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For two decades, Nat ional Estuary Pro-

grams (NEPs) across the United States 

have worked to revive and restore our na-

t ion’s estuar ies—where the r ivers meet the 

seas. The cont inued success of the NEP 

hinges in part on an unwavering commit-

ment to a core pr inciple: effect iveness. 

In efforts to help towns and cit ies imple-

ment the Clean Water Act (CWA), NEPs 

have launched and assisted in wide-rang-

ing act ions designed to improve water 

qual i ty and address habitat loss and deg-

radat ion.  CWA programs are at work to 

address water qual i ty improvements, and 

publ ic outreach programs are on course 

to help people learn about estuar ies and 

understand the importance of these ef-

forts. NEPs are also addressing the pol-

lutants that degrade habitat and adversely 

impact the l iv ing resources that inhabit 

those areas.

Here are some examples of how NEP pro-

grams nat ionwide have championed the 

cause to protect, rebui ld and restore our 

nat ion’s estuar ies.

THE NEP IS EFFECTIVE
HABITAT RESTORATION 

The Baratar ia-Terrebonne National Estuary in Louisiana—

the 4.2 mi l l ion acre region between the Atchafalaya and 

Mississippi Rivers—is the fastest disappearing landmass 

on Earth.  

As estuar ies and wetlands in the region rapidly turn to 

open water, destroying inter ior vegetat ive marsh and r idge 

habitats, coastal communit ies are increasingly vulnerable 

to storm surge, deprived of potable dr inking water, and 

face the inevitable exhaust ion of resources that supply the 

nat ion with shr imp, oysters, f ish, oi l , and gas, as wel l as 

recreat ional opportunit ies.  

NEP IN ACTION

To recover this pr ized coastal habitat, the Baratar ia-Terre-

bonne National Estuary Program (BTNEP) and the Greater 

Lafourche Port Commission are working cooperat ively with 

other partners on a three-phase effort designed to restore 

a natural r idge that wi l l  provide needed protect ion to f ish, 

wi ldl i fe, and plants. The main component of the Marit ime 

Forest Ridge and Marsh Restorat ion Project at Port 

Fourchon is the harvest ing of r iver bed sediment, direct ing 

i t through pipel ines to bui ld new land, and plant ing new 

vegetat ion—special ly selected grass plugs, seeds, and 

woody plants that wi l l  of fer cr i t ical protect ion to habitat in 

the region.  

“The Ridge Project” is supported by grants and gener-

ous donat ions of t ime, expert ise, and money from birding 



clubs, oi l  companies, the Federal Natural 

Resources Conservat ion Service, and 

other interest groups. When the project is 

completed, the region wi l l  see 2.25 mi les 

of restored r idge and marsh habitat—more 

than 120 across marit ime forest r idge, 

marsh, and t idal creeks. 

Although the effects of Hurr icanes Katr ina 

and Rita have slowed progress, the 60-

plus acres of new surface area created 

dur ing the f i rst phase of the project— 

before the hurr icanes hit—prevented  

damage to the Port and surrounding land 

that would have otherwise occurred with-

out the r idge, according to the Greater 

Lafourche Port Commission—an outcome 

that ver i f ies the effect iveness of BTNEP’s 

Comprehensive Conservat ion Management 

Plan and the value i t br ings to the country.  

The next 40 acres of the project wi l l  be 

shaped with t idal channels constructed 

every 1,000 feet along the project si te to 

provide for water exchange between the 

mit igated marshes to the south and the 

shal low open water areas to the north. 

Long-term plans include construct ion of 

new foot paths and board walks, and 

observat ion platforms and br idges along 

the r idge and out onto the marsh platform. 

Kiosks, interpret ive signage and a nature 

center wi l l  complete the effort. 

Their experience wi l l  be appl ied to  

future restorat ion projects in Louisiana and 

across the country.  The BTNEP is quickly 

becoming a major resource for habitat 

restorat ion information as they f ie ld dai ly 

inquir ies from NEPs across the country, 

other watershed management groups, and 

environmental ists worldwide. 

NUTRIENT REDUCTION

The Long Is land Sound Study (LISS) is achieving measur-

able results from their efforts to reduce nitrogen discharg-

es to the Long Is land Sound—where sewage treatment 

plants discharge more than a bi l l ion gal lons of treated 

eff luent, which contains oxygen-demanding mater ia l and 

nitrogen.

Large inputs of nutr ients such as nitrogen have over-fert i l-

ized signi f icant areas of the Sound, fuel ing the excessive 

growth of marine plants that deplete the water ’s oxygen. 

