Natural Resources Assessment: Water

Community Name: [Insert Community Name Here]
Introduction/Purpose 
Water resources are the lifeline of all life on earth. Without water, the world as we know it would not exist. Mankind also depends on water for food and fuel production, power generation, and other refining and manufacturing processes that make our lives more comfortable. Communities and nations around the world are very concerned about their supplies of fresh water: is there enough, is it clean enough to drink, is it safe to eat the fish from the water or to swim in?

Surface and groundwater contamination and supply are serious issues that many organizations, government agencies, and communities are addressing today to protect water supplies for tomorrow.  Kansas has many projects underway with numerous agencies involved to protect our water resources. The U.S. Department of Agriculture, Kansas Department of Health and Environment (KDHE), Kansas Water Office (KWO), Natural Resource Conservation Service (NRCS),  State Conservation Commissions (SCC), and our state universities are but a few of the organizations working with industries, landowners, agricultural producers, and communities to conserve the quantity and protect the quality of our state’s water supplies.
The Kansas Local Government Water Quality Planning: Decision-Makers Guide, produced by the Office of Local Government of K-State Research and Extension is a valuable tool to help communities and public water suppliers develop comprehensive water quality protection plans. The manual provides detailed information about water quality, supplies, use, water resource management strategies, and water protection tools and strategies as they apply to local water management. Copies can be downloaded and printed from the K-State Research and Extension publications website at: http://www.oznet.ksu.edu/library/agec2/Water_Qual/Guide/wqpguide.pdf 
The Nature of Water

Communities get their public water supplies for drinking and other home uses from surface supplies (rivers or streams) or from underground water wells. Although 70% of the earth’s surface is covered with water, only 3% of the world’s total water supply is fresh water and more than 2.2% of that is contained in polar ice caps and glaciers. So, of the entire world’s water supply, only eight tenths of one percent is available to support all the humans and animals on the earth’s land masses. From this perspective, water becomes a very limited and precious resource, indeed!

Humans consume large quantities of water compared to other animals on earth. Water usage for one person averages 100-150 gallons per day in the United States. However, according to some water professionals, if you add the amount of water used for agriculture (food) production and industrial purposes (gasoline, vehicle manufacturing, etc) to support one person, that usage increases to about 1700 gallons per day! That means more than 450 billion gallons of the world’s fresh water is used every day in our country alone. 

The location and volumes of water found in surface supplies such as rivers and marshes or wetlands, and in underground aquifers depends on many geologic and atmospheric factors.  Topography and the elevations of land in an area, determines how precipitation will drain off the land surfaces. Flowing from high to low elevations, the water creates distinct drainage areas. 

Areas of drainage are used to define watersheds; see map below. On a smaller scale within state regions, these areas are referred to as “basins” or “sub-basins.” Watershed location and size is indicated by the hydrologic unit code (HUC)–the more numbers in the code–the smaller watershed area. 
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Geologic features, such as rock and land formations, soil depth and type, and the presence of mineral deposits, determine the location, quality, and quantity of water that flows through or is captured in a specific geographic area. Some soils and rocks allow water to easily penetrate the surface to “recharge” groundwater supplies; some allow water to move back and forth from surface and groundwater sources, and some, known as “aquifers,” hold water in stable underground formations. The largest aquifer in the world, the Ogallala, is located in the Midwestern states of the U.S. and provides water for one-fifth of the irrigated farmland in our country.
Non-point source pollution occurs when water (rain, snow, etc.) comes in contact with a source of pollution and is contaminated while flowing into a creek, river, or body of water. “Non-point sources” of pollution do NOT come from a central discharge point or pipe. Non-point source water pollution can come from many sources including:

·  material leaks, spills or intentional releases on the ground (leaking oil, antifreeze)

· excess use or poorly timed applications of fertilizers and pesticides to lawns and agricultural fields

· nutrient releases from pet and livestock wastes

· leaves and grass clippings or other organic matter washed into bodies of water

· chemical contaminations from industrial sites

· leaking or poorly functioning septic systems

· abandoned wells

Non-point sources of pollution are sometimes difficult to address because of the sheer number–one pet’s waste is not a problem, but waste from 100 pets is quite a different issue! And, one family washing their car with detergent (a possible source of phosphorus) in the driveway isn’t much pollution, but 30 people washing their vehicles with soap that drains to the same water body can be a very different story. 
The Federal Clean Water Act and Kansas Water Quality
As of 2007, over 40% of U.S. waters still do not meet the water quality standards established by the federal Clean Water Act (CWA) of 1972 for states, territories, and authorized tribal nations. This amounts to over 20,000 individual river segments, lakes, and estuaries. These impaired waters include approximately 300,000 miles of rivers and shorelines and approximately 5 million acres of lakes -- polluted mostly by sediments, excess nutrients, and harmful microorganisms. An overwhelming majority of the population - 218 million - live within 10 miles of the impaired waters.

Section 303(d) of the Clean Water Act (CWA), requires states, territories, and authorized tribes to determine the designated use and develop water quality standards for all surface waters in their jurisdiction. Water quality standards take into consideration the specific use and value of the water as a public water supply, for propagation and survival of fish and wildlife, recreational purposes, or agricultural, industrial, and navigational purposes. If monitoring and assessment of a water body or segment of water shows it is not meeting the water quality standard, then that water is considered "impaired." 
There are many types of pollutants or “stressors” that can impair the quality of water. Although not a complete list by any means, some stressors that lead to stream and lake impairment are:

· Excessive nutrients, such as phosphorus and nitrogen from fertilizers
· Silt and sediment 

· Disease pathogens from human and animal feces contamination from poorly maintained septic systems, wastewater treatment plants, livestock and pets

