The Baboosic Lake

Stormwater Improvement Project

A Final Report to
The New Hampshire Department of Environmental Services
Submitted by
Richard Sullivan & Greg Gendron
Baboosic Lake Association

PO Box 1106
Ambherst, NH 03031

December 31, 2008

Funding for this project was provided in part by the New Hampshire Department of Environmental Services with funds
from the U.S. Environmental Protection Agency under Section 319 of the Clean Water Act.

ﬁ NEW HAMPSHIRE
. DEFPARTMENT OF
Environmental

Services




TABLE OF CONTENTS

. EXECUTIVE SUMMARY

. INTRODUCTION

. ABOUT THE BABOOSIC LAKE ASSOCIATION

. GEOSYNTEC REPORT

. PROJECT GOALS AND OBJECTIVES

. WATERFRONT AND WATERSHED BROCHURE

. SITE DESIGN PLANS

. SITE LOCATION MAP

. NEWSPAPER ARTICLES



Executive Summary

The scope of this project is large and this grant was what we considered the first in many steps
(phase 1) to begin to repair Baboosic Lake. Baboosic Lake has been experiencing more frequent algae
blooms, specifically cyanobacteria algae blooms. Through studies conducted, it has been determined
that the primary cause of this and the general water quality degradation can be attributed to excessive
Phosphorus loading, mostly from direct runoff.

Original Proposal Outcome Statement:

The ultimate outcome or goal is to reduce watershed phosphorus loading in an
effort to reduce algal blooms and eliminate Cyanobacteria blooms to meet state water quality
standards.

This will be accomplished through developing a watershed based plan and site-specific
stormwater BMP implementation. The purpose of the watershed-based plan will be to prioritize
phosphorus and sediment load locations and makes recommendations on methods to reduce
these pollutants. The purpose of designing and implementing the landscape / stormwater
BMPs will be to immediately engage in implementing watershed changes to reduce
phosphorus and sediment loading.

We feel that our phase one was very successful. Our execution period was from February of
2006 through December 2008. The Baboosic Lake association consisting of 12 individuals was the
primary organization responsible for the development and success of the first phase of our program.
The initial objectives were to generate a campaign of public education through the development of a
watershed homeowners guide, mailings and website tutorials. In addition, we wanted to identify the
most problematic sites where significant amounts of water runoff were occurring and gain a plan to
resolve or mitigate these problem areas. Our partner for this portion of the phase is Geosyntec
Consultants.

Our initial estimate for the project total was $50,000.00, of which $30,000.00 was the grant and
$20,000.00 was the required matching funds. The total expended was just over $52,000.00 of which
the matching funds represented approximately $23,000.00. Worthy of mention is that the BLA
exceeded the required match, of which approximately $3,000.00 has been documented and submitted
with our closure documentation.

In closing we are pleased to report that we have met the initial targets as follows:

a). Designed, generated and conducted mailing of watershed homeowners guide.

b). Designed and implemented new web site for public education.

¢). Directed efforts of Geosyntec and participated in site identification resulting in Watershed
Based Plan.

d). Negotiated costs on site rectification designs obtaining additional site designs within
original budget.

e). Implemented BMP’s at 3 sites



Introduction

Baboosic Lake is a 221.9-acre natural lake situated on the boundary between the towns of Amherst
and Merrimack, New Hampshire, with its watershed of 1536 acres extending into both towns. Constant
water quality monitoring for the past twenty-five plus years reveals a continuing deterioration in water
quality and clarity. Baboosic Lake has experienced declines in water quality in recent years, and has
been included on the Draft 2008 List of Threatened or Impaired Waters That Require a TMDL for
nuisance blooms of Cyanobacteria (hepataoxic blue-green algae), elevated Chlorophyll-a
concentrations, and elevated levels of the bacteria Escherichia coli.

A Draft Diagnostic Study by NHDES in 2000 reported that Phosphorus loading is the primary
contributor to a decline in water quality. The Study’s Phosphorus budget lists watershed inputs as: (in
declining order of magnitude) septic systems (48%), gulls (35%), direct runoff (11%), tributaries (3%)
and atmospheric (3%).

