Exeter River Watershed Program
Status Report — August 2006

Why is the program needed?

The Exeter River Watershed Program strivesto balance all usesof the Exeter Riverthrough
strong partnerships and decision-making based on sound science. The issuesaddressed by the
programare vital to the succesful continueduse of the Exeter River asa water supply, fish and
wildlife hahitat, and recreaton dedination.

For years flooding, degrading water quality, declining fi sh populations, and otherissues possibly
relatedto the Great Dam, have beensteadly building on one anotherin Exeter. These
overlapping concerrs have creaed a complex web of regulatory requiremerts on the Great Dam,
Colcord Damand their impoundmerts.

The Exeter River Watershed Programgoal is to develop maragemert plans that bring together
scienceand policy to address the multipleissuesand regulations that comeinto play when
marag ng this natural resource. Thisisimportant because looking atthe issuesindividually could
actually reault in making one or more of the problemsworse.

As of summer 2006, thereare four projectcomponerts under the Exeter River Watershed
Program including: Exeter River Study, Lake Level Invedigation, Exeter River Watershed
Regoration Plan, and Biomonitoring Study. This report summary focuseson the Exeter River
Study, which examineswater quality and quartity in and around GreatDam. Learring more
about the discharge capacity of Great Dam and water fl ows upstreamof the damis essertial in
underganding the fl ooding problemsfacing Exeter redderts. Informaton collected by this study
will also be used by the DES Dam Bureaufor the Lake Level Invegigation, which will ultimately
reault in adam operaton plan

Although the initial focus of the Exeter Watershed Programis the GreatDam, alarger, more
comprehensive watershedapproachis plamed These program componerts, the Exeter River
Watershed Regoration Planand Biomonitoring Study, arealso discussedin this summary.

Prgectpartners including the State of New Hampshire, Town of Exeter, Rockingham Plaming
Commission and othershave all contributed money and staff expertise to the project.

Issues Addressed in the Exeter River Watershed Program

* Flooding problemsalong the Exeter River, aff ecing residents and property ownersalong
theriver.

* Fluctuating water levels in the impoundmert, affecting resdents and recreatonal boaters

* Increasng water supply demarus.

* Degadng water quality, affecting fish hakitat and water supply.

* Degading plant and wildlife hahitat along the river, aff ecing the ecological heath and
well being of the area.

* Declining fish populations, affecting fi shermenand the overal agquatic ecesystemin the
river, GreatBay and the Gulf of Maine.



What is the Exeter River Watershed?

The Exeter River is 32 mileslong and the watershed, or drainage area,covers an areaof
aporoximately 67,700 acresin Rockingham County. Towns in the Exeter River Watershed are
Brentwood, Cheder, Darville, Eag Kingston, Exeter, Fremat, Kensington, Kingston, Raymond
and Sardown. A very small portion of each of five additional towns (Cardia, Dery, Epping,
Hampsteadand Hampon Falls) are also within the watershed

What is the program’s background?

1995--The Exeter River is designated under the New Hamgshire River Managemert ard
Praecion Program. The programwasedahishedin 1988 with the passage of RSA 483
to protectcertain rivers calleddesgnatedrivers for their outstanding natural and cultural
resources Learnmore about the program at http://www.desnh.gov/riverd or (603) 271-
8801.

1996--Water quality monitoring periodicaly since 1996 by New Hampshire Fish and
Game, the Universty of New Hampshire and DES recards dissolved oxygen (DO) levels
below five mg/l within the Great Dam impoundmernt, indicating poor water quality
conditions for migrating and reddert fish. A DO betweentwo and five mg/l is stressful to
fish and could be lethal either in the short term or long term;two mg/l and below
islethal. Any DO below five mg/l is either lethal or detrimertal to migrating fi sh.
Regoring good water quality is essertial for the continuation of diadromous

fish regoration on the Exeter River, and thisisamajor concernfor New Hampshire Fish
ard Game.

2000--New Hampshire Fish and Game completesmaodificaions to the Exeter River fish
ladder. River herring runsincreagdin 2001 and 2002, but since 2003, hasplummetedto
recad lows.

2000--Town of Exeteris notifiedby DES that Great Dam doesxOmeet 100-year fl ood
requirements. A 100-yea storm evert, or recurrenceinterval, hasa one percent chance of
occuring in ary givenyear.