· "Toxic chemicals" such as metals, pesticides, synthetic organics, and ammonia 

· Dissolved oxygen, pH, and temperature

Not all categories of stressors are mutually exclusive. For example, an “impaired biologic community” is a condition that could result from any number of stressors (e.g., flow alteration, pH, temperature, and/or toxic metals) in the water, but it could also mean impairments resulting from the introduction of exotic species. Fish consumption advisories could overlap with pesticides, metals, and/or organics. However, the three most frequently encountered causes of impairment are usually from nutrients, pathogens and sediments. For more information on water quality impairments visit EPA’s Watershed Academy at: http://www.epa.gov/watertrain/cwa/cwa27.htm 
What is a TMDL?
The TMDL or “Total Maximum Daily Load” is a calculation of the maximum amount of a single pollutant a water body can receive and still meet the quality standards for that pollutant based on its designated use. TMDL documents address impairments such as dissolved oxygen, eutrophication, silt, pathogens, etc., for all watershed basins in Kansas. The TMDL (a numeric value) represents the sum of the “allowable loads” of a single pollutant from all contributing point and non-point sources on that stream segment. The allowable load value includes a margin of safety to ensure that the water body can be used for the purposes the State has designated. The calculation must also account for seasonal variation in water quality and quantity. Once the TMDL is established, it is used with water discharge permits for point sources, and technical assistance, educational opportunities; best management practices (BMPs) and conservation programs to reduce non-point sources of pollutants to improve the water quality enough to meet that stream’s water quality standard based on its designated use. 
The CWA Section 303(d) requires states, territories, and authorized tribes to develop a list of their impaired waters, and to prioritize each water body for research and development of a TMDL for that body. This list must be submitted to the federal EPA biennially for review and approval and will be included on the national "303(d) listing of impaired waters in the U.S." The 303(d) list includes not only currently impaired water bodies but also waters believed to be threatened that are likely to become impaired (or, not meet water quality standards) by the time the next 303(d) list is due. In 1995, EPA was sued by the Kansas Sierra Club and the Kansas Natural Resources Council for lack of timely promulgation of new water quality standards for Kansas. As of June 2006, Kansas had completed its obligations to develop TMDLs to address impaired waters in the twelve river basins of the state. For more information on TMDLs, the development process and schedule go to: http://www.kdheks.gov/tmdl/basic.htm#court 
The latest list of Section 303(d) impaired waters and the current TMDL priority listing for Kansas can be found at the KDHE’s Bureau of Water’s Web site: http://kdheks.gov/tmdl/methodology.htm  For specific TMDL water quality conditions report please go to: http://kdheks.gov/tmdl/  and click on your basin. From this page, click on the first link: “TMDLs for the ___ ____ basin” to get the lists of streams and lakes in that watershed. For example: The TMDLs for the Marais des Cygnes watershed found at http://www.kdheks.gov/tmdl/mctmdl.htm lists. Click on the stream name to see the TMDL report.
NOTE: Watershed TMDL documents provide detailed information about each impaired water body, and will prove especially helpful in answering the questions in this assessment.

WRAPS Process and Documents

EPA is encouraging states, tribes, and territories to do TMDLs on a "watershed basis”. Ideally, TMDLs would be incorporated into comprehensive watershed strategies. Such strategies would address protection of high quality waters (antidegradation) as well as restoration of impaired segments (TMDLs). Using the watershed approach would allow more efficient use of resources and address multiple activities which affect the water body. Finally, such strategies would be the product of collaborative efforts between a wide variety of stakeholders.
Kansas has embraced EPA’s watershed approach to achieving water quality. Watershed restoration and protection strategies or “WRAPS” projects are designed to benefit water quality by working with sub-basins or an entire basins. In fact, much water quality work in Kansas watersheds begins with a WRAPS project which consists of four distinct phases: 

1. Development: Stakeholder recruitment, determine interest in water quality, document stakeholder decisions.  
2. Assessment: Review watershed conditions and trends, determine management measures in use, develop expectations of the watershed, identify restoration and protection needs and apply watershed models.

3. Planning: Establish goals, identify actions that may achieve goals, develop cost estimates, select recommended actions, and identify stakeholder implementation strategies.
4. Implementation: Secure resources needed to execute the action plan, monitor and document progress, revise plan as needed.
KDHE’s Bureau of Water WRAPS Website at: http://www.kdheks.gov/nps/wraps/index.htm contains WRAPS information and several specific WRAPS documents. Some WRAPS projects are very comprehensive and involve the entire watershed. Others may be smaller and focus on only one drainage basin. For example, the Hillsdale Water Quality Project initially focused on improving only the quality of water in the sub-basin draining into Hillsdale Lake, which serves as several communities’ drinking water supplies. 

Water resources in our community

Name of community:

[Insert Text Here]
Boundaries of your assessment: 

[Insert Text Here]
Instructions: 

1. Boundaries should be consistent for all the natural resource assessments in your community.  Please establish these boundaries clearly with your Healthy Ecosystems-Healthy Communities Project committee before proceeding!
2. This inventory asks questions and provides resources to help you determine the answers. Most of these questions can be answered by going to the internet resources provided. Some may be answered by interviewing local residents with a long-term history of the community or working with a local community expert, or by contacting one of the agencies listed at the end of this assessment. Agency representatives may be able to do presentations, evaluations, or field trips in your community for specific help. Be sure to mention that your community is assessing your local natural resources in order to develop an environmental plan for your community.
3. Attachments, supporting materials, and other information can be downloaded and printed from Websites to be included with this assessment for your community’s Environmental Planning notebook. However, keep in mind that you will be sharing the information you gather with others in your community, so recording your answers on the assessment form will be most helpful.
4. A condensed “summary page” is at the end of some of the assessments. You may wish to use the summary to provide only the most important details from your assessment to share with your community members at a public forum. 

5. Copies of each natural resource assessment forms are provided in hard copy, electronic file (disk or via email), as can be downloaded from the HEHC Web site so that the information gathered can be handwritten or typed into the form. The HEHC Website form is preferred as it will “expand” as needed for your answers, no matter how long they are. Please use these forms for your final copies if possible!
6. Each assessment team should consolidate the answers or input from all team members on one “final” form in order to capture all of the information gathered. 

This assessment is designed to help you explore, document, and share information about the amounts and origins of water available in your community, what purposes this water is used for, its ultimate destination, and the contaminants and condition of these waters. If you have other questions or information which are important to water resources or issues in your community, space has been provided for you to add them to this assessment.

