most of these smaller 

lakes. 

 

2011 Update:  In 2009, the Water Protection Program began a volunteer secchi monitoring 
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program for small lakes not currently monitored by other programs.  To date, 40 volunteers have 

submitted data on 45 lakes. 

 

Recommendation: Continue to support the Statewide Lake Assessment Program and the Lakes of 

Missouri Volunteer Monitoring Program as well as the small lake secchi program.  Priority Level 

6. 

 

The Department also needs to make a census of public swimming areas on these smaller 

reservoirs and investigate what organizations are conducting bacterial sampling, what testing 

methods are used and at what frequency.  Following this census, the Department needs to make a 

recommendation for any additional bacterial sampling needs and how to meet them. Estimated 

cost for census of beaches and current bacterial monitoring:  $5,000. Priority Level 3.  

 

GAP 6.  Wetlands   

 

The state will work with EPA Region VII, ORD and the EPA National Wetlands Monitoring 

Work Group and other Region VII states via the Regional Wetlands Monitoring Workgroup to 

develop a state-wide wetland protection plan and an implementation strategy for protection of 

public and private wetlands.  The protection plan will include goals and a methodology to 

document net losses or gains in wetlands within the state.  The plan will include: (1) a wetlands 

inventory (by type of wetland), (2) a monitoring and assessment program, (3) information on 

actual and potential mitigation sites, (4) establishment of wetland restoration and protection 

partnerships, (5) outreach and education. 

 

Milestones for the wetland program will include: (1) a wetlands inventory by type of wetland, (2) 

establishment of a wetlands technical advisory committee to help determine appropriate 

monitoring and assessment protocols, (3) a pilot project for wetlands monitoring to assess 

baseline biological and chemical conditions, (4) a wetlands biological indicator development 

project, (5) a project to develop a set of rapid assessment methods for determining wetland 

conditions, (6) a reference site development program. 

  

When completed the above activities will allow the following actions to take place: (1) an 

improvement in reporting the status of wetlands in the state 305(b) report, (2) listing of specific 

wetlands within state water quality standards, (3) development of chemical and or biological 

criteria for wetlands and inclusion of these within the state water quality standards, and (4) 

judging the success of state wetland mitigation efforts. 

Costs:  Wetlands Inventory:  $50,000.  Wetlands Monitoring Program annual costs: $100,000. 

 

GAP 7.  Groundwater 

 

Many areas of the state use groundwater as a public drinking water supply source.  The Safe 

Drinking Water Act requires annual monitoring for nitrate and monitoring every three years for 

fifteen inorganic chemicals (Sb, Asbestos, As, Ba, Be, Cd, Cr, Cu, CN, F, Pb, Hg, NO2, Se and 

Tl) , 53 organic chemicals including several pesticides, PCBs, PAHs, phthalates and volatile 

hydrocarbons, and radionuclides (alpha and beta particles, Ra 226 and 228 and Uranium). 

 

There are three potential concerns with the SDWA monitoring program serving as a statewide 

groundwater monitoring program.  One, is the list of analytes sufficient? Two, is the frequency 



 

 Page 150 
 

of sampling sufficient? Three, is the spatial distribution of wells sampled adequate to 

characterize the spatial variation in groundwater quality?   

The list of analytes does not address aesthetic issues such as levels of manganese, iron and total 

dissolved solids.  Since overpumping of aquifers and saltwater intrusion is an issue in certain 

areas of the state, total dissolved solids is an important analyte.   It is unknown if the current 

frequency of analysis is adequate to accurately characterize water quality in the various aquifers.  

The distribution of public drinking water wells is shown in the figure to the left.  This map 

indicates that in the portion of the state 

north of the Missouri River most public 

drinking water wells are shallow. These 

wells draw water only from alluvial or 

shallow unconsolidated aquifers. In 

northeastern Missouri many areas do not 

have public drinking water wells. 

Thus additional wells may be needed for 

sampling in northern Missouri. 

 

Recommendation:  Dissolved iron, 

dissolved manganese, total dissolved 

solids, sulfates and chloride should be 

added to the list of analytes monitored.  

The adequacy of the frequency of 

monitoring should be addressed by an 

analysis of water chemistry data at selected 

wells in different areas of the state. This 

analysis should determine if sample sizes 

are adequate to characterize water quality 

with respect to drinking water standards 

with a high degree of statistical confidence.  