2004--Fallowing a changein New Hampshire state law, which egabisheddischarge
capacity requiremerts for existing dams the Town of Exeteris notifiedby DES that
GreatDam doenOimeet50-yea flood requirements. A 50-yearrecurrence hasa two
percer chance of occuring in any givenyeatr.

2004--Exeter redderntsrequed a Lake Level Invedigation by the DES Dam Bureau
Requeds for thisinvedigation canbe made by property ownerswho feel that changing
levels of water arereaulting in property damage. Invegigation proceduresareset forth by
New Hampshire state law.

2005--Town notifiedby DES thatit is requiredto address water quality issuesassociated
with upgradesto its water treatmert plart.

2006--The Exeter River in Exeterislistedasimpaired on the 2006 303 (d) list, which
mears it did not meet state water quality standards.



What are the program’s accomplishments?

2001-2003--A cooperative study betweenthe U.S. Gedogical Survey ard the New
Hampshire Coagal Pragramat DES examinedthe connecton betweendevelopment and
water quality in the Seacaag. Three of the studyOsampling siteswere locaedin the
Exeter River Watershed. A report detailing the reaults wasreleasedin 2005. To view the
report, visit http://pubs.usgs.gov/sir/2005/5103/

August, 2004--The Exeter River Study Committeeis egalished by the Exeter Board of
Sekctmen The committeeincludesa selecimanaschairman three citizers, the water and
sewer superintendert, the town engineer, the fire chief, and arepresenative from the
Conservation Commission, Plaming Board, Water and Sewer Advisory Committee,
Phillips Exeter Acacemyand The Mill. The Committeemeets monthly and is charged
with providing adviceto the Board of Sekctmenin all matersrelating to the
maragemert of the Exeter River, its tributariesand watershed Note: This group differs
from the Exeter River Local Advisory Committeethat wasformedasareault of the
Dedgnated River Nomination in 1995.

2004-2005--The New Hampshire Coagal Pragram at DES brings stakeholderstogether to
talk about a multi-partner effort to address the issuesfacing the Exeter River Watershed
This partnership includesother DES programs, including the Dam Bureauand Watershed
Assistance Section, the Town of Exeter, New Hampshire Fish and Game and the
Rockingham Plaming Commission.

Spring/Summer, 2005-- Public and agency input on the Exeter River Study is gathered
during a seriesof public meetings facilitated by the Rockingham Plaming Commission.

May, 2005-- Public hearing is held by the DES Dam Bureauto receive tegimony for the
Lake Level Invedigation.

Felruary, 2006--The consultart providesaninterim report on the Exeter River Study,
de<cribing the 2005 activities To view the report, visit
http://town.exeter.nh.us/tm/riverfiverinterim.pdf

Spring, 2006--Draft project proposal is negotiatedfor the Exeter River Watershed
Redoration Plan. This project will include looking at water quality in the Exeter RiverOs
subwatersheds and developing watershed-based maragemeri plans to protectand redore
water quality and hahitat



Who are the program partners and what are their roles?

Program Partner

Role

DES New Hampshire Coagal Program

Takesthe program lead coordinatesprogram
partners provided $20,000 to overal program,
and between$10,000-15,000 in staff time;
provided funding through amual contractwith
the Rockingham Plaming Commission;
coordinates biomonitoring study.

Town of Exeter

Town hascontributed $75,000 in total to the
consultart Wright-Pierceto conduct the Exeter
River Study, $25,000 in 2005 and $50,000 in
2006; town staff helps define maragement
problemsand works with consultart.

Exeter River Study Committee
(Committeeegalishedin 2004 by Exeter
Boardof Sekectmen)

AdvisesBoard of Sekectmenin all maters
relating to the maragemert of the Exeter River,
itstributariesand watershed providesinput on
consultartOsacivitieson the Exeter River
Study.

DES Dam Bureau

Inspect dam condition; conducts Lake Level
Invegigation; givesinput on Great Dam
impoundmert levels.

DES Watershed Assistance Secion

CoordinatesExeter River watershed-based
plaming with Exeter River Local Advisory
Committeeand the Rockingham Plaming
Commission

New Hampshire Fish and Game

Givesinput on damoperaion and hahitat
concerrs relatedto fishery maragemert.

Exeter River Local Advisory Committee
(acommitteeauhorizedunder state statute
with repreenativesfrom Darville, Raymond,
Sardown, Kingston, Eag Kingston,
Brentwood, Kensington, Cheger and Exeter)

Helps define maragemert problems; provides
informaion and feedback on program projects;
provideslinkagesto the other towns in the
watershed partner in watershed-based plaming
effort.

