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EXECUTIVEUMMARY

Baboosic Lake is222 acre body of water situatedetween the Town of Amherst and Town of Merrimack, New
Hampshire. The lake happroximatelyl39 yeafround and sasonal homes located arounts perimeter. Over

the past fiveyears the Baboosic Lake Associatisasimplemented a series of Best Management Practices (BMPs)
on thirteen sitesaround the lake based on recommendatgdfnom the 2008 Baboosic Lake WaterdigasedPlan.

The remainingitescouldbe completedwith additional funding and support.

The objective®f thisreport are to provide an update to the 200an with a summay ofthe activities, dataand
reports that have beendevelopedin the last fiveyears. Included in this report are updated water quality
information on existing phosphorus and a trend analysis of previous levels,omitaring schedule and
identification of respective rolesfor BMP maintenanceand recommendations dr existing regulatns and
operating procedures.

The water quality daténdicates a decrease in phosphorus over the last yiwars however,according to NH DES
and the NH Lakes Lay Monitoring Progrtira lake remains impairedPrevious phosphorus levels demonstrate a
growing phosphorus concern from anthropogenic sourcks.the water quality in the lakbasdeteriorated, the
Baboosic Lake Assod@t and othershavesought guidanceand taken actiorto stop the trend of declining water
quality. Since 2008thirteen of the seventeen recommende®8MP sites have been constructed and thstallation

of the Baboosic Lake Community Septic Systeas completed The estimated pounds of phosphorus reduction
are approximately 40 pounds per year based on the origingjlectionsfrom the 2008 plan anéstimated by CEIl

in 2011. The remaining phosphorus load reductisededis 29 pounds per yeaihe trend analysis and other
water quality dataare provided to demonstrate the current lake health and emphasize the importance of
maintainingthe BMPs to continugphosphorus reductionThe next steps for stakeholders around the lake are
centered on installing the remaining BMRscreasingoublic outreach and education efforts, ameaintainingthe
existing BMPs.
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INTRODUCTION

The Nashua Regiah Planning Commission (NRR€&geived funding from theNew Hampshire Department of
Environmental Services (NH DES) throughSketion 604(b) of th€lean Water Act to provide an update on the
Baboosic Lake Watershed Based Plan, originally written in, 20@8the Baboosic Lake Stormwater Improvement
Project, written in 2013 This update does natupersedethe original 2008Pan or the 2013plan orany other
preceding reports or recommendatioitmit rather provides a progress reporof existingphosphorusconditions in
Baboosic Lake, a status report on implementation actions originally identified in the 2008 Plan, options for further
reducing phosphorus loading to the Lake, public information and education opportunities, an implementation
schedule, and monitring and assessment recommendations.

Over thecourse of the project, NRR@rked closely with municipal staff in Amherst and Merrimadk DE Sstaff,
and the Bboosic Lake Association (BLA). Additional information and resources on water quality mgref@wits,
educational campaigns and stormwater reduction techniques are available through NH DES and BLA.

SUMMARY OEXISTINGVATERQUALITYCONDITIONS
.Fo22aA0 [1S Aa tAaGSR a AYLIANBR 2y bSg | madtlla KA NS Q:
recreation (i.e. swimming) due to high chloropkgliconcentrations and Cyanobacteria (hepatoxic kjueen
algae) bloomsThe Cyanobacteria bloom impairments are based on data collected in accordance with the NH DES
approved quality control standasd The data is available in the NH DES Limnology Center daté#baise.2012
assessments, the DES removed the 303d List impairment to swimming (as measured by E. coli bacteria). For 2012,
the lake is considered fully supporting the E. coli bacteria caitérshould be noted that the lake is still considered
impaired for cyanobacteria and chlorophgll The 2012 list of Impaired Waterbodieslso documents an
impairment to aquatic life due to elevated chlorophgliconcentrations as a response to elevaggibsphorus
concentrations. Phosphorus is the nutrient responsible for algal growth in most freshwater lakes, ponds and rivers.

Section 303 (d) of the Clean Water Act requitest Sates determine the Total Maximum Dailydds (TMDLSs) for
impaired waterbalies. A TMDL sets the maximum amount of a pollutant that a waterbody can receive and still
support designated uses. In 2Q1he US Environmental Protection Agency (EPA) and NH DES issued a TMDL for
Baboosic Lakéor phosphorus and bacteria. The TMDL idéed an inlake target for phosphorus that should
result in meeting the water quality standards. The analysis suggests that by redutahg iphosphorus value to

MH >3k[ o6 NBdctbaphyRayill e Feduzeuttodevels that will once dgaupport the swimming

use, result in acceptably few cyanobacteria blooms, amthlarophylta concentration that will let the lake again

meet its target trophic condition.

Table 1 demonstrates the original target phosphorus load from the 2008 BabodsicWatershed Plan at 69.5
pounds. Since 2008, 13 of the 17 BMP sites have been constructed and the Baboosic Lake Community Septic
System was installed. The estimated pounds of phosphorus reduction are approximately 40 pounds per year based
on the originalestimates from the 2008 plan and estimated by CEIl in 2011. There remaining phosphorus load
reduction is 29 pounds per year. An updated estimate for a phosphorus load reduction by CEIl was available in 2014
at 10 pounds for the Carter Road BMPs.

