




life, and the public are able to enjoy permanent 
pool connections. This multi-recreational park 
went from a fallow, low-functioning wilderness 
to lush, multi-recreational complex with a diver-
sity of healthy habitat for fish and wildlife, canoe 
and kayak launches, campsites, and trails for 
biking, rollerblading, and hiking. 

Before and after baseline monitoring of vegeta-
tion and wildlife will provide additional informa-
tion on the project’s success. Anecdotal evi-
dence shows avifaunal and fishers use have 
increased dramatically. The saltern areas that 
were restored are naturally colonizing with na-
tive species; this is considered rare for the area 
and demonstrates that the project is already 
functioning as designed. 

L E S S O N S  L E A R N E D 

There were many lessons learned from such a 
large project, many of which will be considered 
and carried over to future restoration projects. 

One of the principal lessons SBEP has learned 
is the importance and value of working with a 
streamlined permitting process. The coopera-
tion of Florida’s permitting agencies and the 
relationships SBEP have developed with them 
were essential to making the project happen. 
Constant and early coordination with funding 
partners was also imperative. In one instance, 
a funding partner had decided to bid the con-
struction funds out themselves rather than the 

Kayakers prepare to launch 
at the new Robinson Preserve
Photo: Sarasota Bay Estuary Program 

to adapt to their new environment. Also, 
instead of planting immediately following 
the completion of grading work, which 
is typical of most projects, future proj-
ects could schedule time for the site to 
equilibrate, especially in estuarine areas. 
This would also allow newly groomed ar-
eas to be observed through a couple of 
tidal cycles so that planting plans can be 
matched to conditions.  

Because sediment transport has the po-
tential to continue through the full lunar 
cycles, the team left erosion control de-
vices in place for two cycles, even af-

ter the excavation was completed. This was a 
good preventive measure that helped reduce 
sediment transport associated with high and 
low tidal events. 

county, a move that required modifying the 
plans prior to construction and separating some 
components. Staying in close contact ensured 
there were no surprises.  

The heavy equipment used during construc-
tion inadvertently distributed salinity rich soils 
throughout the site, making installation of the 
freshwater and upland plants somewhat difficult. 
For future projects, it may be best to restrict it 
to areas intended for estuarine plantings and 
to leave other areas intact. Preserving existing 
topsoil would give native plants a better chance 
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Tampa Bay Estuary Program

 

Tampa Bay, located on the west central coast of 
Florida, is the state’s largest open-water estuary 
with four major rivers and a watershed covering 
2,200 square miles.

Seagrass habitats are one of the most domi-
nant and pervasive natural resources in Tampa 
Bay and have served as the primary indicator 
for estuarine health for bay managers. Other im-
portant habitats in Tampa Bay include emergent 
wetland vegetation such as salt marsh and man-
grove forests. These emergent habitats provide 
barriers to pollutants and protect uplands from 
waves, storms, and floods. Collectively, these 
habitats provide shelter and nursery areas for 
more than 200 species of fish, crustaceans, 
and shellfish. 

The Tampa Bay Estuary Program (TBEP), one of 
28 National Estuary Programs across the coun-
try, has been working with its many partners to 
successfully attain and maintain a functioning, 
healthy ecosystem that supports endangered 
and threatened species, fisheries, commerce, 
and recreation.

S E A G R A S S  R E C O V E RY 

Roseate spoonbill, Photo: Gerold Morrison 

Bay, which run parallel to the shoreline. These 
bars help dampen wave energy and provide 
suitable habitat for seagrass growing behind 
the bars. Few early sequential photographs of 
the bay exist and scientists are unsure which 
occurred first – the loss of seagrass or bars. 
Scientists hypothesize that poor water clar-
ity caused seagrass declines; and without the 
seagrass rhizomes (roots) to hold sediment in 
place, the bars may have eroded, leading to 
further losses of seagrass.