These low dissolved oxygen levels—a condit ion cal led 

hypoxia—degrade the habitat for f ish and shel l f ish.  

NEP IN ACTION 

To address the problem, the LISS provides progressive 

leadership on several efforts, including a push to upgrade 

wastewater treatment plants, and to implement watershed 

protect ion measures aimed at reducing pol luted runoff. 

The LISS also supports emission reduct ion programs de-

signed to lessen nitrogen deposits from the air.     

To gain a better understanding of the relat ionship between 

nitrogen discharges to the Sound and dissolved oxygen 

levels, they used scient i f ic information based on a three-

dimensional water qual i ty model that helped them estab-

l ish a nitrogen reduct ion target of 58.5 percent. 



Connecticut and New York incorporated the target into 

a Total Maximum Dai ly Load (TMDL) for nitrogen to help 

meet Water Qual i ty Standards. The States have also re-

vised their water qual i ty standards for dissolved oxygen in 

marine waters to ref lect EPA cr i ter ia for protect ion of l iv ing 

resources in marine waters and created new provisions 

for pol lutant trading for cost-effect ive attainment of Water 

Qual i ty Standards. Implementat ion of the TMDL is moving 

forward, with upgrades at wastewater treatment plants 

decreasing the amount of nitrogen to Long Is land Sound 

in 2006 by 52,000 lbs. per day compared to basel ine 

levels.

These reduct ions are part ly due to innovat ive strategies. 

Connecticut’s Nitrogen Credit Exchange program, which 

won a 2007 EPA Blue Ribbon Water Qual i ty Trading 

Award, sold 8.5 mi l l ion worth of credits in four years. By 

2006, 35 percent of the 79 part ic ipat ing sewage treat-

ment plants had reduced nitrogen output below assigned 

permit l imits, making them el ig ible to sel l  a total of $1.32 

mi l l ion in nitrogen credits. This innovat ive program is ex-

pected to save the State between $200 mi l l ion and $400 

mi l l ion in wastewater treatment construct ion costs over 

the next decade. 

In New York, “bubble permits” now provide f lexibi l i ty to 

dischargers on how to attain permit l imits—an approach 

expected to save New York City up to $660 mi l l ion in 

sewage treatment plant upgrade costs. And the States 

of Massachusetts, Vermont, and New Hampshire worked 

with the Connecticut River Nitrogen Work Group to dis-

cuss reducing nitrogen loading from the Connecticut 

River watershed to the Long Is land Sound—a col labora-

t ion that led to four years of nitrogen monitor ing and new 

water qual i ty models to ident i fy sources and quant i fy 

loads of nitrogen from the upland States.  

CLEAN WATER ACT – TOTAL 
MAXIMUM DAILY LOAD (TMDL)

The goal of the Clean Water Act (CWA) is to 

restore and maintain the chemical, physical, and 

biological integr i ty of our nat ion’s waters.  Under 

Sect ion 303(d) of the CWA, States, terr i tor ies 

and author ized tr ibes are required to develop 

l ists of waterbody segments impaired by a pol-

lutant and needing a Total Maximum Dai ly Load 

(TMDL). 

A TMDL specif ies the maximum amount of a 

pol lutant a waterbody can receive and st i l l  meet 

water qual i ty standards.  A TMDL is made up 

of the sum of al l  point source loads (“wasteload 

al locat ion”) and load associated with nonpoint 

sources (“ load al locat ion”).  

Nat ional Estuary Programs develop strategies to 

help attain or maintain water qual i ty standards 

through mechanisms such as TMDLs. 

TOTAL MAXIMUM DAILY LOAD

The Hi l lsborough River, a highly urbanized water-

body located within the City of Tampa, is a signi f i-

cant tr ibutary to Tampa Bay. Bacter ia l contamina-

t ion ( fecal col i form) from human impacts such as 

sanitary sewer overf lows, malfunct ioning sept ic 

systems, the homeless populat ion, pet waste and 

agr icultural drainage has impaired the r iver and 

threatened coastal swimming, f ishing and shel l f ish 

harvest ing.



As required by Sect ion 303(d) of the Clean Wa-

ter Act, the Tampa Bay Estuary Program (TBEP) 

and many partners are working to address the 

water qual i ty of the Hi l lsborough River by devel-

oping an implementat ion plan to address State 

and Federal Total Maximum Dai ly Load (TMDL) 

requirements. TMDLs are measures that specify 

the maximum amount of pol lutant a waterbody 

can receive and st i l l  meet water qual i ty stan-

dards.