As a result of excessive phosphorus loading through tributaries and direct runoff, algal blooms and
more specifically Cyanobacteria blooms have become increasingly more frequent in recent years.
Cyanobacteria blooms have lead to Baboosic Lake as being impaired and not meeting state water
quality standards

Reducing Cyanobacteria blooms and Chlorophyll-a concentrations in Baboosic Lake will require
reducing the amount of phosphorus entering the lake from sources such as septic systems and
stormwater runoff. In freshwater lakes, phosphorus is usually the most important nutrient determining
the growth of algae and aquatic plants. As such, increases in phosphorus levels tend to be strongly
correlated with decreased water clarity, increased algal abundance and other indicators of declining
water quality. To reduce algal blooms and eliminate Cyanobacteria blooms phosphorus loading as a
result of septic systems, gulls and stormwater runoff (tributaries and direct runoff) must be prioritized
and addressed. Currently, a multi-phase community septic system project is underway, and with the
transition out of the Amherst dump, the gull population has been significantly reduced. Pollutant load
allocation will occur through the development of a watershed-based plan. Phosphorus load allocation,
if not assessed directly, will be assessed indirectly through analysis of sediment loads. In addition
several shoreline properties will be selected for stormwater best management practice (BMP) design
and implementation targeted at reducing stormwater runoff rates and volumes through infiltration. This
will likely occur through native vegetation buffer plantings, stream bank stabilization, vegetated swales
along lake roads, and stormwater detention/infiltration areas within the watershed. A byproduct of this
will be sediment load and therefore phosphorus load reductions. The outcome verification will occur
through modeling pollutant load reductions, improvement in the VLAP water quality results, reduction
of algal blooms and elimination of Cyanobacteria algal blooms. It should be noted that outcome
verification will be based on implementation of projects having the greatest ability and feasibility to
reduce pollutant loadings.

In addition to the watershed based plan and BMP design and implementation the BLA will lead an
education campaign targeting landowners within the watershed about their individual impact on the
watershed, stormwater runoff and the lake. Education will be accomplished through development and



distribution of a Waterfront and Watershed property owner’s guide, landscaping methods to reduce and
manage stormwater runoff

About the Baboosic L.ake Association

In 1982 Baboosic Lake started its own water quality testing and is working closely with the NH Lakes
Lay Monitoring Program. In 1986 the Baboosic Lake Association was formed to help with lake issues,
inform and educate waterfront and watershed residents and to help protect and preserve Baboosic Lake.
Our organization consists of 12 members all being watershed property owner of varied backgrounds.
We have developed and maintain a very informative web site for the waterfront and watershed residents
to use for information and guidance. We now have an email blast system in place to keep property
owners abreast of current or urgent issues. We are also looking to supplement any state or federal
funding we can get, with and grow, personal and corporate donations. The other factor, almost as
important as funding itself, is that we are now focused on teaming with and are developing excellent
relations with our towns. We have anew spirit of support and cooperation, which if nurtured, will prove
to be very beneficial to Baboosic Lake. We also have negotiated discount rates for septic pumping with
a local contractor to encourage people to keep their septic system pumped and maintained. We are
currently negotiating with a couple of local hardware store’s to obtain a discounted rate for
phosphorous free fertilizer and to have the supplies delivered to the lake residents in early spring.

Geosyntec Report (double click to expand)
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Project Goals and Objectives

The ultimate outcome or goal is to reduce watershed phosphorus loading in an effort to reduce
algal blooms and eliminate Cyanobacteria blooms to meet state water quality standards.

This will be accomplished through developing a watershed based plan and site-specific stormwater
BMP implementation. The purpose of the watershed-based plan will be to prioritize phosphorus and
sediment load locations and makes recommendations on methods to reduce these pollutants. The
purpose of designing and implementing the landscape/ stormwater BMPs will be to immediately
engage in implementing watershed changes to reduce phosphorus and sediment loading.



Waterfront and Watershed Brochure (double click to expand)

Interesting Baboosic Lake Facts

THE BABOOSIC LAKE | Stormwater Improvemenit Project

Help...