C H A L L E N G E S 

Tampa Bay has a variety of seagrasses, includ-
ing turtle grass (Thalassia testudinum), manatee 
grass (Syringodium filiforme), shoal grass (Hal-
odule wrightii), widgeon grass (Ruppia maritime), 
and star grass (Halophila engelmannii). Of this 
group, turtle, manatee, and shoal grasses are 
most common. The grasses declined steadily 
throughout Tampa Bay from the 1950s until the 
early 1980s. 

Fortunately, recent improvements in water qual-
ity, primarily due to sewage treatment upgrades 
in the 1980s and TBEP’s recent efforts to reduce 
nitrogen have reversed this trend and seagrass 
habitats have been expanding. In the past two 
decades, more than 6,000 acres of seagrass 
have returned to Tampa Bay, however, there are 
still nearly 10,000 acres of seagrass that were 
present in the mid-1900s that are not present 
today. While water quality and clarity are now 
sufficient for seagrass growth and maintenance, 
other factors may limit the complete recovery of 
seagrass. 

During the same period of major seagrass de-
cline, there also was a nearly 50 percent de-
crease in the length of longshore bars in Tampa 

Turtle grass in Tampa Bay, Photo: Tampa Bay Estuary Program
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TA M PA  B AY  W AT E R 
Q U A L I T Y  D E C I S I O N 
M AT R I X

Each major bay segment is presented in a sim-
plified “decision matrix” using a stop-light color 
scheme to determine water quality.

• Green indicates TBEP met both water clarity 
targets and should “stay the course” and con-
tinue with planned projects to implement its 
Comprehensive Conservation and Manage-
ment Plan.

• Yellow indicates one water clarity target was 
not met (caution alert) and the TBEP TAC and 
Management Boards should review possible 
causes and suggest management responses. 

• Red indicates that no water clarity targets 
were met (action alert) and prompts the TBEP 
TAC, Management, and Policy Boards to take 
appropriate action to get the program back on 
track.

D E V E L O P I N G  S T R AT E G I E S 
A N D  TA K I N G  A C T I O N 

With a multi-partner, collaborative effort, the 
TBEP is tackling the questions surrounding 
seagrass loss and recovery by first ensuring 
they achieve its goals to improve water quality 
in the bay—the first and most important step. 
Maintaining light availability to seagrass through 
the water column is the guiding paradigm of 
TBEP’s Nitrogen Management Strategy. To help 
maintain, restore, and track progress in recov-
ering the bay’s seagrass resources, the TBEP 
annually assesses water quality conditions in 
the bay using data from the Environmental Pro-
tection Commission of Hillsborough County’s 
long-term ambient water quality monitoring pro-
gram. 

“The ‘decision matrix’ chart  

has been really helpful.  

When our Policy Board sees  

a green year, they know  

things are on track. Even if  

it is due to a drier year with  

less runoff, it’s still a good  

sign that we are meeting  

water quality standards…this 

process is actually what led  

us to intensively study  

seagrass recovery in Old  

Tampa Bay, a ‘problem area’  

for several years.” 

– Lindsay Cross, Environmental Scientist,  

Tampa Bay Estuary ProgramP
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TBEP’s Technical Advisory Committee (TAC), a 
diverse group of more than 100 scientists, de-
veloped the program, which uses two measures 
of water quality to indicate whether TBEP’s ni-
trogen load reduction strategies are working.  

In addition to its bay-wide water quality man-
agement efforts, TBEP is simultaneously inves-
tigating the role that longshore bars play in the 
expansion and recovery of seagrass habitats. 
Using a two-pronged research approach for re-
storing seagrass and longshore bars, research-
ers are testing to see if re-planting seagrass 
into areas that historically had bars will lead to 
sediment accumulation and the development 
of a bar feature, and whether re-creating a bar 
structure will encourage volunteer seagrass re-
covery behind the bars. To do the work, TBEP 
has received more than $750,000 in grants 
from five funding agencies and is working with 
10 government, non-profit, and university part-
ners to help answer these questions.