Additional wells into the deep aquifer 

should be added to the groundwater 

monitoring network in at several locations in northern Missouri and at least two wells into 

shallow potentially potable aquifers should be added in Schuyler and Monroe counties in 

northeastern Missouri.  Cost:  $25,000 annually and possibly some one time costs associated 

with drilling new wells. 

 

GAP 8.  Precipitation  

 

Currently there are two National Atmospheric Deposition Program (NADP) monitoring sites that 

analyze precipitation for a wide variety of chemicals in Missouri.  One site is near the 

southeastern corner of Missouri, in Mingo NWR, and the other is in the center of the state, near 

Ashland.  These two sites measure a wide variety of physical and chemical attributes of water on 

a frequent basis but it is currently unknown if these two sites provide precipitation data that is 

representative in all parts of the state.  There are many sites, well spaced state-wide, that measure 

amount of precipitation but not precipitation chemistry. 

Watershed models require information on precipitation quality and quantity.  The Department 

needs to ascertain whether or not the present network of precipitation monitoring is adequate for 

water quality modeling. 
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2011 Update:  In 2010, the Water Protection Program took over full funding of the Mingo NADP 

precipitation site that includes measurement of wet deposition of mercury, and also provided the 

funding to begin similar monitoring at the Baskett CA near Ashland.  The funding for these two 

sites will continue until June 30, 2013. 

 

Recommendation:  The Department should review all the water quality models now in use by the 

agency or its contractors or models that may be used in the next several years.  The precipitation 

data needs of these models and the overall importance of precipitation data to the accuracy of the 

model need to be evaluated (sensitivity analysis).  Based on this evaluation, the Department 

should make recommendations concerning the need for additional precipitation monitoring sites. 

 

SPECIAL STUDIES 

 

GAP 9.  Wasteload Allocation Studies and other Intensive Studies 

 

The current program is adequate for assessing chemical impacts of localized nonpoint source 

areas such as active and abandoned mining sites, closed landfills and other areas where drainage 

from disposed materials may affect water quality.  The current program is not adequate to 

provide the data necessary to meet the needs of the Water Quality Review Sheet (WQRS) 

process for reissuance of wastewater discharge permits nor is it adequate to assess the success of 

the implementation plans based on TMDL studies, particularly phased TMDLs.  Nor is the 

present special studies program adequate for statewide monitoring for more extensive nonpoint 

sources such as row crop agriculture or pastures, for development/revision of water quality 

standards, use attainability analyses or determination of stream classification.  The current 

biomonitoring programs of the Department of Natural Resources and the Department of 

Conservation RAM program would meet this need, pending completion of contractual studies 

discussed in Gap 3.2.  Estimate cost: see Gap 3.2.  Priority Level 3. 

2011 Update: The Department contracted for approximately 150 Whole Body Contact Use 

Attainability Analyses in 2007 at a cost of approximately $586,000.  The Department still needs 

to determine any additional WQRS or UAA needs.  Biocriteria for aquatic invertebrates exists 

for all wadeable streams in the state except in the Mississippi Embayment, and for fish for Ozark 

Border and Ozark Plateau streams.  This allows use of biological surveys to assess the impacts of 

point sources, localized and extensive nonpoint sources.  The majority of this data is generated 

by MDC and having random site selection, cannot be directed at specific streams. 

 

Recommendation One: The Department needs to formalize its plan for obtaining the data 

necessary to meet the requirements of the WQRS process, for Use Attainability Analyses and for 

studies to determine stream classification.  The plan should describe in detail what kind and 

amount of data would be required and how much of these data needs are to be met by monitoring 

done by the Department.   A Quality Assurance Project Plan (QAPP) for each of these types of 

studies should be developed and used to conduct these studies. Estimated cost: $10,000. Priority 

Level 2.  

 

Recommendation Two: All other special study needs should be addressed through the existing 

annual monitoring needs identification process. 