Rockingham Plaming Commission

Faciitatesstakeholder, agency and public
input; servesasliaison to Exeter River Local
Advisory Committeeand Town of Exeter; DES
contractor for watershed-based plaming
acivities

Exeter River Watershed Program Projects:

Exeter River Study

What data has been collected by the consultant and what is it telling us?

The consultartOsvork providesinformation necesary to undergand existing water quality and
guartity concerrs on the Exeter River. Also included wasan assessmert of funding opportunities
for potertial Exeter River infragructure improvemerts and the evaluation of the feasbility and




costs of auomatedimpoundmert level monitoring equipmert. To view the full text of the Exeter
River Study Interim 2005 Report, visit http://town.exeter nh.us/tm/riverkiverinterim.pdf

Data highlights as provided by the consultant:

The Great Dam spillway capacity isinadequate (page 7-11). Its capacity wasevaluated
for ararge of flows, including valuesfor 50 and 100 year peak flows, CE but the aralysis
of spillway capacity with the low-level gate in the fully-open position indicaiesthat the
overtopping of the right abutmert will occur at a flow of approximately 2,650 cfs (cubic
feetper second). The return interval of this evert isless than 10-yeast O(page 7-11).

Discharge camcity of the gate is inadequate to have a significart affect on upstream
flooding. Accarding to page 10-6 of the report, CE the gate hasa mamginal cagecity to
requlate upstream water levels at fl ows higher than approximatly 250-cfsO(cubic feet
per secand).

In the months of July and August, dissolved oxygenlevels arein gereral declinein the
lower reachesof the Exeter River, with the lowest levels in theimpoundmert just
upstreamof the dam. In addition, levels of dissolved oxygenmeasiredfrom a sampling
station on the fish ladder were consistertly low, posing arisk to migrating fi sh that
require oxygento breathe. Refer to page 5-19 for figuresof sampling dates locations
ard reallts.

Sedmerntation and chamel configuration play a significart role in flood water elevations
on the Exeter and Little Rivers (During periods of lower flowsE hydrauic effects
associated with the GreatDam backwater could be augmerted by chamel control within
the reach of the Exeter River downstream of the Court StreetBridge. In this cas, water
surfaceelevations in the affecied reachof the river would be a function of both the
backwater and limited hydrauic conveyance within the chamel,O(page 4-2). Thisis
basedon a qualitative assessmen of theriver and not yet beenmeadured precisely.

What are the next steps for the Exeter River Study?

Summer, 2006--Exeter River Study Committeeusesthe consultant®<L005 fi ndings,
agency and public input to develop the scope of work and idertify the next steps for the
remainder of the studyOglata gathering.

Summer, Fall 2006--Consultant will conduct 2006 acivities including evaluating

modifi cations to Great Dam and how those madifi cations will mitigate upstream
flooding, examining what water flows arenecessary to maintain fi sh hakitat and
continuing to study agect of water quality, and conducting river depth profilesto better
undergand the hydrauics and backwater.

Early 2007--Consultart will provide draft report.

Mid-2007--Public invitedto commert on draft report.

2007--Consultart providesfinalizedreport.



Lake Level Investigation

In 2004, Exeter reddents requededa Lake Level Invegigation by the DES Dam Bureau
Requeds for thisinvegigation canbe made by property ownerswho feel that changing levels of
water arereaulting in property damagg. Invedigation proceduresareset forth by New Hampshire
state law.

The Lake Level Invegigation looks atthe level at of the impoundmert that canbe set which
balancesthe rights of individual land ownerswith the public interegs associated with the
impoundmert. The invegigation examineshistoric flowagesand damlewels.

What has been done so far?

* Aninterim damoperaion planhasbeenput in place. The interim planwasdevelopedin
callaboration betweenDES and the Town of Exeter Departmert of Public Works.

* A public hearnhg washeld in May 2005, and public commen wasreceived
What are the next steps?

* A final decision will be issued upon completion and review of the ongoing
studiedengineerng amalysis, also being conducted for the Exeter River Study by the
consultart. The final damoperation planwill setthe level of the river based on weaher
conditions, the needfor water supply, the fl ooding concerns araund the impoundmert and
wildlife impact. As conditions change, the planwill tell the Town how to operat the
damto make sure flooding is lessened fish canpass overthe dam, and the river doesOt
run dry.

