Inventory of Freshwater Mussels at Ozark National Scenic Riverways (OZAR)

I. INTRODUCTION

A. Comprehensive surveys are needed to locate, identify and derive vouchers for freshwater mussels, and to describe their species richness within OZAR. Inventories will contribute to a better understanding of the factors that maintain and preserve park ecosystems, potential impacts from visitor use or development, and opportunities for monitoring population trends in species identified as indicators of environmental change. For each inventory task, comprehensive documentation is needed in order to fulfill information needs and data management protocols.

B. The NPS is issuing this Request for Quotations (RFQ) for an inventory of freshwater mussels within Ozark National Scenic Riverways (OZAR).

II. BACKGROUND

A. Among the least manipulated environments in our country, the national parks serve as refuges for declining species in America’s changing landscape, and as sources of baseline information on relatively undisturbed areas. The U.S. Congress passed the National Parks Omnibus Management Act in 1998. In response to concerns about the status of biodiversity within the national parks, the act calls for baseline inventory data for parks throughout the nation. Congress determined that these data will provide a pivotal step toward establishing an effective monitoring program, and furthering our ability to effectively manage and protect park resources. 

B. NPS responded to Congressional mandates with the Natural Resource Challenge program, including the establishment of biome-based networks of park. These networks address the complex issue of fulfilling diverse inventory and monitoring needs. Networks encompass parks with similar resources and management issues, and represent an organized approach to reduce costs, ensure consistent products and increase information exchange among parks.

C. The parks comprising the Heartland Network (HN) include many  small historic and cultural parks. The network also contains 3 large river parks that form long, narrow corridors. On average, HN parks have relatively large perimeter to area ratios. Accordingly, the parks may be susceptible to numerous external influences. The degree to which reserves are insularized has been implicated in patterns of biological diversity. The Ozark and Ouchita plateau area fauna exhibit a relatively large number of endemic taxa. In addition to sensitive species issues, particular management concerns in Heartland Network parks include the establishment and spread of exotic plants; water quality and hydrology; resources associated with karst landscapes, including springs, caves and associated biota; and habitat restoration. Several of the parks manage woodlands and open fields with prescribed fire. In addition to various forest and prairie communities, the parks contain unique habitats that range from xeric (glades and savanna) to wet (seeps, fens, springs).

D. Known species of concern within the Current River drainage include Lampsilis abrupta, Quadrula c. cylindrica, Fusconaia ebena and Cyprogenia aberti.
III. OBJECTIVES

A. Species richness (primary objective): accurately describe the freshwater mussel fauna throughout OZAR, in terms of taxonomic richness at the species level and where applicable, subspecies. Minimum target: detect and document 90% of the species reasonably expected to occur within the park.

B. Distribution: accurately describe distributional aspects of the freshwater mussels, particularly in sensitive areas and for legally protected, rare and otherwise sensitive taxa. Minimum target: map all significant mussel beds, and the locations of state and federally protected species, other rare species, and all exotic mussels.

C. Abundance: accurately describe aspects of freshwater mussels abundance, particularly for sensitive taxa. Minimum target: counts of all individuals and taxa that are encountered, particularly within mussel beds; characterization of abundance indicated by catch per unit effort (CPUE); and an indice ranking of species, based at a minimum on an ordinal rank of relative abundance.

D. Voucher collection: a museum specimen of the common species and alternative documentation of the sensitive species encountered (minimum target).

E. Environmental variables: data for habitat and environmental variables that are potential correlates of species presence, distribution, abundance and or overall richness.  Minimum target: attain descriptive data about weather, hydrologic, and structural features to provide general insights about bed occurrence, species richness and potential threats.

F. Tabular and geographical data, and reports: information, regarding all other objectives, in specific formats (minimum target). Study documentation will include Progress Reports, a Final Report and additional products.

G. Spatial coverage: well organized geospatial data that clearly ties spatial elements of the inventory (habitat strata; sampling plots; features occupied by sensitive species) to pertinent data associated with the other objectives.

H. Temporal coverage: Field work and deliverables should be distributed to meet project objectives, within 18 months from contract award date.

I. Repeatability of inventory work in each project area. Minimum target: in the future, an independent investigator could replicate at least 90% of all work conducted during the study.

J. Unit of effort among independent sample sites must be comparable. 

K. Provide for consistancy and comparability between related studies in other parks, including Buffalo National River.

IV. LOCATION

A. This inventory contract will be administered through the Natural Resources Division Biologist at OZAR and the HN Inventory Specialist, with management support from the Regional Office in Omaha, NE.

B. Location of the study area: 

The study area is OZAR (Figure 1, attached). OZAR encompasses approximately 33,265 ha (82,196 ac). It encompasses 134 miles of the Current and Jacks Fork Rivers.