 

GAP 10.  Targeted Screening Level Stream Surveys 
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In the last few years the Department’s ability to conduct screening level monitoring has been 

greatly reduced by the need to increase our intensive surveys. Water Protection Program staff in 

the Monitoring and Assessment unit devote a total of 0.15 FTE to targeted screening level stream 

assessments.  This represents assessment of approximately 100 streams annually below 

wastewater discharges, mining areas or landfills. Approximately 1,000 permits to discharge 

wastewater are re-issued annually by the Department.  It is estimated that the WQRS process for 

70% of these would benefit from a screening survey of the receiving stream prior to re-issuance 

of the permit. 

 

Recommendation:  The targeted screening survey program should be increased so that it has the 

capacity to conduct an additional 600 stream surveys annually, and be used to support the Water 

Quality Review Sheet process (one FTE).  The goal of this portion of our monitoring program is 

to provide relatively current screening level information on all point and discrete nonpoint source 

sites where this type of monitoring is appropriate.  The objective is to monitor the receiving 

waters of each of these point source facilities or sites at least once every five years, preferably 

within 18 months of permit reissuance.  Approximately one FTE would be required.  Estimated 

cost: $12,000 for training and transportation, $50,000 personnel costs.  Priority Level 2.  Note:  

the Department may wish to consider using this monitoring program to assist in the development 

of Use Attainability Analysis (UAAs). 

 

DATA MANAGEMENT 

 

GAP 11.  Entering Data into a national database.  The Department needs to identify and 

implement a system of loading data generated by the department into a national database.  In 

addition, data generated by outside organizations under contract to the Department must have a 

system for entry into this national database.  The Department also needs to fund information 

technology services from OA staff to assist in updating the program’s Assessment Data Base 

(ADB) to make it compatible to the national EPA ADB.   

 

2011 Update:  The Water Protection Program began using its new data management system 

(WQA) in September, 2010.  This system includes the functionality to load data directly from 

our main environmental data file to the EPA WQX system.  Downloads are now being made 

quarterly.  The WQA system also allows for automatic download of our assessment data directly 

to the EPA ATTAINS database.  The first download should occur in the spring of 2012. 

 

Recommendation:  DNR will continue to communicate with EPA to review, and improve as 

needed the functionality of the download processes of data to the WQX and ATTAINS national 

databases.   

 



 

 Page 153 
 

DATA ANALYSIS AND ASSESSMENT 

 

GAP 12.  The current EPA CALM Guidance five category system results in a de facto 

requirement that the same (relatively high) level of data assurance be used for the 305(b) report 

as for the 303(d) list.  Missouri has traditionally used a wide range of data for making statewide 

assessments in the 305(b) reporting, including a lot of data that does not meet the minimum data  

quality standards for 303(d) listing.  Our present inability to use this kind of data will result in 

fewer waters being assessed and an underestimate of impaired waters. 

 

Recommendation:  EPA should review its guidance requiring a consolidated listing and decide if 

the benefits of a consolidated listing outweigh the restrictions it imposes on the completeness and 

accuracy of the 305(b) report. 

 

REPORTING 

 

GAP 13.  Missouri presently uses 10 CSR 20-7.031 Table H waters as the reporting units in our 

water quality assessment file used to generate impaired waters for section 305(b) and 303(d) 

purposes.  This is inconsistent with the EPA guidance requesting all states use the National 

Hydrography Dataset (NHD) list of water body segments as the reporting units. Since it is a 

national system, use of NHD segments by all states would improve the consistency of 305(b) 

reports. 

 

2011 Update:  DNR can now use the WQA system to assess both classified and unclassified 

waters.  All water bodies within the WQA system have a unique water body identification 

number and each water body is linked to its corresponding NHD reach address of the reach code. 
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Appendix 9B.  

Priorities for Water Quality Monitoring 
 

 

Priority Level One:  Monitoring required to meet court orders or other legally binding 

agreements. 

 

Priority Level Two:  Monitoring for time critical Department/program information needs.  This 

would include TMDLs, WQRS, enforcement actions, special investigations related to human 

health or other environmental emergencies.  

 

Priority Level Three:  Development of aquatic biological criteria for streams and research on 

the linkage of the health of aquatic biological communities to physical and chemical 

characteristics of the watershed.  Problem identification and compliance monitoring for human 

health related water quality standards. 

 

Priority Level Four:  Problem identification and compliance monitoring for non-human health 

related water quality standards.  Development of chemical and physical water quality standards. 