Nashua Regional Planning Commission 2|Page
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Table 1.Estimated Phosphorus Levels in Pounds

2008 planiTarget phosphorus reduction needed 69.5
TMDL: Total maximum annual load to result inlake annuall 115.2
mean of total phosphorus concentration of ug/L
2008 Plan:Estimated Phosphorus reduction achéel between| 40.2
20082013
Remaining phosphorus reduction to meet the water qual 29.3
requirements in 2008 plan

(AECOM, 2011a; Geosyntec, 2008)

According to the NH Lake Lay Monitoring Program (LLMP), Baboosic Lake water quality testing indiagties a
reduction of phosphorus loading and a reduction dhlorophylta. However, episodic cyanobacteria blooms
suggest Baboosic Lake remains susceptible to deam algal blooms and periods of reduced water quality. As the
lakeshore and the surroundingplands are converted from forest landscapes to a more suburban area, more
nutrients could enter the lake and promote plant growth.

ESTIMATEBPHOSPHORUREDUCTIONS

The 2008 Watershed Plan sought to improve water quality condifioiBaboosic Lake anéduce the occurrence
of nuisance algal blooms. TRéanrecommended targeting an ilake total phosphorusoncentration reduction of
five ug/L. The reduction would improve the lake to low mesotrophic status and signifidaotBasein-lake water

quality conditions such as water clarity, algal abundance and chloreptgdhcentrations.

In the 2011 Watershed Management Plan (WMP), additional phosphorus reduction loads were recommended by

CEl on the incomplete BMP sites. The recommendations were to yieldame estimated phosphorus levels as

the 2008 plan but with alternative BMPs. Thable 2A Yy RA O 1S&a (KS aAdS NBO2YYSyYyRI (A2
& A (PSlldi@nt removal calculations will be updated in the near future to assess the effectiveness ioktaked

BMPs and identify additionédad reductiors.
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Table 2 BMP Site Locations and Estimated Phosphorus Reduction

All Site Locations from the 2008 Watershed Plar Site Est_lmated P Load CEl estimte tc_JtaI
and the 2012 Implementation Status Report Location Reduction,2008 Plan (Ibs.| pollutant removalin 2011
Iyr.) (Ibs. fyr.)
Site #1: Four Seasons Park, Site A Merrimack 0.1 NA
Site #2: Four Seasons Park, Site B Merrimack 0.2 NA
Site #3: Amherst Town Beach, Bath House Amherst 0.1 NA
Site #4: Amhest Town Beach, Picnic Area Amherst 0.2 NA
Site #5: Lakeside Drive /Greenwood Drive (upper] Merrimack 0.1 0.1
Site #5: Lakeside Drive /Greenwood Drive (lower)| Merrimack NA 0.1
Site #6: #24 Lakeside Drive Merrimack 0.1 0.1
Site #7: Jebb Road Merrimack 0.1 0.1
Site #8: #30 Lakeside Drive Merrimack 0.5 0.5
{AGS | Y tlFdz Qa . 2F G w| Merrimack 0.1 NA
Site #10: North Jebb Road Merrimack 0.2 0.2
Site #10B: North Jebb and Jebb Rog&swmp site) Merrimack NA 0.2
Site #11: #24 Greenwood Drive Merrimack 0.1 NA
Site #12: Lakeside Drive Merrimack 0.2 0.2
Site #13: Autumn Lane Merrimack 0.6 NA
Site #14: Carter Road Merrimack 0.1 10*
Site #14A: Miriam Roagbst wmp site) Merrimack NA 0.1
Site #14B: Carter Rogdst wwvp site) Merrimack NA 0.1
Site #14CCarter Roagbost WvP site) Merrimack NA 0.1
Site #15: Walnut Hill Rd./ Clark Island Rd. Ambherst 1.3 NA
Site #16: Shore Road Merrimack 0.1 0.1
Site #16A: Shore Roagst wmp site) Merrimack NA 0.1
Site #16B: Longa Road (50% complgte)wmp site) Merrimack NA 0.1
Site #17: Hillside Road/ Broad Street Ambherst 0.1 NA
Septic Systems
Community septic systerPhase 1 (11 homes) Ambherst 11.66 NA
Community septic systerPhase 2 (10 homes) Ambherst 10.56 NA
Community septic systerPhase 3 (13 homgs Ambherst 13.64 NA
Community septic systerPhase 4 (9 homes) Ambherst NA NA
Area A: Community septic system (31 homes) Ambherst 32.78 NA
Area B: Community septic system (42 homes) Ambherst 44.44 NA
Area C: Community septic system (34 homes) Ambherst 3586 NA
Area D: Community septic system (30 homes) Ambherst 31.68 NA
Area E: Community septic system (30 homes) Ambherst 31.68 NA
Onsite Wastewater Management Program Ambherst 7.314.7 NA
Land Use

Baboosic Lake Watershed: Fertilizer reduction Both Towns 1533 NA
program

Various Agricultural Sites: AgricultuB1Ps Both Towns NA NA
*data updated from CEI for 2014, see Table 6, page 12

Sourceg(Geosyntec, 2008)

Nashua Regional Planning Commission
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PHOSPHORU®ADREDUCTIOMCHIEVEBETWEEROO8AND2013

Based on thavailableg | G SNJ ljdzt t AG& RIGEFEZ .1 0622aA0 [F1S Aa O2yaiRS|
phosphorus conditins typical of an enriched lake. The lake remains a borderline Oligotrophic/Mesotrophic lake.