Site Design Plans (double click to expand)
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Site Location Map (double click to expand)
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UNION LEADER
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Lake
study:
17 site
need

work

+Water run-off: Work has
to be cone to keep pollution
out of Baboosic Lake, agroup

s3ys.
By MAFK OUELLETTE
MHM

MERRIMACY — With a =

centhy completed weter quality
Imprevemant plan in hand, the
Baboosc Leke Assoclation s

sriving to make progress in its:

deanus mission.
Babcosic Lake, a Z22-ace

17 propertice ;
sites where there is significant
storm water mn-aff, OF the 17
gites, 13 are in Mertimeck ard
four arz in Amherst, said associ-
ation President Richard Sulliven
of Merrimack.
Sullivan sad rur-off has been
a protlem for homes o Mer-
vimawk Devise e goopeerios,
tend 1o shop down 1o the lake,

Newspaper Articles (double click to expand)

In June 2008, the assoctation
wis awarded a $30,000 Depart-
ment of Envirpnmental Services
grant — 520000 to have Geo-
syntec divise s walershed plan
amd 310,000 for design werk,

The estimated cost to elimi-
nate problens ot the 17 sites is
$166,000, ranging Tom 55,000
& 10,000 pet propety, accord-
ing to Andy Chapmen, a co-
ondinater for the stare’s Clean
Water Progrem. Sulliven said
the association is in the process

of picking some sites that could | 3

receive upgrajes.
Work could include piacing

stones where they could slow .

dewn nm-off and satablishing
ran gardens and other meth-
niels tn divert water away from
th Iake, Sullivan safid.

When It comes dme o do
the site work, Gendron said,
he'd like 1o see local compora
tans donate materials and ser-
vices and volunteers contribute
Tahar.

Sabonsic Like has had algae
blaoms caused by high phos-
phorous levels, s3id Gendron,
hut hie hopes onn day the wara
wiil get ¢ clean bill af health “sg
the state doesn't have to eome

eause it isn't aafe. | take that

petsonally,”
The fwm towme have pot o de-

In here and close our lake be- cide whea they will sit down o

Above Is a view of Baboosic Lake from the 1own beach in
Amherst,

discuss the profsct, but sk
tion members ssy that whateve
work i done will require mor

maney.
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Nashaway Chapter of the Audubon Soclety of NH

AﬂllOllﬂCCmClltS

43rd Annual Christmas Bird Count

From December 14,2008 through  to assess the health of bird popula-

]a.nmry 5, 2009, tens of xJnounnds tions - and to gnide conserva-
of volunteers hout the Linn i belp

Ihmug Amer-
icas will take part in an adventure From feeder-watchers and feld
thm has become a family tradition  observers Lo count compilers and

generations. Fauuhes and
birders and.

WEDDING

regio ryone who takes
art in the Christmas Bird Count
it for love of birds and the ex-
citement of friendly competition --
and with the knowledge that their
efforts are making a for

ntud.em.a. scientists,
armed with bincculars, bird guides
and checklists will head out on an
annual mission - often before dawn.
For over one hundred years, the de-
sire to both make a dnszrau:e and  science and bird conservation.
to experience the beauty of nature On Satn December 27, 2008
has driven dedicated peopleto leave  the Nashaway Chapter of the Audu-
the comfort of a warm house in the  ban Society of New Hampshire will
middle of winter. take part in this annoal adventure.
Each of the citizen scientists who  If you would like to count birds in

brave snow, wind, or rain, to take  the field or at your feeders, contact
part in the Christmas Bird Count Contact Richard Buﬂ.wslu at 429-
make an enormous 2537 or rhiel: En
conservnunn ubon and other ails. For more mﬁm—

mare det:
visit: htt‘pJ'MWsud.ubnnmg'hltd"

(h.ﬁ longest-running wildlife census  cbe/history html

Baboosic Lake Association
Mobilizes Lake Improvement Plan

AMMERST - On Saturday No-  dations. The BLA has also recent-
vember 1st The Baboosic Lake As- Iy quah.ﬁedﬁum and fully anticipates
sociation in conjunction with the tional funding this year
Four Seasons housi P continue the i of

ground on an

jECL

nfmd\mgi on a cost effective ba—
sis, the BLA is trying to uuhzzvol—
unt;r]abnr and donations of mate-
e water runoff and  rial

