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RESUME OF KENNETH J. WAGNER





CONTACT INFORMATION
144 Crane Hill Road, Wilbraham, MA 01095

413-219-8071 (cell/office)  413-596-3075 (home)

kjwagner@charter.net

PROFESSIONAL HISTORY


Water Resource Services LLC – current – Owner and Water Resource Manager
AECOM Corporation, 2008 – 2010 – Senior Staff Scientist, Program Manager
ENSR Consulting and Engineering, 1997-2008 – Senior Staff Scientist, Project Manager

Fugro Environmental Consultants, 1993-1997 – Staff Scientist, Project Manager, Section Head

Baystate Environmental Consultants, 1985-1993 – Water Resource Specialist, Suprvisor

New Jersey Department of Environmental Protection, 1977-1981 – Water Resource Specialist
EDUCATION


Ph.D. (Natural Resources Management) Cornell University, New York, 1985



M.S. (Natural Resources Management) Cornell University, New York, 1983


Non-degree coursework (Env. Sci.) Rutgers University, New Jersey, 1979-81


B.A. (Environmental Biology) Dartmouth College, New Hampshire, 1977

PROFESSIONAL REGISTRATIONS AND AFFILIATIONS


Certified Lake Manager, NALMS, 1991-present

40-hour OSHA Health and Safety Certification, annual 8-hour refresher course

American Heart Association - CPR and First Aid Certification

National Association of Underwater Instructors SCUBA Certification

North American Lake Management Society (Served as President, Treasurer, Certification Committee Chair, Associate Journal Editor, currently Chief Editor of Lake and Reservoir Management; 2003 Secchi Disk Award winner)

Aquatic Plant Management Society (Northeast Chapter Board Member 2001-2003, Program Chair 2002-2005, Scientist of the Year Award winner 2004, Outstanding Member Award winner 2007)


American Water Works Association


American Society of Limnology and Oceanography


American Fisheries Society

Sigma Xi Research Society

TECHNICAL SPECIALTIES

Dr. Wagner has 34 years of experience in environmental management, including:

· Water Resources Assessment (Monitoring, Hydrology, Water Quality Modeling, Lake and Stream Biology, Water Supply Protection, Stormwater and Wastewater Impacts)

· Biological Sciences (Aquatic Ecology, Biological Assessment, Fisheries Biology, Limnology, Phycology, Aquatic Botany, Aquatic Invertebrate Taxonomy)

· Contaminants (Sediments, Household Chemicals, Pesticides)

· Environmental Impact Assessment (ENF/EIR/EIS Preparation, Aquatic Impacts)

· Rehabilitation Design (Watershed, In-lake, Water and Wastewater Treatment)

· Permitting (NPDES, Sec. 401/404, Wetlands Protection, Dam Safety, FERC)

· Construction Management (Supervision, Environmental Compliance Oversight)

· Expert Witness (Expert Testimony) 
· Project Management (Proposals, Goals, Budgets, Schedules, Client Maintenance)

PUBLICATIONS

Esten, M.E. and K.J. Wagner. 2010. Investigation of benthic phosphorus flux controls in Lake Waco, Texas. Lake Reserv. Manage. 26: in press.

Wagner, K.J. 2010. Loading of phosphorus and nitrogen to Lake Waco, Texas. Lake Reserv. Manage. 26: in press.
Wagner, K.J. 2010. Keeping connected: People, lakes and life. LakeLine 30:16-18.

Wagner, K.J. 2010. Advances in lake management: research translated into application. Verh. Internat. Verein. Limnol. 2010, Vol. 30, Part 9, p. 1313–1316.
Wagner, K.J., D.F. Mitchell, J.J. Berg and W.C. Gendron. 2008. Milfoil Ecology, Control and Implications for Drinking Water Supplies. Awwa Research Foundation, Denver, CO.

Wagner, K.J. 2008. Considering Fish Community Needs in Lake Management Projects. LakeLine 28:13-16. NALMS, Madison, WI.

Wagner, K.J. 2007. Dredging: Methods and Considerations. LakeLine 26:19-23. NALMS, Madison, WI.
Wagner, K.J. 2006. Assessing the Biological Impacts of Water Withdrawals in Stream Systems. Pages 61-89 in: Eastern Water Resources: Emerging Issues in Competition, Science and Politics. Amer. Bar Assoc., Chicago, IL.

Gibbons, H. and K.J. Wagner. 2005. Alum Application Strategies. LakeLine 25:17-19. NALMS, Madison, WI.

Wagner, K.J. 2004. The Practical Guide to Lake Management in Massachusetts. Executive Office of Environmental Affairs, Commonwealth of Massachusetts, Boston, MA. 160 pp.

Wagner, K.J. (editor). 2004. The Generic Environmental Impact Report for Eutrophication and Aquatic Plant Management in Massachusetts. Executive Office of Environmental Affairs, Commonwealth of Massachusetts, Boston, MA. 610 pp.

Wagner, K.J. and A. St. Amand. 2004. Stalking the Slime: the Value of Monitoring Algae in Your Lake. LakeLine 24:14-16.

Wagner, K.J. and W.B. Corbin. 2003. Approaches for Determining Appropriate Nutrient Targets in TMDL Development for Lakes. In Proceedings of the WEF 2003 TMDL Conference, Chicago, IL. WEF, Alexandria, VA.

Gerath, M., J. Donohue, D. Albaugh and K.J. Wagner 2002. Recent Trends in the Regulation of Water Supply. Environmental Quality Management. Autumn, 2002.

Wagner, K.J. 2001. In-Lake Management. Pages 217-306 (Chapter 7) in: Holdren, G.C. et al. (editors). Management of Lakes and Reservoirs. NALMS/USEPA, Madison, WI.

Wagner, K.J. 2001. Limnology: The Science Behind Lake Management. LakeLine 21:24-26. 

Wagner, K.J. and R. Cataldo. 1997. Achieving multiple compliance objectives through a storm water pollution prevention plan.  Massachusetts Environment, Spring 1997. 

Wagner, K.J. 1994. Of hammocks and horsepower: The noise issue at lakes.  LakeLine 14:24-28.

Wagner, K.J. 1990. Assessing impacts of motorized watercraft on lakes: issues and perceptions.  Pages 77-94 in Enhancing the States Lakes Management Programs, 1990.

Mitchell, D.J., K.J. Wagner , W.J. Monagle and G.A. Beluzo. 1989. A littoral interstitial porewater (LIP) sampler and its use in studying ground water quality entering a lake.  Lake and Reservoir Management 5:121-128.

Mitchell, D.F., K.J. Wagner and C. Asbury. 1988. Direct measurement of ground water flow and quality as a lake management tool.  Lake and Reservoir Management 4:169-178.

Wagner, K.J. 1986. Biological management of a pond ecosystem to meet water use objectives. Lake and Reservoir Management 2:54-59

Mills, E.L., J.L. Forney and K.J. Wagner. 1986. Fish predation and its cascading effect on the Oneida Lake food chain. Pages 118-131 in W.C. Kerfoot and A. Sih (editors) Predation: Direct and Indirect Impacts on Aquatic Communities. University Press of New England, Hanover, NH.

Wagner, K.J. 1985. Ecological genetics of Daphnia pulex in Oneida Lake, New York. Ph.D Thesis, Cornell University, Ithaca, NY.

Wagner, K.J. and R.T. Oglesby. 1984. Incompatibility of common lake management objectives. Pages 97-100 in Lake and Reservoir Management: Proceedings of the Third Annual Conference, NALMS. USEPA 440/5/84-001, Washington, DC.

Wagner, K.J. 1983. The impact of natural phytoplankton assemblages on Daphnia pulex  reproduction in Oneida Lake. M.S. Thesis, Cornell University, Ithaca, NY.

COURSES TAUGHT

Water and Wastewater Treatment, 3 Credit Hours, Springfield College, Fall 1994, 1996, 1998, 2000, 2002.
Hydrology and Watershed Management, 3 Credit Hours, Springfield College, Winter/Spring 1997, 1999, 2001, 2003.
Collection, Identification, Ecology and Management of Freshwater Algae, an 8 hr workshop with manual, sponsored by the North American Lake Management Society and American Water Works Association, varied locations across the USA, 1991-2010, sometimes more than once in a year.
Field Limnology (weekend practicum), Springfield College, Springfield, MA, September 1990-2009, annually.
SELECTED PRESENTATIONS 

Phosphorus TMDL Compliance Tools. NEWEA. Ogunquit, ME, June 2010.

Lake Management Issues for the Coming Decade. NECNALMS, Worcester, MA, June 2010.
Phosphorus Inactivation as a Lake Restoration Technique. National Conference on Ecosystem Restoration, July 2009, Los Angeles, CA.

Living on the Edge: Use of Periphyton in the Detection of Nearshore Water Quality Problems. Conference for Enhancing the States’ Lake Management Programs, April 2009, Chicago, IL.

Quality Assurance Project Plans: Preparing for Reliable Results. Mexican Limnology Conference, October 2008, Xalapa, Mexico.

Balancing Fishery Considerations in Lake Projects. Conference for Enhancing the States’ Lake Management Programs, April 2008, Chicago, IL.

