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Introduction

Due to large floods in the 1920’s and 1930’s, the Army Corps of Engineers (ACOE) designed and constructed 1.2 miles of concrete channel and another mile of earthen levees to carry the Hoosic River through downtown Adams. The project begins upstream of the Commercial St. bridge, and continues downstream to the Lime St. bridge (see Appendix A). Upstream of the Commercial St. bridge, the channel has concrete walls and a gravel bottom. Between Commercial St. and the mouth of the Tophet Brook, the channel has concrete sides and a concrete bottom. From the mouth of the Tophet Brook to the Cook St. bridge, the channel is again constructed with concrete walls and a gravel bottom. From Cook St. to Lime St. the river is flanked by rip-rapped earthen levees. The total watershed area draining into the South Branch of the Hoosic River above the downstream end of the Adams flood control project is approximately 59 sq. mi.

This project was authorized on August 18, 1941 and finished in September, 1958. It was designed to carry 150% of the maximum recorded discharge, 5,500 cfs, which occurred in September, 1938. In the upper section, the channel has a capacity of 7,450 cfs, while the downstream section of the channel has a capacity of 9,200 cfs. In 1931, the USGS installed a gaging station below Plunkett Dam. Since 1948, the highest peak flow has been 2,720.While this project has successfully protected the town from flooding, it has done so at great ecological and community expense; this section of the Hoosic River has been made inhospitable to aquatic life due to increased temperature and decreased water depth. Public access and enjoyment of the river has been severely impacted by this channelization.

Planning for ecological improvements to the flood control structures began after Specialty Minerals, Inc. (SMI) requested permission to discharge its cooling water into the South Branch of the Hoosic River at a higher temperature in 1998. Temperature studies carried out by the Hoosic River Watershed Association (HooRWA) in 1999 determined that “the heated discharges from SMI raise both the average and maximum temperatures, but appear to have less impact than the flood control structures.” HooRWA found that the combined effects of heating from the flood control structures and the SMI discharge resulted in 370 hours (between May 10, 1999 and September 28, 1999) when the water temperature exceeded 75 degrees (the temperature considered to be lethal to trout). Had the maximum temperature not increased 5.2 degrees F within the flood control structures, the number of hours that the water temperature exceeded 75 degrees below SMI’s discharge point would have been reduced by 82% to 66 hours (Schlesinger and LeClaire, 1999). 

Approximately five years ago, federal funding from the ACOE was approved under their Program for Habitat Restoration for Fish and Wildlife Resources. This program was authorized by Section 1135 of the Water Resources Development Act of 1986 and funds modifications of ACOE projects for the improvement of the environment. Modification plans must be consistent with the authorized purpose of the original water resource project. The annual appropriation limit to this program is $25- million, and each project can receive a maximum of five million federal dollars. The Town of Adams has agreed to serve as the non-Federal cost sharing partner for this program, which requires costs be shared at the rate of 75% Federal and 25% non-Federal. SMI has indicated its intention to support the town’s efforts as well. Over these past five years, a Preliminary Restoration Plan and a Project Management Plan was produced by the ACOE, and preliminary hydrologic and hydraulic analyses were carried out to examine proposed habitat improvement strategies. Eleven local, state, and federal partners have come together to form the Hoosic River Ecosystem Partnership Project, which is committed to reclaiming this valuable natural resource.

The stated goals of this restoration project are twofold: to improve aquatic habitat and to improve public access and enjoyment of the river. Self-reproducing populations of brown trout and some native brook trout have been found in the South Branch of the Hoosic River, but their movement and spawning is hindered by the reduced water depth, increased temperature, and lack of natural gravel substrate and refugia (for spawning and rearing) in the flood control chutes. The overall effect of the flood control structures is to weaken the trout population and reduce the number of “trophy” size fish found in the river. The implications of this weakened trout population in the Hoosic River are not only ecological, but also economic; according to the Downtown Development Plan prepared for the Town of Adams, “Half of all Massachusetts anglers fish for trout, generating some 2.5 million fishing trips per year that brings substantial added benefits to local economies (Krieger, 2003).” The Army Corps of Engineers Preliminary Restoration Plan includes two objectives for improving aquatic habitat: to reduce temperatures throughout the flood control project (thereby allowing trout to pass through the project unhindered), and “to restore natural stream conditions along the channel bottom and sides, improving habitat for food organisms (insect larvae and benthics) and creating areas of refuge where fish could escape the heat and seek food and shelter in a more natural setting (ACOE, 1999).”

The Downtown Development Plan for the Town of Adams also identifies a third goal for this restoration of the Hoosic River: “to provide additional scenic and recreational amenities for the downtown.” The plans suggests that:

Residents and visitors would benefit from modifications to the flood chutes with increased views of the river, ability to interact with the river, and increased trees and vegetative cover. Swimming, boating or fishing opportunities would improve the tourist impression of Adams and the region (Krieger, 2003).

This Downtown Development Plan further suggests integrating its “open space strategy” with enhancements to the Hoosic River by creating overlooks, crossings, and riverside parks to better reconnect the town with the river. Town residents were involved in a brainstorming “charette” to discuss and draw ideas for improvements to the flood control chutes and public access to the river. Project presentations and progress have been covered in the local press (see Appendices B-C).

The Bioengineering Group was contracted by the ACOE to develop design options and to carry out hydraulic analyses to examine the feasibility of the chosen design. The proposed design used bioengineering techniques to construct a “natural” channel within the concrete chutes. Plant materials and properly sized sediments would be held in place by geosythnetic materials. This new channel, constructed entirely within the concrete chute, would be narrower and deeper than the current channel and would be more shaded. Both of these improvements would lead to a reduction in average temperature, as well as a reduction in the daily temperature fluctuation. The natural bottom sediment would provide habitat for food organisms and cooler “refugia” for fish to rest when the river heats up during the day. This proposed channel would have a flood conveyance capacity equal to the 100-year-flood. This design was scrapped by the ACOE primarily due to concerns regarding the stability of material placed within the concrete structures, as well as the existence of “supercritical flow”.


 Mathematically, supercritical flow is defined as flow where the ratio: V/√(gD) is greater than one. In this formula, “V” represents flow velocity, “g” represents the acceleration due to gravity, and “D” represents the depth of water. Supercritical flow can therefore be found where shallow water is moving quickly. Deeper, slower flowing water where the above ratio is less than one is defined as “subcritical”, and flow where this ratio is close to one is defined as “critical.” Long reaches of supercritical flow are uncommon in nature, but common in smooth flood control chutes that aim to convey flood waves as quickly as possible by increasing slope and decreasing frictional resistance. The flood control structures in Adams most likely created long stretches of supercritical flow where flow had previously been subcritical. By throwing a small object (such as a pebble) into a stream and observing the ripples, it is possible to estimate if stream flow in that area is supercritical. If all of the ripples produced by the object hitting the water are carried downstream ahead of the object, the flow is supercritical. If any of the ripples can spread out upstream, the flow is subcritical.

In nature, supercritical flow exists at the tops of standing waves. The deeper, slower downstream side of such a wave exhibits subcritical flow. A defining characteristic of a standing wave is a sharp jump in water depth between the shallow fast moving water, and the slower, deeper, downstream water. The sharp jump from shallow to deep water at the transition from supercritical to subcritical flow is exactly what engineers worry about in restoring natural river channels; if supercritical/subcritical flow transitions are not well predicted and designed, a rapid increase in water depth could easily lead to flooding. Computer models used to predict the hydraulics of modified stream channels are still imperfect predictors of supercritical flow conditions, making supercritical flow an even more complex issue. 

The ACOE zero-funded this restoration project for at least the rest of the federal fiscal year (through September 30, 2004). One of the ACOE’s stated reasons is over-demand for the 1135 program and a programmatic desire to concentrate on projects closer to implementation. However, representatives from the Town of Adams, the Berkshire Regional Planning Commission, Massachusetts Fish and Game, Mass Riverways, and the Hoosic River Watershed Association are working to restore funding and further the progress of this project (see Appendix D for an educational outreach presentation about the restoration developed by HooRWA).

Operations and Maintenance of the Flood Control Chute

Background


The Flood Control Act of 1936 (Public Law No. 738, 74th Congress) requires that all federal flood control projects be maintained and operated by local interests in accordance with federal regulations contained in CFR Title 33, Chapter II, Part 208, Section 208.10. These federal regulations require that local interests also be supplied with an Operations and Maintenance Manual. This Manual clarifies the specific obligations of the local interest in maintaining a flood control project, as well as summarizing the authorization, location, description, conveyance capacity, and construction history of the project.


The 1936 Flood Control Act states that federal money will not be spent on an authorized project until three conditions are met: 1) “all lands, easements, and rights-of-way necessary for the construction of the project” are provided without cost to the federal government; 2) the United States is assured to be free from damages due to the project; 3) local interests agree to maintain and operate the project. The Commonwealth of Massachusetts passed an Act on July 20, 1950 (Chapter 649) authorizing state participation in the federal flood protection program. By the authority of this Act, the Commonwealth acquired necessary real estate interests for the construction of the project. On November 21, 1950, the Commissioner of Public Works confirmed the cooperation of the Commonwealth of Massachusetts regarding construction of the project and, on November 22, 1950, the Board of Selectmen of the Town of Adams confirmed the cooperation of the Town of Adams to operate and maintain the project. 

Personnel and general inspection requirements

The O&M Manual (ACOE, 1959) details a host of general and physical responsibilities that the Town of Adams must comply with in maintaining the flood control structures. A Superintendent (designated in the Manual as Town Counsel, with the Superintendent of Streets designated an alternate) is responsible for leading an organization responsible for maintenance of the flood control structures during both high and low flow. The Superintendent and this group are responsible for maintaining personnel and supplies (including sandbags) available for emergency repairs of the structures during a flood. An assistant should be available in case of the Superintendent’s absence. These personnel should be trained by periodic drills to operate the structures during high water. Any improvements to the structures should not be carried out until plans have been reviewed by the Albany Suboffice of the U.S. Army Engineer District. The Superintendent is responsible for watching forecasts of stream-flow and weather conditions in the entire watershed drained by the flood control structures, and for ensuring that staff gages are read during a flood.


