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LAMPREY RIVER

Dams:

· Head of tide dam-McCallen Dam in Newmarket has fish ladder that functions for river herring.  Passes some river herring & alewives

· Wiswall Dam in Durham. Fish passage issue-USACE feasibility study underway to look at passage alternatives-nature like fishway is one option (rock ramps). Scott Decker is working with Cornell U. NHF&G asking for input from public on recreation impacts caused by removal of Wiswall Dam.

· breached dam at Wadley Falls in Lee

· Bunker Pond Dam in Epping owned by DES

· Freezes Pond in Deerfield has dam

· All dams are run of river. 

· Issues at top of dams for outmigration of anadromous fish where DO levels are dropped.

· Chapter in anadromous fish restoration plan has information on the first three dams on the Lamprey (can get from Brian Smith)

Point/Non-Point Source Pollution:

· Sewage treatment plant in Epping is only point source pollution source.  Michelle’s thesis looked at this issue. Found mainstem nitrate levels are low even below treatment plant.  No tertiary treatment at this time, but complicated mgmt plan that controls releases.  Small outflow.  Using biofiltration.

· DES has found the brackish portion of the Lamprey “impaired” for swimming.  Violated standards more than 10% of the time. 2002 water quality report available (updated every two years). Water quality is improving. 

· Elevated sediment and biota concentrations of trace metals (Cr, Pb, Hg)

· Nitrogen-Lamprey is second largest contributor of total nitrogen into GB after Salmon Falls. Based on 2001 DES data.  

· Agriculture issues: Cow farm on Durham/Newmarket line (Rte 108). Could be addressed from BMP standpoint-seen cattle in stream. No buffers (tributary flows through farm).

· Farm at Lee Hook Rd. without much buffer.

· Golf course (where?)

· Michelle samples Lamprey once a week for all water quality parameters at Packers Falls.  Will be doing nutrient sampling at more tribs in near future.  Nitrate at Packers Falls is fairly low (also has high flow).

· GB Resource Protection Partnership is planning to work with farmland owners including buffers.

Fish: 

· Coldwater species are in low abundance-more of a warmwater assemblage. Nongame fish include abundant minnows, dace, fallfish (fluvial specialist). 

· Scott Decker has fish data from the mainstem-1980s.

· Lamprey has special trout fishing section-fly-fishing/catch and release only Oct-Feb from Wiswall dam downstream to railroad crossing. Recent designation. GB Chapter of TU sponsors this section and stocks it with rainbows and browns.

· 100,000s of Atlantic Salmon fry stocked each year.

· Stocking: Stocked for put-take (brook, rainbow, brown trout).  

· Very few salmonids found during 1980s surveys (Scott D.)- just areas where they are stocked (didn’t survive on own). Federal Aid reports available for Atlantic Salmon stocking info.

· Doug Grout did habitat assessment surveys in Lamprey and Cocheco.

Tributaries:

· Little River; North Branch River.  Salmon stocking index sites (NHF&G) in both.  Headwaters of these rivers have impoundments.  Little flows out of Mendams Pond.  North Branch flows out of North Pond.  All impacted by releases at dams.

· Habitat data available for Little River; North Branch River (both NHF&G salmon stocking index sites)

· Nitrate can get high in smaller tribs that are developed.  Nitrate is diluted for now in Mainstem, but cumulative impacts may increase over time.

· In upstream areas, development threat may be more significant b/c community vigilance is lower than in lower reaches where community is actively involved in river issues.

· Rte 4 goes through headwaters, 202. 

· Mostly nutrient poor wetlands along tribs

· Piscassic has dam in Newfields-Piscassic ice pond.  Scott D. wonders if dam is really necessary.  Is a blockage to fish. 

Invasives: 

· Brian hasn’t seen many invasives in upper reaches of watersheds. Some loosestrife near mouth.  

· Ted Diers-phragmites inventory.

· DES is doing rapid bioassessment of northeast coast next year that would data on invasives-mainly tunicates (Phil).

Misc:

· Federal protection: National Wild & Scenic River in Durham, Lee, Epping

· Designated River: one of pilot rivers for in-stream flow protection-Wayne Ives has been working on this project (Souhegan & Lamprey are other pilot rivers). Establishing committees to design mgmt plans & sampling protocols for in-stream flow.

· Headwaters at Saddleback Mtn

· Wide diversity of slopes/topography

· Less impacted than other GB rivers 

· Brian has classified one community type from estuary to Packers Falls-slow flowing, fine sediments—fairy shrimp-bivalve community.

· Rockingham County is projected to have highest growth rate in NH.  Linear increase in development.  Lots of leverage for getting cooperation from feds on this river since it’s a priority of Judd Gregg.

· Local interest in Lamprey-UNH (focal point for earth science & natural resources depts), Lamprey River LAC (Judith Spang).

