Land use and water quality
Considerations that impact water quality and communities’ ability to grow.
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Water quality matters
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Pollution isn’t what it used to be.
Most people’s image of water pollution is a pipe discharging industrial waste or sewage into a waterway. This “point source” pollution – that is, pollution from a single, clearly identifiable source – was once America’s major source of water contamination. 

In the last 25 years most point source pollution has been eliminated as industries and wastewater treatment facilities cleaned up their discharge to comply with the Clean Water Act.  Although point source pollution has been reduced to a fraction of its former levels, we still have significant amounts of water pollution.

Today most water pollution comes from pastures, construction sites, parking lots, housetops, lawns, and driveways. Nonpoint source pollution is the contamination that rain washes off surfaces and carries into streams and lakes.

Because most pollution is now “nonpoint source,” it’s often hard to find. A pipe pouring chemicals into a river is easy to spot. But runoff comes from virtually everywhere and carries a mix of pollutants with it.  

Nonpoint source pollution:

a watershed approach.
Although there are specific, identifiable causes of nonpoint source pollution, the most effective way to deal with the problem is on a watershed basis.

A watershed is simply all of the area that drains into a particular body of water. A watershed may encompass several communities, or even several states. And one community may have several watersheds within its boundaries.

It’s important to deal with nonpoint source pollution on a watershed basis because the permitting regulations with which communities must comply are based on pollution totals within a specific body of water.

Under the provisions of the Clean Water Act, states must assess the quality of their waterways.  When waterways don’t meet standards, total maximum daily loads, or TMDLs, of various categories of pollutants are established. The total maximum daily load is the amount of each pollutant – from both point sources and nonpoint sources – which a body of water can absorb and still meet the water quality standards for its designated use. 

Permitting of development or new industry is restricted if it would result in the watershed exceeding its TMDL of a specific pollutant.

In Kentucky, it is important to keep in mind the type of physiographic region you are in to understand how pollutants can move through a watershed.  Karst areas are characterized by sinkholes, caves, large springs, and underground drainage, which are particularly susceptible to flooding, collapse and rapid groundwater pollution.  Pollutants can migrate into groundwater through cracks and cave passages in the limestone that underlies almost half of the state.

The six main nonpoint source pollutants.

There are six main types of nonpoint source pollutants. All six can come from a wide range of sources, such as construction, pavement runoff, agriculture, and commercial areas. Or even from a suburban lawn.

Pathogens
Pathogens are harmful organisms in human and animal waste. They can cause disease directly if you go into pathogen-polluted water, or indirectly, if you eat shellfish from contaminated water. Sources of pathogens include runoff from pastures, failed septic systems and pet waste.

Nutrients

Nutrients include nitrogen and phosphorus from fertilizers or animal wastes. They can cause a health hazard in drinking water and stimulate plant growth in water.  Oxygen is taken up by plant growth and in the decay of organic material.  This lowers the level of dissolved oxygen in water and results in fish kills.

Sediment

Sediment is eroded soil from construction sites, un-mulched planting beds, and bare fields. As much as six tons of soil can wash off a single acre in a year if the soil is not covered by vegetation. This soil settles out in streams and lakes and smothers aquatic organisms and habitat, clouds the water, and eventually silts up stream channels and even entire waterways.

Thermal stress

As rain or other water runs across hot roofs, parking lots, roads, and driveways the water is heated.  This heated water warms holds less oxygen and can result in the death of many plant and fish species.  Also, when vegetation is removed along stream banks, the lack of shade can significantly raise the temperature of the stream, leading to fish kills.

Debris

Debris is trash of any sort that washes off parking lots, driveways, construction sites, and city streets and is carried into waterways.

Chemicals

Chemicals include pesticides or herbicides washed off lawns or farm fields; oil, antifreeze, brake fluid or steering fluid washed off roads, parking lots and driveways; or household chemicals and cleaners poured into storm drains.

The way land is used impacts water quality.

Wherever rain falls, some water runs off into waterways. And when it does, it carries pollutants with it. The pollutants it washes off depend on the way the land is used.  The main categories of land use are: timberland, agricultural or open land (such as golf courses), residential, commercial, industrial and transportation (such as roads and parking lots). The following page outlines the main pollutants associated with each use.

Timber land

· Low levels of pathogens from animal waste and decaying animal carcasses

· Sediment from bare ground which has been clear cut, logging roads, and damage done by off-road vehicles

· Thermal stress caused by the removal of streamside cover.

Agricultural/recreational (such as golf courses)
· Nutrients from fertilizer 

· Pesticides and fluids that drip from agricultural machinery, golf carts, and mowers 

· Pathogens from animal waste

· Sediment from bare fields

· Debris from littering on parklands and golf courses and from dumping on farm land

Residential land

· Pathogens from failed septic systems and pet waste

· Nutrients from fertilizer

· Sediment from erosion of unprotected bare land (such as unmulched beds) or construction sites

· Oil and other fluids that drip from cars and are washed off driveways

· Debris from littering

· Thermal pollution as roofs, driveways, and streets heat the water that flows over them

Commercial/industrial land
· Fluids that drip from vehicles and collect on parking lots

· Thermal pollution as rain is heated as it washes across roofs and parking lots

· Debris from littering and inappropriate dumping

· Pathogens from failed septic systems and lagoons

Transportation
· Fluids and particulate matter (residue from tire and brake lining wear) from vehicles

· Thermal pollution as rain is heated as it washes across roadways and parking lots

· Soil from construction sites

· Debris from littering

Mining
· Runoff carries leached minerals from the mines into streams, raising the acidity and metal content, while lowering the pH to dangerous levels. Alternately, high pH from hard rock mining such as limestone quarries raises the pH in streams.