C. General areas and associated sampling frameworks: The aquatic communities of the park where freshwater mussels may be found include the mainstem rivers,  tributaries, backwaters, sloughs, spring branches, and ephemeral floodplain ponds.  The sampling framework will be based on repeating sampling at sites within the park surveyed by Buchanan (1996) , and extending this network to include other appropriate locations.

D. Notification of park management: 

The Contractor shall notify the COTR and the HN Inventory Specialist at least 10 days in advance of arrival.

E. Transportation:

Transportation to and within the project sites must be provided by the contractor.

V. STATEMENT OF WORK – INVENTORIES:

A. Overview:

The Contractor shall conduct an inventory of freshwater mussel fauna throughout park aquatic habitat areas. The Investigator must ensure that sampling efforts are distributed throughout the study area in a manner that provides for study objectives. GPS coordinates shall be obtained for all sampling plots. Variables that potentially correlate with species presence or abundance shall also be sampled.

B. Methods:
Investigators will begin by compiling all recent and historical mussel information pertinent to the park.

The aquatic communities within OZAR will be surveyed using a three-step survey protocol. Investigators will obtain information about the river from other sources (e.g. fisheries surveys, past mussel surveys, soils and surficial geology maps), evaluating likely mussel areas, including sites sampled by Buchanan (1996). The investigators will use visual surface and subsurface spot checks to verify mussel presence or absence in these areas. Where mussels are found, a timed quantitative and qualitative survey will be done (Obermeyer, 1997); mussels will be collected by wading, snorkling or scuba/snuba diving. Data recorded will include species composition, age and length data of each species’ population, and general abundance of mussel population at these sites, as indicated by CPUE (Catch Per Unit Effort).  Mussels will then be replaced by correct orientation into their mussel bed.

Abundance categories will be derived from CPUE data collected during timed searches.  In addition, data on the age of individuals of each species will be recorded as juveniles (less than 6 yrs), mature (6-10 yrs) and old (more than 10 yrs); a length range within each age category will also be recorded.  These data can be used to infer the frequency of recruitment of each species collected at each site.

GPS readings will be taken at each survey stie to facilitate intrgration with GIS. Dinstinct beds of mussels will be mappped using GPS readings of the bed boundaries.

C. Technical aspects of sampling schemes:

1. Relationships between spatial elements, sampling schemes and data management: 
In all habitats, the spatial and temporal distribution of survey efforts and results must be clearly defined and documented. Appropriate elements among these data sets must be cross referenced through key fields or attributes; and all data sets must be accompanied by meta data. Accordingly, in the Final Report, it is anticipated that freshwater mussel fauna shall be discussed in terms of distinct habitat strata, including plots or strata with negative results.

2. Avoiding sampling biases: Appropriate methods based on water level (wading, snorkling, scuba) must be used to avoid bias in ability to detect mussel locations.

3. Repeatability: Sampling sites and methods must be well defined and repeatable, and through study documentation, provide for replication of at least 90 percent of survey efforts expended during this study. Surveys shall provide for repeatability to the extent possible, in terms of spatial, temporal and technical units of effort. This requirement applies to repeatability of the entire project; uniformity among spatial and temporal replicates among sampling areas with similar environments; and consistency and accuracy in data management and reporting, in order to provide for future replication. 

4. Opportunistic discoveries: Discoveries of freshwater mussel that arise from circumstances outside of any specified sampling schemes are not discouraged. However, the data management scheme must allow for properly categorizing all results relative to efforts, even if opportunistic, in order to maintain distinct samples.

5. Negative results: In addition to all sample elements, all efforts with negative results must be recorded, and summarized in study documents.

D. Biotic and abiotic variables to be sampled: 
Objectives include the development of general knowledge about species-habitat associations and environmental conditions that may influence results of the study. The HN Inventory and Monitoring (HNIM) program requires that standard habitat attributes be collected for all freshwater mussel inventories. The data management system must provide for geospatial data, and for cross-referencing appropriate attributes from tabular forms and databases to the geospatial data. Categories of variables include weather; water depth; aquatic habitat and microhabitat; survey efforts; and attributes of individual items in that are encountered (e.g., age, size) and collected (i.e.,  attributes for voucher specimens). 

E. Collection of voucher specimens: One voucher specimen and one display specimen of mussel shells shall be collected for each common taxa encountered in each project area. However, any salvagable items that are found dead may be collected. Voucher specimens shall not be collected for taxa that are known or suspected to be in any sensitive status category (including state and natural heritage program listings), or even rare within the park. If further collecting for scientific and or other NPS purposes are indicated by the Contractor along with written justifications, expansion of this scope and the park study permit may be considered by NPS. 

