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ABSTRACT

The Restoration Coordination and Verification (RECOVER) program requires informative and efficient monitoring tools to assess the performance of the Comprehensive Everglades Restoration Plan (CERP).  At the present time, no methods for measuring invertebrate community response to restoration activity have been developed for the Monitoring and Assessment Plan (MAP), despite their diversity and fundamental role in Everglades food webs.

Our previous work has indicated that midge pupal exuviae sampling has outstanding potential as a method for monitoring changes in water quality and biotic response to hydrological conditions.  However, additional work needs to be conducted to strengthen midge taxonomy, to disseminate this taxonomic information, to better understand the autecology of midge species, and to develop metrics for hydrological assessment, 

Our objective for the next few years will be to conduct research that will expedite the establishment of a midge-biomonitoring program in ENP, and improve our understanding of midge community responses along gradients of water quality, hydrological condition, and current.  We will train a person in midge biomonitoring using the Thienemann method, and will address current deficiencies in reference material and taxonomy.  We propose continuing biomonitoring in marshes near the 332 detention areas, but with increased spatial coverage.  We will also sample strong nutrient gradients to determine species and community responses to higher levels of enrichment.  New hydrological transect data sets will be collected for developing and testing metrics for assessing biological response to hydrological conditions.

PROJECT DESCRIPTION
The Restoration Coordination and Verification (RECOVER) program requires informative and efficient monitoring tools to assess the performance of the Comprehensive Everglades Restoration Plan (CERP).  The current Monitoring and Assessment Plan (MAP) measures marsh response to hydrological and chemical changes by direct measurement of stage heights and ambient water and soil chemistry, as well as monitoring responses of periphyton, plant, fish, and large invertebrate communities, over a network of sites (CERP Monitoring and Assessment plan 2004).  Conspicuously absent at this time are tools for measuring invertebrate community responses, particularly considering their historical central role in most aquatic biomonitoring programs.  This omission is critical because invertebrates play a fundamental role in energy transfer in the Everglades, and with over 600 species, they represent a significant proportion of the system’s biotic diversity (Jacobsen and Perry 2003a).

The failure to incorporate invertebrate sampling into CERP MAP likely reflects both the difficulty in sampling Everglades marshes using conventional benthic sampling methods, as well as the resulting general lack of published information on invertebrate communities in the Everglades.  Rader’s work in WCA-2A (Rader and Richardson 1994) provides data to suggest community composition changes with nutrient enrichment.  Ryan King (2001) showed that invertebrate communities actually change dramatically along nutrient gradients in response to changes in chemical and biotic factors driven by enrichment.  He drew particular attention to the rich diagnostic information provided by chironomid midges, noting that, when identified to species, they were the most informative group for detecting enrichment and should be a focal invertebrate group in marsh biomonitoring studies (King 2001, King and Richardson 2002).

Chironomid midges are excellent indicators of enrichment in lentic environments (reviewed by Rosenberg 1992; Lindegaard 1995, Ruse 2002), and are increasingly being used to assess other pollutants and environmental factors (Wright et al. 1996; Ruse 1985).  Because of their high species richness, the great diversity of microhabitats that they occupy, and their wide collective tolerances for physical and chemical conditions, studying midges alone can be as effective as using a larger group of invertebrate taxa in bioassessment (Wright et al. 1996, King and Richardson 2002).  In King’s (2001) study in WCA-2A, chironomid midges were not only the largest single component of the invertebrate community, they were disproportionately more informative than other groups for assessing water quality.  However, the difficulty and inefficiency of using conventional sampling techniques to sample and pick midge larvae, and the task of identifying larvae to species, remains an obstacle to their widespread use in biomonitoring programs. 

Sampling midges by collecting their floating pupal exuviae, referred to here as the Thienemann method (Ruse 2002), is an exceptionally thorough, efficient, and relatively unbiased method of acquiring data on midge community composition.  Collections of pupal exuviae represent emergence from all microhabitats simultaneously in a given area over a 1-2 day time period.  The process is highly efficient because samples typically yield large numbers of pupal exuviae, are relatively free of organic material, and pupal exuviae can be identified to species quickly under a dissecting microscope. 

In my Everglades research, I have focused on sampling midge communities using the Thienemann method as an assessment tool for measuring biological response to changes in hydrological conditions and water quality.  The results of our research indicate that this method has outstanding potential as a method for detecting changes in water quality and biotic response to hydrological conditions.  Our progress in each area of research, as well as remaining questions and problems that need to be resolved, are summarized below.

Midge – hydroperiod relationships

During our initial research, we reported pronounced structural changes in midge communities between sites along 7 hydroperiod transects in the Rocky Glades and adjacent sloughs (Jacobsen and Perry 2000).  Midge abundance and species richness generally increased with increasing hydroperiod length, and species composition changed markedly along hydroperiod transects (Jacobsen and Perry, in manuscript).  Much of these compositional changes appear to be due to hydroperiod-related differences in substrates and vegetation that may be expected to change over long time-periods.  However, subsequent investigations on the emergence phenology of midges along 2 transects revealed that a significant portion of the community is highly responsive to short-term, seasonal changes in hydrological conditions (Jacobsen and Perry 2002b, and in manuscript).  Therefore, monitoring midge community composition can provide measures of restoration performance over a variety of time-scales.

Over 120 species have been scored for their value as indicators of hydroperiod length based upon their relative abundance in habitats with different hydropatterns (Kline et al. 2001, Jacobsen and Perry, in review).  A variety of metrics based upon these hydroperiod-preference scores have also been proposed for monitoring hydrological change.  Unfortunately, our data represent only 1½ wet seasons of collecting.   To properly assess these species-hydroperiod “scores” and metrics, they need to be further examined and tested with an independent data set.  For FY2004, we propose to collect additional data from hydroperiod transects in Taylor Slough and the Chekika area to evaluate midge – hydroperiod scores and metrics.  

Midge community – water quality relationships

Gradient studies

We have been sampling midge communities along suspected nutrient gradients from inflows into ENP since 2001, and have found distinct changes in midge community composition that are indicative of reduced water quality near inflows into Taylor Slough (from the L-31W canal and the C-111 canal), and in the Rocky Glades near the 332 detention areas (Jacobsen and Perry 2003, SFNRC 2004).  In Taylor Slough, these changes typically correspond to measurable changes in plant tissue and soil total P levels.  Periphyton chemistry and species composition studies conducted by FIU personnel have recently confirmed the localized enrichment near the 332B detention area that we have suspected there from midge community data collected since 2001 (IOP report).  However, though midge communities near the 332C detention area, as well as observations by several people of gross green algal blooms (Spirogyra sp.), have been strongly indicative of nutrient enrichment for two years (Jacobsen 2004), periphyton studies in 2003 failed to detect significant enrichment there , and analyses of water samples collected with midge samples show, at most, only slight (1-2 ppb) rises in total P.  This particular discrepancy between biomonitoring methods may be due to the more limited temporal, spatial, and microhabitat coverage of periphyton sampling relative to midge pupal exuviae sampling in strongly karstic landscapes like the Rocky Glades.  The general lack of strong supporting chemistry data may result from the strong biological demand for phosphorus in oligotrophic marshes in ENP.  The detention areas have only been operating for 2-3 years, too brief a time for enrichment to show in soil and plant tissue total P levels.  Failures to corroborate midge results with results from other assessment methods are potentially problematic in that it may influence manager’s and the public’s perceptions of its reliability.  I strongly feel that we are correct regarding enrichment near 332C, and that periphyton sampling simply missed the problem.  Sampling stronger nutrient gradients is necessary to establish species relationships with measurable degrees of enrichment, and expedite the general acceptance of this method 