 

Priority Level Five:  Statewide water quality assessment and reporting requirements (Sec. 305b 

requirement to assess all of the state’s waters). 

 

Priority Level Six:  Development of biological criteria for lakes.  Assessment of trophic 

conditions in lakes.  Development of water quality criteria for wetlands.  Assessment of 

condition of wetlands. 
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Appendix 9C 

Fixed Station Chemical Monitoring Sites 

 
Fixed Station Monitoring Sites in Missouri       

Sites Supported Partially or Wholly by Mo. DNR      

Site Name Size Type Org Freq HUC 8   
Fox R. at Wayland M CL GS 6 7110001   
S. Fabius R. nr Taylor M CL GS 12 7110003   
Cuivre R. nr Troy M CL GS 6 7110008   
Mississippi R. nr. Grafton, Ill. G CL GS 12 7110009   
Nodaway R. nr Graham L CL GS 6 10240010   
Missouri R. nr. St. Joseph G CL GS 12 10240011   
Platte R. at Sharps Station L CL GS 6 10240012   
Middle Fork Grand R. nr Grant City S CL GS 6 10280101   
Thompson R. nr Mt. Moriah M CL GS 6 10280102   
Weldon R. at Princeton M CL GS 6 10280102   
No Creek near Dunlop S CL GS 12 10280102   
Medicine Cr. nr Harris S CL GS 12 10280103   
L. Medicine Cr. nr Harris S CL GS 12 10280103   
Locust Creek nr Unionville S CL GS 12 10280103   
Grand R. nr. Sumner L CL GS 12 10280103   
Chariton R. nr. Prairie Hill L CL GS 6 10280202   
Mussel Fork nr Mystic S CL GS 12 10280202   
E. Fk. Chariton R. nr Huntsville M CL GS 6 10280203   
Lamine R. nr Pilot Grove M CL GS 9 10300103   
Osage R. nr Schell City L CL GS 6 10290105   
L. Sac R. nr Walnut Grove M CL GS 12 10290106   
Pomme de Terre R. nr Polk M CL GS 9 10290107   
S. Grand R. at Archie S CL GS 6 10290108   
Niangua R. bl. Bennett Spring M CL GS 6 10290110   
Osage R. bl. St. Thomas L CL GS 6 10290111   
Roubidoux Spring bl. Waynesville M CL GS 6 10290201   
Big Piney R. at Devil's Elbow M CL GS 9 10290202   
Gasconade R. at Jerome L CL GS 12 10290203   
Huzzah Cr. nr. Steelville M CL GS 6 7140102   
Courtois Creek nr. Berryman M CL GS 6 7140102   
Meramec R. nr. Sullivan L CL GS 12 7140102   
Bourbeuse R. nr. Union M CL GS 9 7140103   
Big R. nr Richwoods M CL GS 9 7140104   
Meramec R. at Paulina Hills L CL GS 12 7140102   
Castor R. at Zalma M CL GS 6 7140107   
St. Francis R. nr Saco M CL GS 9 8020202   
Big Creek at Sam Baker State Park M CL GS 6 8020202   
St. John's Ditch at Henderson Mound M CL GS 9 8020201   
Little River ditches nr Rives L CL GS 12 8020204   
Roaring River nr Cassville M CL GS 6 11010001   
Wilson's Cr. nr Brookline S CL GS 12 11010002   
James R. at Boaz M CL GS 6 11010002   
James R. at Galena M CL GS 12 11010002   
Flat Cr. at Flat Creek M CL GS 12 11010002   
Lake Taneycomo at Branson L CL GS 6 11010003 
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Site Name Size Type Org Freq HUC 8   
North Fork R. nr Tecumseh L CL GS 6 11010006   
Bryant Cr. bl. Evans M CL GS 6 11010006   
Black R. bl. Annapolis M CL GS 6 11010007   
Jacks Fk. above Two Rivers M CL GS 12 11010008   
Big Spring at Van Buren M CL GS 4 11010008   
Current R. at Doniphan L CL GS 12 11010008   
L. Black R. below Fairdealing M CL GS 6 11010008   
Eleven Point R. nr. Bardley M CL GS 6 11010011   
Center Creek nr Smithfield M CL GS 9 11070207   
Turkey Creek nr Joplin S CL GS 9 11070207   
Elk River at Tiff City L CL GS 12 11070208   
Buffalo Creek at Tiff City M CL GS 12 11070208   
Wyaconda R. above Canton S CL GS 6 11010003   
Black Cr. @ CR 478 S CM DNR 24 7110008   
N. Fk. Spring R. at Redbud Rd. M CM DNR 24 11070207   
N. Fabius R. nr. Ewing S CL GS 6 11010003   
N. Fk. Spring R. at SW 60