You can find the answers to these questions by using the resources listed in the Appendices at the end of this assessment. There are internet Web sites, local, state, and national agencies, and non-governmental organizations, and universities. If you do not have access to internet services, consider using your local public library. Or you may want to invite guest speakers’ or other agency representatives in for presentations or field trips to your community. Your community’s grant funds can help pay for refreshments and other related meeting costs to help your team make this assessment a fun and rewarding experience. Please contact the project coordinator for more information to support your action team’s assessment work.

Also, consider asking a local teacher if they’d like their students to participate in the information gathering and/or “report out” at the public forum as part of a special studies project. Biology, history, science, chemistry, natural resources, and agricultural educators often welcome opportunities to involve their students in “service learning” projects to help their communities.

We highly recommend working with the local experts in your community to “get the facts”. A local expert may be someone who works in this field, be member of an organization devoted to the subject (local conservation district board member or on the water board), or it may just be their favorite hobby or public concern. Who would you call if you were trying to answer the question for yourself or your home or farm? Do you know the local NRCS conservationist? What about the district forester or wildlife biologist or the local Corps of Engineers contacts? These people are important stakeholders to contact, and may be happy to participate in this assessment and your community’s public planning process. 

The listed agencies employ many experts in this field of interest and in some cases, have dedicated personnel to assist with public education activities such as presentations and field trips, or can answer your questions by phone. If you experience difficulty with any of these questions please contact the project coordinator, Sherry Davis, at 785-532-3039 (office) or 785-313-5283 (cell).
Water Resources Assessment
The assessment of your local water resources will consist of three steps:

1. Define or characterize the water resources in your community.

2. Identify potential sources of pollution for your local water resources.

3. Evaluate ways to reduce those sources of pollution in your community.
Section I: Define or characterize the water resources in your community area.
1. Watersheds are identified by “hydrologic unit codes;” the larger HUC numbers (HUC 14) are used to identify the smaller “sub-basins” in a larger watershed (HUC 11). What watershed is your community located in and what are the HUC 11 and 14 for your area? (See Appendix A, #1) 

[Insert Text Here]
2. Using the maps listed in Appendix A, identify all of the rivers and streams or creeks within your community’s boundary area.(You may want to print larger maps and use a high-lighter to show these water sources; if you do this, please include them with your assessment.) 

[Insert Text Here]
How are these bodies of water used by your community’s citizens? Have these uses changed over time? 

[Insert Text Here]
3. Where does the water from your city’s streets drain to? Do these flows go to different bodies of water?  (You may wish to trace the flow of water on a map to provide a good visual of the drainage flows.) 

[Insert Text Here]
Where does water drain from the other areas within your community’s boundaries (those not within the city limits.) List and record on maps as recommended above. 

[Insert Text Here]
4. Soil types greatly influence the behavior of water on the ground, and can be useful in determining highly absorbent areas which “recharge” local water supplies. What kinds of soils are predominant within your community’s boundaries and how do these soils affect water runoff retention, and water quality? Identify potential recharge areas nearby or within your community’s boundaries. (Your local NRCS produces soil maps and related reports called “soil surveys” that may be helpful.)  

[Insert Text Here]
5. The area that contributes groundwater to a well is called the well recharge area or “zone of contribution.” The area that contributes surface water for a public water supply is the drainage basin or watershed. Where does your community obtain its drinking water? 

[Insert Text Here]
If your public water supply comes from wells, is there a wellhead protection plan in place to protect the water supply from pollution?     FORMCHECKBOX 
Yes       FORMCHECKBOX 
  No
If yes, use the Pollutant Source Inventory from this plan to identify the potential sources of pollution and the strategies developed to reduce risk of groundwater pollution from those sources. (May want to copy and attach to this assessment.) 

[Insert Text Here]
If your public water supply comes from surface water, what efforts are being taken to protect that water supply?  For example, are there any Watershed Restoration and Protection Strategy (WRAPS) projects underway to protect the water supply in your watershed? Please list all projects or local activities. (Your watershed specialist http://www.oznet.ksu.edu/kcare/DesktopDefault.aspx?tabid=813 and the NRCS may be good contacts for this information.) 

[Insert Text Here]
6. Wetlands are usually low-lying areas filled with water seasonally or year round. Wetlands filter contaminants out of surface water and provide critical habitat for many species of birds, reptiles, and other animals. 

a. Identify local wetlands in your area (in community boundaries and out 3-5 miles of community boundaries):  

[Insert Text Here]

b. Are these wetlands accessible to the public or currently used for public benefit of any sort? (Please list) 

[Insert Text Here]
7. Creeks, streams, and rivers consist not only of the water course itself, but also the banks and associated land.  Riparian areas are forested areas on each side of the stream. Research has shown that riparian buffers improve water quality and provide habitat for many species of wildlife. They trap sediments and filter pollutants from runoff, intercept storm water slowing its flow, and stabilize the banks of the stream. Additionally, tree-lined streams provide food for bottom dwelling creatures which are critical in the aquatic food chain, and provide shade and cover for the stream, helping to prevent large fluctuations in the stream temperature that can harm stream health and reduce fish spawning and survival. 

a. Identify the riparian areas within your community’s boundaries. (The KAWS Web site will show rivers and riparian areas on maps that can be downloaded and printed.) 

[Insert Text Here]
b. What are the conditions of the stream banks within your community area? (You may want to have a watershed forester  http://www.kansasforests.org/rural/index.shtml or watershed specialist assist you with this evaluation. (See question 5 to evaluate these.) 

[Insert Text Here]
8. Communities have access to several watershed resources such as a local watershed specialist, a water board, a watershed basin advisory committee, state agencies, etc. List all of the water resources for your community area.  Please include agency, individuals’ names, and phone numbers. 

[Insert Text Here]
9. How are the streams used by citizens in your community? 

[Insert Text Here]
10. Are there events which are based exclusively on the water resources in or around your community (fishing contests, skiing, canoeing, etc.)? List events, locations, dates, etc. about each event. 

[Insert Text Here]
Section II: Identify potential sources of pollution.