Water quality data collected through th&LMP suggest the decreasing water quality has stabiliz&te

classification ranges for this section refer to seasonatayes of phosphorus. Other assessments throughout the

Plan use summer medians unless otherwise specififtbsphorus sample tests reveal a 1.2 ppb decrease in

seasonal average phosphorus throughout all sites on thedake a two year period

1 2010 Seasaal Average Phosphorus (ppb): 14.6 (range642)
1 2012 Seasonal Average Phosphorus (ppb): 13.4 (range; 19.@)
Source(Craycraft & Schloss, 2010)

QLASSIFICATNDEFINITIONS

ht AG2GNRLIKAO ftF1S8Sa FINB O2yaARSNBR dadzyLINPRdAzOGABSE  LINRA
transparency f 2¢ VY dzZiNASy(d O2yOSyiN}GA2yazr t2¢ |f3aAFS 02y 0SSy
growth, and high dissolved oxyffe O2 Yy OSYy i NI} GA2ya ySIN G4KS 1S o2Gid2Yd ¢
LINE RdzO G A @S¢ Sy NR OkdShy low wadeti ttanspareri@yigh Miitr@rit 8oNdentrations, high algae
concentrations, large stands of aquatic plants and very low disdalxygen concentrations near the lake bottom.

Mesotrophic lakes have qualities between those of oligotrophic and eutrophic lakes and are characterized by
moderate water transpareng moderate nutrient concentrations, moderate algae growth, moderate agualtint

66SSRé¢ ANRGGK | yR RSONBIAAY I RAAE2E ASrRycratiRSehdss, 2018,y OSy (i N
2010)

STESAMPLING ANDATA

Sampling by the LLMP occurs throughout the seamorBaboosic Lakat four deep water sites (Clarks, Center,
Sharks and Washer) and five near shore sites (Washer, Point, Moon Beam Cove, Wesh&homeraBeach)o
reflect localized water quality impacts. It is important to note all of the ngaore testing sites occursn the
Ambherst side of the lakéo demonstrate the effectiveness of the community septic systarhe phosphorus
concentrations renained low to moderate in the Lake but fell within the range of values that are considered
sufficient to stimulate an algal bloom. The water quality data continues to suggest the lake has improved overtime
as water transparency has increased and the amafricroscopic plant growth has decreased. Baboosic Lake
remains susceptible to sheterm algal blooms and continues to experience skertm cyanobacteria blooms.
Table 3 shows average total phosphorus concentrations for the multiple sites around e haost are high
enough to elicit an algal béan which can occur at 10 ppb.

Nashua Regional Planning Commission 5|Page
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Table 3. Testing Sites and Seasonal Average Total Phosphorus

Deep Water Sites 2010 NH Lakes Lay Repor| 2012 NH Lakes Lay Report
SummerSeasonal Average Total Phosphorus (ppb)
Clarks 13.0 (range 7.220.1) 13.7 (range: 10.4 16.2)
Center 16.8 (range 8.64.7) 13.0 (range: 11.8 15.7)
Sharks 13.2 (range 9-19.0) 12.9 (range: 11.9 16.1)
Washer 15.2 (range 9:31.7) 13.9 (range: 10.4 19.0)
Near Shore Sites 2010 Report Jubépi(;)?:;}jz:ja?e?pmt
Washer NA 13
Point NA 19
MoonBeam Cove NA 22
West Shore NA 14.5
Town Beach NA 17

Phosphorus decreased at all sites from 2@0D02 except for Clarksvhich increased slightly to 13.7 ppb but
ranged from 10.416.2. The Center site showed the largest decrease in the phosphorus rangé.3.ppb in 2010

to 11.315.7 ppb in 2012. It is important to note all of the near shore site phosphorus levels are higher than the

deep water sites except for Washer.

The 2010and 2012 NH Lakes Lay Reports comptre surface and bottom total phosphorus levels at three sites:

Clarks, Center and Sharks. The reporting demonstrates higher total phosphorus concentrations at the bottom of

the lake compared to the surface. The AugR4t 2012 deep water total phosphorus concentration reached 70.9
ppb at Sharks and was over six times higher than the surface water concentsatidn3 ppb. Historically, the
Sharks site total phosphorus concentrations continuously exceed all othelirsiBg@d0 at 52.0 pug/L and 70.9 ug/L
in 2012. The 18 ug/L increase is potentially due to an occurrenissl¢aternal nutrient loading.

Elevated deep water phosphorus concentrations are oftentimes associated with a phenomenon known as internal
nutrientlor RAY 3T ydziNASyGa FNB aNBfSIFaSRé FNRBY (KS o62i0G2Y

Elevated deep water phosphorus concentratidrequently support midlake algal populations such as those that
have historically ben documented in Baboodi@ake.

HISTORICADATA

The BLA and the LLMP, through the UNH Center for Freshwater Biologplleased chlorophylta and total
phosphorus summer mediandata since 1982.Historically, if chlorophylta levels were elevated then total
phosphorus évels wereelevated. The nutrient phosphorus acts as a fertilizer dblorophylta, which causes
blooms in the Lake. The blooms reduce dissolved oxygen levels in the water calhitin reduces water quality
and alters wildlife habitat.

Graph ldemonstrateschlorophyll-alevelssince 1982. The graph indicatesistoric low othlorophyltain 1982 at
2.0 pg/L The peak othlorophylta occurred in 1997 at 17.0 pg/L during a seagull invasion from the Merrimack
Landfill. The situatiomccurredduring the period 0fl996-1999 and has since been resolvé&tilorophylta levels
have dropped ovetime but have not returned to 1995 levels. The graph also indicthite first three installation
phases of the community septystems in 2005, 2008 and 2009. Since 2@a®rophyll-a levels havestabilized

Nashua Regional Planning Commission 6| Page
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between 4 and 6 pg/L but 2013 data is not yet available and 2014 data entdyrbeing collected. While the lake

has experienced improvement, historic phosphorus levels of 4 pg/L and lower have not been rddehetevels

of chlorophylta are 5 pg/L and lower. Additionally, during the period of 199®8, dominant cyanobacteria
speciedncreased from one species to three species presumdibdyto the elevated phosphorus duritige seagull
invasion.Cyanobacteria arecluded in the current TMDL for the Lake and needs to be addressed in conjunction
with phosphorusThe Cyanobacteria bloom impairments are based on data collected in accordance with the NH
DES approved quality control standard$ie data is available in the NMES Limnology Center database.