Regulations require that the flood control structures be inspected: 1) just before the start of flood season; 2) immediately after each high water period; 3) at least every 90 days and at any other time when it becomes necessary. Regulations also suggest the use of check sheets during inspections to make sure that such inspections are thorough. Semiannual reports covering inspections, maintenance, and operation of the project (including check sheets used in inspections as well as records of any repairs) should be submitted at the end of December and June to the Engineer in Charge at the Albany Suboffice of the U.S. Army Engineer District.

A closure structure is located at the end of an access road off of Dean St. A 12-ft. opening in the flood wall at this point is closed by aluminum stop-logs. This opening allows for access of vehicles to enter the flood chute in order to remove debris. Stop logs should be left in place during the year (bolted on each end with the stop-log clamps provided), and should be inspected for leakage during flood periods.


A supplemental section of the manual documents suggestions and standard practices that have been developed to deal with problems that arise during floods. This section focuses primarily on patrol and maintenance of levees during high water. Several maps showing areas of permanent and temporary easements are also included in the O&M Manual.

Physical maintenance requirements


With respect to maintaining the levees, both excavation (especially along the toe of the levee) and the accumulation of trash interfere with the function of the structures and should be prohibited. Particular attention is to be paid to maintaining sod on the levees by discouraging grazing, burning of brush, burrowing or digging of any sort, and unauthorized traffic. Barren spots should be reseeded or resodded. Weeds should be cut and grass mowed to a height of 4 inches. Burrowing rodent colonies should be exterminated and any holes refilled. Any riprap in bad repair or having been removed should be repaired or replaced. The levels of the levees should be checked on occasion, and levees should be built back up to their proper height if any sinkage has occurred. Levees should be patrolled continuously during high water.


Regarding floodwalls, periodic inspections should focus on determining if any cracks indicate possible settlement and to assure that leakage does not occur between levees and walls. Encroachments should be reported to the District Engineer and eliminated. Accumulation of trash, debris, and trees or other “vegetation whose root growth that could endanger the walls” should be periodically removed. Brush fires built against the walls should be prohibited. The walls should be patrolled continuously during a flood for any leakage. Regulations in the New York District Flood Emergency Manual cover the actions that should be taken during a flood.


Regarding drainage structures, inspections should, “insure that inlet and outlet channels and pipes or culverts are free of trash and debris; that drainage gates are unobstructed, in proper alignment, and operating freely; that pipes, riprap, and head walls are in good condition; that no erosion which will endanger the structure is occurring, and that no fires are being built in pipes and structures... The Regulations require that drainage gates and valves on drainage structures shall be examined, oiled, and trial-operated at least once every 90 days.” Before periods of high water, all gates should be inspected “before water reaches the invert of the pipe and any object which might prevent closure of the gates shall be closely observed until it has been ascertained that they are securely closed.” Any sewer maintenance (carried out by the Town) affecting function of the flood control project requires prior approval of the District Engineer. The Town of Adams is also responsible for the operation and maintenance of the Renfrew Pumping Station. A list of drainage structures and their location is included in the manual


Regarding maintaining flow throughout the channelized project area, regulations require that the chutes be “clear of debris, wild growth, shoals or encroachments.” Patrol of the channel during flood periods should focus on the accumulation of debris along banks, at bridges, and at outlet structures.

Maintenance carried out by the Town of Adams

 
A discussion with Tom Satko, Director of the Department of Public Works has clarified the operations and maintenance activities carried out by the Town of Adams. Flood watches are noted and gages are sometimes read during high water (but water level is not recorded). Fences along the flood control structures are repaired frequently and the levees are mowed once per week. Vegetation growing in the rip rap and along the floodwalls is removed once or twice per year. The entire project (including the drainage structures) is inspected (and the appropriate parts are oiled) once per year. Sandbags and aluminum cut-offs are available in case of flooding. Removing the shoals has become a major problem that the town cannot afford at this point. Vegetation growing on the shoals has been removed once. Semiannual reports are not prepared; Tom Satko seemed unaware of this requirement, and failure to provide these reports has not been noted in letters received by the Town following inspections. As of June, 2004, the Town was still waiting to receive a letter from the Corps documenting their inspection in October, 2003.

Ecological implications of the Operations and Maintenance procedures

Three of the above-mentioned practices adversely affect the aquatic and riparian environment in and along the Hoosic River (and Tophet Brook). First, the requirement to remove vegetation with root growth endangering the flood walls exposes the channel to increased sun exposure, resulting in higher stream temperatures and greater temperature variation throughout the day. Second, removing vegetation growing on the earthen levees leads to additional heating in this downstream section of the flood control project. Third, removing sediment and vegetation that builds up in the Hoosic River (especially in the Tophet and downstream of the confluence with the Tophet) results in a loss of habitat for benthic macroinvertebrates, which trout and other fish depend on for food. The removal of these shoals also destroys trout spawning habitat. These practices will be considered in turn.

Removal of vegetation along flood walls

While floodwalls should clearly be protected from cracking and seepage due to strong tree roots, there are ways that certain types of tree growth could be allowed and even encouraged adjacent to the flood walls. Upon inspecting the entire length of the concrete channel, on June 3, 2004, many trees were noted to be growing adjacent to the flood walls, providing considerable shade for the river (Appendix E shows several of these areas). The 2001 letter from the ACOE following their annual inspections did not mention removal of these trees, and the roots of these trees do not appear to have compromised the integrity of the concrete. According to the Manual, “Accumulations of trash and debris, trees, or other vegetation whose root growth would endanger the wall are to be removed as a matter of routine.” According to CFR Title 33, Chapter II, Part 208, Section 208.10 (the regulations that are elaborated upon in the Operations and Maintenance Manual and that exists in the Manual as Exhibit A), “Periodic inspections shall be made by the Superintendent to be certain that: ... iii) No trees exist, the roots of which might extend under the wall and offer accelerated seepage paths;” As it appears that this vegetation does not have root growth that would endanger the walls or lead to increased seepage, the Town of Adams would probably not be incompliant with the regulations outlined in the Operations and Maintenance Manual if they were to encourage this and other vegetation (whose root growth would also not endanger the walls or lead to any seepage) to grow along the flood walls with the purpose of shading the channel. 

In considering trees for planting along the flood walls, species without large surface roots should be selected. The Virginia Cooperative Extension has developed a list of tree species suggested for planting in parking lots and paved areas (Appleton et al., 2002). This is included as Appendix F. Further consideration should ensure that several different types of trees are selected to create a more naturally diverse riparian corridor. Any trees selected for this purpose would ideally be native to this region.

In addition to selecting the appropriate types of trees to plant along the flood walls based on the above considerations, there are ways to mechanically restrict the growth of surface roots. “Root barriers” are physical barriers that restrict root growth in a particular direction or area and cause the roots to grow deeper. This protects surrounding structures from root-inflicted damage and could be used to ensure the continued integrity of the cement flood walls.

Removing vegetation from the rip rap


The Town of Adams does physically remove vegetation from the rip rap portion of the earthen levees approximately once or twice per year. The continuation of this maintenance was encouraged in a letter from the ACOE dated October 29, 2001 after inspection of the flood control structures. 

The removal of this vegetation has significant ecological consequences. Exposing the river to full sunlight with essentially no shade results in significant warming of the water as it passes through the earthen levees. The temperature monitoring carried out by HooRWA in 1999 found that between May 10 and September 28 of 1999, the “threshold temperature of 75 degrees (given in the literature as lethal for trout) was exceeded for a total of 15 hours ‘Above chutes’ ... ‘Below chutes’ that threshold was exceeded for 97 hours and ‘Below riprap’ the threshold was exceeded for 198 hours.” The warming that occurs along the levees is therefore quite dramatic. Furthermore, removal of this vegetation destroys riparian habitat, which is an important haven and corridor for birds and amphibians, as well as mammals, reptiles, and insects.

While a 2001 letter from the ACOE encourages the Town to continue to remove vegetation from the rip rap, the Operations and Maintenance Manual is not so clear on this point. In fact, there is some suggestion to the contrary. With regard to vegetation growing on the levees, the Operations and Maintenance regulations focus on managing vegetation to best maintain sod. “Routine mowing of grass to a minimum height of four inches and cutting of weeds before they go to seed are beneficial to sod growth and will prevent development of serious infestations that can be corrected only by extensive renovation and reseeding.” This maintenance does not appear to apply to the rip rap, where there is no sod to manage. The only direct reference to maintaining the rip rap states that, “Any indications of riprap in bad repair or rip rap removal should be noted and the defective areas promptly repaired or replaced.” And, in fact, paragraph b(1) of CFR Title 33, Chapter II, Part 208, Section 208.10 states that, “Where practicable, measures shall be taken to retard bank erosion by planting of willows or other suitable growth on areas riverward of the levees.” By following these regulations and planting willows or “other suitable growth on areas riverward of the levees,” the Town of Adams could dramatically reduce instream temperatures, and a healthier riparian habitat could be encouraged. 

Clearing the channel of debris, wild growth, and shoals


The Operations and Maintenance regulations provide “for periodic inspections of improved channels to assure that the channels are clear of debris, wild growth, shoals or encroachments.” The Town of Adams, by failing to periodically remove sediment and debris in the channel, has allowed large shoals to form at the upstream end of the channel, in the Tophet channel, and in the main channel downstream of the confluence with the Tophet. Tom Satko estimates that these shoals consist of approximately 5,000 cubic yards of sediment. Vegetation has taken root in these shoals, and this vegetation was removed once by the Town. 

While these shoals do provide the proper substrate for the growth of benthic macroinvertebrates that fish feed upon, as well as trout spawning areas and bird habitat, they could seriously interfere with proper functioning of the flood control structures. These shoals do reduce the flood conveyance capacity of the flood control project by taking up space in the channel and by increasing friction, thereby reducing the velocity of the water as it passes through the chutes. Furthermore, because the shoals would probably not be stable during a flood flow, this 5,000 cubic yards of material would likely be picked up and deposited downstream in unpredictable ways.