Tasks include mapping current and historical 
distribution of longshore bars to determine the 
actual loss of longshore bars bay-wide and 
characterizing the topography and bathymetry 

“Our water quality assessment 

tells us how well we are doing in 

stemming nitrogen sources flow-

ing to the bay. That serves as an 

annual report card on our prog-

ress—and it also relates to man-

agement of our seagrass resourc-

es by determining if enough light is 

available each year to sustain sea-

grass recovery in the bay.” 

 – Ed Sherwood, Program Scientist, 

Tampa Bay Estuary Program

The next task will result in the construction of a 
500-foot-long experimental longshore bar, uti-
lizing dredged and other materials. TBEP part-
ners have prepared an Environmental Resource 
Permit application based on the engineering 
design criteria and TBEP expects to construct 
in spring 2009. Partners will monitor the sys-
tem’s integrity over time and track volunteer 
establishment of seagrasses adjacent to the 
structure. Scientists will also assess the actual 
dampening of wave energy, if any, for both nat-
ural and experimental bar systems in the bay.

of existing bars in relationship to seagrass dis-
tribution. TBEP research partners used this in-
formation to develop a conceptual model of a 
restored seagrass longshore bar system and 
coastal engineering criteria needed to re-con-
struct bars with dredged material. 

On the ground, TBEP and its partners trans-
planted plugs of manatee grass from an area of 
the bay with good water quality to an area with 
similar water quality where a longshore bar his-
torically existed. This restoration effort will test 
how the grass transplants and whether the re-
established plants are accumulating sediment 
to create a bar. Monitoring efforts for this and 
other project tasks are well underway.

Volunteers transplant a large plug of manatee grass.
Photo: Holly Greening
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M E A S U R A B L E  R E S U LT S 
A N D  O U T C O M E S

For the first time since the annual water quality 
assessment began in the 1970s, all four major 
bay segments of Tampa Bay achieved a green 
status in the decision matrix, indicating that wa-
ter quality conditions bay-wide have been suf-
ficient to foster seagrass recovery. After two 
years of monitoring, there has been complete 
recovery of seagrass at the donor location. At 
the transplant location, seagrass patches are 
growing and coalescing, forming larger patch-
es. Overall, TBEP is making significant strides 
toward achieving its 38,000-acre goal for bay-
wide seagrass recovery and protection. Aerial 
photographs of the bay in 2006 already indi-
cate the bay is only 9,679 acres short of this 
target, setting the stage for additional restora-
tion projects, such as the longshore bar proj-
ect—a project that is instrumental in obtaining 
the bay-wide target.

Scientists have documented increases in sedi-
ment elevation behind some of the plots and 
additional monitoring during the next phase will 
determine if these accumulated sediments will 
form a complete bar structure. TBEP is also 
measuring wave energy in locations with and 

without longshore bars to compare with the re-
sults from the seagrass transplantation and 
longshore bar experiment.

A scientist examines 
the rhizomes of a 
manatee grass plug. 
Photo: Tampa Bay Watch
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L E S S O N S  L E A R N E D 

One of the key lessons learned from this proj-
ect is the importance and necessity of building 
partnerships. This enabled TBEP to leverage 
more money from various entities. Without 
strong partnerships, TBEP feels certain that 
many of its projects would never have gotten 
off the ground. 

The seagrass transplant technique in this proj-
ect used large plugs of manatee grass that in-
cluded the rhizomes (roots) and sediment. It 
appears that using larger seagrass plugs with 
the rhizomes and sediment intact may lead to 
better long-term survival than transplanting only 
the plant material. 