th
 Rd. S CM DNR 24 11070207   

N. Fk. Spring R. at Hwy 160 S CM DNR 24 10280201   
Old Channel Little River @Hwy D, Lilbourn S CM DNR 4 08020204   
Maple Slough at SE Sec.34, 26N,15E, Miss. Co. S CM DNR 4 08020201   
Long Branch at Hwy VV, Nodaway Co. S CM DNR 4 10240010   
Plattin Cr. At Hwy T, Jefferson Co. S CM DNR 4 7140101   
Saline Cr. At Hwy Z, Ste. Genevieve Co. S CM DNR 4 07140105   
Cypress Ditch Lateral nr Dudley, Stoddard Co. S CM DNR 4 10290106   
Little River Ditch at SR 114, Stoddard Co. 2,25,12 S CM DNR 4 08020204   
Sugar Cr. And Tribs nr Huntsville (5 sites) S CS DNR 2 10290203   
Cedar Cr and Tribs nr Stephens (8 sites). S CS DNR 2 10300102   
Big Otter Cr. And Tribs, St. Clair Co. (3 sites) S CS DNR 2 10290105   
Tebo Creek tribs (4 sites) S CS DNR 2 10290108   
Mill Cr. , Jackson Co. (2 sites) S CS DNR 2 10300103   
L. Courtois, Marys Cr. Nr Pea Ridge Mine (3 sites) S CS DNR 2 7110102   
Tristate Mining area tribs (10 sites) S CS DNR 3 11070207   
Sugar Cr. in Cuivre River State Park S CM DNR 3 7110008   
E. Drywood Cr. in Prairie State Park IB CM DNR 3 10290104   
Sugar Cr. At Hwy 146, Harrison Co. S CM DNR 4 10280102   
Grindstone Cr. nr. Santa Rosa S CM DNR 4 10280103   
W. Fk. Yellow Creek in Linn Co. S CM DNR 4 10280103   
E. Fk. Yellow Cr. in Linn Co. S CM DNR 4 10280103   
Shoal Cr. @Hwy A, Caldwell Co. S CM DNR 4 10280103   
Charette Cr. @Hwy 47, Warren Co. S CM DNR 4 10300200   
Pickle Cr. in Hawn State Park S CM DNR 3 7140105   
Ketchum Hollow in Roaring River State Park IB CM DNR 3 11010001   
Coakley Hollow in Lake Ozark State Park IB CM DNR 3 10290109   
Finley Creek at Riverdale 
Missouri R. at Sibley 
Cedar Cr. Nr. Pleasant View 
Big Cr. Nr. Blairstown 
Osage Fork Gasconade R. nr. Lebanon 
Greer Spring at Greer 
Spring R. ab. Carthage 
Shoal Cr. Ab. Joplin 
S. Fk. Saline Cr. Nr. Perryville 

M 
G 
S 
S 
M 
M 
M 
M 
S 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 

GS 
GS 
GS 
GS 
GS 
GS 
GS 
GS 
GS 

12 
12 
12 
12 
6 
4 
12 
12 
6 

11010002 
10300101 
10290106 
10290108 
10290203 
11010011 
11070207 
11070207 
07140105 
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Site Name Size Type Org Freq HUC 8    
Missouri R. at Waverly G CS GS cont. 10300101   
Missouri R. at Boonville G CS GS cont.  10300101   
        
        

Comment        
        
        
size: G=great river (7-8 order), L=large interior river (5-6 order), M=medium sized river (order 4-5) 

      S=small river or creek (0rder 3-4), IB= itty bitty creek (order 1-2)     

type: CL=chemical monitoring, more than 20 analytes, CM=chemical 10-19 analytes, CS= chemical <10 analytes 

Type: Cont. =       

Org= sampling organization: GS=USGS, 
DNR=Missouri DNR 

  .     