A similar discrepancy of results occurred between midge and periphyton data downstream of the C-111 canal in 2002: our midge data suggested that calcareous periphyton was abundant near the canal (high numbers of Dasyhelea cf. major), but that it was also enriched relative to downstream sites further away from the canal; our water, soil, and plant tissue samples supported our midge results.  However, FIU periphyton composition and chemistry data did not detect enrichment near the canal.  More research is needed to understand the differences between our work and that of the FIU team.

Effects of flow:

Our knowledge of the autecology of many midge species is poor at the present time.  Considerable research is needed to better understand the habitat requirements of midge species, and how they might respond to differences in factors like current.  This will enable us to better interpret changes in community composition, and better explain differences in results between biomonitoring methods when they arise.  In FY2005, we propose to: (1) conduct experiments in Taylor Slough in which we will manipulate current speed using V-shaped deflectors made of rebar and plastic sheeting.  This will enable us to compare midge communities between adjacent sites with different current speeds.  (2)  We will also conduct gradient studies near points of high current (bridges, culverts) to gather information on management-related changes.  Additional research into the autecology and microhabitat preferences of midge species is also needed in the future, including microhabitat sampling for larvae, to understand their population dynamics.

Flume studies

Indicator species groups determined from gradient studies in ENP, and from WCA-2A (King 2001), have been examined for their responsiveness to enrichment in Shark River Slough flume experiments (Jacobsen and Perry 2002b).  Those studies have validated our selection of species sensitive to enrichment from gradient studies in ENP, but do not support our selection of nutrient-tolerant species.  King’s tolerant species responded well to P-dosing, but were too rare in collections in the Park in 2001 to be tabbed as indicators using INSPAN analysis.

We need to reassess the indicator status of all midge species, and especially suspected tolerant taxa, by expanding our indicator species analysis (INSPAN) data sets to include data collected in 2002, and the extensive data set collected in 2003.  In addition, sampling midge communities along steeper nutrient gradients will enable us to obtain better data for identifying nutrient-tolerant species.  Finally, small-scale nutrient-dosing experiments conducted in solution holes near Chekika will help to verify midge species responses to nutrient enrichment in karstic landscapes such as those near the 332 detention areas.

Other Questions/problems: Midge taxonomy
Developing references for identifying Chironomidae and Ceratopogonidae pupal exuviae to species is crucial for establishing the Thienemann method as a viable biomonitoring technique, and should be a top priority.  To produce these references, we need to obtain the proper document-making software, and a scanner.  Also, nutrient gradient studies in the WCA’s, as well as surveys of midge communities in canals and other waters outside of ENP, will likely produce new species that have not been collected in prior work.  The inclusion of these taxa will strengthen the taxonomic coverage.

Particular effort needs to be expended this year toward rearing and associating Ceratopogonidae pupal types with adults to establish taxonomic credibility for publication and for legal purposes.  I am confident that we are accurately distinguishing ceratopogonid taxa to the species-level.  Determining names for pupal types requires establishing associations and the assistance of a consulting expert taxonomist.
Effects of rain on the composition and abundance of pupal exuviae collections.


Pupal exuviae of chironomid midges typically stay afloat for at least 1-2 days, but species differ in their floatation times (Coffman 1973).  Differences in pupal morphology and sustained floatation suggest that pupal exuviae of species may differ considerably in their ability to remain afloat during rain events.  The effect of rain on the composition of midge pupal exuviae samples needs to be investigated, perhaps in FY05, to determine how it may potentially affect water-quality and hydrological assessment conclusions.

RESEARCH OBJECTIVE


The sole objective of our efforts over the next few years will be to conduct research that will expedite and strengthen the establishment of a midge-biomonitoring program in ENP.  For this year, specific objectives are:

1. Conduct midge sampling near the detention-pond areas to assess the severity and spatial extent of their effects on neighboring midge communities in ENP

2. Sample strong nutrient gradients to document community response to higher levels of nutrient enrichment, and identify species tolerant of enrichment

3.   Collect an independent set of data for testing metrics for measuring biotic response to hydrological conditions

4.   Determine identity of Ceratopogonidae pupal types; determine species identities for pupal morphotypes of certain chironomid genera.

5.   Complete manuals for identifying chironomid and ceratopogonid pupal exuviae to species.

6.   Train a person to conduct midge-biomonitoring studies and identify taxa using the Thienemann method.

Future research projects in subsequent years will include: 

1.   conducting autecological studies of midges to better interpret differences or changes in midge community composition

2.   Examine the influence of current flow on the composition of midge communities.

3. Surveying midge communities in canals and ponds outside ENP to delineate natural Everglades midge communities from those in artificial or disturbed habitats.

4. Examine the effect of rain events on the composition of pupal exuviae collections.

Proposed Work for FY04:

1.  Bioassessment of detention-pond areas

Background:  Our surveys of midge communities around the detention ponds have shown an influence on the composition of midge communities in ENP: nutrient-sensitive species declined while nutrient-tolerant species usually increased in relative abundance with increasing proximity to the edges of these ponds.  These compositional shifts were strong at 332B after water was discharged directly into the marsh in 2001, but they have lessened somewhat over the past two years.  Marshes near 332C have had midge communities indicative of enrichment since 2002.  In 2003, proportions of nutrient-tolerant species near 332C increased at sites close to the pond over time, and affects appeared to spread spatially away from the pond over time.  During the first year of their operation (2002), the 332C and 332D detention areas supported a bizarre assemblage of eutrophic taxa including large populations of the exotic species, Polypedilum nubifer.  This species was not observed in 2003.  Our results in 2003 also revealed critical relationships between nutrient-sensitive species and hydrological factors such as water level reversals and time since rewetting.  This information is important for prioritizing information from indicator groups, and for planning sampling schedules in the Rocky Glades.

Objective: To determine the spatial extent and severity of detention-pond effects on neighboring marshes in ENP.  This year we plan on sampling only once in October, but will increase our -spatial coverage in sampling.

Services:  Collection, identification, and analyses of midge pupal exuviae samples; collection of water samples, analyses of water samples with cooperation of Dr. Yuncong Li, UF-TREC, Homestead, FL.