Internal Nutrient Loading: Concepts and Control Measures. New England Chapter of NALMS, June 2005, Plymouth, NH; Lake and Pond Association of Western Massachusetts, September 2005, Lee, MA. 

Elements of Successful Lake and Watershed Management. Pennsylvania Lake Management Society, State College, PA, October 2004; North American Lake Management Society, Victoria, BC, November 2004; Indiana Lake Management Society, Bloomington, IN, March 2007.

Accommodating Lake Uses: How Do You Decide What Is Best for the Lake and it’s Users? MA Congress of Lake and Pond Associations, Leicester, MA, January 2002.

The Continuing Management of Lake Pocotopaug, CT Federation of Lakes, New Haven, CT, September 2001; Northeast Chapter of the Aquatic Plant Management Society, Sturbridge, MA, January 2002.

Managing Motorized Watercraft Impacts: Options and the Science Behind Them. MA Congress of Lake and Pond Associations, Leicester, MA, January 2002.

Motorized Watercraft Impacts, North American Lake Management Society, Chicago, IL, May, 1990; Stevens Point, WI, March 1991; Cincinnati, OH, November 1992; Sebago, ME, July 1992; Sterling, VT, August 1993; Freiburg, ME, August 1994; Kingston, RI, June 1997; Poland, ME, July 1999, University of Florida, Gainesville, FL, December 2001.

Theory and Practice of Herbicide Use. SePRO Public Education Seminar, Albany, NY, March 2001; North American Lake Management Society, Madison, WI, November 2001.
Topics in Aquatic Plant Management. CT Pesticide Applicator Recertification Course, North Haven, CT, November 2001.

In-lake Management and TMDLs: The Rest of the Restoration Story. Enhancing the States Lake Management Programs, Chicago, IL, April 2001.

Phosphorus Inactivation. South Florida Water Management District, Miami, FL, September 2000; US Senate Committee on Public Works and the Environment, February 2001.

Assessing and Managing Noise Pollution at Otis Reservoir, MA. North American Lake Management Society, Miami, FL, November 2000.

Ecology and Management of Nuisance Algae and Vascular Plants, CT Pesticide Applicator Recertification Course, North Haven, CT, November 1999; Northeast Chapter of the Aquatic Plant Management Society, NY, Suffern, NY, January 2000; North American Lake Management Society, Miami, FL, November 2000; Rural Water Management Conference, Newport, RI, March 2006; Massachusetts Coalition of Lake and Pond Associations annual conference, Worcester, MA, January 2007.
REPRESENTATIVE PROJECT EXPERIENCE

LAKE AND RESERVOIR MANAGEMENT
Diagnostic/Feasibility (D/F) studies of over 250 lakes in the United States: From 1977 to about 2000, under Section 314 of the Federal Clean Water Act or state corollary laws, Ken Wagner conducted complete D/F studies for municipalities, states and the federal government.  These investigations incorporate 6-18 months of sampling of the lake and its tributaries for chemical and biological constituents, characterization of soils, vegetation, land use and pollution sources in the watershed, construction of hydrologic and nutrient budgets, assessment of trophic status and key influences thereon, and a detailed evaluation of methods for achieving stated management goals.  Management approaches involving watershed and in-lake techniques are recommended and followed through implementation where client interest and funding allow.

Dredging feasibility evaluation for over 30 lakes in the United States:  Working with a template he developed in 1992, Ken Wagner has conducted many dredging feasibility evaluations intended to support the design and permitting process.  Dredging goals, sediment quantity and quality, disposal options, environmental constraints, appropriate engineering methods, and costs are all reviewed in the context of the proposed project.  Clients, funding sources, and regulatory agencies have found that these evaluations add much needed clarity to the decision-making process and can accelerate project progress.  

Barr Lake and Milton Reservoir, Denver, CO: Between 2008 and 2010 Ken Wagner supported the Barr-Milton Association (BMW), a large stakeholders’ group working to enhance the quality of two reservoirs used mainly for irrigation supply, with water quality modeling, goal formulation, and TMDL development. Loading from a very large watershed, including most of the metropolitan Denver area and many treated wastewater discharges, causes highly nutrient enriched conditions in the reservoirs. Algal blooms, high pH, and other use impairments have resulted and a management plan is being developed to reduce impacts. SWAT and WASP were applied, and a TMDL was developed focusing on phosphorus loading to control algae to meet the pH standard. Inlake options for addressing pH were also evaluated. 

Enhancement of Neponset Reservoir, Foxboro, MA: Since 2007 Ken Wagner has assisted the NRRC, a non-profit group within the Town of Foxboro that controls the funds from a pollution case settlement, supervising the augmentation of previous studies to generate information essential to lake management planning, the development of a management plan, and implementation of the first major step. That first step was the treatment of the 314 acre lake with fluridone for control of fanwort, an invasive aquatic plant. Maintenance of an appropriate concentration for over 90 days was targeted and achieved, and by the end of the first growing season, the lake was in far better condition than in previous years. Monitoring is ongoing, and additional implementation is in progress.

Assistance to Chicago District USACE for management of Cedar Lake, IN:  In 2008, Ken Wagner led a team that expanded previous USACE analysis of lake management needs at Cedar Lake, Indiana, a popular recreational lake plagued by invasive species and algal blooms. Work included review of all existing data, advanced sediment analysis to examine internal loading potential, and design of a phosphorus inactivation project. The team met with the Corps and stakeholders on several occasions to assist with goal definition and explanation of how the project would be conducted in consort with planned dredging to maximize benefits.

Management plan for Long Pond, Cape Cod, MA: Expanding upon an earlier study by the Cape Cod Commission, Dr. Wagner investigated severe anoxia and algal blooms in the largest freshwater body on Cape Cod in 2000 for the Towns of Brewster and Harwich.  Internal recycling and oxygen demand were quantified and a management plan incorporating in-lake and external load control was developed.  Several new techniques for evaluating phosphorus availability in the sediments and necessary alum dose calculation were applied as part of the analysis.  Aeration and inactivation program protocols were provided. An inactivation program was adopted, permitted and conducted in 2007 under Dr. Wagner’s guidance, along with watershed management planning to protect the investment. Planning foci included residential, commercial and cranberry bog nutrient loading controls. Monitoring through two years post-treatment indicates no negative impacts and much improved summer water clarity.
Comprehensive management plan development for Morses Pond, Wellesley, MA: Working with a committee comprised of Town Board members and representatives of other interest groups in 2004-2005, Ken Wagner led the effort to discern desired uses and priorities for Morses Pond, a recreational lake and indirect water supply (nearby town wells) and developed a plan to meet use goals. Management options had to be considered in light of technical feasibility and results, economic affordability in both the long and short term, and social acceptability in light of possible risks to non-target organisms. A highly public evaluation and plan development process was conducted to reach a plan which met technical, economic and regulatory feasibility objectives. Both algae and rooted plant management were addressed, and complete costing for a 20 year program was derived. AECOM now serves as the “Pond Manager” for Wellesley, overseeing implementation of a nutrient inactivation and turbidity control system and the harvesting program for rooted plant management.

Lake management services for Woodridge Lake, Goshen, CT:   Working for the Property Owners Association, Ken Wagner supervised the conduct of a general water quality survey, a plant community survey, and a fish survey of this 380-acre lake and provided management recommendations for enhanced uses, including swimming, boating, fishing and general aquatic habitat functions.  Introduction of sterile tiger muskellunge was recommended and implemented to reduce mid-size yellow perch abundance while providing another desirable gamefish population. The results appear very successful after 5 years. Control of Eurasian milfoil was recommended in what was an early stage of infestation in our original studies, with various methods reviewed and a combination of drawdown and localized physical controls recommended. More recently, after failure to conduct a control program resulted in the spread of milfoil, Ken Wagner acted as an advisor on additional control methods. A 2008-2010 annual winter drawdown was very successful in reducing frequency and density of milfoil. Experimental suction harvesting and bottom barrier use has been conducted and evaluated. Follow up spot treatments with herbicide have been considered but not yet allowed by the State of Connecticut. Permitting for channel maintenance to enhance drainage during drawdown was completed in early 2010, and dredging was completed. Watershed monitoring has identified major nutrient and sediment contributors and efforts are underway to reduce inputs through property management and pollutant trapping devices.

Management evaluation for Stafford Pond, a multi-use water resource in Tiverton, RI, for the RI DEM: A detailed investigation of existing conditions and pollution sources was conducted in 1996, resulting in a management plan for restoring past water quality to a currently degraded resource.  Use of this 480 acre pond as a water supply and recreational resource was impaired by a concentrated animal feedlot operation and threatened by inadequate storm water management in several sub-watersheds.  The report was used to develop a TMDL for the lake. Implementation of the management plan reduced algal blooms to an acceptable level and provided the desired level of protection from contaminants of concern in potable water. This project received a Technical Merit Award from the North American Lake Management Society in 2000.