THE NEP IN ACTION

To implement the TMDL, the TBEP col laborated 

with stakeholders to develop a Basin Management 

Act ion Plan (BMAP)—a watershed-based approach 

to ident i fy and address water qual i ty impairments in 

a major drainage basin in Hi l lsborough County.   

The team reviewed exist ing water qual i ty informa-

t ion; developed an inventory of exist ing or planned 

pol lut ion reduct ion projects, ident i f ied new issues 

and information gaps, and developed comprehen-

sive plans to address sources of pol lut ion. A micro-

bial source tracking program was also developed 

to help assess the cause of bacter ia l contaminat ion 

in di f ferent port ions of the r iver.

The BMAP draft ident i f ied three key solut ions for their 

potent ia l to remove Hi l lsborough River from the 303(d) l ist 

of impaired waters for bacter ia l contaminat ion.  In addi-

t ion BMAP is a viable model for addressing water qual-

i ty impairments in other waterbodies of the Tampa Bay 

watershed.

The three key act ions in the draft BMAP are:

•	 Instal lat ion	of	auxi l iary	battery-powered	generators	

         at sanitary sewer pump stat ions throughout the      

         City of Tampa to prevent sewer overf lows dur ing    

         power outages; 

•	 Comprehensive,	 integrated	stormwater	treatment	  

         planning and implementat ion; and 

•	 Enhanced	educat ional	programming	to	 increase	  

         publ ic awareness of the proper disposal of pet  

         waste.

TBEP has already made signi f icant gains in awareness 

efforts to educate the community about improperly dis-

posed of pet waste and i ts effect on water qual i ty.  Dur-

ing a single pi lot project, they were able to effect a 46 

percent decrease in waste pi les—and the effort is now 

under considerat ion in neighboring count ies and cit ies.

The team—including the Environmental Protect ion Com-

mission of Hi l lsborough County; city and county publ ic 

works, planning and water departments, health depart-

ments, the Southwest Flor ida Water Management Dis-

tr ict, pr ivate industr ies, scient ists, and cit izens—recently 

submitted i ts draft BMAP to the Flor ida Department of 

Environmental Protect ion. 

CREATING AN ARTIFICIAL REEF

Since the 1950s, the Sarasota Bay system has lost about

4,500 acres of hard bottom habitat due to dredge and f i l l 

act iv i t ies, adversely impacting the product iv i ty and bio-

diversity of Sarasota Bay’s coastal lagoon system.  Hard 

bottom habitat provides a substrate for soft corals, f i l ter-

ing bivalves and crustaceans, which in turn support a 

var iety of l i fe stages of game and non-game f in f ish as 

wel l as shel l f ish. Histor ical ly these hard bottom habitats 

supported a thr iv ing f ishing industry along Flor ida’s Gulf 

Coast and bay inlets.

	

 



NEP IN ACTION 

The Sarasota Bay  

Estuary Program (SBEP) 

helped to establ ish an 

Art i f ic ia l Reef Program in 

1996 to replenish this 

v i ta l habitat type.  Since 

i ts inception, the SBEP 

and its partners have 

deployed approximately 

5,000 art i f ic ia l reef mod-

ules and other mater i-

als of opportunity (such 

as concrete culverts) in 

the waters in and near 

Sarasota Bay, target ing 

deeper areas and chan-

nel markers. 

The $674,000-project is a joint effort funded by 

several groups, including Manatee and Sarasota 

Counties, Sarasota Sportsmen’s Associat ion, 

Mote Marine Laboratory, Flor ida Fish and Wild-

l i fe Commission, and Reef Innovat ions, which 

manufactures the reef bal ls and offers monitor-

ing assistance. I t a lso features a publ ic outreach 

component, with chi ldren, parents and teachers 

from SBEP-supported groups such as Bay Bud-

dies and Reef Rakers, assist ing in reef clean-up 

events and art i f ic ia l reef surveys. This important 

project is providing cr i t ical habitat for a var iety of 

marine organisms whi le giv ing scient ists an op-

portunity to do valuable research on bay bottom 

restorat ion.  The reefs also provide more oppor-

tunit ies to f ish in smal l vessels.

During 2002, the SBEP conducted two sea-

sons of sampl ing on several establ ished art i f ic ia l 

reefs within Sarasota Bay, ident i fy ing more than 

25 species, including gray snapper, gag grou-

per, sheepshead and stone crab.  The research 

indicated that a var iety of reef types would be 

required to increase species diversity.   The 

SBEP and its partners placed many of the reef modules 

in clusters of var ious sizes to see what size grouping 

of modules produces the opt imum habitat for the reef 

organisms.  