Many of the watersheds in Kansas have special projects dedicated solely to improving water quality. Watershed restoration and protection strategies or “WRAPS” are projects designed to benefit water quality; most water quality work in Kansas watersheds begins with a WRAPS project 
Some WRAPS projects are very comprehensive and involve the entire watershed. Others may be smaller and focus on only one drainage basin. For example, the Hillsdale Water Quality Project initially focused on improving only the quality of water draining into Hillsdale Lake, which served as several communities’ drinking water supply. 
If a WRAPS project has been established in your watershed, we recommend you refer to the WRAPS document to find the watershed conditions and needs which have already been identified for the water bodies in your area. In addition, KDHE produces draft watershed condition reports which discuss Total Maximum Daily Loads (TMDLs) of those pollutants which impair water quality and identify potential pollution sources by stream.  You will need to acquire a copy of this pollutant report from the internet, your project coordinator, or the watershed specialist for your watershed (watershed specialists can be found at:  http://www.oznet.ksu.edu/kcare/DesktopDefault.aspx?tabid=813) Sources of pollution will be used in the next part of this assessment to assess risk to your community. If these sources significantly impact water quality, health of other natural resources, or the health of your community, you’ll be asked to identify ways in which individuals and the community can address these issues to reduce or eliminate those risks.
1. Using the list of streams and lakes identified in question 2, section 1 above, what are the designated uses assigned for each of these water resources?  (You will need to use the water quality reports found on KDHE’s Web site at:  http://www.kdheks.gov/tmdl/site.htm or work with one of the water quality professionals identified in question 8 of section one to answer this question. You may want to print a copy of the water quality reports for all the streams listed in your area to keep in your environmental notebook or to share the details with your community. 

[Insert Text Here]
2. Are there any impairments in the streams and surface waters in your community area? (The tables listed at the above Web site show impairments affecting each stream; impairment abbreviations are listed at the end of the page below each table.) Please list impairments for each of the streams in your community area below.  

	Water Body
	Impairment

	[Insert Text Here]
	[Insert Text Here]


3. What potential sources of pollutants have been identified in KDHE’s TMDL report for the water bodies in your community? (See sections 3 & 4 of the water quality reports, for those streams in your community, at KDHE’s Web site; same Web site as #1 and #2 above.) 

[Insert Text Here]
4. What are the recommended activities identified in your watershed WRAPS report to reduce these pollutants? (See WRAPS document for your watershed or the water quality report for these streams if available or discuss with one of the watershed resource persons in your watershed.) 

[Insert Text Here]
5. Are there natural or man-made disturbances present (log jams, dams, collapsing banks, etc.) in the water bodies in your community area? 

[Insert Text Here]
What effects do these have on the riparian system (flooding, land loss, habitat and wildlife losses, community impacts, etc.)?


[Insert Text Here]
Are there specific pollutants associated with each of these water disturbances and if so, what are they? (Ex: silt and sediment, excess nutrients, other?)


[Insert Text Here]
6. Are there other sources of water pollution in your community?  Please list below.

[Insert Text Here]

Surface water pollution can come from many sources: barren ground with no cover to prevent soil erosion, leaves and other debris in ditches and storm drainage systems, livestock or pet waste, vehicles driven in or parked near stream beds, stream bank erosion or collapses, fertilizer and chemical contamination from homeowners and producers, salvage vehicles, industries or businesses, livestock watering in the stream, etc. For more information on types of water pollution please see resource #4 in Appendix A at the end of this assessment. 

[Insert Text Here] 
7. Does your community have a copy of its Source Water Assessment Report? (These reports identify contaminants of concern for public drinking water supplies; reports are listed at KDHE’s  http://www.kdheks.gov/nps/swap/SWreports.html) What potential sources of contamination were identified for your community? Please list them below.

[Insert Text Here]
8. Are there storm water collection ponds, wetlands, or other structures used in your community to slow or collect storm water runoff and filter out pollutants? List below

[Insert Text Here]
Does the storm water system work effectively? If not, explain problems or issues. 

[Insert Text Here]
9. Are there large parking lots with impervious surfaces in your community? Has anyone ever noticed an oily sheen or other kind of pollution in the water from these areas? 

[Insert Text Here]
10. Are all homes in your community area hooked into a sewer system? How many homes would you estimate have septic systems for sanitary waste in the community? (Local water department may be helpful in determining this information.) 

[Insert Text Here]

Septic systems in good working order do not give off offensive odors. Are there any septic systems that may be in need of repair?  

[Insert Text Here]

11. Are there any abandoned wells in your community? List locations here and/or note locations on a map. 

[Insert Text Here]
Section III: Assessing and eliminating risks to water resources and community health.
Risk isn’t always easy to identify or quantify. The following guidelines may be used to identify risks associated with water pollution:
1. Does the pollution you can’t see result in drinking water contamination above EPA’s contaminant guidelines? (You can usually find this information in your rural water? district’s water quality report, which can be obtained by calling your local rural water district contacts which can be found at: http://www.krwa.net/directory/default.asp)
 The following Web site contains a list of the maximum contaminant levels allowed in public drinking water supplies: http://www.epa.gov/safewater/contaminants/index.html#listmcl 

2. Can you see the impact of the pollution in the water such as: change of water color, increasing turbidity (loss of clearness) or amount of solids suspended in the water, algae blooms in water, dying fish or plants, floating debris, animal waste, vehicles use of streams (stirs up sediment, destroys habitats, leaks oil), etc.
3. Does an activity affect the amount of water in a stream causing excessively low flows or flooding? (For example: shallower depths or pools which get hotter in summer and freeze in winter may result in loss of spawning areas; flooding may also result in habitat loss as well as adverse impacts to communities. etc.)
Explanations of water contaminants and their affects can be found at: http://waterontheweb.org/under/waterquality/parameters.html
Using the streams you’ve identified in section one and the contaminants identified in section two of this assessment, the following questions can be used to help you identify pollution sources and activities to reduce or eliminate those sources. 