In order to consider the option of allowing the shoals to remain as an ecological improvement to the channel, complex hydraulic and sediment computer modeling would be necessary to predict how this modification of the channel would affect the function of the flood control structures during high water. Even if the computer models were to suggest that the flood control structures could still function effectively with the presence of these shoals in the chutes, a congressional reauthorization of the flood control project would probably be legally required, as these shoals (simply by taking up space in the channel and slowing down the flow of water with their increased roughness) do result in a reduced flood conveyance capacity. 

Permits required to remove shoals


Discussions with Paul Sneeringer in the Regulatory Division of the New England District, ACOE, and with Lealdon Langley, Director of Watershed Permitting at the Massachusetts Department of Environmental Protection (DEP), have clarified which permits the Town of Adams would be required to obtain before proceeding with the removal of the shoals. Lealdon Langley strongly suggested that the Town of Adams be advised by professional wetlands consultants such as New England Environmental or BSC (Boston Survey Consultants). At Mass DEP, Yvonne Unger (617-292-5893) is in charge of the permit review process. While Yvonne is out on leave (until September, 2004), Jere (Jeremiah) Mew has assumed those responsibilities.


Section 401 Water Quality Certification

The Army Corps of Engineers is authorized by federal law to administer section 404 of the Federal Water Pollution Act (33 U.S.C. 1251 et seq.) as amended in 1972, which is commonly known as the Clean Water Act. This act establishes standards for maintaining and restoring the nation’s surface waters. Section 404 is the main regulatory mechanism for water protection; dredging and filling are regulated under this section. In order for the ACOE to grant a section 404 permit, they require state certification that the activity in question qualifies. Section 401 of the Clean Water Act requires state certification for any activity requiring a Federal permit and may result in a discharge to state waters. This certification must state that water quality standards will not be violated. Each permitted project is thereby reviewed by the state DEP, ACOE, EPA, and other resource agencies (e.g. the Dept. of Fish and Game). 

The Town of Adams is therefore required to obtain a Section 401 Water Quality Certification. The necessary forms and instructions (titled, “BRP WW 07, 08, 09 - Water Quality Certifications, Dredging Projects”) can be downloaded from http://www.mass.gov/dep/brp/ww/wwforms.htm. “Major” and “minor” projects are defined as dredging more and less than 5,000 c.y., respectively. Tom Satko, having estimated the shoals to contain approximately 5,000 c.y. of sediment, will have to make a more precise estimate of the amount of sediment present in the flood chutes in order to decide which category this work falls under. An application for this permit requires a sediment characterization, as well as access and disposal plans. Mike Girvan in the Waterways Program of Mass DEP was unable to locate any previous sediment characterizations for work carried out within the Hoosic River. Therefore, a new sediment characterization, involving significant sediment analysis will be required. According to Paul Sneeringer (ACOE), work involving maintenance with no change in use, and which does not extend beyond the chute is considered a non-reporting process and requires no additional ACOE permits.

Wetlands Permit

The Wetlands Protection Act (M.G.L. Chapter 131, 40) is administered by local conservation commissions and all appeals are handled by Mass DEP. Accompanying regulations can be found in 310 CMR 10. All projects in wetlands or within a 100-ft buffer zone of any wetland must apply for an Order of Conditions from the municipal conservation commission. The application form for this Order of Conditions is called a “Notice of Intent” (NOI), which defines the type and the boundaries of any affected wetlands and describes the work to be done. Form WPA 3—Notice of Intent (also downloadable from http://www.mass.gov/dep/brp/ww/wwforms.htm) should be used. Copies should be filed with the municipal Conservation Commission and with Mass DEP. A legal notice is published in a local newspaper. After holding a public hearing, the Conservation Commission either approves or denies the project and must then issue an Order of Conditions within 21 days. There is a 10-day period for abuttors, a group of 10 citizens, or the applicant to appeal this decision to the DEP. If the Conservation Commission denies the proposal, the applicant can appeal the decision to the DEP, which will then either approve or deny the application by issuing a Superceding Order of Conditions.

Chapter 91 Permit


The MGL c. 91 Public Waterfront Act and accompanying regulations in 310 CMR 9.00 provide for management and protection of Massachusetts inland waters, tidelands, and certain navigable rivers, streams, and waterways. Several different Chapter 91 licenses and permits exist. According to Lealdon Langely (DEP), the Town of Adams would be required to obtain a “Chapter 91 dredging permit” before removing the shoals from the Hoosic River, and this permit primarily relies on the information provided in the 401 Water Quality Certification application. The application for the Chapter 91 is titled, “CH91 Waterways License, Simplified License, Permits, Amendments “ and can be obtained from the same website: http://www.mass.gov/dep/brp/ww/wwforms.htm.

Ownership of land acquired for construction of the Federal Flood Control Project


Preliminary research at the Northern Berkshire County Registry of Deeds in Adams, MA has confirmed that land acquired to construct the Federal Flood Control Project on the Hoosic River and Tophet Brook in the Town of Adams was primarily taken by the Commonwealth of Massachusetts (Department of Public Works). The first parcel of land for this project (located along the Tophet Brook), recorded in the Registry on June 5, 1950, was taken by the Town of Adams. All subsequent parcels taken through March 25, 1959, were acquired by the Commonwealth of Massachusetts. These acquisitions included the taking of lands as well as the taking of easements. All affected property owners received $1.00 in compensation. As of 1985, a quick search of records suggests that this land has not subsequently been transferred. Jose Simon, System Analyst in the Layout department of Mass Highway has confirmed that Mass Highway still maintains ownership of this land. The original plans have been scanned and can be accessed online at: http://www.state.ma.us./mhd/survey/ctrlpts.htm. These appear to be the same plans that are on file at the Northern Berkshire Registry of Deeds. Directions for accessing the pertinent plans through this website are included as Appendix G. A list of the location of relevant deeds and plans in the Northern Berkshire County Registry of Deeds is included as Appendix H. 

Reclassification of the Hoosic Between the Adams STP and the Confluence with the North Branch as a “Cold Water Fishery”
Classification of the Hoosic River at SMI’s Discharge Point

The Massachusetts Water Quality Standards can be found in the Code of Massachusetts Regulations: 314 C.M.R. 4.00. The current version of the standards was last corrected on 5/12/00. These standards classify the Hoosic River between the Adams Sewage Treatment Plant (STP) and the river’s confluence with the North Branch in North Adams as “Class B—warm water (314 C.M.R. 4.06).” Class B waters are designated as “a habitat for fish, other aquatic life, and wildlife, and for primary and secondary contact recreation (314 C.M.R. 4.05).” Areas designated as “warm water” are waters where “dissolved oxygen and temperature criteria for warm water fisheries apply (314 C.M.R. 4.05).” See Appendix I for current stream classifications in the Hoosic River Watershed under the current version of the Water Quality Standards.

Specialty Minerals Inc.


Specialty Minerals Inc. (SMI) in Adams is a large mining and manufacturing plant and an important local employer. SMI discharges non-contact cooling water, quarry water, stormwater run-off, and process water (from limestone processing, lime production, and precipitated calcium carbonate production) downstream of the Adams STP (NPDES Permit MA0005991). The current NPDES permit was authorized in 2003 after receiving a significant amount of public comment, much of which was focused on ensuring SMI’s participation in the Hoosic River Ecosystem Restoration Project through a proposed Watershed-Based “Pollutant Trading” Initiative. This initiative would provide an incentive to SMI to contribute resources to the habitat restoration project in exchange for a slightly higher permitted discharge temperature. Currently, SMI is allowed to discharge up to 5 million gallons daily (mgd) at or below 84.6 degrees Fahrenheit. Upon completion of the restoration project, SMI would be able to discharge up to 6 mgd at or below 81.5 degrees Fahrenheit. Furthermore, if the restoration project is infeasible or if the classification of the receiving water is changed to a cold-water fishery, the permit may be modified.

The status of SMI’s willingness to support this project has been put into question due to a possible reclassification of the section of river where SMI discharges its cooling water. Were this portion of the South Branch of the Hoosic River to be reclassified as “Class B- cold water”, SMI might be required to discharge its cooling water at a lower temperature, due to the 68 degrees F maximum temperature established for Class B coldwater streams (314 C.M.R. 4.02) and to the antidegradation clause of the water quality standards. The anti-degradation provision of the Massachusetts Water Quality Standards states, “In all cases, existing uses and the level of water quality necessary to protect the existing uses shall be maintained and protected (314 C.M.R. 4.04).” SMI maintains that additional cooling of this discharge would require them to build costly cooling towers. In this scenario, they would have little incentive to support the restoration.

Background on the Massachusetts Water Quality Standards


The Clean Water Act requires each state to review, establish, and revise water quality standards. Water quality standards must designate a use for a given body of water, as well as appropriate criteria for those uses. Criteria include such parameters as dissolved oxygen, temperature, pH, bacteria, color and turbidity, oil and grease, and taste and color. In Massachusetts, inland waters are designated as belonging to Class A (public water supply), Class B (habitat for aquatic life and suitable for primary contact recreation), or Class C (habitat for aquatic life and suitable for secondary contact recreation). Additionally, states may designate sub-categories of a use with appropriate criteria. In Massachusetts, the subcategory “cold-water” is used to define, waters where “dissolved oxygen and temperature criteria for cold water fisheries apply (314 C.M.R. 4.05).” Cold-water fisheries in Massachusetts are defined as, “waters in which the maximum mean monthly temperature generally does not exceed 68 degrees F (20 degrees C) and, when other ecological factors are favorable (such as habitat), are capable of sustaining a year-round population of cold water stenothermal aquatic life such as trout (314 C.M.R. 4.02).” The state is also required to develop and adopt an antidegradation policy to ensure that existing levels of water quality and use are maintained. 

Status of Revisions to the 2000 Version of the Massachusetts Water Quality Standards (314 C.M.R. 4.00)


Discussions with Paul Hogan and Russ Isaac, Environmental Engineers at the Massachusetts Department of Environmental Protection (MA DEP), have clarified the process and status of revisions to the Massachusetts Water Quality Standards. MA DEP is required by section 303 of the Clean Water Act to review water quality standards at least once every three years. The 2000 version of the water quality standards has been under review for the last two years. There is no official policy outlining this reissuance process outside of the required course of public noticing and public hearing(s) associated with the reissuance of the standards as mandated by the state (M.G.L. c. 30A). MA DEP staff with scientific expertise and familiar with the administrative aspects of national water quality criteria make recommendations for revisions to the standards with consideration of concerns that have been raised by the EPA and the public in the years since the standards were last revised. These recommendations and policy revisions pass through a chain of review by agency managers and, at the state level, are reviewed by MA DEP Commissioner Robert Golledge.