Freq.= #/year or Cont=continuous (data sonde)        
        
        

Fixed Station Chemical Monitoring Sites Not Sponsored by DNR    

Site Name Size Type Org Freq HUC 8 Comment   
Missouri R. at Hermann G CL GS 12 10300200    
Missouri R. at Kansas City G CM KCMO 50+ 10240011 City of KC   
Missouri R. nr. St. Charles G CM MAWC 50+ 10300200 Mo. American Water Co. 

Mississippi R. nr Thebes, Ill. G CL GS 12 7140101    
Des Moines R. at St. Francisville,Mo. L CL IDNR 12 7100009 Iowa DNR   
Mississippi R. nr. Quincy, Ill G CL IEPA 4 7110004 Illinois EPA  
Mississippi R. at Keokuk, Ia. G CL IEPA 6  Illinois EPA  
Mississippi R. at L&D 21 G CL IEPA 4 7110004 Illinois EPA  
Mississippi R. at Clarksville, Mo. G CL IEPA 4 7110004 Illinois EPA  
Mississippi R. just ab. Cuivre R. G CM LTRMP 12 7110004 USGS Long Term Resource Mon. Prgm. 

Dardenne Cr. at Hwy B S CM LTRMP 12 7110009 USGS Long Term Resource Mon. Prgm. 

Mississippi R. at Hartford, Ill G CM LTRMP 12 7110009 USGS Long Term Resource Mon. Prgm. 

Peruque Cr. nr mouth S CM LTRMP 12 7110009 USGS Long Term Resource Mon. Prgm. 

Mississippi R. just ab. Meramec R. G CL IEPA 4 7140101 Illinois EPA  
Mississippi R. ab. St. Louis L CL GS 9 07140101 for  MSD  
Maline Cr. nr mouth S CL GS 4 7140101 USGS for StL MSD  
Mississippi R. at St. Louis (Eads Bridge, RDB) L CL GS 9 07140101 for MSD  
River des Peres at St. Louis S CL GS 4 7140101 USGS for StL MSD  
River des Peres nr. University City S CL GS 4 7140101 USGS for StL MSD  
Mississippi R. at Oakville L CL GS 9 7140101 USGS for StL MSD  

Meramec R. ab. Cook Station S CM GS 2 7140102 NAWQA  

Grand Glaize Cr. at Valley Park S CL GS 4 7140101 USGS for StL MSD  

Mississippi R. at Kimmswick L CL GS 9 7140101 USGS for StL MSD  

St. Francis R. nr. Fisk L CS GS 9 08020203 sediment study  

St. Francis R. nr. Glennonville L CS GS 9 08020203 sediment study  

Wilhelmina Cutoff nr Campbell S CS GS 9 08020203 sediment study  

Williams Cr. nr Peerless Park S CL GS 4 7140101 USGS for StL MSD  

Fenton Cr. at Hwy 141 S CL GS 4 7140101 USGS for StL MSD  

Matesse Cr. at Ringer Road S CL GS 4 7140101 USGS for StL MSD  

Mississippi R. at Chester, Ill. G CM IEPA 4 7140105 Illinois EPA   

Mississippi R. 3 mi.abl. Cape Girardeau G CM LTRMP 12 7140105 USGS Long Term Resource Mon. Prgm. 

Mississippi R. 6 mi.ab. Cape Girardeau G CM LTRMP 12 7140105 USGS Long Term Resource Mon. Prgm. 

Mississippi R. nr. Trail of Tears State Park G CM LTRMP 12 7140105 USGS Long Term Resource Mon. Prgm. 

Mississippi R. nr. Neely's Landing G CM LTRMP 12 7140105 USGS Long Term Resource Mon. Prgm. 
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Mississippi R. nr. Whittenburg G CM LTRMP 12 7140105 USGS Long Term Resource Mon. Prgm. 