NOTE: Appendix A, reference #4 provides detailed information on Best Management Practices (BMPs) that help reduce non-point sources of water pollution.
1. Questions 1-4 of Section II above, identifies pollutants in local your local surface waters and lists the types of activities that would reduce each of those pollutants. (Remember: KDHE’s TMDL water quality reports and the WRAPS documents for your watershed each outlines “high priority” bodies of water and lists actions and/or best management practices identified to address each of those pollutants.) 
Which of these actions could be implemented in your community to reduce the water impairments you’ve identified? 

[Insert Text Here]
2. If floating debris creates problems in the storm water drainage systems and creeks or streams, what kinds of activities, events, or best management practices (BMPs) could be implemented in your community or by individuals to reduce or eliminate that pollution? 

[Insert Text Here]
3. Question 6 in Section II asked you to identify “other” sources of water pollution that may exist in your community. Even though these pollutants may not be causing stream impairment from the TMDL perspective, they may contribute to wildlife and aquatic animal habitat damage, property losses and de-valuing, soil runoff, etc. ‘
For each of the “other” pollutants identify in question 6, what kinds of activities or BMPs could be implemented in your community or by individuals to reduce or eliminate that pollutant source? 

[Insert Text Here]
4. If your local drinking water has exceeded the EPA “maximum contaminant levels” or MCLs, what could be done in your community to reduce those contaminants or to protect your drinking water supplies? 

[Insert Text Here]
5. How could oils and fuels be reduced in the runoff leaving your community? 

[Insert Text Here]
6. How could your community reduce ground and surface water pollution from septic systems and abandoned wells? 

[Insert Text Here]
Appendices for Water Resources Assessment
Appendix A: 

Website information resources 

1. Watersheds, maps, hydrologic unit codes, etc 

a. Kansas Alliance for Wetlands and Streams Web site http://maps.kansasgis.org/kaws/map.cfm 

b. United States Geological Survey (USGS) http://ks.water.usgs.gov/Kansas/studies/strmstats/ks/os/?test=basin (put in the county area first, streams, flows, and other basin characteristics can be identified by moving your computer’s cursor over the map a

c. Kansas Department of Health and Environment (KDHE) Web site for watershed basins in Kansas http://www.kdheks.gov/tmdl/ 

1. Marais des Cygnes Basin map: http://www.kdheks.gov/tmdl/marais.htm 

2. Kansas/Lower Republican Basin map: http://www.kdheks.gov/tmdl/klr/klrmaps.pdf 

d. KDHE detailed maps (with counties shown) of each watershed in Kansas  http://www.kdheks.gov/tmdl/site.htm
e. Environmental Protection Agency’s “Surf Your Watershed” can be searched by zip code, name of city, rivers, and several other identifiers http://cfpub.epa.gov/surf/locate/index.cfm 
1. This site will allow you to click on watershed you are interested in exploring, all creeks, streams, and reservoirs are listed along with the water quality impairments found in each. http://oaspub.epa.gov/waters/state_rept.control?p_state=KS#WATERSHED   

2. You can also get a quick overview of impaired streams, regulated sites, and places around your community using the interactive “EnviroMapper for Environmental Facts” at  http://134.67.99.122/enviro/emef.asp 
2. Total Maximum Daily Loads (TMDLs), water quality reports, best management practices to restore water quality, and WRAPS documents.
a. Water quality reports: Go to KDHE’s Web site at:  http://www.kdheks.gov/tmdl/site.htm  At the Website click on your watershed name, when the next page comes up click on the “TMDLs for the ____ basin” link to see the table with all surface waters in your watershed by name. If the stream is listed in blue, there is an electronic water quality report for that stream which lists the designated uses for that stream. Click on the stream name to get the water quality report.) 

b. Explanation of TMDLs http://www.kdheks.gov/tmdl/basic.htm 

c. WRAPS (watershed restoration and protection strategies) reports/documents for watershed projects in Kansas  http://www.kdheks.gov/nps/wraps/index.htm 

d. Listing of TMDLs for each watershed in Kansas, detailed maps (with counties shown) of each watershed in Kansas  http://www.kdheks.gov/tmdl/site.htm  http://www.kdheks.gov/tmdl/site.htm
e. Discussions/explanations of water contaminants and their causes 

Stream Water Quality Parameters http://www.ecy.wa.gov/programs/wq/plants/management/joysmanual/streamparameters.html 

Ecological Indicators http://www.kdheks.gov/nps/resources/notes_ww/ecolindr.pdf   

f. K-State’s Citizen Science program poster: http://www.oznet.ksu.edu/kswater/Livestock2%20demo%20trailer%20poster.pdf
g. Impaired waters listed by state:  http://oaspub.epa.gov/waters/region_rept.control?p_region=7#IMP_STATE 

3. Wellhead protection planning: 

a. KDHE Bureau of Water 

b. Kansas Rural Water Association, 785.336.3760, http://www.krwa.net/homepage/default.asp 

c. Kansas State University, Office of Local Government, Contact: Robert Wilson (785) 532-7823

d. Midwest Assistance Program, (MAP) is dedicated to helping rural communities improve their environment, quality of life and be self-sustaining. Contact: Phillip Fishburn (316) 465-2780 or Michele Black, (785) 838-3099 
4. Best management practices to reduce storm water contaminants

a. Notes for water watchers http://www.kdheks.gov/nps/resources/notes_ww/measurup.pdf 

b. EPA’s Best Non-Point Source Documents http://www.epa.gov/owow/nps/bestnpsdocs.html#urban 

c. Fact sheets from Natural Resource Conservation Service (NRCS)  http://www.nrcs.usda.gov/feature/backyard/
d. BMPs for yards and home gardeners 

http://cru.cahe.wsu.edu/CEPublications/eb1744/eb1744.html
e. Pet Waste, vehicle maintenance, composting to reduce water contaminants 

http://www.seattle.gov/util/Services/Yard/Composting/index.asp http://www.seattle.gov/util/Services/Drainage_&_Sewer/Keep_Water_Safe_&_Clean/index.asp
f. Controlling non-point source pollution from roads, highways, and bridges http://www.epa.gov/owow/nps/roads.html 

g. BMPs for communities and public properties  http://www.co.clark.wa.us/water-resources/documents/Publications/wqbmp-m&o.pdf
h. Controlling pollution from agricultural practices http://www.epa.gov/owow/nps/facts/ 