Revisions to stream classifications and subclassifications are part of this triennial review process. In considering whether to reclassify a particular stream reach as “cold water”, MA DEP confers with the Massachusetts Division of Fisheries and Game (MA DF&G), who maintains a list of waters which they feel support cold water species. This list is based on population studies carried out by the MA DF&G, though they often do not have supporting temperature data. Any and all data collected by MA DF&G pertaining to aquatic life, habitat, and/or temperature will be used in making final stream classifications. According to Russ Cohen, Rivers Advocate with the Mass. Riverways Program, DF&G did recommend that the South Branch of the Hoosic River between the Adams STP and the confluence with the North Branch be reclassified as a “cold water fishery.” This recommendation was based on the presence of coldwater species including brown trout.


Since the beginning of this review process two years ago, several drafts of the revised water quality standards have been prepared by MA DEP and submitted to the U.S. Environmental Protection Agency (US EPA). According to Paul Hogan, it is unknown whether the last draft submitted to the EPA contained a list of proposed “cold water” streams. Feedback from the EPA follows a similar process of science and policy recommendations by agency staff and a chain of review by agency managers. Final recommendations are reviewed by EPA commissioner Robert Varney.


MA DEP will hold public hearings throughout the state to review the revised water quality standards. It is anticipated that these hearings will be held later in 2004. Normally, a 30-day comment period extends beyond the date of the hearings. A final “response to comments” is prepared as part of the final water quality standards package.


After this public comment period, a final version of the standards are sent to the US EPA. Once approved, they are submitted to the Secretary of the Commonwealth of Massachusetts, William Francis Galvin, for approval.

Implications for the Restoration Effort

Temperature monitoring carried out by the Hoosic River Watershed Association (HooRWA) above, within, and below the flood control structures and the SMI discharge point confirms that the SMI discharge contributes less to the warming of the river than does the flood control project (Schlesinger and LeClaire, 1999). It was found that if the river temperature did not increase by 5.2 degrees F as it passed through the flood control structures, the number of hours that the water temperature exceeded 75 degrees F (the temperature given in the literature as lethal for trout) would be reduced by 82% from 370 hours to 66 hours during the monitoring period (May 10, 1999 to September 28, 1999). While SMI’s heated discharge does result in an increase in downstream temperature, the total warming effect of this discharge is less than that of the flood control structures. HooRWA’s monitoring clarifies that, to most significantly improve aquatic life in the Hoosic River, the flood control channels should to be modified; reducing the temperature of SMI’s discharge would have a significantly lesser effect. 

Reclassifying the Hoosic River between the Adams STP and the confluence with the North Branch as “cold water” would likely lead to the reopening of SMI’s NPDES permit. Due to the antidegradation clause in the MA Water Quality Standards, SMI would likely be required to discharge at a lower temperature so as not to degrade the existing use of the Hoosic River as a “cold water fishery.” It is unclear what the required discharge temperature for SMI would be in this case. In the “response to comments” included in SMI’s NPDES permit, US EPA and MA DEP have documented that, “If the river is reclassified, the criteria that future permit limits would be based on would not necessarily be 68 degrees F if natural ambient temperatures are greater than 68 degrees.” It is clear, however, that requiring SMI to discharge cooling water at a significantly lower temperature would be costly for SMI and provide a strong disincentive for them to contribute towards a restoration project that would ultimately have a greater impact on reducing temperature and improving habitat in the Hoosic River. If this restoration project were to be perceived as the cause of expensive retrofitting by SMI (a large and important local employer), the Town of Adams might also reconsider its support of the project. 

Restoration of trout habitat and public access to the Hoosic River in the Town of Adams is an ambitious, large-scale project. This project will require an impressive collaboration to pull together the resources and expertise necessary to accomplish the restoration’s ecological and community goals. Reclassification of the Hoosic receiving waters as “cold water” and the probable subsequent lowering of SMI’s discharge temperature would result in a relatively minor benefit to downstream trout habitat and likely alienate this potential source of cash and/or in-kind support for the restoration project. If the Town of Adams were to retract its support of the project, it would be virtually impossible to carry out any substantial improvements to aquatic habitat and public access in the Hoosic River in downtown Adams.

Case Studies

San Antonio River 

Background and setting

Detailed information about this project can be found online at: http://www.sanantonioriver.org/overview.html. The San Antonio RiverWalk is a central and vibrant attraction including restaurants, shops, and boat rides in downtown San Antonio, TX. Millions of tourists visit the RiverWalk each year. Due to serious flooding between the 1920’s and 1960’s, the Army Corps of Engineers widened and straightened the San Antonio river south of the RiverWalk, removed adjacent vegetation, and lined the channel with concrete rubble. North of the RiverWalk, the channel is generally inaccessible due to steep slopes and thick vegetation. A current effort is focused on restoring habitat and public enjoyment to four miles of the river north of the River Walk (Museum Reach) and nine miles of river south of the RiverWalk (Historic Mission Reach). This ten-year project is expected to cost $140-million. 

Restoration goals


This project aims to restore natural meanders to portions of the San Antonio River, to improve recreational opportunities along the river north and south of downtown San Antonio, and to continue to incorporate flood control measures into the final channel design. Improvements to the river are expected to have environmental, economic, and recreational benefits. This project is expected to enhance development potential and cause an increase in nearby property values. The encouragement of pedestrian and boat traffic along the Museum Reach in conjunction with a Linear Park should enhance residential and commercial development potential. Nighttime enjoyment of the river and adjacent urban development will be accommodated with improved lighting.


Restoration techniques

In addition to restoring natural meanders to the Historic Mission Reach, hiking and biking paths will be constructed, vegetation will be re-introduced, wildlife habitat areas will be created, recreational activities (such as birding, jogging, and canoeing) will be established, and the river will be linked with historic areas along adjacent trails. Designs for the Museum Reach include improved pedestrian access and linkage with the RiverWalk’s pathways, wildlife habitat, and extension of river barge access from the RiverWalk through the Museum Reach. Creation of a linear park along the Museum Reach is intended to provide a connection for pedestrians in adjacent urban areas and to promote urban development. The river bottom in the Museum Reach will be lined with cobblestones to create a healthier aquatic ecology. This restoration project will reintroduce native vegetation and aims to make the aquatic environment more hospitable to native fish.

Project cost

$140-million over ten years.

Project funding

Bexar County is expected to contribute approximately $53-million over the course of the project. These funds will be derived from the county’s flood control tax, specifically for the flood control measures of the project.

The City of San Antonio is expected to contribute approximately $37-million throughout the life of the project. These funds will come from the city’s capital improvement fund.

Over the life of the project, the total federal contribution is expected to over $30-million, which will be used for ecosystem restoration, flood control, and recreation. 

Contributions from the private sector will be solicited for such amenities as tiles, landscaping, and public art.

Lead project proponent


The San Antonio River Oversight Committee (SAROC), a 22-person citizen committee, was created in 1998 by Bexar County, the City of San Antonio, and the San Antonio River Authority. SAROC is responsible for overseeing the planning, design, project management, construction, and funding for the project, as well as an open public forum for citizen input into the project. The San Antonio River Authority will provide project and technical management and coordinate project partners.

Role of project partners


Through open public forums, SAROC has put together a public vision for the project and has worked with the SWA Group to create Concept Design Guidelines for the project. Consultants will develop preliminary designs using these overarching Design Guidelines. Preliminary designs for Museum Reach are being drawn up by Ford, Powell, and Carson Architects and Planners, Inc. Preliminary designs for the Historic Mission Reach are being prepared by Carter and Burgess, Inc. KGBTexas Public Relations & Marketing and Ximenes & Associates are helping to coordinate public forums for citizen input into the project. Detailed design and construction of the project will take place in phases. The Army Corps of Engineers received funding in 2002 to begin work on its General Re-Evaluation study, which will consider the elements of the project that will be eligible for future federal funding. 

Comparison with Adams project


While this project addresses a length of river that is more than five times the length of the channelized Hoosic River in Adams, many aspects of this project do relate strongly to the Hoosic River restoration project. The goals of the two projects, for example, are closely related; both projects aim to achieve improved aquatic habitat, as well as enhanced recreational and economic potential. These projects also share a common challenge: to recreate a more natural river in a downtown, urban area while still designing for flood control. Both projects aim to address reaches of rivers that have been straightened and lined with concrete/concrete rubble by the Army Corps of Engineers in response to catastrophic flooding. The San Antonio River drains slightly more that 40 square miles, while the Hoosic River drains approximately 59 square miles.  


The projects do differ as well, due in part to differences in the nature of these two rivers and the areas in which these rivers are located, as well as to differences in how the efforts are structured. The Hoosic River is fast-flowing, having a slope more than twice as steep as the San Antonio River in the vicinity of the planned restoration. The San Antonio River runs through downtown San Antonio, a city of over a million people, whereas the Hoosic River runs through Adams, MA, a town of approximately 8,000 people. The San Antonio effort is larger in scope (addressing 13 miles of river compared with 2.2 miles of the Hoosic River), and is being guided by a larger working group with funds already invested in the project from city, county, and federal sources. The San Antonio project also can point to a highly successful, high profile, “RiverWalk” already in existence along the San Antonio River in downtown San Antonio. The current project aims to expand the types of recreation and economic vitality found along this RiverWalk to sections of the river both north and south of downtown. The Hoosic River project, on the other hand, has to convince citizens of the potential of such a restoration without an example of revitalized riverfront access already in existence.

Applicability of components to Adams project:


Perhaps the component of the San Antonio River project that is most applicable and instructive to the Hoosic River restoration project is the overall structure of the planning process. Whereas the Hoosic River project is being guided by a very small assortment of committed professionals, the San Antonio project is being led by the San Antonio River Oversight Committee (SAROC), a group of 22 professionals and citizens representing several neighborhoods, the clergy, urban planning, various municipal and environmental organizations and agencies, architects, private businesses, and museums. In guiding the restoration effort, SAROC receives technical assistance from the San Antonio River Authority. Additionally, SAROC works in conjunction with outside consultants to better facilitate public input into the restoration planning process.