F. The COTR and the HNIM Inventory Specialist will be allowed to accompany investigators to observe specific efforts, and examine results as they become available.

VI. STATEMENT OF WORK- DATA MANAGEMENT & REPORTING:

A suite of products will document all efforts, results and analyses associated with the project. 

All inventory results must be recorded on field forms that clearly relate the spatial, temporal and methodological aspects of associated surveys. Efforts, results and ancillary data must be clearly cross-referenced with geospatial data at sampling strata and sample unit or point observation scales. Required products include raw data in field forms and databases, geospatial information, interim and final reports, and associated meta data, in printed and electronic formats. 

A. General formats: data and reports must be provided in both digital and printed report format (hardcopy), according the Deliverables and Timeline section, below.

1. Text documents (including interim and final reports): MS Word.

2. Databases: MS Access.

3. Geospatial data: GPS data; where applicable, GIS data (ESRI ARCINFO coverages or ARCVIEW shapefiles) with FGDC compliant meta data.

4. Storage media: either CD, Iomega or compatable 100MB zip disks or, where otherwise allowed for in writing, transfer over the internet.

5. Operating system: Windows, version 95 or higher.

6. Units of measurement: metric.

B. Data verification:

Contractor is responsible for rechecking all data for correspondance between field forms and databases. NPS shall randomly test 10 percent of all records and requires that less than 3 percent contain transcription or other errors.

C. Geospatial data:

1. Digital geospatial data shall be referenced by one of two coordinate systems:

a. Geographic coordinates (latitude and longitude) represented in decimal degrees; the datum should be the North American Datum of 1983 (NAD83); the ellipsoid should be the Geodetic Reference System 80 (GRS80).

b. UTMs (NAD83), with appropriate zone (preferred).

2. GPS must provide a minimum of 10m accuracy; data must be differentially corrected, and include a standard index of error.

C. Additional formats:

Photographs may be provided in digital (JPEG) or 35mm color slide formats. For these or any other survey methods or tools applied to the study, meta data that encompasses all reasonably expected attribute standards, including geographical coordinates or plot identification, must be included.

D. Raw data: 

1. Field forms: hard copy.

2. Inventory databases: hard and digital copies of databases.

3. Database structure must be agreed to by NPS. NPS may provide some database tables, already populated with some of the plot and geographical variable data, prior to the onset of the study.

E. Progress Reports: 

Progress reports must summarize efforts and results during interim periods of the study. At minimum, each progress report shall contain a narrative describing the results to date, and the work accomplished thus far, including percent completion and a detailed discussion of any anticipated problems that may hinder completion of future work. When appropriate, completed sections of the Final Report drafts may be submitted in support of the progress achieved to date. 

F. Final Report:

1. Shall be due 18 months from the contract award date.

2. Shall follow a standard scientific report format, including study area/methods, and results/discussion sections.

3. Shall include the Investigator’s judgement regarding influences of weather and/or hydrologic conditions during the study and preceding year; specifically whether it was typical and generally conducive to, unusually amenable to, or unusually prohibitive, in terms of successfully obtaining study objectives.

4. Shall include the Investigator’s judgement as to whether habitat conditions in the project areas are favorable for the persistence of observed sensitive species and species richness. It is understood that the nature of the study precludes possibilities for detailed assessments of species persistence or community stability. 

5. Shall provide a technical assessment of taxa that were accounted for in the study, including observed species richness, and estimates as to the proportion of species that were detected in each project area during the study. In addition to observed taxa, the Final Report shall include lists of species that: were not detected during the course of the study although, based on the contractor’s expert opinion, are likely and expected to occur (thought to have been “missed” in the study for any reason); are unlikely, but may occur within the park; were likely to have occurred within the park during historic times and subsequently extirpated; and, taxa that were collected during the course of the study. Conclusions must emphasize results of the inventory with greater weight than any results of background research, such as preexisting lists that may have been consulted.

6. Shall describe features in the study area, including their locations and attributes. Discussions should relate specific species and species assemblages to distinct communities to the extent possible, and treat negative results accordingly.

7. Shall include summaries of counts, estimates of abundance and frequencies of occurrence, broken down by species and habitat-survey method combinations.

8. Tabular data within the Final Report shall be in a MS Word compliant table format (distinct columns and rows), as opposed to having tab or space delineated columns.

9. The COTR will offer a very basic outline (MS Word document) that the Contractor may use, if desired, as a template from which to initiate reports. The document shall include a fundamental outline, and the introductory and methodological information found in this Scope of Work.