· Erosion from mining activities, mountain-top removal, surface mining, valley fill, coal fines, and road construction cause sedimentation. Much of the soil around mining operations is laced with heavy metals. 

· A practice used in the resource extraction industry is to fill in streambeds, thereby losing the stream and aquatic habitat in that watershed. 

· Slurry leaks and silt pond dam failures can cause black water releases that smother aquatic organisms and habitat.

Impervious surface/NPS pollution.

The percentage of land covered by impervious surfaces – which are any surfaces that prevent water from soaking down into the soil – is a reliable indicator of water quality. With less than 10% impervious surface, water quality is usually good. Impervious surface between 10% and 25% has a noticeable impact on water quality. With more than 25% impervious surface, water quality is seriously degraded.  

Paved roads, parking lots, roofs, sidewalks, driveways, patios, basketball, and tennis courts are all impervious surfaces. 

Pervious surfaces permit the soil to process contaminants naturally, as water seeps through the ground. Impervious surfaces tend to collect contaminants on the surface and release them when it rains. This effect is best illustrated by observing roads conditions during a rain after a long dry spell. During the first half hour of the rain, most of the oils and contaminants are washed off, and, while wet, the pavement is can be very slippery.

Water quality regulations and consequences

for Kentucky communities.

Impact of federal and state water quality regulations 
Water quality has always been important to the quality of life. It is now also a significant factor in communities’ consideration of economic development and legal issues. Many communities must now comply with new federal and state water quality requirements.

Clean Water Act 303(d) provisions

Section 303(d) of the Clean Water Act requires a state to establish water quality standards for different uses of the waters, monitor all waters, and list those that do not meet their standards. For streams on their 303(d) list, a state must establish total maximum daily loads (TMDLs) for specific pollutants that exceed standards. Until the water meets standards, the state may not permit new sources of pollutants above these targets.

Clean Water Act NPDES Phase II MS4 requirements

Under National Pollution Discharge Elimination System regulations, more Kentucky communities must obtain a permit to operate their municipal separate storm sewer systems (or MS4) – which is anything used to collect and convey storm water, whether it’s a storm sewer, or just a ditch alongside a road. To qualify for a permit, the community must put in place programs for:

· Public education and outreach about land use and water quality 

· Public involvement in land use/water quality decision-making 

· Detecting and eliminating illicit connection discharges 

· Construction permitting that includes requirements for site-erosion control measures

· Requiring effective storm water management in new developments

· Pollution prevention and good housekeeping by community departments

Land use/water quality choices.

All land use has potential impacts on water quality. Communities have choices that can reduce this impact, but communities but must first determine their priorities. 

There are no definitive answers to guide communities’ choices on land use and water quality, only options to consider when making these important decisions. The Kentucky Growth Readiness program can provide a basis for informed decisions on land use and water quality issues.

Plan for improved water quality

Water quality issues should be part of communities’ planning process. A map of area watersheds, water quality monitoring reports (from the state), and projections of the impact of future development provide benchmarks of where communities are and indicators of where they’re headed.

Reduce development impact

Preserving water quality doesn’t mean stopping development. Development can be planned to minimize nonpoint source pollution. Houses or buildings can be grouped to minimize paving for roads, and to allow some natural space to be preserved. Engineered swales can replace storm sewers. Parking requirements may be reduced and road widths decreased to reduce impervious surface.

Infiltration versus retention

Storm water systems that channel runoff to storm sewers tend not to decrease nonpoint source pollution. Systems that direct flow to natural areas where the water can seep into the soil minimize the problem. Eliminating curbs to allow water to flow onto roadside vegetated areas makes a significant improvement.

Minimize impervious surface

In a typical developed area, 65% of impervious surface is roads, parking lots and driveways. Narrower residential streets and sidewalks on one side only can reduce impervious surface considerably. (As an added plus, studies show that narrower streets are safer in residential areas because people tend to drive slower.)

Consider using existing infrastructure

Encourage development where infrastructure such as roads, sewers, and storm sewers already exist. In addition to reducing capital outlay for infrastructure, this minimizes impervious surface.

Natural streams improve water quality

Leaving streams in their natural state – or restoring them if they’ve been channelized – can help reduce nonpoint source pollution and the risk of flooding. Natural streambeds slow stream velocity, reduce stream bank erosion, and allow water to seep into the soil.

Buffers can reduce pollution

Vegetated strips (not closely-mowed lawns) next to waterways can filter pollutants from runoff. A relatively narrow strip can make a big difference in water quality.
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