i. Managing Urban Runoff  http://www.epa.gov/owow/nps/facts/point7.htm 

j. Managing Non-point source pollution from households http://www.epa.gov/owow/nps/facts/point10.htm 

k. Using Wetlands to Control Non-point Source Pollution http://www.epa.gov/owow/nps/facts/point11.htm 

l. Opportunities for Public Involvement in Non-Point Source Pollution Control http://www.epa.gov/owow/nps/facts/point2.htm 

m. Buffers and sample ordinances to protect water quality http://www.epa.gov/owow/nps/ordinance/buffers.htm
5. Stream Corridors, Assessments, Assistance, and other programs 

a. NRCS stream corridors http://www.nrcs.usda.gov/technical/stream_restoration/PDFFILES/CHAPTER3.pdf 

http://www.nrcs.usda.gov/technical/stream_restoration/newgra.html
b. Kansas Forest Service http://www.kansasforests.org/staff/rural/goard.shtml
c. Kansas Alliance for Wetlands and Streams (KAWS)  http://www.kaws.org/ 
6. Source Water Assessment Program (SWAP) Reports for communities with public drinking water supplies  http://www.kdheks.gov/nps/swap/SWreports.html
7. Wellhead Protection Program http://www.kdheks.gov/nps/swap/WellheadSummary.pdf 

8. Reducing storm water runoff 

a. Kansas Urban Water Quality Protection Initiative http://www.oznet.ksu.edu/urbanwater/about_the_initiative.html  

b. Design Principles for Parking Lots   http://www.tvaed.com/sustainable/parking.htm#edges 

c. Porous Parking Lot Cuts Down on Runoff http://www.uswaternews.com/archives/arcquality/3porpar5.html 

d. Rain Gardens—Using Spectacular Wetland Plantings to Reduce Runoff http://www.bbg.org/gar2/topics/design/2004sp_raingardens1.html 

e. Rain Gardens–A how-to manual for homeowners http://www.dnr.state.wi.us/org/water/wm/dsfm/shore/documents/rgmanual.pdf
f. Wetlands Equal Flood Control http://www.detroitlakes.com/waterwatch/webpages/wetland.html 
9. Plugging Abandoned Wells in Kansas http://www.joe.org/joe/1994october/iw5.html   http://www.oznet.ksu.edu/library/h20ql2/mf935.pdf 

Appendix B

Agency Information Resources

1. Kansas Center for Agricultural Resources and the Environment (KCARE) coordinates and enhances research, extension and teaching activities pertaining to environmental issues related to agriculture, including dedicated watershed specialists for seven watersheds in Kansas  http://www.oznet.ksu.edu/kcare/ 

2. Kansas Water Office coordinates Kansas water planning process with the Kansas Water Authority to assure adequate supplies of good water for the future http://www.kwo.org/ 

3. Kansas Department of Health and Environment’s Bureau of Water, Watershed Management and Watershed Planning and TMDL Programs http://www.kdheks.gov/nps/
a. Watershed management and watershed condition reports http://www.kdheks.gov/nps/index.html 

b. TMDL data and watershed planning http://www.kdheks.gov/tmdl/  

c. Watershed Restoration and Protection Strategies (WRAPS) documents and reports, etc. http://www.kdheks.gov/nps/wraps/index.htm  

4. National Resources Conservation Services (NRCS) provides information resources to communities http://www.nrcs.usda.gov/partners/for_communities.html, ranchers and farmers http://www.nrcs.usda.gov/partners/for_farmers.html, and homeowners http://www.nrcs.usda.gov/partners/for_homeowners.html, to protect their natural resources. 

a. Local offices and contacts can be found by using the electronic locator at: http://offices.sc.egov.usda.gov/employeeDirectory/app 

b. Technical documents for water resources, buffer strips, and stream corridor restoration: http://www.nrcs.usda.gov/technical/water.html
5. Kansas Forest Service provides assistance with forestry practices that improve water quality. Two watershed foresters serve Kansas: Deborah Goard, and Ryan Neises  http://www.kansasforests.org/staff/rural/goard.shtml 

6. Kansas Alliance for Wetlands and Streams (KAWS) promotes the protection, enhancement, restoration and establishment of wetlands and streams in Kansas. Assists and partners with communities, watersheds groups, and individuals with water quality projects and watershed restoration and protection strategies (WRAPS) to improve water quality.

7. Kansas Association for Conservation and Environmental Education (KACEE) provides science-based education to Kansas educators and public; assists with organizational and possible funding for local water festivals http://www.kacee.org/
8. Kansas State University Extension, Natural Resources and Environmental Management provides assistance and education resources for water quality, natural resources management, runoff issues, irrigation, range management, etc. http://www.oznet.ksu.edu/Topic3.asp 

Appendix C

Other Information Resources
1. A community based approach to water quality: Hillsdale Water Quality Project Shares this community’s water quality project, stream and lake clean up projects, educational efforts, meeting photos, etc.http://www.hwqp.org/  

2. Some non-urban and urban communities are required to have permits for the storm water from their communities. (Rossville, Greeley, and Melvern do NOT have to meet these requirements!) Much of the permit requirement is for communities to establish best management practices (BMPs) for six minimum controls. The six minimum control measures include the following:

a. Public Education and Outreach - This includes informing individuals, businesses and organizations as to the impact on surface water quality of contaminated storm water discharges and how they can help reduce storm water contamination.

b. Public Participation and Involvement - This includes creating opportunities for individuals and organizations to participate in the development and implementation of best management practices to reduce the contamination of storm water.

c. Illicit Discharge Detection and Elimination - This includes a program to detect and eliminate illicit wastewater discharges or other non-storm water discharges into the storm sewer system.

d. Construction Site Runoff Control - This includes a program to require erosion and sediment controls for sites disturbing one or more acres.

e. Post-construction Runoff Control - This includes a program requiring the development, implementation and maintenance of controls on sites after development and redevelopment to address storm water pollutants and flow issues.

