REQUEST FOR STATEMENTS OF INTEREST
NUMBER W912HZ-10-SOI-0028
PROJECT TO BE INITIATED IN FY 2011 (FUNDED IN FY2010)

Project Title:  Experimental determination of the role of Fe on the growth of Didymosphenia geminata in the Kootenai River, Montana, downstream from Libby Dam: Water Chemistry

Responses to this Request for Statements of Interest will be used to identify potential investigators for a project to be funded by the U.S. Army Corp of Engineers, USACE,  Seattle District to study the possible role of iron (Fe) on the grown of Didymosphenia geminata in the Kootenai River, Montana, downstream of Libby Dam.  Approximately $75,000.00 is expected to be available to support this project for one (1) year.  Additional funding may be available for follow on work in subsequent fiscal years to the successful Recipient/Awardee.

Background:

Didymosphenia geminata (Didymo) is a non-native aquatic stalked diatom that can thrive in low nutrient lotic environments, often forming dense algal blooms that block sunlight and disrupt ecological processes (USDA 2010). Didymo blooms can greatly reduce the aesthetic qualities of public waters and the abundance and diversity of native flora and fauna by decreasing habitat quality (USDA 2010; Kirkwood et al. 2007; Marshall 2007). Recent research suggests that water chemistry, along with other environmental factors such as water transparency, U.V. light, nutrient availability, water temperature, and climate change may regulate Didymo growth, colonization, and distribution (USDA 2010; Kirkwood et al. 2007; Bothwell et al. 2006; Kilroy et al. 2005; Sherbot and Bothwell 1993).  
Locally, Didymo is found at nuisance levels in the 50 or more kilometers of the Kootenai River immediately downstream from Libby Dam in northwestern Montana.  Since first detected at low densities in the Kootenai River during 1998, Didymo has continued to increase in abundance and longitudinal distribution downstream from the dam.  Montana Fish, Wildlife & Parks (FWP) recently determined that Didymo was responsible for decreased aquatic insect diversity in the Kootenai River downstream from the dam, as well as an invertebrate community composition shift to dominance by few taxa with smaller body sizes (suboptimal fish prey) capable of inhabiting the limited interstitial space associated with Didymo mats (Marshall 2007).  Montana FWP recently initiated a Didymo density assessment to monitor current and future Didymo population trends (Sylvester 2010).

Brief Description of Anticipated Work:

A critical uncertainty regarding Didymo biology involves the identification and roles of chemical and environmental factors that enable this species to reach nuisance levels in ultraoligotrophic conditions.  This project at Libby Dam would be the first large-scale effort in the world to determine which environmental and/or chemical factors influence the growth and abundance of Didymo in a large river system. This study may produce results that are globally applicable and capable of benefiting the public through enhanced ecosystem services, productivity and diversity.  
 
Objectives: 
The specific objectives of this study are to: 
1) Evaluate the seasonal distribution of nutrients and other water chemistry variables in the forebay of Koocanusa Reservoir to determine whether the selective withdrawal system may be operated to reduce growth and colonization rates for Didymo; and
2) Experimentally assess effects of the growing environment on Didymo in a replicated mesocosm placed in the river downstream from the dam by varying water chemistry variables.

Methods

Ambient iron and nutrient concentrations will be monitored in the forebay of Koocanusa Reservoir, as well as in the afterbay just upstream of the mesocosm, and in the Kootenai River downstream from the confluence of the Fisher and Kootenai rivers, approximately 10 km downstream from Libby Dam. Estimated Fe concentrations for the Kootenai River and Koocanusa Reservoir will be obtained through all seasons of operation at Libby Dam.  

Four troughs will receive DOC (chelating solution) and Fe chelating agents; four will receive Fe solution additions; four will receive both DOC and Fe solution treatments; and four will serve as controls, with treatments and controls randomly assigned to the 16 trough positions. The chelating solution (DOC) and Fe solution will be delivered at a drip rate of 2 mL·min-1.   Stock solutions will be prepared approximately every seven days over the duration of the experiment to incorporate differences in ambient trough flow relative to river discharge.  

The mesocosm will be installed approximately January 1, seeded with D. geminata in early January and allowed to colonize for about a month.  The duration of the mesocosm treatment experiment will be approximately 8 weeks, ending on 31 March.  Addition of the chelating solution (DOC) and the Fe solution will begin approximately 4 weeks after installation, immediately following the initial one month growth period.

Water samples will be collected every two weeks from the downstream portions of each trough to verify solution concentrations and water chemistry after the microbore tubing is replaced.  Monitored water chemistry variables will include soluble reactive phosphorous (SRP), total phosphorous (TP), total dissolved phosphorous (TDP), nitrite-nitrate (NO3+NO2), ammonia (NH4), total organic carbon (TOC), dissolved organic carbon (DOC), and iron (Fe).  Minimum detection limits are 5 μgL-1 TDP, 1 μgL-1 SRP, and 5 μgL-1 for NO3+NO2 and NH4.

Water chemistry data from the river and the mesocosm troughs will be analyzed to determine: 1) nutrient and Fe concentrations in each trough during the study and 2) if target concentrations of Fe were achieved within the troughs. D. geminata biomass and cell division rates will be compared between treatments, and between treatments and controls.  Data will be analyzed to determine if Fe removal and Fe addition had any measurable effect on D. geminata growth and biomass.

[bookmark: _Toc202262884]Summary statistics and relevant spatial and temporal trends will be determined for each of the water chemistry variables One-half the value of the parameter detection limits will be used in calculating summary statistics for all water quality parameters when sample values were at or below minimum detection limits. Analysis of variance (ANOVA) will be used to test for treatment differences in Fe and D. geminata concentrations. All statistical computations will be performed using SAS (2004). 

Materials Requested for Statement of Interest/Qualifications:
Please provide the following via e-mail attachment to:  
Deberay.R.Carmichael@usace.army.mil  
(Maximum length: 2 pages, single-spaced 12 pt. font).

1. Name, Organization and Contact Information

2. Brief Statement of Qualifications (including):

a. Biographical Sketch,
b. Relevant past projects and clients with brief descriptions of these projects,
c. Staff, faculty or students available to work on this project and their areas of expertise,
d. Any brief description of capabilities to successfully complete the project you may wish to add (e.g. equipment, laboratory facilities, greenhouse facilities, field facilities, etc.).

Note:  A proposed budget is NOT requested at this time.


Review of Statements Received:  Based on a review of the Statements of Interest received, an investigator or investigators will be invited to prepare a full study proposal.  Statements will be evaluated based on the investigator’s specific experience and capabilities in areas related to the study requirements.  Additionally, the evaluation method and selection criteria for research and development awards must be:  (1) The Technical merits of the proposed research and development; and (2) Potential relationship of the proposed research and development to the Department of Defense missions. 



Please send responses or direct questions to:

Deberay R. Carmichael
U.S. Army Engineer Research and Development Center (ERDC)
ERDC Contracting Office (ECO)
3909 Halls Ferry Road
Vicksburg, MS 39180
Deberay.R.Carmichael@usace.army.mil

Timeline for Review of Statements of Interest:  Review of Statements of Interest will begin after the SOI has been posted on the CESU website for 10 working days.  