In 2006, Mote Marine Laboratory began a two-year proj-

ect monitor ing f ive of the Sarasota Bay art i f ic ia l reef si tes 

for the SBEP.  Prel iminary results indicate that di f ferent 

numbers of reef modules support di f ferent l i fe stages of 

marine organisms and a var iety of species.  By imple-

menting an innovat ive art i f ic ia l reef strategy—young f ish 

are now l iv ing near the new reefs—SBEP is creat ing a 

new kind of habitat, and is increasing the biodiversity of 

Sarasota Bay.  



STORMWATER TREATMENT

The Indian River Lagoon National Estuary Program ( IRL NEP) 

has ambit ious goals to improve water and sediment qual i ty 

and restore and rehabi l i tate damaged coastal habitat.  

Excessive freshwater discharges into the central and  

southern lagoon due to diversion of f loodwaters from the 

St. Johns River and Lake Okeechobee and pol lutant- laden 

stormwater into the lagoon have caused f ish ki l ls in some 

areas of the lagoon along with the loss and/or degradat ion 

of thousands of acres of seagrass, salt marsh and man-

grove wetlands.   

NEP IN ACTION 

To reverse the damage and save the lagoon, the IRL NEP, 

along with numerous local, State and Federal government 

agencies including county mosquito control distr icts, the 

U.S. Fish and Wildl i fe Service, St. Johns and South Flor ida 

Water Management Distr icts (SFWMD), Canaveral Nat ional 

Seashore Nat ional Park Service and the Nat ional Aeronau-

t ic and Space Administrat ion (NASA) have joined forces 

and funding efforts. As a result, more than 100 stormwater 

reduct ion and treatment projects now exist throughout the 

watershed. Stormwater retrof i t projects and large stormwa-

ter abatement and detent ion projects have been implement-

ed or are in the planning stages, including a State-funded 

$10-$20 mi l l ion project to redirect 100 mi les of expanded 

watershed back to the St. Johns River. 

Signs of recovery are already present with respect to 

coastal wet land habitat, water clar i ty, seagrass habitat and 

f isher ies. The reconnection and rehabi l i tat ion of more than 

27,000 acres of coastal wet lands and reduct ions in pol lut-

ant loads from constructed storm water treatment projects, 

coupled with substant ia l ly less rainfal l  in the last decade, 

have helped reduce runoff.  This also helps lower inputs of 

nitrogen, phosphorus, soi ls and turbidity. 

The IRL NEP goal for wet land rehabi l i tat ion is 34,943 acres.  

To date, approximately 24,760 acres have been rehabi l i-

tated in the north central port ion of the lagoon and 4,695 

acres in the south.  The rehabi l i tat ion of near ly 30,000 

acres, along with a marked increase in seagrass coverage 

across these estuary segments and increased landings of 

sea trout, pinf ish and mangrove snapper, indicate that this 

ambit ious and fast-act ing NEP is effect ing change.  



BACTERIAL MONITORING AND 
WATER-QUALITY STANDARDS

Til lamook Bay—Oregon’s third largest estuary—

supports a thr iv ing commercial and recreat ional 

shel l f ishing industry.  Unfortunately, bacter ia 

concentrat ions found in al l  f ive of the Bay’s ma-

jor tr ibutar ies rout inely v iolate State and Federal 

water qual i ty standards, threatening human health 

and causing commercial harvest area closures.  

As is often the case in estuar ies across the coun-

try, Ti l lamook Estuar ies Partnership (TEP) knew 

bacter ia came from a combinat ion of point and 

non-point sources including agr icultural runoff, 

fa i l ing sept ic systems, over loaded municipal treat-

ment plants, and urban stormwater.  The tr icky 

part was ident i fy ing exact ly where these sources 

were del iver ing the largest loads and quant i fy-

ing how much bacter ia was threatening the Bay’s 

health. 

NEP IN ACTION 

With i ts Comprehensive Conservat ion and Man-

agement Plan (CCMP) serving as a guide, the 

TEP launched an ambit ious bacter ia research and 

monitor ing effort in the basin.  Data produced 

from this effort has al lowed TEP to apply mit iga-

t ion efforts exact ly where they are needed in 

order to eff ic ient ly and effect ively achieve water 

qual i ty goals.  In addit ion, bacter ia data col lected 

through TEP’s monitor ing was also used by the 

State of Oregon to create the Ti l lamook Bay Bac-

ter ia Total Maximum Dai ly Load (TMDL).  