9 sites in Fellows,McDaniel,Stockton Res.+tribs  CM CU 50 10290106 City Utilities of Springfield  

2 sites on Osage R. below Bagnell Dam L CS UE 50+ 10290111 AmerenUE   

Site Name Size Type Org Freq HUC 8 Comment   
Blue River nr Stanley S CL KDHE 6 10300101 USGS   

Brush Cr. at Rockhill Rd.-KC IB CS GS 100+ 10300101 USGS   

Brush Cr. at Wornell Rd.-KC S CL GS 6 10300101 USGS   

Brush Cr. nr state line IB CL GS 6 10300101 USGS   

Marais des Cygnes R. at Hwy 69 S CL KDHE 6 10290102 Kansas Dept. of Health & Environ. 

L. Osage R. nr Fulton, KS S CL KDHE 6 10290103 Kansas Dept. of Health & Environ. 

Marmaton R. nr. Ft. Scott, KS S CL KDHE 6 10290104 Kansas Dept. of Health & Environ. 

        

Missouri R. at Chesterfield L CL GS 9 10300200 for MSD  

Missouri R. at St. Charles L CL GS 9 10300200 for MSD  

Creve Coeur Cr. at Hwy 340 IB CL GS 5 10300200 USGS for StL MSD  

Missouri R. at Columbia Bottoms L CL GS 9 10300200 for MSD  

Coldwater Cr. nr. Jamestown S CL GS 7 10300200 USGS for StL MSD  

Kings R. n. of Berryville, Ark. M CL ADEQ 12 11010001 Arkansas DEQ  

Long Cr. nr. Denver, Ark. S CL ADEQ 12 11010001 Arkansas DEQ  

James R. at Hootentown Access M CM SPW 6 11010002 Springfield Dept. of Public Works 

James R. at Nelson Mill Bridge M CM SPW 6 11010002 Springfield Dept. of Public Works 

James R. at Galena M CM SPW 6 11010002 Springfield Dept. of Public Works 

James R. at Delaware Access M CM SPW 6 11010002 Springfield Dept. of Public Works 

Finley Creek nr. Mouth S CM SPW 6 11010002 Springfield Dept. of Public Works 

5 locations on Wilson's Cr. S CM SPW 6 11010002 Springfield Dept. of Public Works 

Terrell Cr. nr. Mouth S CM SPW 6 11010002 Springfield Dept. of Public Works 

Schuler Cr. nr. Mouth S CM SPW 6 11010002 Springfield Dept. of Public Works 

Table Rock Lake at McCords Bend  CM SPW 6 11010002 Springfield Dept. of Public Works 

31 sites on Current,Jacks Fk and tribs S-L CS NPS 6 11010008 National Park Service  

9 sites on Current R. M-L CM GS 2 11010008 USGS for Nat. Park Service 

Warm Fork nr. Thayer, Mo. M CM ADEQ 12 11010010 Arkansas DEQ  

Cave Spring Br. at state line IB CM OKDEQ 12 11070206 Oklahoma DEQ  

2 sites on Cave Spg.Br. Just over state line S CM OKDEQ 12 11070206 Oklahoma DEQ  

Center Cr. nr. Smithfield, Mo. M CL KDHE 6 11070207 Kansas Dept. of Health & Environ. 

Turkey Cr. at Hwy P S CL KDHE 6 11070207 Kansas Dept. of Health & Environ. 

Lake Taneycomo- 2 sites L CS GS cont. 11010003 for COE   

N. Fk. White R. nr. Cabool S CM GS 1 11010006 NAWQA   

E. Fk. Black R. S CS GS cont. 11010007 for Ameren   

Black R. nr. Annapolis M CS GS cont. 11010007 for AMeren   

Barren Fork nr. Timber S CM GS 2 11010008 NAWQA   

Big Creek nr Mauser Mill S CM GS 2 11010008 NAWQA   

North Prong Jacks Fork bl. Arroll S CM GS 2 11010008 NAWQA   

Mahan’s Cr. ab. Eminence IB CM GS 2 11010008 NAWQA   

Greer Spring S CL GS 4 11010011    

North Indian Cr. nr. Wanda S CM GS 2 11070208 NAWQA   
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Appendix 9D 

Schedule and Budget for Fees Expansion 

 

 

 

Gap 

Years after Fees Expansion Becomes Effective 

One Two Three Four  More 
1.1 Establish Fixed Station Chemical Mon. 

Sites on Mo. R. bl. KC. 