Lake and watershed management planning for Lake Waco, TX in accordance with a TMDL: Working with the City of Waco in 2002-2006, Dr. Wagner is part of a team of researchers and applied scientists attempting to elucidate the details of watershed and reservoir function as relates to desired improvement of this regional water supply.  With a very large watershed and shallow morphometry, Lake Waco is subject to large, sporadic inputs that set the condition of the lake for months to come.  A TMDL for the primary river (North Bosque) calls for about a 50% reduction in inputs. Inputs from dairy farms, wastewater discharges, and widespread runoff from urban and rangeland areas cause dramatic and undesirable changes in water quality.  Processing of nutrients in the lake leads to variable algal community features that further induce variability in water quality.  Improving and stabilizing water quality are the focus of this ongoing effort, which expands on the existing TMDL and provides a management plan for long-term and interim enhancement of water quality.

Boating management plan for Lake Lure, NC: Working cooperatively with a local firm in 2006, Ken Wagner provided technical expertise and support of a public decision process for managing boating on a 720-acre lake that is experiencing high development pressure and recreational use conflicts. After gathering critical background information, a situation report with review of management options was prepared and a questionnaire was developed for soliciting input on possible options. Public hearings and additional data collection revealed use patterns and consensus opinions on needs and acceptable approaches. The management plan offers a range of controls, including use permits to control average density, operator training to minimize safety risk, and density-dependent regulations to control peak density and associated threats. 

Storm water impact mitigation at Mountain/Wildwood Lakes, NJ:  Working for the Borough of Mountain Lakes, Ken Wagner, reviewed past studies, directed a supplementary wet weather investigation, and devised alternatives for managing water quality in these lakes.  Of primary concern is the elevated nutrient loading from area residences.  A comprehensive stormwater management plan was developed, and a pilot storm water infiltration program was implemented.  To provide interim relief, the lakes are treated with buffered alum for phosphorus inactivation, on about an every other year basis, with very acceptable results since 1995. 

Lake management plan for Stockbridge Bowl, MA:  Working for the Town of Stockbridge and the Stockbridge Bowl Association since 1995, Ken Wagner reviewed over 20 years of studies and correspondence and developed a management plan based on past experience, current conditions, stated goals, and regulatory constraints.  Since the early 1990s, watershed problems appear limited and linked to watershed development and management.  In-lake problems are related to invasive milfoil growths and occasional algal blooms fueled by internal recycling.  A range of management options have been outlined, with drawdown providing the greatest level of long-term control of milfoil, the top rated threat to habitat and recreational utility.  An existing harvesting program was also refined and permitted. Controversy over protection of endangered snail species required careful implementation and monitoring, and studies of snail populations, plant distribution, and dredging potential have been completed. Permitting and implementation of a long-term, phased management program continues with Dr. Wagner’s involvement.

Management Feasibility Assessment of Elk Lake, Elk, Poland for USAID:  Ken Wagner was called upon in 1998 to perform an intensive 2 week on-site review of management options for Elk Lake, in the Mazurian Lakes District of northeastern Poland, a popular tourism destination. Elk Lake had been degraded by sewage and storm water inputs over multiple decades, and suffered from low oxygen and severe algal blooms. Recent infrastructure improvements had lowered pollutant loads, but had not resulted in markedly improved conditions. Based on a review of available data and conferral with local experts, it was concluded that a hypolimnetic aeration system would provide the desired conditions and specifications were provided. Work commenced in 1999 and by summer of 2000 conditions were greatly improved.

Management of White Rock Lake, Dallas, TX:  Working for the City of Dallas as part of a consortium of firms, Ken Wagner provided technical guidance for the assessment and management feasibility evaluation of this 1000-acre lake in Dallas in 1994-96.  A major dredging program was designed and completed with guidance from Dr. Wagner. This program must be supported by specific watershed activities to protect the investment, but the dredging effort was very successful and lake users are pleased with the results.

Management Plan for Hamblin Pond, Barnstable, MA: Working for the Town of Barnstable, Ken Wagner conducted a study of Hamblin Pond in 1992-93 and developed a management plan for mitigating the influence of internal recycling of inputs from a duck farm which operated prior to 1954 on the pond.  Nutrient inactivation on a whole lake scale resulted in dramatically improved water clarity in 1995, with continued high clarity through 2009.  With minimal watershed inputs, conditions were expected to remain acceptable for at least two decades.

Water Resources Protection Plan for Northfield Reservoir, Northfield, MA: Working as part of a team from two firms in 1990, Ken Wagner participated in the preparation of a WRPP and associated waiver request under the Surface Water Treatment Rule of the Safe Drinking Water Act.  Watershed protection in this case was sufficient to allow no additional treatment other than disinfection, based on the information gathered and presented in the plan and the management program recommended.

Protection and management of Great Pond, Eastham, MA:  After completion of a study in 1987, Ken Wagner followed the management of this recreational resource on Cape Cod through the implementation process.  A grid of 27 wells was installed to monitor groundwater quality in the contribution zone to the pond, and a year of quarterly monitoring was conducted.  “Hot spots” of contribution were itemized for future management attention.  In the lake itself, benthic barrier was applied to swimming areas to control 

rooted plant growths, and results were monitored.  In one area, initial application prior to the swimming season allowed access to previously weedy areas, and foot traffic kept plants in check.  In another area, application in September with removal in late June proved most effective and practical.

Protection plan for Otis Reservoir, Otis and Tolland, MA: Working for the MA DEM in 2000 and 2001, Dr. Wagner conducted a diagnostic study of a 1000-acre reservoir in western MA prized for its water quality and recreational opportunity.  Detailed analysis of current and possible future threats was provided based on an extensive database of physical, chemical and biological features developed in the field and through historical research. The current annual drawdown provides important protection of desirable habitat and recreational features, but has some negative impacts that can be mitigated by more insightful management of the drawdown.  Land use restrictions and protective best management practices have also been recommended for specific drainage areas. Boating impacts were also assessed, with water pollution being minimally detected but noise impacts representing a distinct management need. Prevention of establishment of invasive plant species has since been documented as a function of drawdown and resultant sediment features.
Management support for Lake Pocotopaug, East Hampton, CT: After a fishkill caused by unknown causes and another related to an alum treatment, Dr. Wagner became involved in 2001 with investigating inputs to the lake and methods for safe alum treatment for phosphorus inactivation.  It was determined that the ratio of buffer to alum was too high, and that aluminum toxicity was occurring at slightly and temporarily elevated pH.  A revised alum treatment in 2001 eliminated sediment releases of phosphorus as intended, but did not prevent a late summer algal bloom.  Watershed investigations revealed high inputs from storm water that are likely to support such blooms during wet years. Dr. Wagner has since worked with the Town to assess loading, prepare a TMDL for nutrients and excessive algal production, and draft a management plan which is under implementation in 2010.

Evaluation of water quality and potential improvements at Lake Cochichewick, MA:  Working with the Town of Andover, Ken Wagner supervised a review of existing water quality data and modeling of pollutant inputs to this water supply reservoir in 1994.  The review indicated no significant changes in water quality over the last decade, despite some efforts at watershed management.  The model results suggested that nutrient loads to the lake were near the threshold for periodic algal problems, and various management scenarios were tested to predict water quality results.  A combination of land purchase and detention systems could be used to improve water quality or to minimize impacts of future development. 

Evaluation of Saltonstall Reservoir (CT) quality and improvement potential: Working with the South Central Connecticut Regional Water Authority in 1998, Ken Wagner evaluated the available data from a 12-year period, designed specific field investigations to fill critical data gaps, and investigated the origins of taste and odor problems with the water supply.  The assumption that algal blooms were responsible proved false, and copper treatments for algal control were demonstrated to be ineffective.  Overall aquatic conditions appear to have improved over the last decade in response to watershed management activities.  Taste and odor appear related to benthic algal or bacterial growths in the general vicinity of the intake, and remedial actions included alum treatment of the southern portion of the reservoir. Reduced benthic algal mats and associated taste and odor have been observed after treatments in 1999 and 2002, with testing of available sediment phosphorus used to determine the need for additional inactivation.

Review of water quality throughout the South Central Connecticut Regional Water Authority reservoir system:  Ken Wagner supervised an effort to evaluate water quality variability over space and time in the SCCRWA system, which includes 10 reservoirs and numerous tributaries and diversion tunnels.  This annual review provided a cumulative summary from 1998 through 2003, when responsibility for the annual update was transitioned to the SCCRWA.  Management options have been recommended, as well as a cost-effective program of improved measurement for future monitoring.  Implementation of recommendations have improved raw water quality as documented in ongoing reviews.
Water supply protection and enhancement for the Cambridge Water Department, Cambridge, MA:  Ken Wagner developed and implemented a tributary and reservoir monitoring program in 1995 to generate data necessary for informed management of the watershed to protect water quality in the Cambridge water supply reservoir system.  Dry and wet weather components were included and the program was transferred to water department staff after appropriate training.  A preliminary model was developed by a subcontractor to predict conditions and the value of selected management options, but further data must be collected before it can be appropriately used.  Another aspect of this project was the evaluation of water quality enhancement through aeration, alum treatment, and differential withdrawal, each in association with a new treatment plant under construction at that time.