Graph 1 Trend Analysis of Annual Averagdlorophylla
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Year

0
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- == Seagulls from Merrimack Landfill then routine daily cover.
Significant - = Cyanobacteria Increases from One to Three Species
Events Phase 1 Complete (12 Homes)

= = Phase 2 Complete (10 homes + Added pre-rtreatment + De-nitrification)
- = Phase 3 Complete (Expand pre-rtreatment + De-nitrification + Clark Ave Sealed tanks, 13 hon]

Source(New Hampshire Department of Environmental Services, 2014)

Graph 2demonstrates the total phosphorus levels since 19BF7. Total phosphorus was tested at doeation

on the lake every five yeardJnfortunately, there is little to no phosphorus data during the period of peak
chlorophylta. Starting in 2000, three other sites were chosen for testing to gain more prospective on phosphorus
loading in different loations throughout the lake. The most elevated level of phosphorus occurred in 1985 at 23
pa/L. In 2000, the second highest phosphorus reading was recorded at 19.0jysi/bne yearlater from the

lowest readingof 9 pg/L in 1999. Since 2000, phosphorasgels have ranged from-88 ug/L in some spotshe

numeric (inf + { S0 G+ GSNJ ljdzl f AGe GFNBSG ¥F2N {(2RECOM, 200Kaeally)K 2 NHza
total phosphouswould bebelow 12 pg/L consistently. 2092012 showa stabilizingof phosphorusat 13-14 pg/L.

As stated above, 2013 results are not yet available and 2014tseme still being collected.

Nashua Regional Planning Commission 7|Page
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Graph 2. Trend Analysis of Annual Average Total Phosphorus

September 2014
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Source(New Hampshire Department of Environmental Services, 2014)

Additionally, ptal phosphorus and chlorophydl median from greater than or equal to five samples are available
for 2010, 2012 and 2014 (thus far). The median indicates a slight detlbwh levels thus far for 2014 at 5 ug/L
chlorophylta and 13 pg/L total phosphorus but remained consistent for the reports in 2010 and 2012 at 6 ug/L
chlorophylta and 14 ug/L total phosphorus. The median of five samples is not available for yeate gOa0.

Table 4. Median of Greater Than or Equal to 5 Sampleshdorophylta and Total Phosphorus

Year chlorophylta (ug/L) Total Phosphorus (ug/L)
2010 6 14
2012 6 14
2014 5 13

(all values are approximate)

Source(New Hampshire Department of Environntal Services, 2014)

Nashua Regional Planning Commission
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WATERSHEREPORTARDS
Watershed Report Cards are created based on the 305(b)/303(d) lists. Each report card includes:

1. Report Card A onepage summary of the overall use support for Aquatic Life, Primary Contact (e.g.,
swimming), Secondary Contact (e.g., boating), and Fish Consumption Designated Uses on every
Assessment Unit ID (AUID) within the HUC12.

2. HUC 12 Map A map of the watershed with abbreviated labels for each AUID within the HUC12.

3. Assessment DetailsAnywhere from ondo 40 pages with the detailed assessment information for each
AUID in the report card and map.

Additional information regarding the report card and the 305(b)/303(d) lists can be found &tHIRES Watershed
Management BureauBaboosic Lake is included in the Baboosic Brook Watershed report card for the 2008, 2010
and 2012 reporting cycles. There are three relevant assessment units within the HUC12 report card number
0107000®905: Baboosic Lake (i.e. thake), Amherst Town Beach, and the Camp Young Judaea Beach in Amherst.
ChlorophyHa and its stressor Phosphorus only reported for Baboosic Lake (i.e. the lake) as total phosphorus for
the 2010 and 2012 reporting cycles.

Tabk 5. Watershed Report Card Results

Parameter Assessment Cycl{ Parameter Category ¥ TMDL Schedulg Source
ChlorophyHa 2010 5-M 2011 Unknown
Total Phosphorus 2010 5-M 2011 Unknown
ChlorophyHa 2012 4 AM - Unknown
Total Phosphorus 2012 4 AM - Unknown
* DES categories: 4A= Impaired/TMDL

M=Marginal Impairment
5=Impaired/TMDL needed

Source(New Hampshire Department of Environmental Services, 2012)

¢CKS [F1SQa AYLkhomphgy i iRl Gaza F2NK23aLIK2NHza ¢ a OKIFy3ISR
TMDL was completed between the two reporting cycles. The water quality of the lake did not change; it is still
impaired. The TMDL quantified estimated load reductions neededhiidke to meet water quality standards.

No incremental change is noted in the chloroptaylhnd total phosphorus assessments between the assessment
cycles.Two years is a short time scale in the life of a lake. Long term reduction effects can taleafy®iymore

to yield results.

Aquatic life is not evaluated for beach areas, therefore ofer years, 2002012, the report cardreports
insufficient data for aquatic life for th&mherstTown Beactand CampYoung Judaea sites but a poor rating for

the Baboosic Lakéi.e. the lake)site. Swimming remains a posevere rating for all three sites compared to
boating which receives a good rating over the four years and the most viable lake recreation opportunity. Fish
consumption is unchanged at a poornwarginal rating for all sites.
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SUMMARYOFWATERQUALITY

Based on previous reporting, the phosphorus contamination appears to be improving albeit marginally. The LLMP
recommends the BLA and individuals continue to reduce phosphorus loagiistallingthe remainingBMPs
outinedinthen nny tfly FYR[AYSI EXEBYRYE [ @y /I NBEé¢ SRdzOF GA2Yy |
'RRAGAZ2Y I LIK2aLIK2NHzZa NBRdzOGAZ2Y STF2NIa& yR O2yGAydzsSR
goal of inlake total phosphorus conogration reduction of five pg/L.