On a much broader front, because of past and 
continuing development, TBEP understands the 
unfeasibility of trying to recover all the habitat 
acreage that has been lost, although the work 
does aim to protect and restore habitat in a 
similar ratio to what existed in 1950, TBEP’s 
benchmark year. TBEP is also taking more of a 
“mosaic habitat” approach to habitat restoration 
by designing plans that incorporate a diversity 
of habitat types and functions, as opposed to 
addressing one habitat type at a time. Work will 

also include a greater watershed management 
approach that expands the planning of habitat 
restoration activities to the landscape level 
(rather than the parcel level) by acquiring and 
connecting multiple sites and incorporating hy-
drologic modifications to create larger contigu-
ous integrated systems. Opportunities exist to 
create very large adjoining tidal wetland sys-
tems with extensive salinity gradients and habi-
tat richness. For example, the Tampa Bypass 
Canal and Lake Tarpon Outfall Canal—two 
highly modified freshwater inflows to the bay, 
each several miles in length—are a significant 
target for TBEP’s plans for large-scale water-
shed-based habitat restoration. TBEP has pro-
posed conceptual plans to the Southwest Flor-
ida Water Management District, one of TBEP’s 
principal partners, which owns a vast majority 
of the riparian lands, as well as many large ad-
jacent parcels. 

“When we’re able to pool our resources, it enables agencies to 

look beyond their traditional boundaries and put the focus on 

the health of the bay overall….we’ve seen bay-wide seagrass 

recovery because we’re working on a collective basis.”

– Lindsay Cross, Environmental Scientist, Tampa Bay Estuary Program

Til lamook Estuaries Partnership 

 

Tillamook Bay, the second largest estuary 
in Oregon, is located on the state’s northern 
coast, roughly 60 miles west of Portland and 
45 miles south of the Columbia River mouth. 
The Tillamook Bay watershed—a coastal tem-
perate rainforest ecosystem—possesses an ex-
traordinary natural resource base with extensive 
upland forests dominating almost 90 percent 
of the basin’s land area and rich, fertile alluvial 
soils characterizing the lowlands. 

Spanning a mere 13 square miles, Tillamook’s 
low shallow waters average only about six feet 
deep and are a critical support to commercial-
ly-valued fish and shellfish, including five salm-
on species. The area also provides important 
habitat for seals, which, after years of decline, 
are beginning to flourish again. The clams and 
crabs that populate the bay’s mudflats are a 
popular draw for anglers and tourists alike as 
are the many native and migratory birds and 
other wildlife that live, breed, and feed in the 
various habitats of Tillamook Bay.
 
The Tillamook Estuaries Partnership (TEP), 
one of 28 National Estuary Programs across 
the country, has been working with its many 
partners to successfully attain and maintain a 
functioning, healthy ecosystem which supports 
endangered and threatened species, fisheries, 
commerce, and recreation. 

R I PA R I A N  &  I N S T R E A M  E N H A N C E M E N T 

C H A L L E N G E S 

Three Cruiser Creek tributaries, part of the up-
per Trask River Watershed that provide critical 
spawning grounds for migratory fish, including 
the federally listed Coho Salmon, were losing its 
ability to provide a natural functioning habitat. 
Undersized, perched culverts were completely 
blocking or severely limiting fish passage. His-
toric fires, subsequent salvage operations, and 
a defunct forest road were dumping sediments 
into the stream. With a scarcity of refuge areas, 
quality pools, and large wood in the stream, the 
poorly functioning channel threatened the abil-
ity for migratory salmon to thrive.

The site, a part of the Elkhorn drainage basin 
owned jointly by the Oregon Department of 
Forestry (ODF) and Bureau of Land Manage-
ment (BLM), was ripe for restoration—and both 
agencies had the funding to make it happen. 
However, neither agency had the authority to 
administer a contract on the other’s land. As 
they began to collaborate, they saw the poten-
tial for their logistical and conflicting administra-
tive rules to turn the project into an inefficient 
managerial hassle. 
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D E V E L O P I N G  S T R AT E G I E S 
A N D  TA K I N G  A C T I O N 

Seeking a solution, BLM managers approached 
TEP, who saw the project as an extraordinary 
opportunity for them to participate in a promis-
ing habitat enhancement project that would 
measurably improve conditions for the federally 
listed Coho Salmon and other migratory spe-
cies, including Fall Chinook Salmon, Winter 
Steelhead, and Coastal Cutthroat Trout. 