Application toward restoration assessment: This survey work is necessary to assure that detention pond operations are not degrading marshes in the eastern edge of ENP

Methods:  In October, pupal exuviae and water samples will be collected from sites along pairs of transects extending westward away from detention areas 332B, 332C, and 332D.  An additional control transect will be sampled in the Chekika area.  Four additional sites located approximately 3 km west of the detention pond areas and the Chekika transect (co-located with Jeff Kline’s fish sampling sites) will be sampled by helicopter.  Our spatial and temporal sampling designs draw from our previous research in sampling the detention pond areas.  In 2003, the variability in replicate pupal exuviae samples was usually so low where effects were not patchy (effects were patchy near 332B), that we feel this year we can reduce the level of replication without significant loss of power.  The sites to be sampled (with numbers of replicate samples to be collected in parentheses) are listed below:

Chekika north transect: 237th Ave. canal (1), 50m W (3), 100m W (3), 300m W (3), 3km W (3).

Chekika south transect: 50m W (3), 100m W (3), 300m W (3), 3km W (3).

332B north transect:  Pond (1), 20m W (3), 50m W (3), 100m W (3), 300m W (3), 3km W (3).

332B south transect:  20m W (3), 50m W (3), 100m W (3), 300m W (3).

332C north transect:  Pond (1), 50m W (3), 100m W (3), 300m W (3), 500m W (3), 3km W (3).

332C south transect:  50m W (3), 100m W (3), 300m W (3), 500m W (3).

332D north transect:  Pond (1), 50m E (3), 50m W (3), 300m W (3), 1km SW [nr TS br.](3), 3 km W (3).

332D south transect:  50 m W (3), 300 m W (3), 1 km SW [nr TS br.] (3).

Required effort

Total number of sample sites: 35 sites in ENP

Total number of samples: 106 pupal exuviae samples; 38 water samples

Sampling and processing time – Sampling: 160 man hours sampling (2 people for 2 weeks); Sample processing: 500 hours to process)

Anticipated results:  We expect to again find changes in midge communities in marshes near 332B and 332C that are consistent with nutrient enrichment.  Based upon patterns and trends observed from sampling since 2001, we expect that effects will be more severe and spatially extensive at 332C than at 332B.

2.  Steep nutrient-gradient sampling (in WCA’s)

Background:  Levels of nutrient loading in ENP are much lower than those present in the northern Everglades.    Consequently, measurable nutrient gradients are very low within the Park, so midge community changes can occur without corresponding increases in ambient total P.  Recognized nutrient-tolerant species that serve as indicators of enrichment elsewhere are too rare in ENP to be validated as indicators of enrichment here.  Species significantly associated with marshes near canal water inflows into the Park have not been responsive to P-enrichment in the Shark R. Slough flumes.  Even the most enriched sites sampled to date have had total P levels that fall within Ryan King’s clean water sites in WCA-2A.  King’s gradient study is useful for providing lists of nutrient-sensitive and nutrient-tolerant indicator species across a gross nutrient gradient, but his data are based upon biased conventional sampling methods, and on larval taxonomy, which fail to resolve the full taxonomic richness of the midge fauna present.  As a result, even though King’s study is exemplary in its taxonomic detail, considerable taxonomic information was lost by not sampling pupal exuviae.

We need to sample stronger nutrient gradients to obtain information on midge community composition dynamics at ambient total P levels higher than those typically found in ENP, i.e., sites with total P levels in the 10-50 ppb range.   These data will enable us to select better indicator species, especially nutrient-tolerant species, than we have at the present time.

Objective:  Sample stronger nutrient gradients to resolve community compositional dynamics at total P levels higher than those in ENP.

Application toward restoration assessment:  This study will better enable us to identify nutrient enrichment conditions better within ENP by improving our lists of species indicative of enrichment (i.e., species with subsidy responses to enrichment)

Methods:  We plan to sample 2 nutrient gradients in either WCA-2A or WCA-3 during November 2004 by coordinating access either with researchers at FIU (e.g., Joel Trexler’s lab), or with personnel affiliated with the South Florida Water Management District.  The SFWMD already conducts routine sampling within WCA-2A (Mr. Robert Shuford, coordinator)

We will collect 10-12 samples each at (3) sites representing high enrichment, moderate enrichment (transition from absence to presence of calcareous periphyton), and relatively low enrichment (high calcareous periphyton).  We will also collect water and soil samples for chemical analyses at half of the sampled sites selected randomly, as well as collect data on water depth, vegetation present, percent of vegetation with calcareous periphyton, percentage of water surface with calcareous metaphyton, temperature, conductivity, and dissolved oxygen at all sites.

Required effort

Total number of samples per nutrient gradient transect: 30-36 pupal exuviae samples; 15-18 water samples, 15-18 soil samples. 

Total number of samples for this study: 60-72 pupal exuviae samples; 30-36 water samples, 30-36 soil samples

Sampling and processing time - Sampling: 100 man-hours for 2 people to sample 2 gradients; Sample processing: 300-350 hours

Anticipated results: Though our surveys will produce fewer samples than King’s research, we expect to identify more species, including new records for the Everglades, than he was able to by sampling larvae.  We expect to find strong changes in community composition, changes that include larger numbers of taxa that are widely considered to be strong indicators of enrichment.  Many will be species identified by King as significantly associated with enriched marshes.  We also expect to find several ceratopogonid species, unidentifiable as larvae in King’s study, that will be significantly informative for assessing water quality in future restoration assessment using pupal exuviae.

3.  Hydroperiod gradient sampling for developing hydroperiod metrics

Background:  In 1998 and 1999, we conducted monthly surveys of midges emerging at sites designated as “short-hydroperiod”, “intermediate-hydroperiod”, and “long-hydroperiod” sites along 7 hydroperiod gradients in the Rocky Glades and neighboring sloughs.  Midge communities showed strong compositional changes along hydroperiod gradients, indicating that they could be very useful in evaluating hydrological restoration.  The results of this survey were used to score midge species for their habitat preference in terms of hydroperiod length (Kline et al. 2001, Jacobsen and Perry, in press).  A variety of metrics were proposed as potential performance measures for measuring and comparing midge community composition in terms of the hydrological conditions where they were collected (Jacobsen and Perry 2002b).  However, the development and testing of these species’ hydroperiod scores and community metrics requires obtaining new independent data for sites along hydroperiod gradients in the Rocky Glades.  In June 2003, we started collecting data every 2 weeks from 4 sites along a hydroperiod gradient in the Taylor Slough basin, and 3 sites near Chekika in the Shark River Slough basin.  We plan to continue this sampling program through the entire 2004-2005 wet season to obtain a good record of emergence for 2 wet seasons.

Objective: To provide a data set for developing and testing species and community metrics for assessing hydrological conditions using the Thienemann method.

Application toward restoration assessment:  This will provide an independent data set for developing metrics for hydrological restoration assessment

Sampling.