f. Housekeeping and Pollution Prevention - This includes a program to minimize pollutants from municipal operations such as park and open space maintenance, fleet and building maintenance, new construction and land disturbances, and storm water system maintenance

3. Flood Controls
Sustainable Urban Drainage (SUDS) provides detailed best management practices for drainage systems that reduce flooding and increase soil absorption of water groundwater recharge. http://www7.caret.cam.ac.uk/guide_suds.htm 

4. Exceptional State Waters

Kansas Department of Health and Environment, Bureau of Water; provides list of exceptional state waters, special aquatic life use waters, and outstanding national resource waters in Kansas. http://www.kdheks.gov/nps/resources/specwaterinfo.pdf 

5. Watersheds undergo changes due to natural causes (geological and ecological), human activity and other factors. There are many types of changes that can affect the ecologic equilibrium of a watershed. To learn more about those changes visit: http://www.epa.gov/watertrain/agents/index.html 
6. Stream bank stabilization: Willow cutting can halt stream washouts; an article with details of a stream bank stabilization project

7. Stream health: Rock Crossing Promotes Stream Health; a case study of riparian area protection for a cattle stream crossing. http://www.kwo.org/kwo%20hydrogram/reelase_KELPsidebar_hardcrossing_Aug06_072806_he.pdf 

8. Water Cycle: Surface and groundwater are “cycled” through the earth in a water cycle, also known as the hydrologic cycle. This cycle begins with water on the earth’s surface which then turns to vapor by evaporation. These vapors rise in the atmosphere and are condensed in the higher, cooler air, forming clouds. As more and more vapor condenses, water droplets are formed until they get too heavy to stay in the sky. The droplets become rain or snow and fall back to earth as precipitation. The precipitation may be absorbed into the earth, recharging underground and surface waters, or may run directly off the land surfaces into rivers, lakes or oceans. 
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Water absorbed into the ground slowly moves through the spaces and cracks in the soil, constantly seeking lower elevations. This groundwater flow will eventually come to a discharge area where it enters a lake or stream. There, the water will once again be evaporated and begin the cycle again. 

Water Quantity and Quality

Protecting the quantity and quality of water we have left in the world is very important to the survival of all species of animals and plants. As water becomes more and more polluted, it can become unusable for wild animals and plants, and it becomes more expensive to clean the water so that it can be used for human purposes. And, because of the water cycle, these pollutants are becoming more and more concentrated in our surface waters. 

Upland Land Management and Riparian Health 
Information taken from the ATTRA - National Sustainable Agriculture Information Service

Water flows from upland areas through riparian areas and eventually into streams. Healthy riparian areas are able to absorb, hold, and use much of the water that flows off from healthy upland areas. Healthy riparian areas are also able to chemically and biologically bind or detoxify many contaminants contained in this water. However, if upland areas are degraded or covered with roads, parking lots, and rooftops that do not allow the water to seep into the soil, even the healthiest riparian area will be unable to absorb and filter large volumes of water, nutrients, and contaminants flowing through it. Therefore, the first step in riparian protection is ensuring that land management practices across the watershed conserve soil and water resources. 

Water moves across the landscape in two ways: as groundwater flow and as runoff. Subsurface or groundwater flow is water that has soaked into the soil and travels underground through pores in the soil. Runoff is water that moves over the surface of the soil. When groundwater or runoff water moves, it absorbs nutrients or contaminants and transports them into riparian areas and potentially into streams. Runoff water can also transport eroded soil particles. 

Groundwater flow
In most undisturbed watersheds, a majority of the water flows into riparian areas and streams as groundwater rather than as runoff. As rain falls or snow melts, leaves and other plant residues on the soil surface catch this water. Pores created by growing plants, decaying plant roots, and animal burrows help the water seep into the soil (Cohen, 1997). Once it seeps into the soil, the resulting groundwater moves relatively slowly underground through soil particles until it reaches riparian areas and associated streams.
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	Plants in riparian areas filter ground and surface water moving into streams by absorbing and using excess fertilizers and chemicals. Some bacteria break down chemicals and other contaminants into less harmful constituents.
Source: Huel, 1998 © Agriculture and Agri-Food Canada


Runoff
Runoff is favored when rain falls faster than the ground can absorb it. Water cannot be effectively absorbed when soils: 

· Are compacted at the surface 

· Are bare, so that the impact of rain drops on the soil forms a surface crust 

· Have pores that have become plugged by eroded sediments 

· Have a clay texture that does not allow for rapid water movement into the soil 

· Are hydrophobic or have a surface crust, typical of many arid or semi-arid soils (Federal Interagency Stream Restoration Working Group, 2001). 

Runoff is also heavy when the soil does not have the capacity to hold additional rainwater or snowmelt entering the soil. This occurs when: 

· Soils have been replaced by impermeable surfaces such as roads, parking lots, or rooftops and insufficient natural or artificial wetlands are present to capture water not able to be absorbed by soil 

· Soils are rocky or have an impenetrable stony layer close to the surface 

· Soils are thin because the topsoil has been eroded off 

· Soils have a compacted layer of "pan" within their profile that acts as a barrier to downward water movement 

· Groundwater levels are high 

· Rain keeps falling on soils that are already saturated 

	Stream flashing
When runoff is heavy, such as following an intense storm or a rapid snowmelt, stream levels can rise rapidly, often to flood stage. This rise in water levels is often very short term, lasting only a day or two, after which water levels decrease dramatically. The rapid rise and fall of water levels caused by runoff is referred to as stream flashing
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	Runoff from poorly vegetated areas carries eroded sediments into streams.


Contaminant movement by water
Runoff water flowing over the soil surface can pick up and erode soil sediments. These sediments may carry nutrients, pathogens, pesticides, and other contaminants, depending on the land-use practices in the area where it came from. Both runoff water and groundwater can also absorb nutrients or become contaminated with pesticides or pathogens in the soil. Streams are polluted when contaminated water is able to move directly into them.

Impact of runoff and erosion on riparian areas
Under healthy watershed conditions water infiltration across the landscape results in minimal runoff and erosion reaching riparian areas. Healthy riparian areas have a dense growth of vegetation that catches any eroded sediment and prevents it from entering streams. They also have a diversity of plants that facilitate water infiltration and take up many nutrients carried into riparian areas by runoff and groundwater. Riparian areas also have a unique soil environment that provides favorable conditions for the chemical and biological degradation of many soil contaminants. 