Onondaga Lake (NY) oxygenation demonstration project design: The Onondaga Lake Oxygenation Demonstration Project was conducted by ENSR for the USACOE (Buffalo District) in 2003-2004 to determine the feasibility and suitability of lake-wide oxygenation.  After review of the options and consideration of the advantages and disadvantages of each, the Technical Panel convened by ENSR identified the most appropriate approach involves creating a physically unbounded test area using four partial lift aeration units in the north basin of Onondaga Lake. An extensive two-year monitoring program was proposed to look at the relative efficacy and effects of aeration. 

TMDL development for Kenosia Lake, Danbury, CT: A Diagnostic/Feasibility study was completed in 2000, evaluating current conditions in this recreational lake that also has adjacent municipal supply wells. Methods developed over 20 years of lake study were applied to efficiently assess conditions and provide critical data for evaluating management alternatives.  Excessive nutrients, bacteria, solids, algae and rooted plant growths impaired uses. Storm water loading from the large and 30% developed watershed was found to be the primary influence on water quality.  A follow up investigation of storm water drainage was conducted, as the City did not possess adequate mapping, and sampling of drainage discharges allowed prioritization of drainage systems for further action.  Based on the results of these two investigations, a TMDL for nutrients entering Kenosia Lake was developed for the CT DEP, the first CT lake TMDL.

Byram Lake water supply protection project, Mt. Kisco, NY: Ken Wagner directed a team of aquatic scientists and resource management specialists in 2002-2003, investigating impacts of existing and proposed land use on Byram Lake, the water supply for Mt. Kisco, NY.  This small reservoir, originally part of the New York City system, supplies water of adequate quality and quantity to the village, but both quality and quantity are threatened by current and proposed activities in the watershed, which is not in Mt. Kisco and is not controlled by the village.  Impacts from a highway, residential areas, construction to meet Safe Drinking Water Act requirements, and a proposed golf course have been evaluated.  Watershed and in-lake management actions were developed cooperatively with the village staff and a citizen’s lake committee, based on data analysis under Ken Wagner’s direction.

Sediment contamination evaluation for Furnace Pond, Branford, CT: In 2002 Ken Wagner performed sediment and ecological impact assessments for Furnace Pond, a small lake immediately downstream of Lake Saltonstall, a major water supply for the South Central Connecticut Regional Water Authority.  The treatment facility for Lake Saltonstall discharges to Furnace Pond, and prior to upgrade in 2000 was a source of many potential contaminants in the water treatment plant residuals.  Furnace Pond was found to be eutrophic, with algal blooms but no significant submergent plant populations.  The benthic invertebrate community was minimal. Water chemistry indicated no problems other than high nutrient levels, which appeared related to storm water inputs not connected with the water treatment operation.  Sediments were high in hydrocarbons only near one storm water outfall, and did not exceed criteria for clean sediments at any other site.  Iron and aluminum levels were high, potentially as a function of past water treatment discharges, but background levels in deeper sediments were also elevated.  No remedial action relating to sediments appears necessary, but watershed management to improve incoming water quality is needed.

Pembroke Lakes management plan, Pembroke, MA: Working with the town and a consortium of cranberry growers in the early 1990s, Ken Wagner conducted a study of the condition of four lakes and the influence from the watersheds, which were dominated by cranberry farming operations. Problems with water quality were noted as a result of cranberry bog discharges, and recommendations for altered management were made in light of the need to both improve lake condition and support agriculture in this area. Many of those recommendations have become the foundation of bog management in recent years.
INDUSTRIAL/COMMERCIAL/MUNICIPAL WASTEWATER AND STORMWATER

Non-point source pollution control for the North River, MA: Working for the North and South Rivers Watershed Association, Ken Wagner conducted monitoring studies and aided development of a volunteer network to expand monitoring efforts directed at quantifying inputs to the North River in 1993-1996.  Storm water runoff was determined to be the primary vector of fecal bacteria which caused noncompliance at downstream shellfish beds.  Enforcement, non-structural, and structural controls in the watershed have resulted in reduced bacterial loading and the shellfish beds have been re-opened.  Of particular interest is a simple filtration system developed by David Nyman and Ken Wagner and installed at Riverside Circle in 1997, using gravity feed through sand to remove bacteria from storm water.

Charles River (MA) TMDL panel: Ken Wagner served as one of the three members of this panel, reviewing the model as it developed in 2003-2005 for use in TMDL derivation for the Lower Charles River in Boston, MA.  Dr. Wagner’s role included providing reality checks on aspects of the model relating to algal community features and response to potential management actions. Dr. Wagner supplied key values for model constants from experience when site-specific values were unavailable. He also participated in the Public Perception Sub-Committee, which developed a questionnaire upon which target conditions were ultimately based.

Loading and TMDL analysis for Hop Brook, Marlborough, MA: Working for the MA DEP in 2000, Ken Wagner and ENSR colleagues designed a sampling program and applied sophisticated hydrologic and water quality models to evaluate relative loading of nutrients from a POTW and non-point sources to Hop Brook and its impoundments.  Major algal blooms were found to be mainly a function of POTW inputs, but in the absence of the POTW conditions would still not meet water quality standards or use designations.  Permit recommendations were made and overall watershed management needs were elucidated. Follow up analyses of alternative options was conducted in 2003-2004.

Storm water management assistance for Dyno-Nobel, an explosives manufacturer in Simsbury, CT: Ken Wagner directed a project team that in 2004-2006 revised the monitoring plan for an industrial facility to better characterize storm water outputs and meet state regulations. Annual sampling was conducted and the Storm Water Pollution Prevention Plan was re-written to more accurately reflect current activities and provide guidance for minimizing the discharge of contaminated water. Compliance monitoring and assistance with meeting the intent of state storm water management programs is ongoing.

Impact assessment for wastewater discharge to the Norwalk River, Reading, CT: Planned expansion of a wastewater treatment facility may require treatment upgrades. Ken Wagner assessed downstream conditions and developed the rationale for necessary treatment to meet water quality needs. A lack of impoundments and highly aerated environment minimize impacts of nutrient loads. River biota are indicative of moderate water quality conditions with pulsed stormwater inputs as the primary stressor. Constancy of water quality may be more important than obtaining stringent high quality objectives. 

Impact assessment for wastewater discharge to the Millers River, Winchendon, MA: Planned upgrade of the Winchendon wastewater treatment facility was not funded for enhanced phosphorus removal, but permitting through the USEPA currently focuses on achieving lower phosphorus in such discharges to protect downstream resources.  Where lakes are involved, this is often a critical step, but where a river with no impoundments exists, it may not be necessary. Ken Wagner designed and conducted a monitoring program to test this hypothesis in 2003, focusing on the algae and macroinvertebrates of the Millers River and two tributaries, one with minimal human influence and one with considerable human impact.  The study demonstrated the lack of significant negative effects of the current higher phosphorus discharge and highlighted potential benefits of increased downstream productivity for an area designated for fish and wildlife propagation and related recreation.  

Golf Course Impact Review, Western NC:  Working for several entities in western North Carolina, Ken Wagner has reviewed construction practices and assessed downstream impacts relating to course construction. Soils, slopes, vegetations, receiving waters and construction management procedures have all been found to be strong influences. Regulatory and legal action has been supported, as has rational negotiation to minimize ongoing influences and remediate past damage.

Golf Course Alteration in Windsor, CT: Working with design architects, Ken Wagner has supplied input on maximizing water resource protection and aesthetic value as relates to water features on a golf course undergoing transition to support additional housing functions. Efforts have focused on minimizing pollutant transport and using flushing, aeration and storm water treatment to maximize water quality on the area of the course to be given up to housing.

Sediment contamination evaluation for the Mill River basin in Springfield, MA: In 2001 Ken Wagner directed a team of scientists that sampled and evaluated the quality of sediments in areas proposed for dredging to mitigate past combined sewer overflows and related undesirable discharges.  Sampling results were compared to existing standards for disposal under several scenarios, and a program for removal and disposal was developed in cooperation with the Sewer and Water Commission.

Development of a storm water management framework for United Airlines: Ken Wagner spearheaded an effort to construct a computer database program containing relevant data for selected airports and UAL facilities in the USA from 1999-2002.  This framework affords users the opportunity to evaluate salient storm water impact issues at the subject airports, and to pose queries which indicate which facilities pose the greatest risk to the aquatic environment.  The end result is the ability to rank locations or activities for risk of impact, and to prioritize management efforts to minimize liability.

Non-point source pollution evaluation and dredging feasibility study for Snake Brook, MA: Under a grant from the MA DEM in 1996-1997, Ken Wagner supervised the investigation of non-point source contamination of Snake Brook in Wayland and Natick, MA, and the evaluation of dredging feasibility for the impoundment of that brook at Lake Cochituate.  On-site wastewater disposal was found to be a fairly constant source of nitrogen, but not a significant supplier of phosphorus.  Storm water runoff from residential areas was the primary phosphorus source, with inputs corresponding to housing density and percentage impervious surface.  Recommendations were made for the use of buffer zones, infiltration and detention to meet water quality goals, and two plausible dredging approaches were outlined.