G. Voucher specimen data: 

Vouchers may include biological and photographic. Biological specimens must be deposited at a NPS site, or a recognized public or academic museum with an existing vertebrate collection, that is agreed to in writing by the CO or COTR. Label information will be provided in a format that is compatible with the NPS cataloging system, in order to facilitate accessioning and curation. NPS will provide data input to its internal system, ANCS.

VII. ENDORSEMENTS: 

Proposals submitted for consideration must bear the endorsement, by means of signatures, of the proposed Principal Investigator and an official representative of the organization submitting the proposal.

VIII. CONTRACTOR OBLIGATIONS
A. The contractor shall furnish all labor, supervision, supplies, equipment, tools, material, transportation, and perform all work; excepting:

1. COTR will provide the best available renditions of park areas, habitats and features, in appriate GIS formats.

2. COTR will provide a report template, to be used at the discretion of the Contractor.

B. The Principal Investigator shall be responsible for the validity of the material delivered. 

C. In the event of controversy or court challenge other than a dispute involving this contract, the Principal Investigator may be called upon to testify on behalf of the Government in support of this work at further Government expense.

D. Fieldwork will be conducted in a manner that is consistent with conservation ethics.

E. All data collected by the contractor and or her/his representatives related to the occurrence and distribution of any federal or state listed threatened, endangered or sensitive species or their habitat, and all rare or sensitive features (e.g., caves, springs), will be maintained in strict confidence and made available only to the NPS according to the terms and conditions of this contract.

F. Collecting voucher specimens of state or federal rare, threatened, or endangered species, or suspected rare, threatened, or endangered species shall be avoided. Photography should be used to document such species and their habitats. However, histological techniques may be submitted for consideration. 

G. A study permit for each park will be required prior to the commencement of fieldwork and collecting. The internet site, http://science.nature.nps.gov/servlet/Prmt_PubIndex, provides for on line permit requests. 

H. If historic or prehistoric artifacts are observed, they are to be avoided and reported to project area (park) management or the COTR within 48 hours.

I. As with any antiquities or artifacts, manipulation of materials associated with ruins is prohibited.

J. All reports and material collected as a result of the study will become the property of the United States Government, including but not limited to geospatial data, digital and original photographic slides, biological specimens, and data resulting from field surveys.

K. Prior to the approval and acceptance of the final report by the Contracting Office, no portion of the project, its conclusions, recommendation, drawings, photographs, or cost estimates may be released to any outside party or otherwise publicized in any form without the prior written consent of the Contracting Officer.

L. Final approval of products will not be given until NPS completes reviews at the HN and regional office levels, which shall encompass outside reviews by the Contractors peers. The Contractor will respond to said reviews with revisions and or additions to the Draft Final Report in a Final Report. Final payment will be made after the Final Report is submitted and approved.

IX. DELIVERABLES AND TIMELINE:

The project  shall include a pre-work meeting. Raw data and additional products must accompany Progress Reports and the Final Report, as outlined below. Failure to submit satisfactory reports or other products in a timely manner may result in withholding of payments that would otherwise be due to the Contractor. 

A. Product deliveries are required as follows:

1. Progress Reports

a. Progress Report may be transmitted electronically.

b. Due 3 months and 9 months after contract award date.

c. NPS will have 30 days to respond.



2. Final Report

d. Final Report, including maps that delineate spatial aspects of inventories (digital, and 6 hard copies).

a. Comprehensive databases, including GPS data (digital, and 3 hard copies).

b. GIS data (digital, and illustrated in Final Report as appropriate).

c. Any audio, visual or alternative formats; as with all other products, to include standard meta data.

d. Raw data forms (hard copy).

e. Voucher specimen data, fully processed according to NPS specifications.

f. Due within 18 months of the contract award date.

g. The NPS will have 60 days to make comments on the Final Report/products.

B. Initial meeting:

An initial meeting with the COTR and or other NPS staff in order to exchange background information, including a list of targeted species, and confirm survey plans.

C. All work will be completed by the end of 18 months from the contract award date 

XI. BUDGET AND PAYMENTS
A. The contract will be a firm, fixed price contract. 

B. Partial payments may be made up to seventy-five (75) percent of the total amount allotted for the entire study, in roughly quarterly installments. Partial payments will be contingent upon: submission of required products at specified times; and satisfactory progress, as reflected in progress reports and confirmed through project monitoring by the or COTR, HN Inventory Specialist, or other, specific delegate of the CO.

C. Payment for each period will be made to the contractor upon receipt of the deliverables for that period and an invoice from the contractor. All or any part of any partial payment requested may be withheld if progress reports or data are not submitted as required. 

D. Final payments for the study will be made upon the Governments acceptance of the Final Report and related products.

E. All requests for payment must be accompanied by proper invoices or vouchers to support partial and final payments.
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