While the Hoosic River restoration project may not have an entity such as the San Antonio River Authority from which to receive technical assistance, the project could benefit from garnering wider support and expertise in project planning by inviting more local leaders to participate on the working group. Expanding the working group would benefit the project in several ways: 1) more technical expertise would be available to evaluate preliminary designs (engineers, architects, biologists, business leaders, and artists, for example, could all contribute valuable insight); 2) there would be less danger of opposition to the project if the public feels that they are represented in project planning and that the project is being carried out in their best interest; 3) the project planners would be in a better political position to receive state and federal funding for the project if they can demonstrate that the project is backed by a strong and unified effort. ACOE personnel having worked on this project before funding was pulled complained of a lack of a central decision-making entity with which they could work. While confusion regarding project leadership is understandable in light of the dissolution of the Hoosic Watershed Initiative (which had originally lead the restoration effort) and the subsequent transfer of project leadership, it would be useful for this new leadership to be strongly asserted and for the working group to be expanded in order to provide a wider range of expertise.


While the Hoosic restoration project, currently without any funding, may not be able to work with any outside public relations firm to facilitate public input into the planning project, it would also be useful to rethink ways to improve public participation in the planning process. While a degree of public outreach had been achieved by organizing a design planning “charrette”, the project currently has little public exposure. Periodic public presentations throughout the restoration planning process and opportunities for public comment could improve public participation and perception of the project and incorporate citizen comments in a more formalized manner.


Another aspect of the San Antonio River project that could be instructive for the Hoosic River project is the creation of an overarching general master plan and the separation of the project into manageable segments. While a more general master plan should be drawn up for the project as a whole, detailed designs and construction of the project can be split up into smaller chunks that can be carried out as the necessary funds are acquired.


While the San Antonio River project expects to receive more than $30-million from the federal government, funding for the Hoosic River project, if it comes from the ACOE Secton 1135 Program, is capped at $5-million. The Hoosic River project should pursue options for obtaining more funds from the federal government, as the San Antonio River project and other river restoration projects have demonstrated that it is possible to secure larger congressional earmarks for projects rather than being constricted by the $5-million cap on Section 1135 funds. The Hoosic River project should also look to creative fundraising ideas like those of the San Antonio project to solicit cash and in-kind donations from the local private sector to provide amenities such as tiles, landscaping, and public art. 

Four Mile Run

Background and setting


Detailed information about this project can be found online at: http://www.novaregion.org/restoration.htm. Four Mile Run drains an area of 19.6 square miles of Arlington and Fairfax Counties, and the Cities of Alexandria and Falls Church in northern Virginia before draining into the mouth of the Potomac River at Chesapeake Bay. Increased urbanization and increased impervious cover throughout this watershed led to serious flooding problems starting in the 1940’s. In the 1970’s and early 1980’s the Army Corps of Engineers channelized 2.3 miles of Four Mile Run. This trapezoidal channel has successfully protected the surrounding areas from flooding. Vegetation is regularly thinned and removed along the channel and sediment that accumulated on the channel bottom periodically excavated. The uniform channel shape and lack of natural bottom substrate and vegetation has seriously damaged the river’s aquatic ecology. The current restoration project will combine environmental restoration with urban design to enhance aquatic and riparian habitat and to establish the run as “a focal point reflecting its value as a community resource.”

Restoration goals

The stated goals of this project are to restore aquatic and riparian habitat to Four Mile Run and to transform a drab trapezoidal channel into an urban amenity.

Restoration techniques


The Four Mile Run restoration is still in the early stages of project planning and channel designs have not yet been developed.

Property ownership


According to Bill Hicks, an engineer and planner in the Northern Virginia Regional Commission, lands taken for the construction of the Federal Flood Control Project on Four Mile Run are believed to be held by Arlington County and the City of Alexandria. A detailed property search has not yet been carried out, and necessary additional real estate for the project has not yet been identified.

Reauthorization



It is expected that the Four Mile Run project will require Congressional reauthorization. When reauthorization becomes necessary, restoration planners will work with Congressman Jim Moran to achieve the necessary political action.

Project cost


An official estimate of project cost has not yet been announced. The Army Corps of Engineers has estimated that study costs for the project will total $3,720,000. The local sponsor is responsible for providing $1,860,000 through in-kind services.

Project funding


Congressman Jim Moran, who sits on the appropriations committee, has been central to obtaining funds for the project so far. One million dollars was made available through the EPA for a joint Arlington/Alexandria study, and $100,000 was made available for the Army Corps of Engineers to carry out a reconnaissance study (by which the ACOE investigated and confirmed their interest in collaborating on the project) and a Project Management Plan. More funding will be sought as it becomes necessary. Responsibility for fundraising will belong to either the citizen task force or to a task force organized specifically for this purpose.

Lead project proponent


The Four Mile Run project is coordinated by the Agency Coordination Group (ACG), which is made up of representatives from the Parks and Recreation Departments of the Arlington and Alexandria municipalities, as well as engineers, ACOE staff, and planning professionals. 

Role of project partners


Because this restoration addresses a federal flood control project, involvement with the Army Corps of Engineers is necessary. ACOE staff sits on the ACG as well as on the Hydraulics and Hydrology working group (H&H Working Group). Both the ACG and the H&H Group meet monthly. A Joint Task Force (JTF), made up of 18 citizens of the two municipalities is charged with garnering public support for the project. The JTF meets sporadically. The ACG is in the process of hiring an independent consulting firm, which will include a landscape architect, an artist, and engineering and stream restoration professionals, as well as an independent cost estimator. This consulting firm will be responsible for working with the ACG and the JTF to create a master plan for the project. Design plans drawn up by the ACOE will have to conform to this master plan.

The H&H Working Group, lead by Bill Hicks, includes the participation of technical staff from both municipalities. This working group is charged with developing a computer model of the watershed that all future design proposals can be tested with. By working in conjunction with ACOE modeling staff on the hydraulic, hydrologic, and watershed analysis, it is expected that disagreement regarding the feasibility of proposed design options will be avoided. 

Comparison with Adams project


Though the Four Mile Run project is still in the early stages of planning, it is because of its extreme similarity to the Hoosic River restoration that it is included in this report. Both the Four Mile Run and the Hoosic River restoration projects aim to improve aquatic habitat in slightly over two miles of river channelized by the Army Corps of Engineers for the purpose of providing improved flood control. Both rivers run through urbanized areas. In both cases, cooperation between the ACOE and restoration planners is a necessity. In both cases, restoration planners assert that the flood control provided by the ACOE projects is excessive. With respect to size, the Hoosic River is a larger river, draining approximately 59 square miles in comparison to the 19.6 square miles drained by Four Mile Run.

Applicability of components to Adams project


Perhaps the most valuable lesson that the Hoosic restoration project can learn from the Four Mile Run restoration is the importance of creating a master plan. By articulating a coherent vision for the restoration effort, the ACOE will be presented with clear design objectives. Any designs drawn up by the ACOE will have to conform to these objectives. This master plan should draw on the expertise of professionals (stream restoration specialists, engineers, biologists, landscape architects, artists, urban planners), and the public should feel that they have a say in coming up with a vision for the restored river. In this way, it is assured that detailed ACOE channel designs achieve the stated ecological, recreational, and economic objectives, and the support of the public will be maintained. Once a master plan has been created, small chunks of the project can be designed in detail and constructed when the required funding is secured. 


The Four Mile Run project also has an interesting way of maintaining a positive public image; a citizen’s task force is charged with garnering continued public support for the project by holding informational meetings as well as design charrettes. While Bill Hicks has suggested that this citizen’s working group may have been created too early, the general concept seems to be a good one. The importance of maintaining public support for the Hoosic restoration cannot be overstated. By delegating the responsibility of maintaining public support to a citizen’s working group, the Hoosic Watershed Team would not be burdened with the extra work involved in public outreach.


Four Mile Run has also demonstrated the benefit of working with appropriate political representatives. Congressman Jim Moran was able to provide the project with the funds it needed to get off the ground. These funds are outside of the ACOE Secton 1135 funds, which are capped at $5-million. The Hoosic restoration project might greatly benefit from working to obtain the political support of Congressman Olver and further working to obtain federal funds outside of the Section 1135 program.

Contact

Bill Hicks, Senior Water Resources Planner

Northern Virginia Regional Commission

bhicks@novaregion.org
(703) 642-4628

Lincoln Creek

Background and setting


Lincoln Creek drains an urban watershed of approximately 21 square miles in Milwaukee, the City of Glendale, and the Village of Brown Deer. With increasing urbanization, flooding became a serious issue beginning in the 1960’s. The Milwaukee Metropolitan Sewerage District (MMSD) responded to flooding by lining the channel with concrete and installing larger and larger culverts. These efforts tended to shift the flooding downstream of the flood control structures. The ACOE was never involved with the installation of these flood control measures. Over three decades, the installation of 2000 flood control structures and two miles of concrete by MMSD did not ultimately result in a sufficient degree of flood protection. Furthermore, the ecological and aesthetic value of the river had been severely impacted by the addition of such large amounts of concrete.

Restoration goals


The primary goal of the this project was to provide increased flood protection where previous flood control measures had been unsuccessful throughout approximately 8.5 miles of the Lincoln Creek. The newly designed channel now protects an additional 2,000 homes and businesses from the 100-year-flood. The project was carried out in an environmentally sensitive fashion and included measures to restore the ecological and aesthetic value of the river corridor.

Restoration techniques


The Lincoln Creek restoration employed the following techniques:

· Deepening and widening of the channel

· Creation of a low flow, meandering channel with riffles

· Creation of three upstream detention basins

· Removal of concrete

· Widening of bridges

· Bank stabilization using Fabric Encapsulated Soil (FES): coconut fibers degrade by the time that seeds in the material develop roots capable of stabilizing the soil on steep banks.

· Revetement; steel mesh degrades over decades, leaving vegetation with mature roots to stabilize even steeper banks.

· Gabian baskets were necessary to support banks under bridges.

· Acquisition of three homes to obtain the space necessary to construct the project.