ADDITIONAREDUCTIONS THROUREMAININABMPS

The CompiledBMPs list at the end of the plan(Appendix B is a comprehensive list of all the BMP
reconmendations made from the 2008&n to this Updae. All but four of the originally identified projects have

been completed. There are potential further phosphorus reductions, upQ® pounds per year that can be
achieved through these remaining installatioms.the 2015 Watershed Assistance Grants-Proposal,Baboosic

Lake Watershed Management Plan Implementation Phase 3: Stormwater Improvements at Site #14, Carter Road,
CEl calculated phosphorus reductions in additiothe 2011 estimates in Table 2)pdated reductions are based

on conceptual @ns for the site including the installation of much deeper catch basins, improved grading and
outlet protection of the existing outfall, and an activated sand filter to reduce dissolved phosphorus.

Table 6. Remaining BMP Locations and Estimated PhosplsdRemoval

Remaining BMP Locations Estimated Phosphorus Removal (Ibs. /yr.)
{AGS Y t1 dzf Q& 1
Site 13: Autumn Lane .6
Site 14: Carter Road 10
Site 17: Hillside Road/Broad Street A
Total 10.8

*based on updateatonceptual planérom CEIl, 204
Sourceg(Geosyntec, 2008)

Additionally, theAmherstcommunity septic system has four remainiageas to be implemented. However, the
initial costs associated from switching to an individual segiistem deterred additional participants. The
community septic system could potentially reduce additional phosphtwading andthe TMDL for hepatotoxic
cyanobacteria. The Town of Amheiist willing to investigateadding homes onto the system but would require
assistance to help new participants overcome the initial financial requirement.

The OnSite Waste Management Program has yet to be installed anttdmoeia project for the BLA. Both towns
are hesitant to complete the project due tmncerns from residentsThe program would start with a survey and
GPS of information on the location, age and type of septic systems around the perimeter of the lalaulthis
identify system failures and reduce repair costs. The phosphoruséshdttions fromthis project are unknown.

No prospective or additiond8MPswere identifiedbeyond what was initially recommended tbe BLA, towns or
NH DES since there are faemainingBMPsyet to be installed.
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OPTIONS FORJRTHEREDUCINGHOPHORUKOALS

The actiors of homeowners around the lake can contribute to the overall phosphorus loading. Homeowners are
encouragedby the BLAto use phosphorus free fertilizers on law to reduce anthropogenic hpsphorus
contaminations.The Towns of Amherst and Merrimack can reduce phosphorus by altering operations and
maintenance schedules such as street sweeping to reduce sedimentation runoff in the spring. Additionally, the
towns can review agricultural and stormwater ordinances to reduce phosphorus loading through construction
practices.

HOMEOWNERNDVOLUNTEEBMPS

There are a number of resources available for homeowners to reduce stormwater runoff. The New Hampshire
Department ¢ Environmental ServicelNH DEPBprovides a stormwater booklet with Low Impact Development
(LID) techniqgues homeowners can install around their propefAdditionally, Pennichuck Water Works from
Nashua, NH provides a stormwater manual for homeowners discussing the who, what and how of stormwater.

¢KS Hnny .lo622aA0 [I1S 21 GSNAEKSR alyl3sSySyid ttly AyOfc
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phosphorus accumulation into stormwater runoff. These LID recommendationsiraii@rto those in NH DES or

Pennichuck Stormwatemanualsand includebioretention cells, rain gardens, vegetated buffer strips and drop

inlet maintenance among others. Additionally, previous recommendations for phosphorus reduction iBélLRE

for private, unpaved roads. Lastly, fertilizer use from lawn or agricultueadtieshas been identified as source

of phosphoruson residential lakes in New Hampshifencouraging homeowners and farms to B Psand
phosphorusfree fertilizer through incentives can reduce site specific loads of phasghand contaminated

runoff.

SOAKUP THERAINPROGRAM

The Soak Up the Rain (SQAKogram, administered by NH DE®Jlaborated with the BLA to identify potential
sites to implementvoluntary LID options on private properties around the lake. Three sites were evaluated for
potential LID installations. The only consistent isbe&wveen the sites was sedimentation in runoff buvaried in
severity All sites were directly on the lake and had access to the water via a beach oAdafkhe homeowners

had issues with sedimentain that originated from areas outside of the properties. The homeowners were
interested in recommendations from NH DES about options to mitigate stormwater on their property even if the
property did not have anBMPsmplemented on it.

Site 1: BroadwayrRoad, AmherstThe first site in Amherst was an older property with sedimentation issues
occurring from multiple locations. The largest sedimentation originates across the street and runs into the
driveway and yard.