The emergence phenology of midges along hydroperiod gradients will be examined by sampling at biweekly intervals from rewetting to drydown at sites designated as short-hydroperiod (<6 mo.), medium-hydroperiod (6-9 mo.), or long-hydroperiod (>9 mo.) sites along hydroperiod transects within the Shark Slough (Chekika) and Taylor Slough basins.  Selection of sites will be based upon plant communities.  Samples will be preserved in the field with 95% ethanol, and sorted and identified to species under a dissecting scope.  Some select specimens will be slide mounted in euparal for depositing in the South Florida Collections Center as part of the ENP Chironomid and Ceratopogonid collection.

Hydrological data will be collected at each site by measuring water depth at “benchmark” stakes to develop regressions of water depth against USGS stage height measurements.  To precisely estimate percent inundation during low water periods, the surface topography at each collection site will be determined by taking water depth measurements at 100 points along a 10 m x 10 m grid overlaying the area where exuviae samples will be collected.  Other measurements include temperature, conductivity, dissolved oxygen, periphyton cover, and metaphyton cover.

Data analysis.


Midge assemblages at each site will be scored for their response to hydropatterns using the hydroperiod preference scores developed from earlier research and presented in Jacobsen and Perry 2002.  In turn, the hydroperiod preference scores reported in Jacobsen and Perry 2002 will be reevaluated based upon the data we collect during FY2003.  The relationship between sample species richness and cumulative species richness will be examined graphically for each site, and between sites along each hydroperiod transect.  Differences in community composition between sites, and how these differences relate to changes in environmental variables such as hydroperiod, will be examined using multivariate statistical techniques.

Required effort

Total number of samples: This is dependent upon hydrological conditions. But is approximately 120-140 samples 

Sampling and processing time:  Sampling: 100 hours per person sampling, 200 hours total sampling; Processing: 600-800 hours processing

Anticipated results:  We expect to find community compositional shifts and emergence patterns to be fairly similar to what we observed in 1998 and 1999.  However, the departures from expectations may be highly informative, forcing us to rethink aspects of our understanding of midge-hydroperiod relationships..  We have already noted that Corynoneura do not appear to have a seasonal emergence pattern in 2003 (emerged only in fall and winter in 1999).
4.  Taxonomic research

Background: There are critical taxonomic problems that have been ignored over the last 5 years that really need to be addressed before midge pupal exuviae sampling can be adopted as a defendable monitoring tool in the Everglades.  Most importantly, we need to establish the identity of our Ceratopogonidae pupal types at least to genus, and for important taxa, to species.  Because no reliable keys exist for identifying Ceratopogonidae pupal exuviae to genus, we need to conduct a major effort to rear and associate pupae with adults, identify the adults, and have associated material verified by ceratopogonid experts.  We also need to work on associating and identifying chironomid species in the following genera: Ablabesmyia, Chironomus, Kiefferulus, Goeldichironomus, Cladotanytarsus, and Tanytarsus  

Objective: obtain associated adult specimens by rearing pupae to determine the identity of Ceratopogonidae pupal types, and certain Chironomidae pupal types.

Application toward restoration assessment:  Taxonomic work, particularly with the Ceratopogonidae, is needed to establish sufficient taxonomic credibility for legal challenges if they arise.  

Methods/effort required:  Associating pupae with adults involves collecting live pupae by skimming the water surface and rearing them to adulthood in the lab.  100-200 hours of collecting should be sufficient for acquiring the needed taxonomic material.  Much of this work can be done while collecting samples for other projects, or during the winter dry season.  Lab time rearing, slide mounting, and identifying specimens should take an additional 300 hours.  Some slide mounting and identification will be performed by consultants and experts in the Ceratopogonidae.  Total effort: 400-500 hours.  

Anticipated results: Accurate identifications of Ceratopogonidae by recognized experts; specific identifications or descriptions of ecologically important Chironomidae in collaboration with taxonomic experts in these chironomid genera.

5.  Taxonomic reference development and personnel training 

Background:  Fundamental to establishing a midge monitoring program in the Everglades using the Thienemann method is producing manuals for identifying chironomid and ceratopogonid pupal exuviae, and training personnel in identifying midge pupal exuviae.  Producing identification manuals will require acquiring document-making software.

Objective: To produce a manual for identifying chironomid midge pupal exuviae, and a preliminary manual for identifying ceratopogonid pupal exuviae.  Train technician to sample, pick, identify, and analyze midge pupal exuviae samples

Application toward restoration assessment: These references are crucial for training personnel to identify midge pupal exuviae.  Trained personnel will eventually work on restoration assessment.

Methods: An assistant will be hired to learn midge pupal exuviae collection, identification, and data analyses so that they will be able to conduct monitoring studies in FY2005 with minimal supervision, and primarily for quality-control purposes.  References will be developed with document writing software such as the Adobe software package.

Required effort: Difficult to estimate – this will require constant attention throughout the year. 

DELIVERABLES:

Deliverables for FY04.

A semi-annual report on our progress during FY04 including summary of progress, any problems or developments, publications or presentations, other project workers, an appendix with data, and future work will be submitted 31 December 2004.  Included with this report will be an illustrated key to the Chironomid pupal exuviae of Everglades National Park.  

An annual report containing an abstract, introduction, methods, results, discussion, and conclusions, collaborators, signatures of PI, and all data, metadata, and publications with be submitted to the South Florida Natural Resources Center on 30 June 2005.

We will also prepare manuscripts for publication in peer-reviewed scientific journals on:

1) The selection of ENP indicator species from nutrient gradient studies, and testing of midge indicator species groups for assessing water quality.

2) Results of midge surveys near 332 detention areas in 2003.

3) Emergence phenologies of midge species along hydroperiod gradients.

4) A new species of Cladotanytarsus from the Everglades that is indicative of excellent water quality.

Data

All data files will be deposited at the South Florida Natural Resources Center
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1998 Ph.D., Ecology and Evolution, University of Pittsburgh, Pgh., PA  15260.

1982 M.S., Biology, University of North Dakota, Grand Forks, ND  58202

1979 B.S., with Honors, Biology, Wheaton College, Wheaton, IL  60187

Relevant Work Experience

9/01 to present

Fishery Biologist (Aquatic Entomology), South Florida Natural Resources Center, Everglades National Park, Homestead, FL  33034

I have been developing and refining a bioassessment protocol for assessing water quality and hydrological conditions in Everglades marshes using Thienemann’s method of surveying midge communities by collecting their pupal exuviae.  

7/98 – 9/01

Post-doctoral Research Associate (Aquatic Entomologist), South Florida Natural Resources Center, Everglades National Park, Homestead, FL  33034 (contract through Florida International University, Miami, FL.)

Primary responsibilities have focused on investigating the feasibility of, and developing protocols for using Thienemann’s method of sampling pupal exuviae as a biomonitoring tool to assess hydrological and water quality changes in Everglades marsh ecosystems. 

1986 – 1998

Consulting Biologist, Frostburg and Barton, MD.

7/97 – 8/97

Instructor, Summer Institute in Watershed Restoration, St. Vincent College, Latrobe, PA. 

Select Publications:

Jacobsen, R. E., and S. A. Perry.  2000.  A review of Beardius Reiss & Sublette, with description of a new species from Everglades National Park, Florida (Insecta, Diptera, Chironomidae)  Spixiana 23: 129-144.