NPDES compliance monitoring for 9 FedEx Sites in CT: Ken Wagner designed and supervised a sampling program to meet CT State requirements under NPDES for storm water discharges in 1996-97.  Included were the development of innovative first flush samplers, collection of storm water under adverse conditions, field measurement of selected parameters, and management of laboratory analysis for a wide range of parameters and toxicity testing.  This program was conducted in two years, and recommendations were made for site activities to improve water quality and compliance as a result.

WATER SUPPLY AND FLOW MANAGEMENT

Apalachicola River flow management to solve a conflict between GA, AL and FL: Working with a team of consultants sponsored by the Atlanta Regional Commission, Ken Wagner helped evaluate impacts of various flow regimes (actual and proposed) on an endangered fish species and two endangered mussel species in the Apalachicola River and devise possible solutions to a bitter conflict over water allocation for multiple uses in a large watershed. Agricultural, domestic and industrial supply, and instream habitat uses were all considered, and compromise operation plans were offered to avert ongoing court battles. Careful consideration of all uses and the specific ecology of the organisms afforded protection under the Endangered Species Act were found to be critical to reaching a workable management plan, which is still in development.

Hoffman Springs/Ontelaunee Creek instream flow study in PA: As part of the permit conditions for increased withdrawal from headwaters springs for water supply, a five year study of fish response was conducted from 1998-2002.  Concurrently, flow and physical features have been assessed and modeled using PHABSIM.  The model results indicate a habitat loss of 0-12%, depending on trout species and life stage, while the monitoring indicates no such loss of fish over the five-year period.  Fluctuations in fish populations suggest that natural flow impacts far overshadow the withdrawal, and that physical habitat features are more important determinants of fish community features than small fluctuations in flow.  This study has important ramifications for instream flow studies, and suggests that some withdrawals can be mitigated by habitat improvements that maximize the benefits of remaining water. Monitoring continues in response to permit requirements, with successful permit renewal having occurred in 2005.

Mattos Springs/Henry Stream instream flow study in PA: Data from pre-operational surveys and compliance monitoring since withdrawal commenced have been used to assess flow management needs downstream of a spring withdrawal operation on a headwater creek. Withdrawn water is now used to balance flow needs in relation to other withdrawals, spreading and reducing impacts. An evaluation of habitat alteration in response to a wide range of flows indicated limited sensitivity to flow changes in this system, making it ideal for the flow balancing effort.
Greenwalk/Waltz Creek instream flow study in PA: Instream assessment of habitat and fish community have been applied to set withdrawal limits and monitor compliance in relation to a spring withdrawal at a trout hatchery on Greenwalk Creek. Impacts from reduced flow to that stream and Waltz Creek, into which it flows, have been assessed and found to be minimal, but escaped hatchery trout and private stocking greatly complicate fish data assessment.
Additional instream flow studies for ongoing spring water withdrawal in PA: Standardized instream flow evaluations applying habitat metrics, fish community assessment, and habitat-fish modeling have been used to set withdrawal limits and assess compliance in ongoing water withdrawals. Emerging patterns of withdrawal influence include a ratio of instream flow reduction to withdrawn water of about 0.55 to 0.70 along the path of the Appalachian Mountain range in PA, and an inability of habitat-fish models to accurately predict fish biomass in headwater systems as a consequence of confounding influences.
Assessment of water availability for Marcellus Shale Committee in PA: Working through legal counsel for the MSC, Ken Wagner managed an effort to assess the amount of water available from multiple stream types in Pennsylvania, based on long-term hydrologic records and watershed size within four regions of the state. Based on expected flows on a monthly average basis, a comparison was made between anticipated water supply needs, total water in the streams, and necessary environmental flows to remain in the streams for protective purposes. Minimum watershed sizes were set for potential consideration in water supply planning, and storage needs were calculated.
Brandywine Creek, PA, instream flow assessment: On behalf of Philadelphia Suburban Water Company, Ken Wagner and a team of aquatic scientists evaluated the potential impact of a proposed withdrawal for drinking water supply in 2002.  The proposed project would involve maximum intake during peak storm flows, with storage in an adjacent quarry and treatment for distribution to customers. Intake would be reduced as flows subsided, with no intake at low flows.  Despite approval by all regulatory agencies, opposition to the plan developed as a function of perceived need to control development through water supply restriction.  The study of potential impacts was performed in response to an appeal of the withdrawal permit, and documented the negligible impact of the proposed withdrawal on downstream habitat.

Impact monitoring for water withdrawal from Sasoonan Springs, Coventry, PA: Ken Wagner was responsible for the design and conduct of a monitoring program to detect any impacts on the South Branch of Pigeon Creek from the permitted withdrawal of water from a set of nearby springs for a bottled water supply.  The program included water chemistry, flow, and invertebrate and fish assessment over a five-year period beginning in 2002.  A reference stream system was also monitored.  The work plan was approved by permitting agencies and a local environmental group concerned about possible impacts, and was used to evaluate and fine tune withdrawals. No distinct flow-related impacts were detected, and all permit conditions were found to be satisfied.
Instream flow studies in support of a withdrawal permit in Tannersville, PA: Acquisition of a withdrawal permit for Camelback Ski Area was contingent upon determination of an appropriate passby flow for maintaining the downstream environment.  In 2002 Ken Wagner led a team of aquatic scientists that assessed the fish and invertebrate communities and habitat structure of upstream and downstream areas.  This assessment facilitated an analysis of flow needs that ultimately was used to set the passby flow limit and allow permit issuance.  The ski area was able to increase its withdrawal, largely as a function of the eventual return of withdrawn water to the stream as snowmelt and the lack of apparent impacts from past withdrawal practices.

Downstream flow impact studies of four rivers in south central CT: Ken Wagner directed a team of aquatic scientists in an evaluation of conditions downstream of three reservoirs and one well field operated by the South Central Connecticut Regional Water Authority during 2001-2002.  The intent was to investigate potential impacts from reservoir and well field operation during low flow periods.  Fish, invertebrates, water chemistry and flow were assessed.  Results indicated flow related impacts in one case, and water quality issues in two others. Potential mitigation methods were recommended. A later survey of one of these streams by an agency indicated a major decrease in fish biomass that was speculated to be related to withdrawals, but with the data collected as part of this study and a supplemental survey, we were able to show that it was high flows that caused the losses, as refuges are limited and the period in question has very elevated flows.
Whitney Reservoir reactivation study, Hamden, CT:  After 10 years of non-use due to inability to meet water quality requirements, the South Central Connecticut Regional Water Authority embarked on a program of new treatment facility construction and reactivation of Whitney Reservoir in Hamden, CT. Working as part of a team of consultants in 2001, Ken Wagner planned and supervised in-lake studies, watershed loading modeling, and downstream impact assessment in support of reactivation of the reservoir for a withdrawal of up to 15 mgd.  Biological investigations included plant, invertebrate, and fish assessments and overall habitat evaluations.  Modeling demonstrated the importance of upstream loading on in-lake water quality and potential for various management scenarios to maximize raw water quality.  Participation in public forums lead to an emphasis on watershed management and a decision not to dredge the upper section of the reservoir, as dredging would not provide measurable water quality benefits and could harm habitat (especially for birds) in this case.  Downstream flow limits are set to minimize downstream impacts. Follow up studies were conducted in 2004 through 2009.

Mill River background condition monitoring, New Haven, CT: Beginning in 1998, Ken Wagner designed and directed a multi-year study of the macroinvertebrate community of the Mill River below Lake Whitney as part of the preparation for re-activation of that reservoir. The intent of the study was to document downstream conditions under a range of flows and to predict potential impacts from the proposed operation of the reservoir.  Comparison of abundance, richness, composition, and feeding group data from sampling at varying flow indicated that while there were significant differences among stations, these were a function of tidal influence, storm water inputs, and physical habitat variation, not flow variability.  This effort has continued as compliance monitoring into 2010, with no detection of low flow impacts since water withdrawals for a new treatment facility began in 2005.
Physical survey to support instream flow analysis of two creeks in Seven Springs, PA:  In response to requested minimum flows that severely compromise water supply in the Municipality of Seven Springs, Dr. Wagner evaluated the physical features of two streams associated with springs used for water supply in 2001.  Neither possessed a physical structure capable of supporting trout during natural low flow periods, but one had a spring downstream that provided adequate water below its point of input.  Recommendations for altering one stream to support trout with lower water inputs and for ceasing withdrawal at critically low water levels in the other stream were provided.

Investigation of water supply for a South Texas power facility:  Working with an independent power producer in 1998, Ken Wagner was part of a team assessing options for supply 4 mgd of water suitable for a variety of uses (mainly cooling) in association with a 500 MW proposed facility in an arid area.  Use of surface water, ground water, and waste water from multiple sources was evaluated for feasibility, reliability, and capital and operating cost.  Choices were narrowed to the use of water from on-site deep wells and acquisition of waste water from a municipal POTW, with each suggested as a back-up for the other.
Evaluation of water supply potential for Saratoga Lake, NY:  Working for the Saratoga Lake Protection and Improvement District, Ken Wagner reviewed a 1996 report which evaluated the potential for supplying water to the City of Saratoga from Saratoga Lake.  Both quantitative and qualitative issues were considered, and several critical qualitative aspects were found to require considerable additional investigation.  Treatment needs were underestimated by the previous sampling program, based on more comprehensive available data.  Intake location may need to be modified to meet both water quality needs and to satisfy existing uses without undue threat to raw water quality.