Site 2: Jebb Road, Merrimadkhe secondgite was a property in Merrimack with far less sedimentation issues than
the Broadway Road site. The property consisted of two houses: the main house and a smallefTheusgegest
issue is a buried culvert at the second house which floods the yard.
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Ste 3: Scenic Vista Way, Merrimadthe last site visited was in Merrimagkichwas also affected by runoff from
other properties. The largest issue on the site is runoff from an upland stream, which collects sedimentation from
I RANI & Ol Y Liem\iBrindRcéeatanl xoldikert BihoBidd then migrates into a storm drain at the base of

the garage on the property

Unfortunately, no project was ever implemented but the Town of Merrimack Conservation Commission was
interested in the SOAK program and putt the How to Guide on their website. The How to Guide is written for
various groups to use as a starting point for implementing LID metlondany property. Appendix C further
explores how to implement a SOAK projgmbvides evaluations of sites in Amkeand Merrimack and provides a
SOAK evaluation sheet for future sites

MUNICIPAOPERATIONS ANNDAINTENANCBESTMANAGEMENPRACTICES

Amherst and Merrimack have existing stormwater regulations and both referencé\theéStormwater Manual
produced by NHDES The manual highlights stormwater in three sections: Stormwater andd&gpiadation,Post
Construction Best Management Practices Selection, and Design and Erosioredingers Controls during
Construction.

Ambherst and Merrimack are both Municipal Separate Stormwater Sewer Systé8#5 permitcommunities and
must adhere to requirements set forth by the UBAE The towns will be required to conform to the updateddMS
permitto be released 015 MS4s BB f 2 O 1 SR A Y defindeNdf the/Cens@ Buréaaiall dnder
mandatory regulationthrough EPA Phase 2 Stormwater Management Regulations. &heoBic Lake Drainage
mapbelow (Map 1)showsthe urbanized areas around the lake.

Map 1 illustrates the significant humber of catch basins located around the lake the higher level of
urbanization on the Merrimack side. Additionally, a number of thesidencesare locatedon private roadswhich
limits the authority the towrs haveto perform appropriate road maintenanceStormwater dscharge locations
happen throughout the Merrimack side of the lake but are most heavily locatedhin Four Seasons sub
watershed. ldwever, one important discharge location occuraxt to Site 3 of the Soak Up The Rain program,
carrying heavy sediment from the forest area where it originatés the lake

In Amherst clustered developmenis on the southwest side of thekke in thePavilionsub watershed. There is also
minimal development in the Clark Island and the Northwest sub watersheds. All of the catchdasiosatedin

the Pavilion sub watershed. Unlike Merrimack, Amherst has a town beach on Broadway Avetieh is
maintained by the Amherst Recreation Department. It should be noted that the appearance of fewer BMP
installations in Amherst on the map is primarily due to differing levels of GIS dataldeait the municipal level.

The magps limited by data aailabilityanddoes not include all of the BMP locations.
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There were 17 BMP sites identified in the 2008 Baboosic Lake Watershad18atcur in Merrimac and four in
Amherst. The Towsof Merrimack and Amherst own many of the BMP installatitimst are on Town owned
property. The exampléelow demonstrates potential maintenance schedulfor each type of BMP.

EXAMPLEMAINTENANCECHEDULE FA&BBMPS

Sedimet Forebays/Plunge Pools

Sediment Removal:
Obijective: Remove sediment and debris from the plunge pool to prevent it from entering down grai
BMPs (raingardens, swales, etc.).

Frequency: Perform twice per year on the same routine maintenance schedslecontributing catch
basins.

Structural Inspection:
Obijective: Visually inspect slope of bank and check for soil erosion.
Visually inspect plunge pool stones to make sure they are not being undermined or disp

Frequency: Perform quarterly for thdirst year and after heavy storms.

After first year, perform inspection on the same routine maintenance schedule
contributing catch basins. Do not let sediment build up to 6 inches at any spot or comp
cover vegetation.

Pipe Inspection:
Objective Remove accumulated sediment to maintain flow capacity through outlet pipe.
Frequency: Perform inspection on the same routine maintenance schedule as contributing catch bas

Raingardens and Infiltration Trenches

Debris and Litter Removal:
Objective Remove for aesthetics and contribution of downstream floatables problem.

Frequency: As needed by inspection. Not less than twice per year.

Sediment Removal:
Objective: Maintain flow capacity. Inspect and remove sediment if present. Replace damagettieg
as needed.

Frequency: Perform quarterly or following the first 2 significant storm events (>.25") for the first y
Establish a specific schedule based on first year accumulations (min. 1 year frequent
not let sediment build up to 6 inchea any spot or completely cover vegetation.

Plantings & Mulch Care
Obijective: Maintain healthy vegetation. Prune plants and remove weeds as required. Replace mulc
regrade as necessary. Replace unhealthy plants with new healthy plantings.

Frequeny:  Spring and Fall or as necessary.
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Vegetated and Riprap Swales

Mowing and Vegetation Care:
Objective: Minimize woody vegetation establishment/takeover to increase grass density and poll
removal.

Frequency: Mow yearly; Remove mowed materialfgfiings every other year. Do not cut grass below fl
line.

Debris and Litter Removal:
Obijective: Remove for aesthetics and contribution of downstream floatables problem.

Frequency: As needed by inspection. Not less than twice per year.

Sediment Removal
Obijective: Maintain flow capacity. Inspect and remove sediment. Inspect condition of check dam
remove accumulated sediment behind check dams taking care not to undermine and de
riprap stone. Replace damaged vegetation as needed.

Frequency: Peiform quarterly or following the first 2 significant storm events (>.25") for the first yi
Establish a specific schedule based on first year accumulations (min. 1 year frequent
not let sediment build up to 6 inches at any spot or completely coggetation.

Structural Integrity:
Obijective: Minimize erosion and channelization of stormwater. Inspect swale for signs of scc
particularly near high velocity areas (e.g. pipe dischargeyjrRee as needed.
Replace riprap and vegetation in areas wdhecour is observed.
Frequency: After large storms, but not less than once per year.