TEP began i ts monitor ing program in 1996, 

launching an extensive Storm-Based Monitor ing 

Program to ident i fy and evaluate bacter ia l con-

centrat ions attr ibutable to the watershed’s di f fer-

ent land uses.  The effort also ident i f ied suitable 

long-term sampl ing sites for tracking the status 

and trends of bacter ia throughout specif ic r iver 

reaches.  A smal l team of dedicated volunteers 

joined the effort the fol lowing year, and 13,000 

samples later, the TEP is report ing signi f icant 

progress in 2007.   

TEP’s trend data has led to some important dis-

cover ies, including the determinat ion that forest-

ed areas of the watershed general ly meet water 

qual i ty standards for bacter ia, indicat ing that 

forest wi ldl i fe is not a key contr ibutor of bacter ia l 

contaminat ion as some thought.  Working with 

Oregon State University researchers in 2001, the 

TEP began a three-year genet ic marker study in 

the Ti l lamook Bay Watershed.  The study en-

abled scient ists to discr iminate among bacter ia 

from humans and ruminant sources (Ruminant 

forces includes cows, elk, and deer).  They 

found widespread contaminat ion from farm ani-

mal waste in specif ic segments of the r iver and 

high concentrat ions of human waste in other 

parts. Using the data, watershed managers can 

now bui ld the best strategies for decreasing fe-

cal pol lut ion indicators in specif ic areas.  

The TEP is working with agr icultural landowners, 

including the local dairy cooperat ive, which made 

some important improvements to i ts discharge 

system so that i ts eff luent no longer discharges 

direct ly into the Wilson River.  With a credible, 

scient i f ic framework the TEP has developed part-

nerships with local municipal i t ies on habitat res-

torat ion and stormwater management projects.  

Addit ional ly, a voluntary educat ional program tar-

geted to smal l landowners offers assistance with 

sept ic system upgrades, r ipar ian re-vegetat ion 



projects, and workshops about the importance 

of fencing off r ipar ian areas to prevent l ivestock 

from enter ing streams and r ivers.  

Whi le the lower sect ions of four of the key r iv-

ers in the Ti l lamook Bay watershed st i l l  v io late 

Oregon’s water qual i ty standards for recreat ional 

use, the f i f th tr ibutary, the Wilson River, has 

been in compl iance since 2005, and stat ist ical ly 

signi f icant trends indicate that bacter ia concen-

trat ions remain on a steady decl ine. 

More than a decade’s worth of status and trend 

information is paying off for the TEP with targeted 

approaches that support successful, eff ic ient im-

plementat ion of the Comprehensive Conservat ion 

and Management Plan. Invest ing in efforts that 

strategical ly target land uses that contr ibute to 

surface water bacter ia is br inging the Ti l lamook 

Bay watershed closer to coming into compl iance 

with State and Federal water qual i ty standards.  

REAL RESULTS IN REAL PLACES

The US EPA National Estuary Program (NEP), a 

unique and voluntary community-based program 

establ ished in 1987 under the Clean Water Act 

(CWA) Amendments, works to restore and  

maintain the water qual i ty and ecological integr i ty 

of estuar ies of nat ional signi f icance.  

Through strong commitment, trust, and  

signi f icant t ime and resources spent by many 

State, local and Federal partners, the NEPs have 

made substant ia l progress in protect ing and 

restor ing habitat in their estuar ies. NEPs have 

implemented wide ranging act ions to rehabi l i tate 

wetlands, create art i f ic ia l reefs, and plant  

r ipar ian buffers among many other types of  

act iv i t ies that address the loss and degradat ion of  

mult iple habitats and estuar ine watersheds.  

NEPs and their partners have produced real  

on-the-ground environmental results—improving 

water qual i ty, erosion, f lood control, open space, and 

creat ing habitat.

There are 28 NEPs, located in 18 U.S. coastal States 

and Puerto Rico, which are designated estuar ies of na-

t ional signi f icance for their dist inct economic, ecological,  

recreat ional, and aesthet ic values.  

For more information contact:

US EPA
Office of Wetlands, Oceans and Watersheds (OWOW)
Coastal Management Branch
Mail Code 4504T
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Tel: 202.566.1260
Fax: 202.566.1336
www.epa.gov/owow/estuaries

The NEP: Applying the Clean Water Act in 
ways that are Effective, Efficient, Adaptable, 
and Collaborative.