For more information, contact Steve Doyon, DES Dam Bureay (603) 271-1966,
sdoyon@desstate.nh.us

Exeter River Watershed Restoration Plan

This projectwill include a classificaion and prioritization of all subwatersheds, or smaller units
within awatershed, within the Exeter River Watershed. Pollution loadng egimatesfor pollutarnts
of concern and the necessary pollutart reductions to meet water quality standards will also be
studiedfor selected subwatersheds.

Ultimatly, subwatershed plans will be devisedthatidentify acions neededto reduce pollution
and address threas to water and hahitat quality. The subwatershed plans will also include the
costs and authority to implemert the plans, aninformation and outreachcomponert, aschedule
for implemertation, measurale miledones succes indicatrs and anevaluation planto evaluate
the effeciveness of implemertation efforts overtime,



What has been done so far?

* Datahasbeencompiledfor the watershedvulnerahlity analysis. The data ard
informaion are neededto undergand the threas to water quality and the areasin needof
redoration. Digital magping informaton on the location and amount of impervious
cover, wetlands and foreg cover wascallecied Chemical and biological water quality
datafrom environmertal monitoring wasalso compiled

* Anagreemert is being negotiated betweenthe Rockingham Planning Commission and
DESto conduct the vulnerahility aralysis and create subwatershed maragement plars
through public participation.

What are the next steps?

* Thisfall, the grant agreanert betweenDES ard the Rockingham Plarming Commission
will go to New Hampshire Governor and Council. Perding approval, work will begn.

Biomonitoring Study

In 2005, afour-yearcooperative NHCPMUSGS study report on stream quality and watershed
urbarization caled CGEff ecss of Urbarization on Stream Quality at Sekcted Sitesin the Seaoad
Regon of New Hampshire Owasreleased The study included both biomonitoring, or looking at
living indicators, and chemical monitoring, or looking at chemical parameters, which complemert
eachother in underganding water quality. Biomonitoring incorporatesthe cumulative effects of
water pollution while the reallts of asingle water samge arelimitedto that specffic date and
time. Chemical propertiescanbe sersitive to changing conditions, like intermittert dischargesor
periodic storm evert.

What were the results of this study?

* Threesitesin the study were from the Exeter River Watershed, and showed a correlation
betweenfored cover and increased water quality. |mpervious surfaceswithin the
watershed arnd the loss of natural buffers may be contributing to the frequerncy and
severity of the fl ooding.

* In gereral, study reaults show that siteswith greater than 14% impervious surfacein the
watershedshoweda declinein overal streamquality asindicatedby physical, chemical
and biological samgding reaults. To view the report, visit
http://pubs.usgs.gov/sit/2005/5103/ or contact Saly Soule 559-0032,
ssolue @desstate.nh.us for a hard copy.

What are the next steps?

* In 2006, volunteersparticipating in the DES Coadal VolunteerBiological Assessment
Program will gather data on maaoinvertetrates which areliving organismswithout a
backbone that canbe seenwith the naked eye, at 10 sites in the Exeter River Watershed
Tolerant macrdnvertebratescanthrive in polluted conditions while theintolerart are
more sernsitive. For examgde, mayflies stonefliesand caddisfliesstruggle to survivein
pollutedwaters while midgesand aquatic wormsare oftenfound in these conditions.
Another indicabor isthe ratio of pollution intolerar to tolerart species If the hahitat type



isidealfor intolerart typesof macroinvertetrates but alarge proportion of the
individuals found arepollution tolerart, therecould be awater quality problem

* Inlatefall, 2006, areport on the macroinvertetrate data collecied and future
recanmerdations will be released The information will be usedto aid the developmert
of the Exeter River Watershed Redoration Plan

Whom do I contact for more information on the Exeter River Watershed Program?

* TedDiers New Hampshire Coagal Program at DES, (603) 559-0027,
tdiers@desstate nh.us

* Lionel Ingram, Exeter River Study Committee Chair, (603) 778-0591,
lionelingram@comcag.net

* Theresa Walker, Rockingham Planming Commission, (603) 778-0885, twalker@rpc-
nh.org

* Jemifer Perry, Town of Exeter Enginee, (603) 773-6157, jperry@exeterrh.org

* Natalie Landry, DES, working on Exeter River Watershed Regoration Plan, (603) 559-
1507, nlandry @desstate.nh.us

* Steve Doyon, DES Dam Bureay (603) 271-1966, sdoyon@desstate nh.us