Source(Comprehensive Environmental, Inc., 2012)

MERRIMACEXISTINC®OPERATIONS ANNDAINTENANCE

hLISNF GA2ya YR YIAYGSylFyOS a0OKSRdz Sa | NBthexdSDpuBySy o @&
Director. The town owns and is responsible for maintaining all ofBNd#’son the Merrimack side of the lake.
Funding for the maintenance is drawn from the DepartmenPoblicWorks annual budget.

aSNNRAYF O1 Q& hLISNI i heBues drofiridl tha lakk ¥iduey I y OS5 { O

Trash RemovalMerrimack does not have curbside trash removal; homeowners instead take their trash to the
Merrimack Transfer Station. Merrimack lacks a town owned beach on Baboosic Lake therefore facility maintenance
is notan issue.

Buildings andracilities Where Pollutants are Exposed to Stormwater Rumb#re are no municipaluildings near
the lake or in the watershed.

Salt Weand Winter Maintenance Roads near the lake are on a no salt route. There are no patilgt@es near

the lake or in the watershed The nearest location for salt is at the highway garage on Turkey Hill Road,
approximately four and a half miles south of the lake. A limited amount of sand/salt nocésl @t the transfer
station onFearonRoad three miles east of the lakégr the transfer station to usand the public to take in small
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guantities. The lake area is on a sandly route (very small amounts of salt may be present to prevent the
stockpile from freezing), and can e#ge an apfication of 508800 poundper lane mile depending on conditions.

In general, the DPW applies askid at the end of plowing operations and only when necessary in the day or two
afterwards. Extended storms or particularly bad events may receive sand teesdrmidstorm.

Pesticides, Herbicides and Fertilizel stores are kept at 80 Turkey Hill Road, four miles south of thedakle
outside the watershed Fertilzer is only used on ball fields atitk closest to the lakés BishopField on Madeline
Bemett Roadmore than two miles from the lake.

Catch BasinsMerrimack has an ongoing catch basin cleaning program. More than 33 percent are cleaned per year.
Every basin gets cleaned at least once in a three year cycle.

Street SweepingAll paved publistreets are swept each sprirgas of May 23, 2014, approximately 70 percent of
the Town was completed with the remainder to be compleiethe next few weeks.

Road MaintenanceThere is nalefinitive schedule foroad maintenanceWhen road maintenances required, it is
NBljdzSaitSR 2y (GKS &adzZISNBA&a2NRa NBEO2YYSYRIGAZ2Y 2NJ o8
lake. In general, special precautiorsse not takenfor sedimentation wherperforming roadgrading, but other

work such as ditclie-shaping or culvert repair could include measures such as silt fence, straw bales, erosion
blanket and erosion stone. Any catch basins in #irea are cleaned at least annually, but several have shallow
sumps that require more frequent visits.

Recommendions for Merrimack

1. Assess if fertilizer use from the ball fields is affecting water quality in the lake. If fertilizer is affecting the
lake, the Town should evaluate lawn maintenance and landscaping activities to ensure practices are
protective of waterquality. Protective pactices include reduced use of phosphorus free fertilizeil
testing before applying fertilizemtegrated pest management (IPM), recycling or proper disposal of lawn
clippings and other vegetative waste, and use of native andghbresistant landscaping materials.

2. Regularly inspect, test, maintain, and repair all equipment and systems to avoid situations that may result
in leaks, spills, and other releases of pollutants in stormwater to receiving waters. Inspectmrd sh
occu at a minimum once per quarter.

3. Conduct more frequent sweeping of targeted areas determined by the Town on the basis of pollutant
load reduction potential, based on inspections, pollutant loads, catch basin cleaning or inspection results,
land use, impaied or TMDL waters or other relevant factors as determined by the Town. The Towid sh
note in each annual report the number of miles cleaned and the volume or mass of material removed.

4. Determine if catch basins require more frequent cleaning and inwgnitoaintenance around the lake
based on thecriteria recommended in the existing MS4 permit or the new draft MS4 peffrhie. Town of
Merrimackrecognizeghe benefit from more regular grading, drainage ditdredging,and basin clearing,
but indicated staf capacity and equipment are limited at this time
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AMHERSEXISTINC®OPERATIONS ANDAINTENANCE

Operations and maintenance schedules have a similar structure to those in Merrimack. Schedules are overseen by
' YKSNRBR G QA 5ANBO{(EPM) TAaAmherdzdReckeiion2Dapddinientwns and is responsible for
maintainingthe BMPs at the Town Beachdditionally, the town is responsible for the maintenance and upkeep of

the Baboosic Lake Community Septic System.cohenunity septic systerwasa recommendabn from the 2008
Baboosic Lake Watershed Plan to reduce phosphorus loading from household septic systems.

' YKSNARGQa hLISNIXidA2y IyR alAyidSylyO0OS { OKSRdzZ Sa I NRdzy R

Trash RemovaAmherst Public Works manages one dumpster at the town Safatyp@x (Police, Fire, and EMS)

and the responsibilities are shared for trash barrel management for all parks and fields. The Amherst Recreation
Department manages the town beach. Amherst residents are responsible for their own trash removal by
transportingit to the Amherst Transfer Station.

Buildings andrFacilities Where Pollutants are Exposed to Stormw&anoff: The runoff from the town beach
building roof is channeled back into the groundwater through leaching tubes.

Salt beand Winter MaintenanceThe town salt shed is at tHePW 22 Dodge Rdhree miles west of the lakand

outside of the watershedThe building is divided into two sections. One side holds approximately 350ftsalt,

and the other side holds approximately 300 yards of a 5&&0and sand mix. Unless weather conditions require

a different approach, winter maintenance routes, including those around the lake, are usually treated with a
mixture of sand and salt. The mixture is maintained at a minimum of one part salt to onsgpatrt The mixture is
applied as close to the center of the roadway as possible, where traffic can work the mix traveling either way. This
is not always possible and sometimes requires spreading the material.