Project cost


The project was originally expected to cost $70-million. Because of the discovery of significant amounts of contaminated sediment that had not been identified by testing earlier in the course of the project, the total cost increased to $120-million by the time the project was completed.

Project funding


Most of the funding for the project came out of the tax base for several counties; Milwaukee County property owners pay a capital tax at a rate of $1.70 per $1,000 of assessed property value. Additionally, a $1.2-million grant from Milwaukee County funded the replacement of four pedestrian bridges, and the project received $2-million from the EPA.

Lead project proponent


Milwaukee Metropolitan Sewerage District

Role of project partners


Many groups including municipalities, the planning commission, and citizen’s groups were brought together to form a stakeholder’s group chaired by Rep. Shirley Krug (D- Milwaukee). According to Tom Chapman, MMSD, Krug kept work moving forward and was key to the success of the project. The stakeholder’s group provided oversight during creation of the restoration plan.


Several consultants were brought together to plan the project including civil engineers, landscape architects and biologists. A particularly important combination was the partnership with a large engineering firm (CDM) with a smaller stream design firm (Interfluve). 

Comparison with Adams project


The Lincoln Creek restoration, like the Hoosic River project, was faced with finding creative ways of designing an environmentally sensitive flood control project in an urban setting. As the Lincoln Creek project is larger (addressing 8.5 miles of Lincoln Creek in comparison with 2.2 miles of channelized river in Adams), it required greater amounts of funding than would be required for the Hoosic River restoration. The Lincoln Creek project was also able to draw on the county’s tax base, which does not exist in Massachusetts. Furthermore, the Lincoln Creek project differs from the Hoosic River restoration in the degree to which previous flood control measures had proven to be ineffective; in the case of the Hoosic River, the flood control structures have successfully prevented flooding throughout their 50-year existence.

Applicability of components to Adams project


The bioengineering and other environmentally sensitive techniques employed in reconstructing Lincoln Creek are all instructive to the Hoosic River restoration. While it was necessary to widen and deepen Lincoln Creek to increase flood capacity, the flood capacity of the Hoosic River has proven to be sufficient, if not excessive. Significant aquatic habitat benefits could be achieved by creating a meandering, low-flow channel with riffles to provide more natural stream conditions in the same manner that a low-flow channel was created in Lincoln Creek. One technique employed by the Lincoln Creek project and not previously discussed in relation to the Hoosic restoration was the creation of detention ponds. Detention basins release stormwater more slowly, allowing room to become available in the receiving channel. The Lincoln Creek project demonstrated the possibility of removing concrete floodwalls in some areas and using bioengineering materials such as Fabric Encapsulated Soil and Revetement to achieve bank stabilization. It is also instructive that the Lincoln Creek project was able to achieve an environmentally friendly flood control restoration project with minimal additional property acquisitions; only three houses were purchased in order to build the project.


Like the Four Mile Run project, the Lincoln Creek restoration has demonstrated the benefits of working closely with a political representative. Lincoln Creek runs through a poor, traditionally underrepresented community. Representative Krug was able to bring attention to flooding problems in an area where historically, the public had been ignored. In the Case of Four Mile Run, a congressman was also crucial to securing funding for the project.


Tom Chapman offered several words of advice for other river restoration projects. He pointed out that although preliminary sediment testing was carried out prior to any construction, significant contamination was missed upon this preliminary screening, and the costs of dealing with the contaminated sediment that turned up throughout the course of the project were enormous. What had been planned as a $70-million project turned into a $120-million project due to the late identification of contaminated sediments. Chapman suggests that thorough sediment analysis should be performed upfront in order to avoid discovering contamination after construction has already begun.

Success/Monitoring


According to Tom Chapman, there has been no formal ecological monitoring of Lincoln Creek, so there is no rigorous way of identifying the benefit to aquatic and riparian wildlife. The newly designed channel has been successful providing the flood control it was designed to achieve. Unfortunately, according to Chapman, the public still abuses the river as they did prior to the project. However, to coordinate local conservation of this natural and community resource, neighbors of the creek have created the “Lincoln Creek Stewardship Council”, and local school children use the detention ponds to learn about wetlands and the environment. The challenge of convincing a community to protect a river that has historically been ignored and abused is one that the Hoosic River project should take seriously; if efforts to educate and involve the public in the restoration are not successful from the start, it will be challenging to convince the public to care about the final product.

Contacts

Tom Chapman, P.E., Section Manager 

Milwaukee Metropolitan Sewerage District

(414) 272-5100

Dale Miller

Mainstream Restoration

dmiller@mainstreamrestoration.com
(406) 522-0072

Design Criteria


While a number of habitat improvements have been proposed for the flood chutes, the Hoosic restoration team has not developed clear objectives with which to evaluate the proposed options. In the book, Restoration of Puget Sound Rivers, Miller and Skidmore advise restoration projects to clearly define “design criteria” in order to clarify stakeholders’ goals and to guide restoration designers in meeting those shared objectives. Miller and Skidmore further separate design criteria into two categories: prescriptive criteria and performance criteria. Prescriptive criteria define exactly how a given objective is to be accomplished, whereas performance criteria define standards that the final design should achieve. For example, deciding that baffles will be installed in the chutes in order to reduce stream temperatures would be considered prescriptive. Setting a goal of reducing stream temperatures by four degrees and maintaining four inches of water depth during the dry season would constitute performance criteria. Miller and Skidmore suggest that defining performance criteria rather than prescriptive criteria allow restoration designers more flexibility to come up with creative designs while still guiding designers in achieving the articulated goals of the project. This section summarizes the seven design criteria that Miller and Skidmore have suggested are essential in restoration planning (numbers 1-7), as well as several additional criteria that may be pertinent to the Hoosic restoration effort (A-C). Suggestions are presented for beginning to define these design criteria, and questions are framed to guide their further clarification.

1. Infrastructure protection criteria: Where and how is channel design constrained by property boundaries, utilities easements, roadways, and other anthropogenic barriers? Miller and Skidmore suggest that infrastructure protection criteria are often defined in relation to the 100-year-flood. In the case of the Hoosic River in downtown Adams, infrastructure defines a narrow corridor for the channel. A clarification of property boundaries, buried and aboveground utilities, and other barriers restricting the form and floodplain of the channel would allow restoration designers to consider areas where there might be enough space to expand the floodplain on one or both sides of the existing concrete chutes.

2. Channel geometry criteria: What should the channel form (as seen from above) as well as the channel cross-section look like? To what degree can this form be allowed to change? Currently the channel cross-section has a wide, flat bottom, which results in very shallow water depths and increased stream temperatures. Natural “U” or “V”-shaped streams tend to concentrate low flows. Redesigning the flood control chutes to concentrate low flows in the same manner as a natural stream would benefit aquatic life by more closely replicating natural stream depth and temperature conditions. And while the straight form of the channel is constrained in some areas by development, the deeper part of the channel may be designed to cross back and forth between the flood walls (reducing stream velocities and making use of shade provided by the walls). According to a Washington Department of Fish and Wildlife (Washington DF&W) report titled, “Fish Passage Design at Road Culverts”, the minimum water depth that allows passage of adult trout is 0.8 ft (Bates, 2003). Allowing the concentrated flow to meander through and mold a gravel/cobble substrate (contained within the floodwalls) would mimic natural trout habitat even more effectively. 

3. Vertical stability criteria: How should the channel grade/slope be designed? How mobile should the bed material be? What is the shear stress associated with the 100-year-flood, and how should the channel materials respond to this stress? Currently, several drop structures block fish passage in Hoosic River as it passes through Adams. If this restoration aims to improve fish passage in the river, the project should be designed without any major grade drops. According to Washington DF&W, the maximum hydraulic drop that allows passage of adult trout is 0.8 ft (Bates, 2003). The redesigned channel should not result in either major scouring of bed materials, or of problematic sediment accumulation.

4. Lateral stability criteria: How deformable are the banks? Where concrete floodwalls and earthen levees must remain, the banks of the Hoosic will necessarily be rigid. What are the requirements for bank stability should a bioengineered channel be constructed within the floodwalls? Larger boulders might be mounted in place and a loose gravel substrate be allowed to move throughout the chute. If removal of floodwalls is considered for certain locations, what would the stability requirements of newly constructed banks be?

5. Floodplain criteria: What would the floodplain look like? The floodplain of the Hoosic River in Adams is currently contained within the floodwalls. In areas where the river is not narrowly constrained by infrastructure, the floodplain could be widened and contained by terraces designed to promote public enjoyment of the river. Such terraces could include space for extension of the bike trail or creation of a linear park.

6. Revegetation criteria: What are the considerations for protecting existing vegetation, re-establishing vegetation disturbed by restoration construction, and using vegetation for stabilization of the re-engineered channel? Shading the channel is an integral part of reducing stream temperatures. The protection, re-establishment, and introduction of appropriate native vegetation on the riverward side of the earthen levees, adjacent to the floodwalls, within the floodwalls (where feasible), and along any parts of the channel where floodwalls can be removed will both protect the river from excessive heating and provide improved riparian habitat.

7. Construction criteria: What are the considerations for implementing the project including, “sediment and erosion control, dewatering, access limitation, project sequencing, and other site controls”? If rehabilitation of the Hoosic River aims to improve trout habitat, construction of the project should be coordinated to interfere as little as possible with trout that currently inhabit the Hoosic River Watershed. Fish biologists should be consulted regarding the timing of any construction. In any areas where excavation will occur, sediment should be thoroughly analyzed for contamination in order to avoid being surprised at the time of construction. The Operations and Maintenance Manual describes the location and proper function of access points to the flood control chutes.

A. Flood control criteria: The Hoosic restoration team has yet to define what level of flood control is acceptable. The hydrologic and hydraulic analyses performed by Wendi Goldsmith confirm that the flood control chutes in Adams are capable of containing approximately the 500-year-flood (The Bioengineering Group, 2002). In comparison with other flood control projects throughout the country, this degree of flood protection might be considered excessive. Flood control projects are often designed for a maximum discharge equal to the 100-year-flood. This corresponds with a yearly 1% chance of the river over-topping the flood control structures. Reducing the capacity of the flood control chutes could give restoration designers room to create more natural stream conditions within the Hoosic River channel. The Hoosic restoration team must agree on the desired level of flood protection before restoration design can begin. 