Jacobsen, R. E., and S. A. Perry.  2002.  A new species of Manoa (Diptera: Chironomidae) from Everglades National Park.  Journal of the North American Benthological Society 21: 314-325.

Jacobsen, R. E., and S. A. Perry.  2004.  Polypedilum nubifer, a chironomid midge (Diptera: Chironomidae) new to Florida that has nuisance potential.  Florida Entomologist (in press).

Jacobsen, R. E., and S. A. Perry.  2004.  Midges (Diptera: Ceratopogonidae & Chironomidae) associated with plant communities in Northeast Shark River Slough, Everglades National Park.  Wetlands (in revision).
Jacobsen, R. E., and S. A. Perry.  (in review)  Chironomid species relationships with hydroperiod in eastern Everglades National Park.  Proceedings of the 15th International Symposium on Chironomidae.  Journal of the Kansas Entomological Society

Biographical sketch:  We plan on hiring Biologist Brigitte Vandeneeden as a contract employee of the USGS for an apprenticeship in Everglades midge biomonitoring studies.  Ms. Vandeneeden has over 10 years of experience working with freshwater invertebrates, including invertebrate research associated with the Kissimmee River Restoration.  She will receive her Master’s of Science degree from Clarion State University of Pennsylvania under the direction of Dr. Andrew Turner in June 2004.  Her thesis is entitled “Effects of Forest Canopy Cover on Trophic Level Biomass Patterns in Stream Food Webs.”  While at Clarion, she conducted an independent study on the identification of Pennsylvania Chironomidae larvae under the guidance of Dr. Stephen Harris, Clarion University of PA.  She is also a co-author on 2 manuscripts on Kissimmee River invertebrate monitoring.
RESULTS FROM PREVIOUS CESI-FUNDED RESEARCH
Faunal studies (CESI Project #5280-8-9015)

· Approximately 170 species of midges (families Chironomidae and Ceratopogonidae) and 20 species in other dipteran families excluding mosquitos have been identified from ENP.  This raises the estimated species richness of the Everglades macroinvertebrate community from 200-250 to over 600 species (Jacobsen and Perry 2003a).

· At least 12 species new to science have been discovered including 2 unusual species in tropical genera that may be endemic to south Florida (Jacobsen and Perry 2000b, 2002a).

Midge – hydroperiod relationships (CESI Project #5280-8-9015)

( Midge community abundance and species richness generally decrease, and community composition changes markedly, with decreasing hydroperiod length.

· With decreasing hydroperiod length at marl prairie sites, we found: reduced species richness, cumulative species richness increasingly tracked sample species richness (i.e., reduced species “turnover”), fewer “rare” taxa, restriction of rare taxa to the latter part of the inundation period, lower numbers and proportions of long-HP taxa, lower community HP preference scores, and, after rewetting, fewer Tanypodinae and Tanytarsini. 

( Comparisons of midge community composition and emergence phenology along hydroperiod gradients indicate that hydropatterns strongly shape aquatic dipteran communities in several ways:

( Through hydrologically-mediated changes in vegetation, soil-formation, and habitat heterogeneity.

( By reducing successful development and emergence of seasonal species.

( By affecting the colonization period length for species dispersing from slough habitats.

( By regulating the physical and biological suitability of marl prairie habitats for supporting a diversity of taxa.

( Species have been scored for their hydroperiod preferences.  Sensitive metrics and performance measures based upon these scores have been proposed for inferring hydrological conditions and making comparisons of hydrological conditions between sites based upon their midge assemblages.  

Midges and nutrient enrichment (CESI Project #5284-3803-388)

· Analyses of aquatic Diptera in P-dosing flume studies in Shark River Slough indicate that midge community composition is sensitive to nutrient enrichment over short time-scales. Strong changes in individual species’ abundance with increasing P-enrichment indicated that several species were highly responsive to enrichment.  These changes corresponded with the disappearance of calcareous cyanobacterial algal mats and possibly to decreases in bottom oxygen levels (McCormick et al. 1997).  Our results supported McCormick and Stevenson’s (1998) assertion that the loss of the oligotrophic periphyton assemblage is a critical transition point in Everglades marsh enrichment ecology

( Numerous midge species have been identified as indicators of high water quality and nutrient enrichment from our surveys of midge communities along inflows into ENP (Jacobsen and Perry 2002), and from surveys conducted by King (2001) in the northern Everglades.  The results of Shark River Slough flume experiments have enabled us to select groups of species as being best indicative of excellent and degraded water quality (SFNRC 2004).

· Changes in midge community composition in Taylor Slough near the L-31W canal in 2001 and 2002, and the C111 canal in 2002, indicate that marshes at these sites are somewhat nutrient enriched relative to sites further inside the Park.  This was confirmed by analyses of total P in plant tissue and soils.

· Strong changes in midge community composition near the 332B and 332C retention ponds suggest these sites may also be threatened by enrichment, though soil and plant tissue samples showed no significant increases in total P near the retention ponds in 2002    .  Subsequent analyses of periphyton and soil chemistry samples collected by FIU personnel in 2003 have recently confirmed marsh enrichment has occurred near 332B

· Midge communities in northeast Shark River Slough show no significant changes in community composition to suggest enrichment from inflows is occurring there.  This finding is in agreement with water, soil, and plant tissue analyses for total P between sites near inflows and sites approximately 5 km downstream of inflows.  

Technical reports and Presentations: 9 technical reports; 10 presentations at scientific meetings

Publications (excludes 7 abstracts, including 3 G.E.E.R. abstracts)

1) Jacobsen, R. E. and S. A. Perry.  2000.  A review of Beardius Reiss and Sublette, with description of a new species from Everglades National Park (Insecta, Diptera, Chironomidae).  In M. Baehr and M. Spies (editors), Contributions to chironomid research in memory of Dr. Friedrich Reiss.  Spixiana 23: 129-144.

2) Jacobsen, R. E. and S. A. Perry.  2002.  A new species of Manoa (Diptera: Chironomidae) from Everglades National Park.  Journal of the North American Benthological Society 21: 314-325.

3) Jacobsen, R. E., and S. A. Perry.  2003.  Polypedilum nubifer, a chironomid midge (Diptera: Chironomidae) new to Florida that has nuisance potential.  The Florida Entomologist (in press).

Seven other manuscripts are in review or revision – see Literature Cited (P. 12).

ISSUE RESOLUTION PLANS

· Permit – The PI is applying for collecting permits for this work, most collections do not involve living material
· Safety – The PI has passed the DOI helicopter safety course.  Ms. Vandeneeden will have to take the helicopter safety course if sampling by helicopter is necessary.
· Access – Transportation: vehicle to study areas via existing roadways, then by foot to specific study sites.  Retention Pond areas will be sampled once during year; sites along hydrological transects will be sampled bi-weekly during wet season.