Thisis bem:mng an exciting time
becanse we are starting to see the
results of our efforts. This is the
first year mabomﬁuuryeamlhxlwe
have not had a maj
B e s e expan-
enced iﬁmﬁc occurrences, We
firmly believe that the efforts of the
town of Amherst to work with the

bar according to
Richard Sallivan, presdent of the
Baboosic Lake Association. This is
not the first site um work has com-

menced. Work at the Amherst town
beach has began as well as several

Mr. and Mrs. Daniel Holbrook

e e e ‘f L T On Saturday, Seplember 27, Miss June Worster daughter of
=] mentaticn of ¢ Winston and T “Amherst was married to Mr. Dariel

nt munity s Llcsystelmhlve ided
thrangh the NH Departm mg‘ i provi Holbrook. The groom is the son of David Holbrook of Broakline

a significant basis for water i
un rovement. The BLA is am
vnlum&mﬁ:rsuppﬁrtm\a-
bul:. material or. donations
to assist us in our efforts to improve
Baboosic Lake. If you would like to
donate any of the above you may
to the website at www baboosiclake.
com or yon may call Richard Sulli-
o, resident at 424-6347 anEg
n, vice president at  673-

and Debbie Demersof New Baim;madby i
ring ceremon; Gray Jr.

Iumce m’thePeaoe at The Hamptan Besch State Park.
The bride was given in marriage by Wi Carter, her step-
Themmdufhnmr was Katherine Shirey  Other bridal atten-

m]mecmm]enemmmadlhebndg The
ﬁ.uwer%:‘lwsinale Stevens niece of bride and the ring bearer

ihm were Derek ‘Adam Dziki, and Christoy Med-
ico, friends of the gmmmm pher
A reception was held st The Hampton beach state pack

— e and the fe k
government back in 2006. Work-
ing with the DES and an
engineering firm the BLA de-
signed an_ informative brochure,
had an analysis done of the lake and
the engineering firm has provided
the BLA with a pubhcauun J.m.mg
the major contri of problem:

Tor the laks, We are new in process

of implementing these recommen-

Please send Engagement and Wedding announcements

(forms available at www.amheisteitizen.com) o Editor:

The Amherst Citizen, PO Box 291, Amherst, NH 03031,
Aiso, enclose a S.A.S.E. for return of color or B&W photos.

www.amherstcitizen.com

Mr. and Mrs. Bradford M. Ship
ansM@m}jmber‘ Salvas, Arlington, VA,d.mgtmemeag

David Salvas, a5 married to M. Bradford M.

mm Amherst w:
Ship, Arlington, VA an Augnst 2, 2008,
. Ship is the son of Christine and Carl Ship of Nesdham,

bl i was performed at the Unitarian Uni-
versalist Church of Nashna by Rev. Steve Edington.

Artending the bride as the maid of honor was Alexis Fach, Am-
herst, of the bride. Serving as attendants were Eridget
o , Sarah Maher, Trumbull, CT, Lynne Delise,
Belmont, M A, and Julia and Emma Kim, Stratham. The ring bear-

er was William Delise of Belmont, M. Katie Hogan, cousin of the
bride, served as the vocalist.
‘The best man was Erin Kuer\.hNew York City.

ide,
X Tndd Rod(weod. A.rhnglun. VA and Park Ridell Boston, MA

serve s
S s Sky Meadow Couniry Club, Nashua
Thecuuple rmoaned in Puertn Vallarta, Mexic

School. she holds
Aiiumpl:\nn a Masters in teach-
h;.:{ She i lE a 5th g-ade teacher at

Mary G. e et in Woodbridge, VA.

‘Newdhanm High Schaol. He
i e i
ette College in Esston, DA and a Masters in engineering manage-
‘ment frorn Dartmonth College. He Is employed by PB Conslt in
Washington, DC.

Birth Announcement

Peabody Mill Environmental Center

Fall Programs through December 2008

PO Box 1045
Amherst, NH 03031

6036731141
Whw.pmec.org

Leave No Child Inside- School Vacation
Day ngrams
wondering what your dul.d.rerb‘wﬂl

dﬂ‘ﬁlmw“hnhm eyt spnd the oy
to PMEC wl 5| e
\eaming about and. enjoying ature! | €

‘tent x.u ﬁum dw to day dej end.i.qg
o weher " ELjo Thdoer & nidont vl

iate
mg inchuding outdoor activities.
Please an extra set of dothing shoes,
and socks.