MULTI-SYSTEM MANAGEMENT AND POLICY PROJECTS

Preparation of the Final GEIR for Lake Management in Massachusetts: Ken Wagner edited the final version of the Generic Environmental Impact Report relating to lake management activities in MA from 1999-2004.  This document governs the procedures to be used to determine impacts and provides guidance on selecting management methods and evaluating regulatory restrictions on their application.  A companion guide was prepared to aid conservation commissions and other lay groups in navigating this complex area of environmental management. These documents summarize the state of knowledge of lake and watershed management in Massachusetts and elsewhere and provide guidance to both project proponents and regulators for effective water resource management. Ken served on two committees for the streamlining of lake management permitting and the development of restoration guidance for MA lakes, including service as a technical reviewer for the initial GEIR for lake management produced by UMASS.  Ken supplied substantial quantities of information for the GEIR and provided numerous case histories for illustration before becoming the final editor for the document.
Evaluation of milfoil impacts on drinking water supplies for AwwaRF:  Ken Wagner led a team of lake managers in the evaluation of the range of milfoil (Myriophylum) species occurring in American reservoirs and their impacts on drinking water supplies. Three major problem species were identified in association with problems that include pipe clogging, disinfection byproduct precursor formation, taste and odor generation, water chemistry fluctuation, and impairment of non-water supply uses like fishing and boating. A manual for evaluating the existence of milfoil infestations in a reservoir and the potential for growths to impact water supplies was developed.

Assessment of wastewater impacts on waters subject to TMDLs in seven states: Working for the Soap and Detergent Association, Ken Wagner led a team that evaluated the link between wastewater discharges and impaired waters in selected states. The portion of permitted discharges with advanced phosphorus removal was low, and discharges were often associated with impaired waters, but available TMDLs rarely implicated the wastewater discharges as important factors in the impairment. Non-point sources were the focus of most management effort. The variation among states with regard to determination of impairment, actual conditions, and regulation of wastewater discharges was striking. 

Invasive aquatic species rapid response plans for Massachusetts: Written plans were prepared for the Department of Conservation and Recreation in 2005, addressing preventive, eradication and control measures for variable watermilfoil, Eurasian watermilfoil, fanwort, hydrilla, curlyleaf pondweed, common reed, zebra mussels and snakehead fish. Plans focused on detection and confirmation of invasion, quantification of the extent of invasion, quarantine procedures, and methods of control. Guidance was provided on when to apply which technique and the expected results under a range of likely conditions.

Data analysis of actual and potential phosphate detergent ban impacts: Working for the Soap and Detergent Association in 2003, data were accumulated from diverse sources to facilitate an evaluation of the actual impacts of the 1994 ban on phosphates in laundry detergent in MA on lake and stream water quality and the potential effects of a supplemental dish detergent phosphate ban.  Data were acquired from a wide variety of sources, based mainly on knowledge of 20 years of lake and stream studies in MA.  Data were organized to provide comparisons that eliminated confounding factors to the greatest possible degree, and assumptions were clearly outlined to provide a clear assessment of impacts.  Where wastewater discharges from municipal treatment facilities are present, these are dominant influences on downstream water quality and the laundry detergent phosphorus ban has reduced phosphorus output detectably.  However, other factors such as treatment facility upgrades provide more dramatic changes.  Where septic systems are the primary source of wastewater, soil adsorption of phosphorus has minimized effective inputs to aquatic systems and bans on detergent phosphate have no measurable impact.  Any additional ban on dish detergent phosphates will have proportionally smaller impacts than the laundry detergent phosphate ban.

Peer review panel for the South West Florida Watershed Management District: Working with the SWFWMD in 1999-2002, Dr. Wagner participated on the first Minimum Flows Panel, reviewing impacts of water withdrawals on lakes and wetlands, the aquifer, and the estuarine interface.  The panel entered information onto the public web site, in accordance with the Florida Sunshine Law, and met in a “chat room” format weekly.  Three on-site meetings were also held to take testimony and discuss issues in person.  The resulting review generally supported the approach taken by SWFWMD, but made recommendations for improved future regulation and water level management. In a follow-up assignment, Dr. Wagner participated on the second Minimum Flows Panel, reviewing draft rules promulgated by the SWFWMD to address impacts in Category III lakes (those without fringing cypress wetlands). Dr. Wagner delivered the Panel report to the SWFWMD Board of Directors.

Biological Sciences AND NUISANCE MANAGEMENT
Plankton and periphyton analysis for a wide variety of clients and projects worldwide: As an experienced algal and microfauna taxonomist and ecologist, Ken Wagner has analyzed the composition of samples collected from over 1000 lakes and streams, mostly in the northeastern United States but also from other US regions, South America, Africa and Europe.  He has developed system specific keys and pictorial guides, assisted laboratories in setting up microscopic analysis systems, and teaches an annual workshop in algal collection, identification and ecology.

Water supply protection in Sebago Lake for the Portland Water District:  In addition to on-call advisory services relating to lake and watershed management, Ken Wagner designed and participated in a study of periphyton growths in relation to shoreline usage and water depth.  Evaluation of nutrient enrichment effects from shoreline development and incoming tributaries was based on pigment, mass and composition of algae growing on artificial substrates left in place for a month.  Consistent indications of enrichment in developed shoreline areas were muted by distance from shore and dilution/mixing.  The gradient during a dry year (1995) was more pronounced than in a wet year (1996), but the value of nearshore monitoring to detect impacts prior to offshore decline has been demonstrated. The PWD now uses this technique as an advance warning system for problem shoreline areas in need of management.

Variable watermilfoil replacement in Lake Massasecum, Bradford, NH: Working with the NH DES in 2005-2006, Ken Wagner orchestrated the removal of milfoil from about two acres of infested area within a six acre cove of Lake Massasecum, through contracted suction harvesting, and replanted the area with a local native species mix, the dominant form being the regionally rare Sclerolepis uniflora. The efficacy of suction harvesting was evaluated and a new approach for replanting target areas was tested. Monitoring in 2006 to evaluate overall program effectiveness indicates about 80-90% control of milfoil, with follow-up suction harvesting and hand harvesting applied to further that control. Planted areas show variable growth, but additional coverage from seed beds by desirable native species is strong and area suitable for further milfoil colonization is limited. Further management needs are anticipated, but replacement efforts show promise as a mitigating approach to invasive infestation.
Experimental plant replacement programs in MA lakes: Under sponsorship by the MA DEM, areas of undesirable invasive nuisance plants were harvested aggressively and more desirable aquatic plants were planted and monitored in 2000.  In Island Creek Pond (Duxbury, MA), variable milfoil and fanwort were removed to the extent possible from an area that was then divided into plots by floating screen partitions.  Robbins pondweed was planted some plots, sediment with possible Robbins pondweed seeds was deposited in another, and other plots were either left as references or received a mixture of desirable and undesirable plants.  Robbins pondweed grew where planted, but did not expand its coverage rapidly even without significant growths of other plants present.  In Lake Buel (Monterey, MA), Eurasian watermilfoil was replaced with muskgrass (Chara) in unsequestered plots.  In one cove area, Chara expanded over one growing cycle to dominate the area.  In a smaller area surrounded by milfoil, Chara remained evident but the area was colonized by other plants as well, including milfoil.  In areas harvested only, milfoil grew as the dominant plant, and where Chara was harvested for use in other areas, Chara and Najas were co-dominant, with only a little milfoil present after 18 months.  More research is warranted, but the addition of desirable plants to an area after removal of unwanted plants has merit for prolonging benefits.

Plant monitoring for Lower Chandler Mill Pond, MA: Working for the Town of Duxbury, Ken Wagner conducted rooted plant mapping exercises before and after a treatment with fluridone in 1997 to eradicate fanwort and watershield.  The treatment was largely experimental, involving summer application to dense stands of plants as a consequence of hydrological limitations on spring application.  As of the end of the first treatment year, the watershield had been severely reduced in abundance, while the fanwort showed only minor signs of impact.  Further treatment and monitoring in 1998 and beyond brought the problem under control. 

Endangered species survey and construction impact monitoring for the MA Highways Department: In association with the construction of a new bridge over the Connecticut River between Holyoke and S. Hadley, MA, between 1993 and 1996, and demolition of the old bridge, Ken Wagner conducted a survey for endangered species of aquatic mussels and plants.  This survey was followed by development and implementation of a construction monitoring program intended to protect all aquatic resources.

Bacterial contamination investigation for Bigelow Nursery in Boylston, MA: Ken Wagner designed and supervised an investigation of 1995-1996 fecal bacterial contamination of a tributary to Wachusett Reservoir, a water supply for Boston, MA.  Agency supposition of improper waste disposal at the client’s facility was supplanted with an understanding of how animals were drawn to the nursery by nightly watering activity during a prolonged drought period, with subsequent discharge to the stream.  The largely non-human nature of inputs was demonstrated through advanced bacterial testing and methods for mitigating inputs were suggested.