However, when upland watershed conditions are degraded, heavy runoff can flow over or through riparian plants and move directly into river channels. Severe erosion in upland areas can degrade riparian areas by burying plants under sediments. Fine sediments brought in by erosion can degrade stream habitat by filling in stream pools, altering the shape of stream channels, and covering rocky stream bottoms thereby eliminating important food producing, shelter and spawning areas (Wohl and Caline, 1996). Runoff and erosion also bring in seeds of non-native or non-riparian plant species. Invasive and non water-loving plant species can reduce habitat for native species and lower the water table by crowding out more functional and palatable riparian species. They can also create a fire risk by increasing fuel loads (Allen et al, 2000). As runoff and erosion from upland areas continue to destroy the integrity of riparian areas, streamside areas loose their ability to buffer and protect streams, resulting in damage to aquatic habitat, increased costs for treating drinking water, and loss of aesthetic appeal. 

Soil and water conservation practices
Water infiltration is enhanced by land-use practices that provide coverage of the soil surface with vegetation or residues throughout the year. Conservation tillage, contour farming, cover cropping, agro forestry, and rotational grazing are all practices that protect soil quality while promoting water flow into the soil. For more information on these soil and water conservation practices, please see the following ATTRA publications:
Sustainable Soil Management
Conservation Tillage
Pursuing Conservation Tillage for Organic Crop Production
Rye as a Cover Crop
Protecting Water Quality on Organic Farms
Sustainable Pasture Management
Rotational Grazing
Nutrient Cycling in Pastures
Water facts taken from: World Business Council for Sustainable Development, Water Facts and Trends, 2006 complete report available at http://www.wbcsd.org/web/publications/Water_facts_and_trends.pdf
Good news

There is a lot of fresh water in the world

Water is free from nature

In many areas, water is easily accessible at a low cost

Nature is constantly recycling & purifying water in rivers & lakes

There is a huge amount of water underground

5 billion people have reasonable access to fresh water

3.8 billion people have at least basic sanitation

Millions are working their way out of poverty

The pace of industrialization is increasing

Industry is becoming more efficient in its water use

Awareness of water issues is increasing

Bad news

It is not always where man needs it

Infrastructure needed to deliver water is expensive

People assume it will always be available & take it for granted

Man is polluting water faster than nature can recycle it

Man is using this water faster than nature can replace it

Over 1 billion do not

2.4 billion do not

Affluent people use more water

Industry will require more fresh water

Many industries are still using water unsustainably/inefficiently

Translating awareness into action can be slow 

Common sources of pollution and its impact on water quality:

Mechanical tilling and removal of ground covers can result in sediment being carried off the land to cause turbidity and siltation issues in streams. Pollutants such as phosphorus and pesticides adsorbed to sediment particles which can cause “silting in” of rivers and streams, which results in habitat losses, spawning ground, etc. 

Chemical fertilizers can contaminate surface waters during storm water events. These nutrients, especially phosphorus, can cause excessive growth of water plants, specifically algae, that uses the oxygen in the water, and eventually leads to a deficit of oxygen, resulting in fish kills. This process is also known as eutrophication.
Nitrates from chemical fertilizers are a particular threat to public health, because the excess nitrogen is converted to nitrate compounds by microorganisms in the soil. Nitrates can “leach” into groundwater supplies. Nitrate poisoning affects livestock as well as humans.  

Manure fertilizing can also cause eutrophication in surface waters because it contain phosphorous and nitrogen, although in different chemical forms. However, manure, animal and human, also carries high levels of disease-causing pathogens and metals which will accumulate in the environment. 

Runoff contaminated with pesticides is very harmful to the local ecosystem. Some of these chemicals bind to soil particles and enter the body of water depositing the chemical wherever the soil particle comes to rest. The chemical may cause toxicity issues with the plants and aquatic animals present in the water, and may cause more extensive ecosystem damage because of the chemical’s travel up the food chain. Birds of prey and other animals that eat aquatic animals such as fish and clams or mollusks, are also affected by pesticides and other chemicals which do not degrade in the environment. In addition, winds can be carry soil particles contaminated with pesticides for many miles and contaminate surface waters many, many miles away, as shown by the transport of pesticides used in the tropics being found in the flesh of Arctic animals. Pesticides may also leach into groundwater causing human health problems from contaminated wells. 

Confined animals in feedlots and corrals cause the same surface water contamination as manure fertilizing: diseases caused by bacteria and viruses, excess nutrients and metals from the large concentrated amounts of feces. 
Runoff contaminated with salts lead to salinization of surface waters; runoff of fertilizers and pesticides to surface waters lead to ecological damage and bioaccumulation in edible fish species; high levels of trace elements such as selenium can occur with serious ecological damage and potential human health impacts. 

Erosion of land, by removing trees, shrubs, and other indigenous grasses leading to high levels of turbidity in rivers, siltation of bottom habitat, etc. Disruption and change of hydrologic regime, often with loss of perennial streams; causes public health problems due to loss of potable water. 

Appendix D
Funding Resources

1. Wetlands

a. National Fish and Wildlife Foundation, 5-Star Program for community-based wetlands restoration: http://www.nfwf.org/programs/5star-rfp.cfm 
2. EPA Landowner Assistance and Stewardship Programs http://www.epa.gov/owow/wetlands/landasst.htmlRiparian and related wildlife 

3. NRCS 

a. Wetlands Reserve Program: http://www.nrcs.usda.gov/programs/wrp/ 

b. Buffers and Filter strips: http://www.nrcs.usda.gov/technical/water.html
c. Wildlife Habitat Incentives Program (WHIP) http://www.nrcs.usda.gov/programs/whip/  

4. Wetlands Funding Opportunities: http://www.wiscwetlands.org/funding.htm 

5. Community water quality protection funding (see agency listings above)

a. Kansas Alliance for Wetlands and Streams (KAWS)

b. KDHE

c. KACEE
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