When: Wednesday 11/26 & Friday 11/28
(Than acess), Frida L‘ms&Mm-
S 2

day 1 iday 12 (Wintar Break).
Where: PMEC
Time: Half Day -Noon or 1:00-4:00PM

y SEDOAM.
Full Day 7:30AM-5:30PM
Fee: $20 Half Day Amherst Resident, $30 Half
Day Nonresident
£40 Full Day Amherst Resident, $580
Full Day Nonresident
$17E Full Week Amherst Resident,
$186 Full Week Nonresident
Under the Moon Hikes
o for stories and a walk in the woods
easy paths that accommodate

PMEC hely you ﬂnd
m%g?ie might sk x‘i

help you navigate uneven
When:  Full Moon Hikes

Friday, 12/12 at 7:00PM

New Moo Hikes,

Fiiday, 11/28 at 7:00PM

Saturday, 12727 at 7-:00PM
‘Where: Various Locations (see the PMEC

website)

Fee: $6 Amherst Resident, 58 Nonresident
$15 Amherst Huﬁ»dam family (3+

peoplel, $20 Nomaciant oy (1 poopie)

Leave No Child Inside — An Evening in
the Woods

Send your child to the PMEC to recannect
withnature! The]ernghnh servation is an
‘Your child will love
outdoor acuvi:ies s as star night
ru.kes and observlﬂg animal he Once

childr ks. games and
crdl.s Each child m].l come home with a na-

ture themed eraft. Children must be school
aged. Please dress your child in appropriate
outdoor clothing. Children grades K-8.
When: 12/12
Where: PMEC
Time: 6:00-8:00PM
Fee: $20 Amherst Residentinight, $30 Non-
resident/night
GPS Rentals

Saturdays & Sundays 12-4PM or by re-

L.

Have you always wanted to use a GPS, but
don't even know how they work? Rent a GPS
unit! Basic instruction is av:
person d.un;g PMEC hours of

Interested in renting mid-we
673-1141 and we'll seeif we can accar
“your request.

When: Saturday & Sund:
Time: 12.00-400PM
Fee: $10
Snowshoe Rentals
Saturdays & Sundays 12-4PM or by request.
vaab.I.eas 5000 25 it SNOWS. N
wrshoes are availahle in avariety of sizes
for 130 b e o720 b you can walk, you
can snowshoe! Rent in person during PMEC

‘hours of operation. Interested in renting mid-
week? Call us at 673-1141 and we'll see if we
can accommodate your request.

When: Saturday & Sund:
Tirme: 1.2“)-4.’509 =

Fee: $4 per parson Noon-4PM or $10 for 24
haour rental.
Amheist Tree Lighting Ceremony
Please join us before the tree lighting cer-
mony at the Fire Station to create a nature
c[aft and visit with PMEC staff and volun-
teers!
When: Sunday, 12/14
Where: Amharst Fire Station
Time: 2:00-4:00PM
Fee: Free
Monthly Creature Feature
How long can a beaver hold its breath for?

Eq_}rtx‘mnmem;{CenLer . -
is monthly program is geared towards
peaple af allages who wan: to see ive animals
%% Aose and persoral

animal will bekamxed each Saturday.

When: Saturday 12/6
Vers: PMEC
me: 2:00-3:00PM
Faa. Free to Amherst Residents (donations
coepted), 31 Nonresidents Scouting Pro-
g?}“! and love to spend
you and your scout grou
a Satariny horming catrng & bedge, A
"Try It", or just having fun learning about na-
tureand the enviranment then let PMEC wark
am. The PMEC

your group, please call to see if we can sched-
ule wm%m for another day.
Monthly Fireside Chats

PMEC is again hosting monthly fireside
chats. These cl wdle:g

natural history of New H:
2 fow These programs are geared towand

Du you hate taking (hz garbage to the
transfer station eve k? Have someone
else do the dirty wuri and help us El(ﬂ some
extra cash! Sng-x up for wedsk{ trash remaov-

thoo services and
they'll give FMEC sz.o evays months. U.n—
like most waste removal services, H20 ever
Iecyd.ei' Be sure to mention }h&m‘liuﬂ’MEC

u sign up! More info is available at
mp:f.ri:;ebyadmp com/pmechtm or by call-
mg 603 732-0961
of PMEC are callec ting old edl
Ehonessndmk.’mnﬂ cartridges toraise funds
off boxes are located at the PMEC, the
erst Town Hall & Amherst Library.