· Chemical use – We will use 95% ethanol to preserve samples collected in the field, except on helicopter assisted flights (no ethanol, or preserved in lab with 95% ethanol).  Total volume of ethanol used: 250 samples @ 200 ml/sample = 50 liters for ENP samples
· Field constructs – We have no constructs or ground disturbance planned for FY04.
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Budget explanation:  The main expense is to fund the PI and a technician to do the field work, process samples, analyze results and write the reports.  The PI will allot 20% of his time identifying samples.  Digital video and camera systems are needed for training the technician and for production of taxonomic references.  Microscopes are available at the SFNRC.  Travel includes 4 hours of helicopter flight time for retention pond area sampling ($2,420), and to present work at 2 scientific meetings, GEER (in December) and North American Benthological Society Annual Meeting ($2,000).  Participant support costs include motel and per diem for 8 days for sampling nutrient gradients in WCA’s.

Other direct costs:  Adobe software necessary for producing midge identification and bioassessment manuals, alcohol, large sieves, sample jars, supplies for slide making, and slide storage.  Chemical analyses of water and soil samples will be performed by Dr. Yuncong Li, UF-TREC ($11,000). 

Dr. Art Borkent has agreed to examine all reared material and vouchered pupal exuviae for $400/day, he anticipates this work will take about 2 weeks ($4000).  Dr, Borkent is a research associate with the Royal British Columbia Museum in Victoria, British Columbia, Canada and the American Museum of Natural History in New York, U.S.A.  He is a world expert on the systematics of Ceratopogonidae, and is the world’s foremost expert in ceratopogonid immature stages.

Taxonomic work with Tanytarsini will require collaboration with experts in this group ($1,100).  Mr. Bohdan Bilji, Biotax, Etobicoke, Ontario, is one of the leading taxonomists of Tanypodinae and Tanytarsini in the Nearctic, and has written, or is working on, monographs on Cladotanytarsus and Larsia.  He has agreed to assist us with a manuscript on Cladotanytarsus in Everglades National Park, and identify Larsia specimens collected in the Park for a fee of $1000.

APPENDIX

OFFEROR REPRESENTATIONS AND CERTIFICATIONS - COMMERCIAL ITEMS
Offeror Representations and Certifications-Commercial Items (Jan 2004)


(a) Definitions. As used in this provision: 

"Emerging small business" means a small business concern whose size is no greater than 50 percent of the numerical size standard for the NAICS code designated. 

"Forced or indentured child labor" means all work or service- 

(1) Exacted from any person under the age of 18 under the menace of any penalty for its nonperformance and for which the worker does not offer himself voluntarily; or (2) Performed by any person under the age of 18 pursuant to a contract the enforcement of which can be accomplished by process or penalties. 

"Service-disabled veteran-owned small business concern"- 

(1) Means a small business concern- (i) Not less than 51 percent of which is owned by one or more service-disabled veterans or, in the case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more service-disabled veterans; and (ii) The management and daily business operations of which are controlled by one or more service-disabled veterans or, in the case of a veteran with permanent and severe disability, the spouse or permanent caregiver of such veteran. (2) Service-disabled veteran means a veteran, as defined in 38 U.S.C. 101(2), with a disability that is service-connected, as defined in 38 U.S.C. 101(16). 

"Small business concern" means a concern, including its affiliates, that is independently owned and operated, not dominant in the field of operation in which it is bidding on Government contracts, and qualified as a small business under the criteria in 13 CFR part 121 and size standards in this solicitation. 

"Veteran-owned small business concern" means a small business concern- 

(1) Not less than 51 percent of which is owned by one or more veterans (as defined at 38 U.S.C. 101(2)) or, in the case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more veterans; and (2) The management and daily business operations of which are controlled by one or more veterans. 

"Women-owned business concern" means a concern which is at least 51 percent owned by one or more women; or in the case of any publicly owned business, at least 51 percent of its stock is owned by one or more women; and whose management and daily business operations are controlled by one or more women. 

"Women-owned small business concern" means a small business concern- That is at least 51 percent owned by one or more women; or, in the case of any publicly owned business, at least 51 percent of the stock of which is owned by one or more women; and (2) Whose management and daily business operations are controlled by one or more women.

(b) Taxpayer Identification Number (TIN) (26 U.S.C. 6109, 31 U.S.C. 7701). (Not applicable if the offeror is required to provide this information to a central contractor registration database to be eligible for award.) (1) All offerors must submit the information required in paragraphs (b)(3) through (b)(5) of this provision to comply with debt collection requirements of 31 U.S.C. 7701(c) and 3325(d), reporting requirements of 26 U.S.C. 6041, 6041A, and 6050M, and implementing regulations issued by the Internal Revenue Service (IRS). (2) The TIN may be used by the Government to collect and report on any delinquent amounts arising out of the offeror's relationship with the Government (31 U.S.C. 7701(c)(3)). If the resulting contract is subject to the payment reporting requirements described in FAR 4.904, the TIN provided hereunder may be matched with IRS records to verify the accuracy of the offeror's TIN. (3) Taxpayer Identification Number (TIN). o TIN: _____________________. o TIN has been applied for. o TIN is not required because: o Offeror is a nonresident alien, foreign corporation, or foreign partnership that does not have income effectively connected with the conduct of a trade or business in the United States and does not have an office or place of business or a fiscal paying agent in the United States; o Offeror is an agency or instrumentality of a foreign government; o Offeror is an agency or instrumentality of the Federal Government. (4) Type of organization. o Sole proprietorship; o Partnership; o Corporate entity (not tax-exempt); o Corporate entity (tax-exempt); o Government entity (Federal, State, or local); o Foreign government; o International organization per 26 CFR 1.6049-4; o Other _________________________. (5) Common parent. o Offeror is not owned or controlled by a common parent; o Name and TIN of common parent: Name ___________________. TIN _____________________.