B. Public Access and Recreation criteria: The Adams Downtown Development Plan has clearly found restoration of the Hoosic River to be central to the revitalization of downtown Adams. However, the Downtown Plan is less concerned with the benefit to trout than they are with the benefit to people visiting downtown Adams. A bioengineered channel within the flood control chute that is entirely invisible to pedestrians would not achieve the enhanced downtown development potential described in the Downtown Plan. It is already clear that by not clearly communicating “public access” as a restoration goal, the preliminary feasibility study carried out by the Bioengineering Group paid little attention to redesigning the channel in a way that would link the river to downtown business and recreation. Ideas for enhancing public use of the river should be clearly articulated as design criteria. Attempts should be made to link the bike trail with the river (if the floodplain were expanded in certain areas, the bike trail could safely run along the river within the floodplain). Riverside parks could be created with fishing and canoe access (if the spill dams were removed). Where floodwalls must remain, public access to the inside of the chute might be possible during low flow if the water were concentrated on one side of the chute and if the general appearance of the channel was improved. There are many opportunities for creativity and public participation in better defining ways that the redesigned channel could be transformed into a public amenity.

C. Biological criteria: A major objective in rehabilitating the Hoosic River is improving conditions for native and other self-sustaining populations of trout. The Hoosic restoration team should therefore use newly developed fish passage information to define design criteria that will help to guarantee that the redesigned channel will in fact be hospitable to trout. As stated above, according to Washington DF&W, culverts designed to allow passage of adult trout should not include hydraulic drops greater than 0.8 ft, should maintain water depths of at least 0.8 ft, and should allow a maximum water velocity of 2.0 fps. Washington DF&W suggests that keeping flow subcritical will keep velocity just low enough to satisfy these criteria. Furthermore, they suggest that, at least in the design of culverts, baffles are not appropriate. Reasons for avoiding the use of baffles include the tendency of baffles to accumulate woody debris (thereby creating a fish block), and the tendency of baffles to create large-scale turbulence relative to the size of juvenile fish (also blocking fish passage) (Bates, 2003). Further biological criteria should include consideration of habitat necessary for trout spawning and rearing. Trout spawning occurs in relatively stable gravel beds of pool tail-outs and runs, and shaded pools with large woody debris provide valuable rearing habitat. Restoration designs should try to find creative ways of replicating the habitats necessary for the successful completion of the entire trout lifecycle.

In summary, before agreeing to a particular design for the chutes (baffles, a pilot channel, etc.) the Hoosic restoration team should better define what would constitute a “restored” Hoosic River given the goals of the restoration effort. While the definitions of some of the above criteria may conflict (e.g. it is not possible to make significant habitat improvements to the channel without either losing flood protection or acquiring necessary real-estate), the design criteria may be modified as the project progresses as conflicting criteria become apparent. Since the Town of Adams has expressed a strong interest in rehabilitating the Hoosic River as it passes through downtown its downtown, Adams representatives should be involved in defining the design criteria to ensure that the goals of the Downtown Development Plan are adequately reflected. 

In the future consideration of restoration options, the possibility creating a bioengineered channel within the flood chutes should not be entirely discounted. Unfortunately, the feasibility study carried out by the Bioengineering Group did not rigorously predict the hydraulics that would result from such a design. According to Dale Miller of Mainstream Restoration Inc. (personal communication, July 2004), serious flaws of the study include neglecting to calibrate model roughness coefficients (resulting in predictions of over one mile of supercritical flow which is very unlikely to exist in the real world), neglecting to consider both the roughness of the newly constructed channel as well as the mature vegetated channel, a lack of justification of proposed channel size, and a lack of discussion regarding the size of bed material required to resist anticipated shear stress. Miller cautions against “throwing the baby out with the bath water”; even though the feasibility study for this option was poorly drafted, the general concept should not be discounted at this point.

Recommendations


After examining the history and current status of the Hoosic River restoration effort and after exploring the structure and progress of several other urban river rehabilitation efforts, several recommendations will be presented for achieving the desired habitat and public enjoyment improvements to the Hoosic River.


First, the Watershed Team should make use of one “low lying fruit” and encourage the Town of Adams to plant willows and other appropriate vegetation on the riverward side of the earthen levees, as mandated by federal regulations cited earlier in this report. As has already been discussed, riparian vegetation in the rip rap along the length of the levees will provide shade and habitat, and it will significantly reduce stream temperature. This effects of this relatively inexpensive action will not only result in an improvement of trout conditions in the mile-long portion of the flood control flanked by levees, but also in reduced stream temperatures downstream of the flood control structures. 


Improvements to the rest of the channel will not be so easy. In examining other restoration steering groups, the Hoosic Watershed Team is tiny by comparison. Other stakeholder’s groups include representation of various municipal and environmental agencies and organizations, engineers, architects, local businesses, museums/artists, clergy, biologists, and citizens. Some stakeholder’s groups coordinate with professional marketing and consulting groups. In several instances, the active participation of a political representative was key to the success of the restoration effort. The second recommendation, then, consists of increasing the size of the Watershed Team to become a more representative “stakeholder’s group” with expertise in the areas of engineering, landscape architecture, law, real estate, biology, fundraising, and public outreach, and hopefully with a strong political representative onboard. By expanding the expertise of the Watershed Team, restoration options can be more thoroughly evaluated and more creative solutions to restoration challenges can be developed.


The third recommendation concerns communication between the Watershed Team, and the public. While the Watershed Team is working in the best interest of the citizens of the Town of Adams, the project has received relatively little public exposure since the design “charrette” was organized. As an urban project affecting the residents of Adams, the restoration is likely to generate more momentum and receive more financial support if it can show that it has strong public support. As public outreach would be time consuming for the busy professionals who make up the Watershed Team, the creation of a citizen’s group to be responsible for maintaining public support for the project could work well, as demonstrated by the Four Mile Run restoration effort. This citizen’s group could be charged with meeting quarterly to keep abreast of project progress and to periodically hold informational public meetings and opportunities for public comment.


Fourth, other successful river restoration projects have been achieved with relatively high price-tags, with costs totaling approximately 11 million dollars per mile. The Hoosic Watershed Team should be proactive with respect to investigating a variety of project funding options in addition to the federal Section 1135 funds, which are capped at $5-million. An article written by Richard Pinkham of the Rocky Mountain Institute presents a variety of funding sources for stream restoration projects (Pinkham, 2000). These funding options are summarized in Appendix J.


A particularly useful way for the Hoosic Restoration effort to both clarify specific project objectives among project organizers and to guide the Army Corps of Engineers towards developing design plans to meet these objectives is to define performance criteria (ten are listed in the previous section of this report) within a “Master Plan” for the Hoosic River restoration project. The Watershed Team should follow the example of the Four-Mile Run restoration project in hiring a consulting firm with expertise in the areas of landscape architecture, engineering and stream restoration, as well as an independent cost estimator to draft this master plan. The fifth recommendation, then, is to create a clearly articulated vision of a rehabilitated Hoosic River drawing on relevant professional expertise as well as public participation in order to guide all future restoration design. This should provide a constructive way of working with the ACOE to achieve restoration objectives. It is also recommended that this master plan address a vision for the rehabilitation of the flood control projects in both Adams and North Adams. 


The sixth recommendation is to divide the project into manageable sections. While the thought of acquiring the necessary funding to achieve any real habitat improvement to one mile of concrete chutes in Adams (let alone four miles of flood control structures in both Adams and North Adams) is overwhelming, real improvements can be made to the structures one step at a time. After fifty years of flowing through rip rap and concrete, there is no reason to rush to address the entire flood control project all at once. And it would be disappointing if the chance to effect real improvement to the chutes were squandered on a cheap and mediocre solution. By investing upfront in the development of a master plan, the Watershed Team can be confident that when necessary funds are acquired, each section of the project can be designed and constructed in a way that meets shared expectations. Furthermore design and construction of the first section(s) of the project will greatly enhance the image and momentum of the project, making it easier to acquire the funding necessary to complete the rest of the project.
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Appendix C (cont.)

[image: image5.jpg]River: Adams residents cast around ideas

Continued from Page A1

plus s of habitat

“This is a wide band of very
shallow water that gets heated
‘quicidy;” e said."And the amount
of water passing through the sys-
tem s slowing down over time.”

Wendi Goldsmith, president of
The Bioengineenng Group Inc
also working on the project, said
the three major components in the
research process involved ecology,
earth science, and bioengincering.
‘Different factors such as the phys-
ical complexity of the chutes, the
watershed hydrology, sediment
transport, calibration, and floog-
risk 5

Mountioy presented a few non-
technical ideas for the river and
the floxd chutes, such as linking.
artideas with the chutes, reinforc.
ing the attractive nature of the
downtown_neighborhoods, and
creating riverfront housing oppor-
tunities

“One of the questions we'll be
asking you is how do you imagine
change occurring and what kind of
change would you lke to see?” he
said

After the presentations, the
crowd broke into four smaller
roups to brainstorm ideas on how
o most effectively utlize the river
and make it more of an amentty to
thetown. Each group had a map of
the town from the post office o
Memor:al Park, and used colored
markers o draw ideas and outline
existing features they could
improve. A representative. from
the state organizations was on
hand t5 answer questions and
record the group's ideas.

T think this would be a-good
Opportunity for the school kids o
do controlled graffiti along the
walls,” said Paula Oparowsia.

“Maybe they could be guided by
a professional artist” said Russ

Cohen of the Massachuserts
Department of Fisheries and
Wildife.

Coben also suggested pushing
back some of the chute walls to
allow for extra space along the
river

“Some places are against build-
ings, but n other places we might
be able to move them back and
allow for more movement,” he
said

Vicki Sue DeMarsico said she
would ke to see ‘specific areas
along the river utilized i diferent
ways, such as kayakers in ane spot
and people who fish in another

“To keep peaple doing different
tings rom coming into another’s
space, you could have the kayak-
ers at ne end where there might
be more of a challenge in the river,
and have people fishing on the
other end,” she said

Her group alo suggested creat.
ing watertalls and cascades within
the river.