26,000 27,000 28,100 29,200 yes, annual cost 

1.1  Maintain 2 fixed station WQ sondes on 

Missouri R.: Waverly and Boonville 

30,000 31,000 32,000 33,000 yes, annual cost 

1.2  Development of Biocriteria for Great 

Rivers (Mo/Miss) 33 

  50,000 50,000 50,000/yr for next 4 yrs 

1.2 Biomonitoring of Missouri and Mississippi 

Rivers. 

    80,000/yr not beginning 

before year 8 

2.1  Establish fixed station  monitoring sites on 

Wyaconda, N. Fabius, M. Fabius, Warm Fk. 
Spring, and Nishnabotna rives 6/yr. and Spring 

River and Shoal Cr. 12/yr. 

116,000 120,000 124,000 128,000 yes, annual cost 

2.2  Development of Biocriteria for Large 
Rivers 1 

      50,00034/yr for 6yrs 

3.1  Add 44 Fixed Station Mon. Sites on 

Smaller Streams:  field (DNR or contractor), 
lab (DNR) 

 ramp up 

(50%) 
345,000 

ramp up  

(50%) 
355,000 

730,000 yes annual cost 

3.2  Biomonitoring of Small Streams:  Develop 

Fish Community Biocriteria (contract) 

    35,000 Probably not 

before year six 

4.1 Increase amount of useable volunteer data 

by 50% (increased communication 

w/volunteers either via phone, letter, email or 
newsletters). 

1,000 1,000    

4.1 Add 200 screen level surveys of untargeted 

unclassified waters.  (0.5 FTE DNR or 
contractor) 

  36,000 37,000 yes, annual cost 

5.  Census of Lake Monitoring programs and 

organizations (DNR or contractor) 
6,000     

5.1 Development of Biological Criteria for 

Lakes. 

    60,000 Probably not 

before year six 

5.1 Expansion of Volunteer Monitoring 

Program for Lakes (clarity, bacteria) Either 

DNR (0.2 FTE or UMC) plus travel and 
equipment. 

  20,000 20,000 yes, annual cost 

6.  Conduct Wetlands Inventory (contract)  $50,000    

6.  Development of Chemical and Biological 

Criteria for Wetlands (contract) 
  30,000 30,000 $250,000 over several 

years 

6. Wetlands Monitoring Program     $100,000/yr after 
criteria are developed 

7. Groundwater Monitoring-Initial Study of 
current monitoring and recommendations for 

additional analytes, well locations, depths, etc. 

(DGLS) 

5,000     

7. Installation of monitoring wells   25,000-

50,000 

  

7. Groundwater fixed station monitoring 
program 

   50,000 yes, annual cost 

8.  Precipitation:  DNR evaluation of precip. 

data needs for modeling 
0     

8. Installation and operation of additional 

precipitation monitoring sites if needed. 
     

                                                 
33

 To be done in conjunction with several other organizations.  Costs will be spread over many years. 
34

 Bold print indicates one-time cost, or cost only for a stipulated time period. 
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Gap Years after Fees Expansion Becomes Effective 

One Two Three Four  More 
9. Special Studies:  Use Attainability Analysis 

studies (contractor) 

     

9. Expand current Wasteload Allocation Study 

capacity by four studies annually (DNR or 
contractor) 

 ramp up 

50% 
30,000 

61,000 62,000 yes, annual cost 

10. Expand Targeted Screening Level Survey  

program by 500 per year (DNR 1.0 FTE)  

  62,000 63,000 yes, annual cost 

11.  Data Management:  Develop system for 
loading DNR data in EPA national database 

(ITSD) 

  10,000   

11. Transmit DNR data to EPA national 
database. 

    yes, annual cost 

11.  Update state Assessment Database (ADB) 

system (ITSD and state contractor) 

    yes, annual cost 

 

Total Annual Estimated Cost 184,000 604,000 846,100 1,232,200  

 
Note:  the expansion of the biological portion of the monitoring program probably does not begin until six to ten 

years after the initiation of this expansion.  The annual costs for full implementation of this biological monitoring 

program will be very high. The Department may want to consider the possibility of reducing the scope of the 

chemical monitoring program, so that focuses on time trends and designated uses other than aquatic life protection 

(primarily drinking water supply, fish consumption and whole body contact recreation). 

 