EXETER-SQUAMSCOTT RIVER

Dams:

· Head of tide dam in Exeter has a fish ladder. Target river for shad restoration in GB. 

· 2nd ladder at upstream at Pickpocket Dam. 

· Low DO is an issue in the impoundment (impacts anadromous fish migration)

· Brentwood dam-an old hydro that blocks passage

· Old mill dam in Fremont (Scribner Mill Rd) that blocks passage.

Point/non-point source pollution:

· Low in nutrients. Autumn measured nitrate, nitrite, phosphate, silicate, & ammonia.  Exeter was one of 5 GB rivers that were same in nutrient exports.

· Small scale studies show septic impacts.  The scale of Autumn’s study showed effluent flowing into rivers and estuaries.  WWT impacts far overprint other impacts into big rivers and estuary.

· Suburban housing impacts, some dairy. Brian had a harder time finding minimally impacted sites for his study.

· Areas that are accessible are developed, for the most part.  Many backyards go right up to the river’s edge with no buffer.

· Elevated sediment and biota concentrations of trace metals (Cr, Pb, Hg)

· Elevation levels of bacterial indicators in Wheelwright Creek-source unknown

· Low DO in tributary (flows under Rt 85, Newfields)

Fish:

· Native fisheries are warmwater, coldwater trout are stocked

· Exeter is target river for shad, mainly b/c there are more river miles available for reproduction with passage structures in place.  They use slow water for spawning, and occasionally spawn in impoundments.

· Shad are stocked above Pickpocket dam. Since 1972 this program has gone through various iterations-now starting to stock fry instead of gravid adults.  Hoping to raise fish at UNH and stock fry.  Ladder at Pickpocket is open for shad to pass through. 

· Originally American shad restoration program focused on Lamprey, now focus is on Exeter.  

· inter-intra basin transfers for river herring but no stocking 

· declines in alewife returns

Tributaries:

· Fordway Brook has bass-lacks flow.

· Dudley Brook-historical trout stream, now warmwater?

Misc:

· Brian thinks the Exeter River does not have the diversity of community types as Lamprey.  Mostly uniform low flow until true open-water riverine section.

· River gets very wetland-like in many places.  Some wetlands are associated with blocked-up culverts at some road crossings.

· White oak floodplains are significant to TNC 

· Loosestrife at pipeline xing & Rte 108.

· Cul de sac development is widespread, interspersed with low-lying blueberry swamps that aren’t developable.

· Development is key threat, not agriculture. Potential for high nitrate impacts from septics.

· There is not a constituency behind river protection like on the Lamprey-not designated by state.

BELLAMY RIVER
Dams

· 1st dam scheduled for removal in 2003 (old, small dam).  Will open .2 mi for rainbow smelt.

· Mill at head of tide dam-to be converted to residential.

· 2 dams at Sawyers Mill-both are barriers (no passage)

· Bellamy Park dam upstream from high school between 108 & 155

· Bellamy Reservoir is one of water sources for Portsmouth (controlled by town). 

· No hydro dams

Point/non-point source pollution

· Point sources through Dover, but Autumn didn’t find elevated nutrient exports.  

· Latent contaminants stored in sediments behind Bellamy dam from years of use – haz waste including PCBs

· 1990s DES stormwater study w/ sites in freshwater, tidal, and at storm drains.  Looks like stormwater is a significant contribution of contamination

· Elevated levels of bacterial indicators during wet weather-fresh and tidal

· Elevated levels of bacterial indicators during ambient conditions at Sawyers Mills Apts (tidal dam)

Fish

· Bellamy Res. is popular warmwater fishery w/significant drawdown in fall-winter (frequently doesn’t flow over dam)

· No stocking of trout

· Ice fishery in reservoir-largemouth bass, black crappie, bullheads, perch

Tributaries

· Mallego Bk is wild brook trout stream-cold temps, alkaline water.  Only significant trib in the area.  Brook trout are stocked here (?).

· Barney Brook-land use changing from agriculture to development, brook is piped and diverted, bank erosion, sedimentation.  Swains Lk is at source (with a dam)

· Varney Brook-sewer main burst. Old infrastructure-widespread unknown failures.  Sedimentation.

Misc:

· Development is a key threat

· Runoff from suburban development funnels into streams

· Protection efforts include state-owned Bellamy WMA, Audubon lands, GB partnership

· S1 plants occur along tidal flats-unique tidal wetland assemblages- river tidal marsh is rare/different than other tidal marshes

OYSTER RIVER

Dams

· Mill pond dam has fish ladder that passes alewives & bluebacks-largest runs up this ladder.