Plant community assessment and management recommendations for the Goose Pond Maintenance District in Lee, MA: The plant community of Goose Pond was mapped and related lake features were assessed during 1995 by Ken Wagner and his aquatic assessment team.  Recommendations for control of invading non-native milfoil were provided, and follow-up pilot program activities demonstrated the effectiveness of benthic barriers with minimal impact to non-target organisms such as benthic invertebrates.

Aquatic plant mapping and ecological evaluation of the Charles River, MA for the MA Metropolitan District Commission: The 1995 plant community of the lakes district of the Charles River, in Newton and Waltham, MA, was mapped and investigated by Ken Wagner and colleagues. The expansion to dominance by water chestnut over the last decade was documented, and the establishment of a seed bed was demonstrated.  The impact on native flora and overall ecology and recreational utility of the lakes district was described to the MDC, which began an aggressive management program immediately. Harvesting prior to seed deposition over a three-year period greatly reduced water chestnut abundance.
Impact evaluation for chemical control of aquatic vegetation in Ware’s Cove, Newton, MA for the Ware’s Cove Association: Post-treatment evaluation of the impact of treatment with fluridone (Sonar) on targeted and non-targeted plant species, benthic invertebrates and water quality was conducted by Ken Wagner and colleagues in 1993-95.  The targeted fanwort population was substantially reduced for three years, while populations of water lilies recovered after one year.  Changes in benthic invertebrates were limited to effects of reduced plant cover, and no impact on water quality was detected.  Re-infestation from adjacent areas suggested the need for a more widespread control program.

Meiofaunal investigation for the Sciasconsett Association, Nantucket, MA: In response to agency concerns over possible impacts to beach biota from an innovative erosion control project (suction pumping of water out of the beach area), Ken Wagner designed and conducted a study of the small invertebrates living in the beach sand during 1994-95.  Taxonomic aid was provided by Northeastern University personnel.  Sampling at treatment and control sites, before and after treatment, a lack of impact to the meiofauna was documented.

Stream invertebrate monitoring for Burke Mountain Ski Area, E. Burke, VT: In conformance with the Indirect Discharge regulations for wastewater disposal in VT, Ken Wagner and colleagues conducted investigations of the benthic invertebrate community of the Passumpsic River upstream and downstream of the discharge area in 1992, 1993, and 1996.  Composition, abundance, and distributional attributes were assessed.  A lack of significant alteration of aquatic biota was documented.  A summary report was prepared in 1997 as part of the permit renewal process.

CONSTRUCTION MANAGEMENT
Restoration of Hills Pond for the Town of Arlington, MA:  After participating in the design of dredging and stormwater controls for this project, Ken Wagner provided on-call advisory, permitting and monitoring services during the dredging and landscaping process.  Substantial liaison work between contractors, the town and neighborhood groups was necessary to reach a successful conclusion to the project.  The pond was dredged to a clay bottom, a vortexing stormwater treatment device was installed, and a treatment wetland was established to purify runoff prior to entry to the pond.  Two field areas were graded and improved.  Resulting park improvements have been well received, and the project was awarded a Technical Merit Award by the North American Lake Management Society in 1995.

Environmental compliance monitoring for the Square One Mall, Saugus, MA:  As part of a team, Ken Wagner participated in the compliance monitoring and reporting required on this mall redevelopment site.  Ken acted as a field monitor, erosion control advisor, and liaison to the Conservation Commission.  Environmental constraints for this site were significant, but no down time was recorded for the construction crew as a consequence of proactive environmental management.

Environmental supervision of park improvements for the City of Springfield, MA: Working for the Parks Department and with a local contractor, Ken Wagner and colleagues provided on-call assistance for the implementation of erosion control and lake restoration measures in Forest Park during 1988-1992.  Stormwater management, erosion damage repair, stream stabilization, and dredging were involved.  Coordination among agencies and the contractor and environmental compliance monitoring were also conducted.  Resulting improvements to the park have been enthusiastically celebrated.

Compliance monitoring for two construction projects for the CT DOC: Twice weekly site inspections were conducted by Ken Wagner and colleagues in 1988-1991, involving two large prison construction jobs, with evaluation of erosion control, spill prevention practices, and general environmental site management.  Recommendations were made to contractors regarding actions necessary to meet compliance objectives within the constraints of schedules and manpower.  This project also involved acting as a mediator between agencies for environmental compliance matters.

Dredging supervision for six ponds for the Great Island Homeowners Association, Yarmouth, MA: After participation in design and permitting of a dredging program on an island off Cape Cod, Ken Wagner provided on-call consulting and supervisory services for the contractor performing the dredging program in 1988-1989.  Environmental compliance monitoring was also conducted.  Resulting improvements greatly increased property value and improved aquatic habitat.

Environmental Impact Assessment

Environmental assessment for water diversion for the Lake Waramaug Country Club, Washington, CT: An interbasin transfer EA was prepared by Ken Wagner in 1996 in association with a diversion permit for the golf course.  The diversion of water from Lake Waramaug allowed irrigation of the course with minimal impact to any interest of the law. 

Environmental assessment for a liquid natural gas facility in Trinidad for a gas supplier consortium: Estuarine and oceanographic data were used by Ken Wagner to evaluate potential impacts and the need for monitoring and mitigation contingencies.  As part of an assessment team, Ken participated in report development and acted as senior reviewer for the final product in 1994.

Environmental impact evaluation for the Safeharbor Project in Corpus Christi, TX: As part of an assessment team, Ken Wagner prepared aquatic impact portions of the EIS for this large scale harbor renovation project in 1994.

Environmental impact reporting for the proposed drawdown of Forge Pond, Westford, MA: Ken Wagner supervised and prepared key sections of the ENF and EIR for the drawdown project in 1992, emphasizing a detailed framework for assessing possible aquatic impacts and developing a monitoring program for detecting impacts.  The EIR received a commendation letter from the Secretary of Environmental Affairs for thoroughness and technical merit.

Expert Witness

Assessment of Pigeon River condition and related technical support to legal team in a class action lawsuit over alleged upstream pollution in NC/TN: Working with legal counsel for Blue Ridge Paper Products of NC since 2008, Ken Wagner has evaluated the improvement of the Pigeon River over more than a decade of enhanced facility operation and assessed current pollution problems relating to discharges and land use in TN. Testimony and litigation are pending in 2010.

Support of water supply in an instream flow case relating to the Apalachicola River, GA/FL: Working for lawyers representing the greater Atlanta region, Ken Wagner has supplied technical support in the defense of the current water withdrawal by Atlanta against claims of damage to protected species (sturgeon and mussel species) in the Apalachicola River. The approach has been to develop flow management options that meet habitat needs, especially at critical times in the life cycle of the protected species. It has been shown that while the demands of the plaintiff might yield short-term gains, the protected species are likely to be damaged over the longer term without a comprehensive management program.
Expert testimony relating to dairy operation impacts on Lake Waco, Waco, TX: Working for lawyers and the City of Waco in 2002-2006, Ken Wagner prepared written testimony on the impacts of dairy operations on water quality in the North Bosque River and Lake Waco. The effort led to a pre-trial settlement in which dairy farmers would have two years to show measurable improvement through implementation of nutrient management plans. A detailed monitoring protocol for assessing progress was developed and conducted. Dr. Wagner reviewed the results and provided documentation that targets had not been met; further management activities were then mandated. 

Expert testimony relating to poultry producer and processor impacts on Grand Lake, OK: Working for lawyers for poultry producers and processors in 2003, Ken Wagner evaluated merits of claims of damage to Grand Lake as a function of permitted discharges. Compliance with permit conditions, portion of the load of nutrients to the lake, and temporal and spatial variability in conditions were assessed. Groups concerned over the condition of this very large reservoir in NE OK have been unable to agree on causative agents or cooperate on management actions, resulting in legal action among parties.  Spatial variability in water quality indicates that while the expected upstream-downstream trend for linear reservoirs with large watersheds is evident, inputs to more isolated coves is a major factor in determining water quality.  Work included review of available data, design and conduct of in-lake studies, preparation of support documents and expert opinions, depositions and live testimony in a Class Action Certification Proceeding. The appeal of an initial decision to allow a class action lawsuit was successful, and the state is looking toward a more comprehensive management program.

Expert testimony relating to golf course and housing development construction impacts on downstream resources in NC:  Working with lawyers for aggrieved downstream parties, Dr. Wagner assessed the damage to a wetland, lake and stream complex from construction of a golf course and associated housing near Highlands, North Carolina in 2000-2003. Expert testimony was presented in court with regard to types and magnitude of impact and costs for remediation and prevention of future impacts, in both initial and appeal phases. 
Expert testimony relating to the Shepaug River, CT: Working with lawyers for the City of Waterbury in 1999 and 2000, Dr. Wagner assisted in the preparation of a case involving water quantity management in the Shepaug River basin.  Physical, chemical and biological impacts of various management scenarios were evaluated through field work and modeling, and testimony was rendered at trial with regard to findings. The Supreme Court of CT eventually found in favor of Waterbury, but more importantly, this case led to a much larger effort to develop scientifically supported and rationally applied flow management rules in CT, a process in its late stages in 2010.
Development impact testimony for the Cwirkas in Wallingford, CT:  In 1996-1997, Ken Wagner evaluated the documentation provided by project proponents of an auto auction facility in a former agricultural area with downstream wetlands, and provided advice and hearing testimony on potential and likely impacts.  While the property was developable, the proponents failed to adequately address the issues which were raised, and withdrew the project under pressure from the local Conservation Commission.