The work aligned perfectly with TEP manage-
ment criteria and TEP was suited to serve as a 
third party and coordinate all the necessary ac-
tivities while adhering to the standards and 
practices of each agency. By working under 
TEP’s project management, the two agencies 
would be assured their resources were being 
managed effectively and efficiently, and that the 
restoration activities of each would enjoy econ-
omies of leverage and scale. 

To initiate the work, the three entered into a for-
mal Cooperative Agreement in which TEP would 
administer the necessary contracts while ODF 
and BLM would oversee the groundwork. Sev-
eral others joined the effort, including the local 
watershed counci, native plant cooperative, 

school district, and others. Together, the part-
ners embarked on a one-year project— fast by 
usual standards—to fully restore fish passage 
and spawning and rearing habitat by installing 
new culverts, placing log and boulder struc-
tures in the stream channel, eliminating a wa-
ter-polluting road, and planting trees in the ri-
parian area.

M E A S U R A B L E  R E S U LT S 
A N D  O U T C O M E S

The Cruiser Creek project was a great suc-
cess. At the project’s end, the partners had 
installed three fully-functioning fish passable 
structures, restored 1.5 miles of instream habi-
tat, decommissioned 3.5 miles of forest road, 
and enhanced five acres of riparian habitat—all 
of which are going a long way today to provide 
essential spawning and rearing habitat, reduce 
road sedimentation, and increase riparian di-
versity.

“Instead of the agencies  

implementing the project  

independent of one another, 

risking duplication, a third  

party providing overall  

management increased  

efficiencies. Many have  

talked about that process  

since then… partners have 

brought projects to our  

attention to foster  

collaboration with us.” 

– Rachel Hoffman,  

Habitat Restorat ion Manager, 

Ti l lamook Estuaries Partnership   

Restored fish passage at one of the Cruiser Creek tributaries; Photo: TEP 
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Surveyors for the Cruiser Creek project site 
found that over-winter retention of smolts has 
increased dramatically from 5.0 percent to 17.4 
percent over a two-year period since the proj-
ect was completed. 

TEP attributes this major success—a 248  
percent increase in retention—to the increased 
habitat complexity that now exists throughout 
the Cruiser Creek project area. In fact, in com-
parison, over-winter retention rates in nearby 
untreated control reaches remained nearly 
identical at 5.3 percent and 5.6 percent re-
spectively during the same period.

L E S S O N S  L E A R N E D 

TEP managed to keep costs on a relatively large 
project lower than usual (planning cost $40,000 
and construction cost $150,000) primarily be-
cause they were able to conduct the planning 
and engineering in-house. They also saved 
money by taking advantage of some donated 
materials, such as plants and other vegetation 
needed for the riparian work. 

Placing wood and boulder structures in Cruiser Creek; Photo: BLM
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This effort also showed that bigger projects 
don’t always require a several-stage process. 
With the right partnerships, good leveraging 
skills, and other variables in place, TEP realized 
it could tackle large projects all at once and still 
achieve effective outcomes 
and lasting results. 

TEP considers the Cruiser 
Creek watershed enhance-
ment project the first collab-
orative endeavor of its kind in 
the region to offer an oppor-
tunity to leverage the efforts 
of state and federal landown-
ers toward common restora-
tion goals. 

This important achievement also marks the first 
of many habitat enhancement projects as BLM 
and ODF ownership patterns form a mosaic 
throughout Northwest Oregon. 

Decommissioning a forest road adjacent to Cruiser Creek; Photo: TEP
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