(c) Offerors must complete the following representations when the resulting contract will be performed in the United States or its outlying areas. Check all that apply. (1) Small business concern. The offeror represents as part of its offer that it o is, o is not a small business concern. (2) Veteran-owned small business concern. [Complete only if the offeror represented itself as a small business concern in paragraph (c)(1) of this provision.] The offeror represents as part of its offer that it o is, o is not a veteran-owned small business concern. (3) Service-disabled veteran-owned small business concern. [Complete only if the offeror represented itself as a veteran-owned small business concern in paragraph (c)(2) of this provision.] The offeror represents as part of its offer that it o is, o is not a service-disabled veteran-owned small business concern. (4) Small disadvantaged business concern. [Complete only if the offeror represented itself as a small business concern in paragraph (c)(1) of this provision.] The offeror represents, for general statistical purposes, that it o is, o is not a small disadvantaged business concern as defined in 13 CFR 124.1002. (5) Women-owned small business concern. [Complete only if the offeror represented itself as a small business concern in paragraph (c)(1) of this provision.] The offeror represents that it o is, o is not a women-owned small business concern.  Note: Complete paragraphs (c)(6) and (c)(7) only if this solicitation is expected to exceed the simplified acquisition threshold.  (6) Women-owned business concern (other than small business concern). [Complete only if the offeror is a women-owned business concern and did not represent itself as a small business concern in paragraph (c)(1) of this provision.] The offeror represents that it o is a women-owned business concern. (7) Tie bid priority for labor surplus area concerns. If this is an invitation for bid, small business offerors may identify the labor surplus areas in which costs to be incurred on account of manufacturing or production (by offeror or first-tier subcontractors) amount to more than 50 percent of the contract price: 
______________________________________________ (8) Small Business Size for the Small Business Competitiveness Demonstration Program and for the Targeted Industry Categories under the Small Business Competitiveness Demonstration Program. [Complete only if the offeror has represented itself to be a small business concern under the size standards for this solicitation.] (i) [Complete only for solicitations indicated in an addendum as being set-aside for emerging small businesses in one of the four designated industry groups (DIGs).] The offeror represents as part of its offer that it o is, o is not an emerging small business. (ii) [Complete only for solicitations indicated in an addendum as being for one of the targeted industry categories (TICs) or four designated industry groups (DIGs).] Offeror represents as follows: (A) Offeror's number of employees for the past 12 months (check the Employees column if size standard stated in the solicitation is expressed in terms of number of employees); or (B) Offeror's average annual gross revenue for the last 3 fiscal years (check the Average Annual Gross Number of Revenues column if size standard stated in the solicitation is expressed in terms of annual receipts). 

(Check one of the following): 

Number of Employees
Average Annual Gross Revenues

__ 50 or fewer
__ $1 million or less

__ 51-100
__ $1,000,001-$2 million

__ 101-250
__ $2,000,001-$3.5 million

__ 251-500
__ $3,500,001-$5 million

__ 501-750
__ $5,000,001-$10 million

__ 751-1,000
__ $10,000,001-$17 million

__ Over 1,000
__ Over $17 million

(9) [Complete only if the solicitation contains the clause at FAR 52.219-23, Notice of Price Evaluation Adjustment for Small Disadvantaged Business Concerns, or FAR 52.219-25, Small Disadvantaged Business Participation Program-Disadvantaged Status and Reporting, and the offeror desires a benefit based on its disadvantaged status.] (i) General. The offeror represents that either- (A) It o is, o is not certified by the Small Business Administration as a small disadvantaged business concern and identified, on the date of this representation, as a certified small disadvantaged business concern in the database maintained by the Small Business Administration (PRO-Net), and that no material change in disadvantaged ownership and control has occurred since its certification, and, where the concern is owned by one or more individuals claiming disadvantaged status, the net worth of each individual upon whom the certification is based does not exceed $750,000 after taking into account the applicable exclusions set forth at 13 CFR 124.104(c)(2); or (B) It o has, o has not submitted a completed application to the Small Business Administration or a Private Certifier to be certified as a small disadvantaged business concern in accordance with 13 CFR 124, Subpart B, and a decision on that application is pending, and that no material change in disadvantaged ownership and control has occurred since its application was submitted. (ii) o Joint Ventures under the Price Evaluation Adjustment for Small Disadvantaged Business Concerns. The offeror represents, as part of its offer, that it is a joint venture that complies with the requirements in 13 CFR 124.1002(f) and that the representation in paragraph (c)(9)(i) of this provision is accurate for the small disadvantaged business concern that is participating in the joint venture. [The offeror shall enter the name of the small disadvantaged business concern that is participating in the joint venture:___________________.] (10) HUBZone small business concern. [Complete only if the offeror represented itself as a small business concern in paragraph (c)(1) of this provision.] The offeror represents, as part of its offer, that- (i) It o is, o is not a HUBZone small business concern listed, on the date of this representation, on the List of Qualified HUBZone Small Business Concerns maintained by the Small Business Administration, and no material change in ownership and control, principal office, or HUBZone employee percentage has occurred since it was certified by the Small Business Administration in accordance with 13 CFR part 126; and (ii) It o is, o is not a joint venture that complies with the requirements of 13 CFR part 126, and the representation in paragraph (c)(10)(i) of this provision is accurate for the HUBZone small business concern or concerns that are participating in the joint venture. [The offeror shall enter the name or names of the HUBZone small business concern or concerns that are participating in the joint venture: __________.] Each HUBZone small business concern participating in the joint venture shall submit a separate signed copy of the HUBZone representation. (d) Representations required to implement provisions of Executive Order 11246- (1) Previous contracts and compliance. The offeror represents that- (i) It o has, o has not participated in a previous contract or subcontract subject to the Equal Opportunity clause of this solicitation; and (ii) It o has, o has not filed all required compliance reports. (2) Affirmative Action Compliance. The offeror represents that- (i) It o has developed and has on file, o has not developed and does not have on file, at each establishment, affirmative action programs required by rules and regulations of the Secretary of Labor (41 cfr parts 60-1 and 60-2), or (ii) It o has not previously had contracts subject to the written affirmative action programs requirement of the rules and regulations of the Secretary of Labor. (e) Certification Regarding Payments to Influence Federal Transactions (31 U.S.C. 1352). (Applies only if the contract is expected to exceed $100,000.) By submission of its offer, the offeror certifies to the best of its knowledge and belief that no Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress or an employee of a Member of Congress on his or her behalf in connection with the award of any resultant contract. (f) Buy American Act Certificate. (Applies only if the clause at Federal Acquisition Regulation (FAR) 52.225-1, Buy American Act-Supplies, is included in this solicitation.) (1) The offeror certifies that each end product, except those listed in paragraph (f)(2) of this provision, is a domestic end product and that the offeror has considered components of unknown origin to have been mined, produced, or manufactured outside the United States. The offeror shall list as foreign end products those end products manufactured in the United States that do not qualify as domestic end products. The terms "component," "domestic end product," "end product," "foreign end product," and "United States" are defined in the clause of this solicitation entitled "Buy American Act-Supplies." (2) Foreign End Products: 

Line Item No.
Country of Origin

______________
_________________

______________
_________________

______________
_________________

[List as necessary] 

(3) The Government will evaluate offers in accordance with the policies and procedures of FAR Part 25. (g)(1) Buy American Act-Free Trade Agreements-Israeli Trade Act Certificate. (Applies only if the clause at FAR 52.225-3, Buy American Act-Free Trade Agreements-Israeli Trade Act, is included in this solicitation.) (i) The offeror certifies that each end product, except those listed in paragraph (g)(1)(ii) or (g)(1)(iii) of this provision, is a domestic end product and that the offeror has considered components of unknown origin to have been mined, produced, or manufactured outside the United States. The terms "component," "domestic end product," "end product," "foreign end product," and "United States" are defined in the clause of this solicitation entitled "Buy American Act-Free Trade Agreements-Israeli Trade Act." (ii) The offeror certifies that the following supplies are FTA country end products or Israeli end products as defined in the clause of this solicitation entitled "Buy American Act-Free Trade Agreements-Israeli Trade Act": 

FTA Country or Israeli End Products: 

Line Item No.
Country of Origin

______________
_________________

______________
_________________

______________
_________________

[List as necessary] 

(iii) The offeror shall list those supplies that are foreign end products (other than those listed in paragraph (g)(1)(ii) of this provision) as defined in the clause of this solicitation entitled "Buy American Act-Free Trade Agreements-Israeli Trade Act." The offeror shall list as other foreign end products those end products manufactured in the United States that do not qualify as domestic end products. 