Agricultural pollution case support for James Pescarmona in Plymouth, CT: Ken Wagner provided technical assistance to the legal team prosecuting the horse farm believed to be responsible for damages to the pond on the Pescarmona property in 1993-1996.  Ken also developed the restoration program that became the basis for the settlement.

Water pollution case support for an oil terminal sued for allowing contaminated stormwater discharge: In 1995 Ken Wagner advised the legal team with regard to responsibilities relating to storm water management under the Clean Water Act and applicable storm water provisions.

Chicopee Industrial Park erosion case for Dielectrics Industries of Chicopee, MA: In 1993, Ken Wagner advised the legal team for Dielectrics on responsibilities relating to cooling water and storm water discharges through a shared system within the industrial park which had caused severe erosion downstream.  Ken participated in the development of a restoration program that became the basis of the settlement.

Concrete facility case in Plainville, CT: Ken Wagner worked with the legal team for a confidential client being sued for violations of the Clean Water Act relating to discharges from the site.  Ken participated in a 1991 field assessment with multiple firms, provided depositional testimony relating to the findings and participated in the development of settlement terms. 

Permitting 

Lake management permitting for Stockbridge Bowl, Stockbridge, MA: Over the period 1996 to present, Ken Wagner has provided permitting services for various lake management options at Stockbridge Bowl, a major amenity in the Berkshire region of MA and summer home of the Boston Pops Orchestra. Plant harvesting, hydroraking and drawdown have been facilitated in a lake with multiple endangered species and a long history of regulatory challenges. Substantial studies have been carried out to both justify and track the results of management activities.
Milfoil control for Lamoka and Waneta Lakes in Schuyler County, NY: In 2002-2003 Ken Wagner prepared the Supplemental Environmental Impact Statement for the use of fluridone to control Eurasian watermilfoil in two lakes of approximately 800 acres each in western NY.  Milfoil has reduced plant diversity and habitat value for most aquatic species in the lake, but the use of fluridone on a whole-lake basis could have negative impacts on other species, most notably the prized muskellunge fishery managed by the NYSDEC.  Working with the agencies, counties, lake district, and lake association, Dr. Wagner achieved consensus in favor of the treatment and all permits were granted.  He then prepared the specifications for treatment of Waneta Lake, including a monitoring program and performance standards.  He also developed a monitoring plan and collaborated with NYSDEC personnel on the development of criteria for determining treatment success. Monitoring of results of the 2003 treatment continue.
Drawdown permitting for Bare Hill Pond, Harvard, MA: Ken Wagner directed studies and permit application preparation to facilitate continued and potentially increased drawdown of Bare Hill Pond, a 300-acre public resource in northeastern MA, in 2001.  Multiple resource protection issues complicated desired control of invasive species that included long-term resident variable milfoil and recently introduced fanwort.  The drawdown was approved with a monitoring program to track results and guide future planning. 

Storm water compliance and permit support for UAL stations: Working as technical support for a team assigned to assist United Airlines with compliance issues on an ongoing basis since 1997, Dr. Wagner reviews storm water data, permits, management plans, and related situations as needed for UAL facilities across the USA. Projects have ranged from routine SWPPP preparation to assessment of risk from spills to compliance advice to minimize future liability.  A database for UAL stations that includes extensive information useful in assessing storm water issues and compliance needs has been developed as a result of programmatic needs.

Storm and waste water discharge compliance for MacDermid Company: As part of a court-ordered compliance program in 2001, Ken Wagner developed programs for achieving compliance with storm and waste water discharge requirements after various violations of CT State statutes resulted in enforcement actions against the chemical manufacturer. Consent decree deadlines were met and compliance was achieved, working cooperatively with new EHS staff at the company and through investigative studies and cost-effective management adjustments.

Storm water permit support for the Anchorage Airport, AK: Working with the airport authority in 1999, Ken Wagner assisted in the development of a generic storm water pollution prevention plan for use by airport tenants.  The intent was to provide a step by step guide to the preparation of an airport-specific plan which would meet overall airport environmental management goals.  The plan was designed to allow tenant representatives to fill out forms and edit existing information to the greatest degree possible, producing a valid plan as a result.

Full service water-related permitting for Federal Express Corporation, over 300 sites in the USA: Ken Wagner has been involved in all aspects of water permitting for multiple FedEx facilities since 1994, as an account manager, project manager, report reviewer, team trainer, and field inspector.  NPDES general permits have been acquired for nearly 300 package transport and vehicle maintenance facilities in 37 states, with preparation of accompanying Storm Water Pollution Prevention Plans.  Related site inspections have been conducted, and he has helped develop a program to meet FedEx compliance needs over the widest geographical range with the least possible administrative variability and complication.  Additionally, over 20 Underground Injection Control investigations have been performed, with compliance closures conducted at 4 sites.  Sewer connection permits have been obtained for about a dozen sites, and SARA Title III reporting has been conducted for 6 airport facilities.  Complete water-related permitting has been completed for a new airport facility in TX, including storm water, sewer, and emergency response planning elements, and SWPPP’s have been developed for three additional large airport facilities.

M-I Drilling Fluids, 60 USA facilities: In 1999 Ken Wagner developed the storm water pollution prevention plan template and trained a team of inspectors to handle storm water issues for multiple M-I facilities involved in drilling materials production and equipment maintenance.  This project determined overall environmental compliance, and prepared stormwater permit applications and pollution prevention plans where appropriate.  Facilities have ranged from small storage depots to major producers of drilling muds and brines used in oil and gas exploration.  Best management practices to minimize contamination of runoff have been recommended on a site-specific basis, minimizing costs to achieve environmental compliance and reducing liability under other regulatory programs.  Additional compliance needs were assessed during the site inspections, achieving multiple compliance objectives within a single assessment program.

Lippert Components, 15 USA facilities: In 1999 Ken Wagner trained and supervised the team that prepared permit applications and storm water pollution prevention plans for 15 facilities of the Lippert Company, located in 12 states.  These facilities manufacture trailers, manufactured housing, and related mobile structures. Best management practices to minimize contamination of runoff have been recommended on a site-specific basis, emphasizing reduced exposure of wastes, thereby minimizing costs to achieve environmental compliance and reducing liability under other regulatory programs.

Tewksbury Industries, Tewksbury, Massachusetts: Ken Wagner has provided permitting and compliance services relating to all aspects of this metal recycling facility, which had been under compliance orders for past violations under federal and state regulations in 1998-1999.  Included have been storm water monitoring, contamination source assessment, landfill evaluation, and storm water permitting under several sectors of the multi-sector NPDES storm water program.  Assistance has also been rendered to a sister facility in New Hampshire for permit needs determination.

Drawdown planning, permitting and monitoring for Indian Lake, MA: Working for the homeowners association, drawdown feasibility was evaluated and all necessary permits were filed with the Town of Becket, MA.  Pre-drawdown monitoring of plant communities in the lake and contiguous wetlands during 1997-1999 facilitated comparison with post-drawdown conditions in 2000-2002.  Mild winter conditions in 2000 yielded an increase in plant richness and abundance, as seed producers were stimulated by drawdown but vegetative propagators were not substantially harmed.  The more severe winter of 2001 resulted in the desired reduction in biomass without a loss of species or cover in summer of 2001. Another drawdown in 2001-2002 maintained the desired conditions, after which drawdown was not conducted for two years. Follow-up monitoring in 2004 indicated a return to conditions similar to those before any drawdown was conducted, and drawdown is again planned for 2004-2005.
Outlet reconstruction and drawdown of Cushman Pond, Hubbardston, MA:  As project manager, Ken Wagner was responsible for the feasibility assessment, design and permitting of a drawdown structure in a lake within the protected zone of the Quabbin Reservoir watershed.  Permitting under the Wetlands Protection Act, Sections 404 and 401 of the Clean Water Act, and the Water Management Act was successfully completed in 1996.

Storm water permitting under NPDES for St. Gobain/Norton Industries, Northborough and Worcester, MA: Ken Wagner prepared the NPDES permit for the discharge of storm water from the St. Gobain/Norton research facility in Northborough in 1993. He then assisted the environmental staff of the Norton Company’s large Worcester, MA facility in preparing for comprehensive water-related permitting, including site inspection and permit needs evaluation.  A complete Storm Water Pollution Prevention Plan is to be prepared in response to permit conditions to be issued by the USEPA, as in Massachusetts the NPDES program is administered by the federal government. 

Discharge permitting for Himont Industries of South Brunswick, NJ: Ken Wagner assisted in the preparation of a NPDES permit for multiple discharges from a plastics coloring facility in 1995.
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