Please visitour website alwwpmac ong for
‘mare n. Register online at www.
for PMEC pro-

What is the enly bisd that can I
Do Frogs drink through their skin? Why do
only the famale mosquitves bt Learn the
answers to questions

ing “Creatuve Feature’ at the Pesbody Mill

I.onger be accepted at the Li-
B ot the T il Al pebirare egquite
pre-registration.

Aaron and Danielle Hmnptgg of

their daughter, Lydia J: ielle
hmy barn Ocmber 12 2008
0 pm, in West Penn hospital,
Pu.\rburgh P, Shawelghed 7 s 13
and was 20 inches

Pma—nslgmndpenenu are Dan and
Barb Humphrey of Mount Vernon,

Ohio. Maternsl  grest-grandy -

ents are Manrice sgﬁ

neuf and Georges 1

Nndeau, both of Nashua Pal.emal

Mater -grandparents are Claise and
md[ga( ents are Col.omal lan Rud\]oneso.f(:em.erbu Ohio,
Phaneuf of Carlisk, PA.

Birth Announcement

Gh what a blessing oh what a joy,
Phil & Isabelle Breeding of Amherst have another boy!
Charles Phillip Breeding was born October 12th,

A tall 21 34 inches and § lbs 6 oz of perfect health

brother fames who fust turned 2,

A.-\sm excited to recieve him, it's too good to be true!
Iparents also are as proud as they can be,

&Dsnbs Cattiaux of Hollis, NH
a‘m & Rita M&quf&zhaﬂab Scodand
Love their growing family tree.
So agreat big thanks to Dr. Witt for her expertise and cave,
And for our dowla Karen, @ priceless guide, none can compare.
But most of all we thank our God for His blessings that abound,
Especially the gift of children, such joy that we have foind.

Clubs, Civic Organizations, Non-Profits
please submit your publicity to
The Amherst Citizen:
news@ambhersteitizen.com



Conclusions and Recommendations:

Based on having experienced the organization, administration and execution of this program along
with the successes we have achieved, we can say that the BLA has learned a great deal. We are
becoming more skilled at understanding the needs of the lake and how to present facts to people that
make sense for the long - term health of the lake. It is our opinion that by demonstrating how we care
sets a positive example for others to follow.

During the term of this grant we set goals and we are pleased that we were able to accomplish them.
As stated earlier, the goal to identify the sources of runoff, evaluate and prioritize them based on
loading was accomplished. The Watershed Plan was then developed in conjunction with Geosyntec,
which detailed all of these sights, their estimated pollutant load and suggested schedule of priority. The
plan also contained recommended solutions to these issues. Upon completion of the Watershed plan
came the decision process for sight selection, BMP design and implementation. Through negotiation
we were able to obtain three additional sight designs for the original budget, which was supposed to be
three. Implementation of BMPS has commenced at three sites, only to be curtailed by the winter
weather. Another success was the design and publication of the watershed homeowner’s guide.
Through many hours of creative design and review, the BLA came up with a very informative guide to
assist people in understanding the needs of the lake and maintaining practices that will be beneficial to
the lake and the surrounding watershed. In addition to these successes we achieved a couple more that
are more than worthy of mention. We have begun to develop a working relationship with the town of
Ambherst and feel very positive about the ability to do the same with the town of Merrimack regarding a
mutual interest in cleaning up and improving the lake. We have also made significant strides in getting
our message out to the people of the towns. We have done the mailing of the watershed guide,
appeared in a broadcast of the board of selectmen meeting on local television and developed and
maintained a Baboosic Lake website.

In conclusion, we would like to make the recommendation that the program to improve Baboosic
Lake be continued. We are encouraged by homeowner and the town’s receptiveness to the program
and are confident that we can make great strides with our future efforts.