· Reservoir dam at UNH w/o ladder

· Most of spawning occurs in impoundment above first dam

Point/non-point source pollution

· Lee traffic circle has underground storage tanks

· Elevated levels of bacterial indicators in College Brook-sources unknown

· Elevated levels of bacterial indicators and conductivity in Pettee Brook

Misc:

· Some trout stocking 

· A pipe funnels water from Lamprey into UNH drinking water supply (from Lamprey to Oyster).  Brian Gallagher runs Oyster R. drinking water operation

· College Brook is monitored

· Not a high quality coldwater stream.  Is naturally low gradient, slow, warmish with boggy sphagnum wetlands

· Agricultural land along Rte 155 with ok forested buffers

· Local interest from UNH and community, including Oyster River monitoring project (Tom Lee)

· Headwaters are protected under water source protection program (b/c of connection to UNH drinking water)

· College Woods (UNH) management area protects a spruce hole bog

· There is an effort to look at stormwater drainage on campus and effects on Oyster R.  Durham is supposed to be doing same thing-sustainability group at UNH has interest

SALMON FALLS RIVER

Dams:

· 7+dams

· Head of tide dam just built fish ladder-opened last spring

· 1-2 more dams in Somersworth-1 dam removed by GE

Point/non-point source pollution

· 4 WWT facilities that discharge above dams, and S. Berwick facility discharges into reservoir

· Autumn’s data showed Salmon Falls and Cocheco were big exporters of nitrogen (inorganic only). Salmon Falls is highest nutrient exporter

· DO & eutrophication problems

· Dilution factor is low –sometimes 1:1 effluent to river water

· ~86 day residence time roughly calculated by Autumn (this is very long)

· EPA is interested in TMDL work here b/c of water quality violations.  Long term restoration challenge b/c of heavy metals (chromium, lead, mercury)

Fish

· Natural American shad reproduction below dam in brackish water-mystery b/c they usually don’t spawn in brackish water

· New passage may impact this fishery somehow-opened up ~1 mile

· Combination of cold & warmwater fish-some quick water with trout and good fishing

· NH stocks Branch River, but doesn’t stock the mainstem Salmon Falls.  Maine may stock tribs including the Great Works River.

COCHECO RIVER

Dams

· Multiple mainstem dams. 

· Active hyrdo at head of tide dam.  Hydro owner in a FERC ‘battle’ over downstream passage for Atlantic salmon.  Occasional American shad in ladder

· 1st dam in Dover has a ladder, but fish wouldn’t have passed by this point previously due to a natural barrier

· Above Dover dam-Watson dam (also in Dover) flow managed in conjunction with downstream hydro. No passage.

· Gonnick Dam near Rochester-old & decrepit-candidate for removal

· Old mill dams in Rochester not used any more

Point/non-point source pollution

· 2 wastewater treatment plants

· Farmington facility stores effluent for 2 wks (small facility)

· Tolend Road superfund site-Turnkey landfill runoff goes into WWT facility

· PCBs are probably an issue with lower Cocheco

· Elevated sediment and biota concentrations of trace metals (Pb, Cr, Hg)

· Nutrient loading/plankton blooms/depressed oxygen-isolated tidal portions

Fish

· Only known exotic is gizzard shad-expanding range into NH from the mid-Atlantic.  Many already in lower CT River.  Fear they’ll outcompete American shad.  Thought to not tolerate salinity, so range expansion via coastal waters is a mystery.

· Upper Cocheco in Farmington below Mad river-good brown trout fishing-naturalized

Misc:

· Tributaries: Scott walked Mad River-tributary in Farmington. Found naturalized brown trout.

· Brian knows of wetland communities with S2 plants—nice area above Rochester into Farmington

· Channelization project in Farmington-4800’ section straightened in 1960 to relieve ice jams-fish habitat is non-existent.  Scott has collected info but has not approached town with restoration project idea.

· Proposed development near golf course in Rochester

· Good opportunities for headwater protection in Cocheco.  More impacted areas downstream could benefit from partner work.  Good thesis project.  Headwater protection could benefit local scale species (e.g. macroinverts)

· Cocheco watershed coalition-active group. Lori Chase-director.

WINNICUT RIVER

· One NHFG dam with ladder that doesn’t work well-Canadian step weir doesn’t work great for fish that don’t jump.  Talk of removing dams

· Created as freshwater pond for waterfowl. Some trout stocking in pond

· Issue with removal-handicapped access for put-take trout fishery.

· Lots of pollution sources in this area-likely area for significant population growth

· Autumn has not found high nutrient levels

· has new golf course which will be an impact

· existing golf course may impact water up to first dam (located along tidal portion of river)

· slow meandering river-warmwater fishery.

· good waterfowl habitat upstream

BERRYS BROOK

· Only sea run brown trout fishery in NH (also one in Ogunquit River).

· 2001 ambient monitoring station found depressed DO-don’t know why.  Elevated bacterial counts in tidal portion.

· Seacoast land trust mapping

· probably imminent development threat

· no impoundments

· Constriction where it crosses under Sagamore Rd. culverts.