Other Foreign End Products: 

Line Item No.
Country of Origin

______________
_________________

______________
_________________

______________
_________________

[List as necessary] 

(iv) The Government will evaluate offers in accordance with the policies and procedures of FAR Part 25. (2) Buy American Act-Free Trade Agreements-Israeli Trade Act Certificate, Alternate I (Jan 2004). If Alternate I to the clause at FAR 52.225-3 is included in this solicitation, substitute the following paragraph (g)(1)(ii) for paragraph (g)(1)(ii) of the basic provision: (g)(1)(ii) The offeror certifies that the following supplies are Canadian end products as defined in the clause of this solicitation entitled "Buy American Act-Free Trade Agreements-Israeli Trade Act": 


Canadian End Products: 

Line Item No.

_______________________________________

_______________________________________

_______________________________________

[List as necessary] 

(3) Buy American Act-Free Trade Agreements-Israeli Trade Act Certificate, Alternate II (Jan 2004). If Alternate II to the clause at FAR 52.225-3 is included in this solicitation, substitute the following paragraph (g)(1)(ii) for paragraph (g)(1)(ii) of the basic provision: (g)(1)(ii) The offeror certifies that the following supplies are Canadian end products or Israeli end products as defined in the clause of this solicitation entitled "Buy American Act-Free Trade Agreements-Israeli Trade Act": 

Canadian or Israeli End Products: 

Line Item No.
Country of Origin

______________
_________________

______________
_________________

______________
_________________

[List as necessary] 

(4) Trade Agreements Certificate. (Applies only if the clause at FAR 52.225-5, Trade Agreements, is included in this solicitation.) (i) The offeror certifies that each end product, except those listed in paragraph (g)(4)(ii) of this provision, is a U.S.-made, designated country, Caribbean Basin country, or FTA country end product, as defined in the clause of this solicitation entitled "Trade Agreements." (ii) The offeror shall list as other end products those end products that are not U.S.-made, designated country, Caribbean Basin country, or FTA country end products. 

Other End Products: 

Line Item No.
Country of Origin

______________
_________________

______________
_________________

______________
_________________

[List as necessary] 

(iii) The Government will evaluate offers in accordance with the policies and procedures of FAR Part 25. For line items subject to the Trade Agreements Act, the Government will evaluate offers of U.S.-made, designated country, Caribbean Basin country, or FTA country end products without regard to the restrictions of the Buy American Act. The Government will consider for award only offers of U.S.-made, designated country, Caribbean Basin country, or FTA country end products unless the Contracting Officer determines that there are no offers for such products or that the offers for such products are insufficient to fulfill the requirements of the solicitation. (h) Certification Regarding Debarment, Suspension or Ineligibility for Award (Executive Order 12549). (Applies only if the contract value is expected to exceed the simplified acquisition threshold.) The offeror certifies, to the best of its knowledge and belief, that the offeror and/or any of its principals- (1) o Are, o are not presently debarred, suspended, proposed for debarment, or declared ineligible for the award of contracts by any Federal agency; and (2) o Have, o have not, within a three-year period preceding this offer, been convicted of or had a civil judgment rendered against them for: commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a Federal, state or local government contract or subcontract; violation of Federal or state antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, or receiving stolen property; and (3) o Are, o are not presently indicted for, or otherwise criminally or civilly charged by a Government entity with, commission of any of these offenses. (i) Certification Regarding Knowledge of Child Labor for Listed End Products (Executive Order 13126). [The Contracting Officer must list in paragraph (i)(1) any end products being acquired under this solicitation that are included in the List of Products Requiring Contractor Certification as to Forced or Indentured Child Labor, unless excluded at 22.1503(b).] (1) Listed end products. 

Listed End Product 
Listed Countries of Origin

___________________
___________________

___________________
___________________

(2) Certification. [If the Contracting Officer has identified end products and countries of origin in paragraph (i)(1) of this provision, then the offeror must certify to either (i)(2)(i) or (i)(2)(ii) by checking the appropriate block.] [ ] (i) The offeror will not supply any end product listed in paragraph (i)(1) of this provision that was mined, produced, or manufactured in the corresponding country as listed for that product. [ ] (ii) The offeror may supply an end product listed in paragraph (i)(1) of this provision that was mined, produced, or manufactured in the corresponding country as listed for that product. The offeror certifies that it has made a good faith effort to determine whether forced or indentured child labor was used to mine, produce, or manufacture any such end product furnished under this contract. On the basis of those efforts, the offeror certifies that it is not aware of any such use of child labor. 

(End of provision) 

Alternate I (Apr 2002). As prescribed in 12.301(b)(2), add the following paragraph (c)(11) to the basic provision: 

(11) (Complete if the offeror has represented itself as disadvantaged in paragraph (c)(4) or (c)(9) of this provision.) 

[The offeror shall check the category in which its ownership falls]: 

____ Black American. 

____ Hispanic American. 

____ Native American (American Indians, Eskimos, Aleuts, or Native Hawaiians). 

____ Asian-Pacific American (persons with origins from Burma, Thailand, Malaysia, Indonesia, Singapore, Brunei, Japan, China, Taiwan, Laos, Cambodia (Kampuchea), Vietnam, Korea, The Philippines, U.S. Trust Territory of the Pacific Islands (Republic of Palau), Republic of the Marshall Islands, Federated States of Micronesia, the Commonwealth of the Northern Mariana Islands, Guam, Samoa, Macao, Hong Kong, Fiji, Tonga, Kiribati, Tuvalu, or Nauru). 

____ Subcontinent Asian (Asian-Indian) American (persons with origins from India, Pakistan, Bangladesh, Sri Lanka, Bhutan, the Maldives Islands, or Nepal). 

____ Individual/concern, other than one of the preceding. 

Alternate II (Oct 2000). As prescribed in 12.301(b)(2), add the following paragraph (c)(9)(iii) to the basic provision: 

(iii) Address. The offeror represents that its address o is, o is not in a region for which a small disadvantaged business procurement mechanism is authorized and its address has not changed since its certification as a small disadvantaged business concern or submission of its application for certification. The list of authorized small disadvantaged business procurement mechanisms and regions is posted at http://www.arnet.gov/References/ sdbadjustments.htm. The offeror shall use the list in effect on the date of this solicitation. "Address," as used in this provision, means the address of the offeror as listed on the Small Business Administration's register of small disadvantaged business concerns or the address on the completed application that the concern has submitted to the Small Business Administration or a Private Certifier in accordance with 13 CFR part 124, subpart B. For joint ventures, "address" refers to the address of the small disadvantaged business concern that is participating in the joint venture. 
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