Joscph  Nowak of the
Conservation Comumission said he,
100, wanted 0 get people closer to
the river for recreational purpos.
s, such as fishing or swimming

Tom Matuzsko of the Berkskire
Regional Planning Commission,
suggested enhancing areas along
the river by working with private
Land owners.

“It we could do landscaping
along private property that might
enhance the look of the river and
raw more people o " he said.

Joseph Figal of the Wastewwater
‘Treament Plant said he would ike
10 see & connection befween Park
and Summer streets, utlizing the
river which falls along both areas

“If there was some way we
could merge the two shopping
areas, either with trals or bridges
10 walk over, or even justsignage,”
he said. Another group member
mentioned creating Stone walk. |
ways (0 lead people in the right |
direction, |

The Massachusetts Riverways
Urban Rivers Program provided
‘partil funding for this project.

‘Downa Roberts' e-mail address
is _droberts@thetranscript.com, |
telephone extension 227,
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(HooRWA PowerPoint Presentation on CD)
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Appendix F

Virginia Cooperative Extension:

SuggestedTrees for Parking Lots and Paved Areas

	Common Name
	Latin Name
	Cultivars and Comments

	Hedge maple
	Acer campestre
	 

	Amur maple
	Acer ginnala
	 

	European hornbeam
	Carpinus betulus
	'Fastigiata'

	Katsuratree
	Cercidiphyllum japonicum
	 

	Cornelian cherry
	Cornus mas
	 

	Cockspur hawthorn
	Crataegus crusgalli
	use thornless variety inermis 

	Arizona cypress
	Cupressus glabra
	'Blue Arizona'

	Green ash
	Fraxinus pennyslvanica
	potentially large tree

	Ginkgo
	Ginkgo biloba
	'Fastigiata', 'Princeton Sentry'

	Honeylocust
	Gleditsia triacanthos
	use thornless variety/cultivar inermis 'Shademaster'

	Foster's holly
	Ilex x attenuata
	'Fosteri'

	Savannah holly
	Ilex x attenuata
	'Savannah'

	Chinese juniper
	Juniperus chinensis
	'Torulosa' (Hollywood juniper)

	Rocky mountain juniper
	Juniperus scopulorum
	'Pathfinder', 'Skyrocket', 'Wichita Blue'

	Eastern redcedar
	Juniperus virginiana
	'Burkii'

	Goldenraintree
	Koelreuteria paniculata
	 

	Japanese crape myrtle
	Lagerstroemia fauriei
	'Apalachee', 'Dynamite', 'Fantasy', 'Ludi', 'Wichita', 'Zuni'

	Southern magnolia
	Magnolia grandiflora
	'Alta', 'Hasse', 'Little Gem'

	Sweetbay magnolia
	Magnolia virginiana
	 

	Crabapple
	Malus baccata
	'Columnaris'

	Crabapple
	Malus x 
	'Sentinel'

	American hophornbeam
	Ostrya virginiana
	 

	Persian parrotia
	Parrotia persica
	 

	Chinese photinia
	Photinia serrulata
	 

	Chinese pistache
	Pistacia chinensis
	 

	Sawtooth oak
	Quercus acutissima
	 

	Scarlet oak
	Quercus coccinea
	potentially large tree


Appendix F (cont.)

Virginia Cooperative Extension:

SuggestedTrees for Parking Lots and Paved Areas

	Overcup oak
	Quercus lyrata
	potentially large tree

	Swamp chestnut oak
	Quercus michauxii
	potentially large tree

	Chinese evergreen oak
	Quercus myrsinifolia
	 

	English oak
	Quercus robur
	'Fastigiata'

	Japanese pagodatree
	Sophora japonica
	 

	Pondcypress
	Taxodium ascendens
	potentially large tree

	Arborvitae
	Thuja occidentalis, 
	 

	 
	T. orientalis, T. plicata
	 

	Littleleaf linden
	Tilia cordata
	 

	Lacebark elm
	Ulmus parvifolia
	 

	Chastetree
	Vitex agnus-castus
	 

	Japanese zelkova
	Zelkova serrata
	 

	*Confirm mature height and spread, and cold and heat tolerance, for appropriateness for your geographic site and location before planting.


Virginia Cooperative Extension:

Trees Unsuitable for Restrictive Paved Areas Due to Large Surface Roots

	Norway maple
	Acer platanoides 

	Red maple
	Acer rubrum 

	Silver maple
	Acer saccharinum

	River birch
	Betula nigra

	Hackberries
	Celtis spp 

	Beeches
	Fagus spp. 

	Sweetgum
	Liquidambar styraciflua

	Southern magnolia 
	Magnolia grandiflora

	London planetree
	Platanus x acerifolia

	American sycamore
	Platanus occidentalis 

	Pin oak
	Quercus palustris

	Willow oak
	Quercus phellos

	Live oak
	Quercus virginiana

	Weeping willow
	Salix babylonica

	American elm
	Ulmus americana 


Appendix G

Directions for accessing layout plans through the Mass Highway website

Navigate to the web address: http://www.state.ma.us./mhd/survey/ctrlpts.htm
(I was able to access these records using Internet Explorer, but not Mozilla)

Click on:

"layouts"

On the page that comes up, click on:

"layout plans"

On the next page that comes up, Check

"town/city"

Select

"Adams"

Click

"Search" (don't click "View Town Layout"!)

In the page that comes up, look in the column under "description" to find plans related to the "Flood control project". Click on "View Detail" for any of those. 

In the page that comes up next, click on "Download layout sheet" next to any of the numbered sheets. You can right click and save the image to disk in order to open it with an application that allows for zooming in.

Appendix H

Location of Deeds and Plans in the Northern Berkshire County Registry Documenting Land Acquired by the Commonwealth of Massachusetts and the Town of Adams to Build the Federal Flood Control Project in 

the Town of Adams, MA

Note: This is not a comprehensive listing of all records on file at the Registry of Deeds pertaining to the Federal Flood Control Project, but rather a preliminary collection of records dating through 1985 documenting some of the lands taken for construction of the project.

	Deed
	Plans

	Taken by:
	Date
	Book
	Page
	Number
	Drawer

	Town of Adams
	6/5/1950
	480
	130
	100
	7

	Mass. DPW
	2/27/1952
	491
	7
	
	

	Mass. DPW
	10/20/1954
	511
	26
	109
	2

	Mass. DPW
	12/5/1955
	516
	326
	118
	7

	Mass. DPW
	12/5/1955
	516
	338
	119
	7

	Mass. DPW
	
	
	
	113
	7

	Mass. DPW
	
	
	
	121
	7

	Mass. DPW
	12/28/1956
	525
	487
	Book 240F
	Page 3

	Mass. DPW
	1/21/1957
	526
	72
	122
	7

	Mass. DPW
	5/20/1957
	528
	94
	Book 240F
	Page 8

	Mass. DPW
	7/18/1957
	529
	187
	117
	2

	Mass. DPW
	10/7/1957
	531
	86
	123
	7

	Mass. DPW
	11/6/1957
	531
	434
	124
	7

	Mass. DPW
	3/25/1959
	541
	296
	118
	2
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HOOSIC RIVER BASIN (11)





Appendix I (cont.)

	Boundary
	Mile Point
	Class
	Other Restrictions

	     North Branch
	
	
	

	Vermont-Massachusetts State Line to the confluence with the South Branch
	9.9-0.0
	B
	Cold Water

High Quality Water

	     South Branch
	
	
	

	Outlet Cheshire Reservoir to Adams STP
	23.5-15.4
	B
	Cold Water

High Quality Water

	Adams STP to confluence with the North Branch
	15.4-10.3
	B
	Warm Water

	     Hoosic River
	
	
	

	Confluence of North and South Branches to 

State Line
	10.3-0.0
	B
	Warm Water

	     Green River
	
	
	

	Springs Restaurant to confluence with the 

Hoosic River
	9.2-0.0
	B
	Cold Water

	     Basset Reservoir
	
	
	

	Source to outlet in Cheshire and those tributaries thereto
	-
	A
	Public Water Supply

	     Unnamed Reservoir

     (Kitchen Brook Reservoir)
	
	
	

	Source to outlet in Cheshire and those tributaries thereto
	-
	A
	Public Water Supply

	     Notch Reservoir
	
	
	

	Source to outlet in North Adams and those tributaries thereto
	-
	A
	Public Water Supply

	     Broad Brook
	
	
	

	Vermont-Massachusetts State Line to the water supply intake in Williamstown
	-
	A
	Public Water Supply

	     Mt. Williams Reservoir
	
	
	

	Source to outlet in North Adams and those tributaries thereto
	-
	A
	Public Water Supply

	     Williamstown Reservoir

     (Sherman Springs Reservoir)
	
	
	

	Source to outlet in Williamstown and those tributaries thereto
	-
	A
	Public Water Supply


Appendix I (cont.)

	     Thunder Brook
	
	
	

	Entire length and those tributaries thereto
	-
	A
	Public Water Supply


Appendix J

Funding Options

· Volunteer labor
· Local conservation corps

· Schools

· Community organizations 

· Project neighbors 

· Prison inmate work crews.

· In-kind contributions 

· Highway and construction projects can sometimes provide and accept fill. 

· Cash funding
· City parks budgets 

· School districts (for projects on school property) 

· Redevelopment authorities, special districts, or economic development projects (authority funded by bonds based on tax-increment financing)

· Public works budget (linkage with the bike path might make the project eligible for additional funds) 

· Stormwater utilities funded by specific fees for water management 

· State highway (for projects providing transportation benefits—again linkage with the bike path might be possible) 

· Gifts from individuals (People sponsor benches, light posts, bricks, or anything that a name can formally be engraved in

· Local capital campaigns

· Local businesses

· Local/national fishing and other sports organizations, equipment manufacturers, and magazines

· Foundations and philanthropists: local sources and large national organizations including:

· National Fish and Wildlife Foundation

· Trout and Salmon Foundation

· Prospect Hill Foundation

· National Park Service

· American Forests

· Orvis Company

· Outdoor Life Magazine

· State environmental programs including: 

· Massachusetts funds for projects from bond issues, vanity license plates and lotteries

· Clean water act funds including

· Section 319 grants

· US Fish and Wildlife Service Challenge Cost-Share program and Partners for Wildlife program

· Community development block grants

· FEMA
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