HAMPTON ESTUARY SYSTEM

· Brian didn’t sample b/c of high impacts. 

· approved for high rise development?

· TMDL process underway in Hampton harbor for bacteria.

· Decreased clam density

· Degraded salt marshes

· Elevated concentrations of microbial indicators-tidal creeks in wet weather

· Changes in circulation patterns –tidal flat erosion

· Elevation bacterial indicators in wet weather and fall ambient conditions

· Cains Brook/Mill Creek-elevated bacterial indicators in wet weather, dumping and sedimentation, headwater streams dry in summer (new occurrence).

LANDLUBBER BROOK (LUBLAND BROOK?)

· TNC’s GIS stream analysis may miss some spring fed streams w/ colder water-ie Landlubber Brook in Newmarket drains into GB, entirely groundwater spring fed- Brian found spring salamanders there b/c water stays cold. 

· Small scale diversity of community types-Landlubber has higher gradient, bouldery, swift, & warmwater reaches-found different bug spp in each area.

PICKERING BROOK

· misuse from ATV’s, beaver impacts, septic system failures downstream-restoration efforts underway

SAGAMORE CREEK

· Impacts from encroaching development, degraded salt marsh. DES monitoring freshwater portions.

CROMMETT CREEK

· Restoration efforts on part of GB partnership lands

· Unfragmented small forested watershed loaded with vernal pools. Highest priority for GB land protection

· important waterfowl area –wetlands along creek nesting habitat

· hemlock, deer areas, fisher, porcupine-loaded with wildlife. 

· Landlubber Brook is in this block

· beavers have dam at head of tide.

· tons of beaver activity

PISCATAQUA RIVER

Point/non-point source pollution

· Drowned river valley. Fast mixing rate- 2nd fastest mixing rate on east coast-high dilution factor may lessen impacts, but substantial water quality impact coming from Cocheco and Salmon Falls.

· At Dover Point huge dichotomy in water color/quality from various sewage treatment plants.

· Piscataqua draining out stays to ME side, Little Bay water stays to NH side

· 96 oil spill at went up Little Bay and middle channel of Piscataqua.

· mussel monitoring at Dover point since spill-pH has returned to pre-spill levels.

· Nutrient loading/plankton blooms/depressed oxygen-isolated tidal portions

Fish et al

· Important striper, bluefish habitat

· smooth flounder, silverside, mummichogs, tom cods and all anadromous species move through estuary

· Bay has low salinity at certain times-high variation in salinity has impact on species composition.

· Aquatic species move up through deep channel -lobster, horseshoe crabs, green crabs, cancer crabs

Invasives

· Asian shore crabs –invasives-found in Oyster R.

· green crab is also invasive

· Phragmites, loosestrife around bay

· mute swans

· Ships coming into bay are conduit for marine invasives. Mostly dry storage ships, and less ballast flushing. Hull fouling as vector.

· Phragmites has an invasive strain and native strain-impacts are debatable.

GREAT BAY

· Declines in oyster populations

· Elevated concentrations of microbial indicators-tidal rivers under all conditions in wet weather

· Elevated concentrations of PCB in lobster tissue

· Degraded salt marshes

TOP PICKS

Berrys Brook 

· Natalie: Good momentum in local community, high development pressure, Seacoast Land Trust involvement.

· Brian F.: Community diversity would be low-low gradient in coastal plain sediments, homogenous. 

Oyster River 

· Fred: under development pressure, lots of diversity, interest in land protection

· Oyster has no special protection yet

Lamprey River

· Fred: already has wild and scenic designation on lower reaches 

· Brian F.:-finds high diversity of landforms -higher diver than Oyster but also a longer river. Could use Lamprey as core of conservation portfolio and use others (e.g. Crommett, Landlubber) to round it out.  

· May be good to piggyback on Lamprey efforts already underway.  Epping etc aren’t as interested in river protection??

Squamscott River

· A close third. Has largest length of tidal fresh and tidal marine water of any of rivers. Many sections of wetlands could be restored by fixing old culverts- high restoration potential.  Land may be cheap. Town of Exeter may be interested. Opportunities for protection of riverbank communities, including swamp white oak floodplain forest

GENERAL COMMENTS

· TNC may fit in better in protecting small headwaters.  Lower reach impacts are best regulated by state agencies using Clean Water Act et al.  Many more impacts down lower in watershed.

· Most examples of good condition streams in NH are already on protected land (state, DES drinking water supply, etc.)

· Are there potential connections between TNC’s mapping efforts and NHDES IBI data, Brian’s bug data (UNH), etc. (bringing biological data into the picture)

· We need a big data set with consistent methods to test our hypotheses.

· Debra-TNC role could be to facilitate cross-state data collection to facilitate prioritization process.  Making information available to local officials.

· Data collection from disparate sources is an issue. 