All six and ten wheel dump trucks are equippsith ground speed controls and are calibrated for approximately

500 pounds of produce per lane mile (2pBundssalt & 250poundssand). Consumption records are kept by

storm, not by vehicle. The lake area is plowed with a one ton vehicle which doehamet ground speed

equipment but is manually calibrated for approximately the same rate. The lake roads are narrow and the traffic is

f A3KG 6KAOK YSIya (KSe& NS O2yaARSNBR dal aiay3atsS tlySé
(except the me at the lake) also have on board liquid dispensing systems (calcium or magnesium chloride) to help

lower the melting capabilities of salt.

tKS (26yQa FTR2LIISR ay2¢ |yR A0S LRtAOE alLISOATAOIttE &
following a storm. Since there is no typical storm, strategy is based on the time of day (or night), road temperature,

air temperature, type of snow, and storm duration. Amherst typically treats once at the beginning of the storm and

at the end. Hills and intsections are retreated during the storm as necessary.

Pesticides, Herbicides and Fertilizefae DPW does not stom applypesticides, herbicides, or fertilizers around
the lakeor in the watershed The Amherst Buildings and Grounds Foreman is & §itansed pesticide supervisor
who overseesthe application of pesticides, herbicides and fertilizeAgpplication occurs minimally in the
watershed as necessary on town owned property.

Catch BasinsAll the catch basins are cleaned annualisually n July.
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Street SweepingThe lake roadsre swept as part of the spring cleanup. Street sweepings are stockpiled at the
DPW, and the material is tested prior to dispbs

Storage of Petroleum Products and Spill Employaiihg Petroleum products araot stored at the town beach.
The DPW has and maintains spill kits at Tmansfer Station, Public Worksakage, and the town fueling station.
Spill kit training has been given to DPW employees, but no other departments.

Road MaintenanceAmherst uses gilfencing, erosion stonend 8 inchsilt socks during road construction to
prevent erosion. Other measures are used when applicable. Recently, after the Baboosic Lake Community Septic
System construction, from 2005 to 2010, West Street, Washer Cove, atidnseof Broadway were paved.
Amherst does noanticipate any additional recotrsiction/paving around the lake in the next few years.

Recommendations for Amherst:

1. Reaularly inspect, test, maintaiand repair all equipment and systems to avoid situatitimet may result
in leaks, spilland other releases of pollutants in stormwater to receiving waters. Inspectiamgdbccur
at a minimum once per quarter.

2. Conduct more frequent sweeping of targeted areas determined by the Town on the basis of pollutant
load reduction potential, based on inspections, pollutant loads, catch basin cleaning or inspection results,
land use, impaired or TMDL waters or other relevant factors as determined by the Town. The Baldh sh
report in each annual report the number ofiles cleaned and the volume or mass of material removed.

3. Establish and implement procedures for winter road maintenance including skeand storage of salt
and sand.Minimize the use of sodium chloride and other salts, and evaluate opportunities ferafis
alternative materials Ehsure that snow disposal activities do not result in disposal of snow into surface
waters.Encourage staff to become Green 8fyo Certified through the UNH Technology Center.

4. Consider further digitizing and mapping existiBMP site locations to aid in future planning and
maintenance efforts.

REGULATIONSND ENFORCEMENIROCEDURES

Local stormwater regulations and enforcement procedures are important for theeption of surface water
quality. Stormwater has been a signdict issue for Baboosic Lakeausing algae blooms and deh closures
Merrimack and Amherst have adopted stormwater regulations or standards within the last ten years.

EXISTINGOCAILANDUSEREGULATIO® MERRIMACK
The Town of Merrimack adopted Stormwatdanagement Standards in 2011. The standard requires a stormwater
management plan (SWMP) be produced for land disturbance areas of 20,000 square feet or more.

The Stormwater Management Standards reference the NH Stormwater Manual for erosion and seBivieait

and require a preconstruction meeting with the town Community Development Department (CDD) and the
Department of Public Works (DPW). The applicant must submit two copies of the SWMP that are signed by a NH
registered Professional Engineer. The stmadalso requires a bond or other security for construction and
installation of control measure Developmentannot begin until the SWMP is approved by the CDD and the DPW.
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Lastly, applicants are required to submit a log and report to the CDD each wdekithin 24 hours of any storm
event greaer than0.5 inches of rainfall. Reports shall detail all inspections, actions taken per the SWMP, dates of
action and followup action required.

After construction is complete, the applicant is required to impémin design standardshat meet the NH
Stormwater Manual requirements and attend a post construction meeting. Additionally, the applicant is required
to install, inspect, report, operate and maintain post construction stormwater management measures. The
applicant is not released from the bond or other secubitythe CDD and DPWtil:

a. Inspection and operation maintenance to uphold water quality set forth by the SWMP will continue after
the bond is released and be added as a condition of the plan or incagmbinto the deed as a covenant.
The responsible party has attended a posnstruction meeting.

The built plans are reviewed and certified by a NH registered Professional Engineer.

All SWMPs are to be inspected annually by the applicant and a reportitethnio the CDD that includes:
stormwater flow paths, accumulation of sediment, condition of contaminant control devices, stormwater quality
observations, corrective actions and time frames. Waivers are only granted due to an unnecessary hardship based
on unigue characteristics such as the size, character, location, nature of use and unspecified conditions in the
project area. All construction outlined in the SWMP must be completed in four yearsthe date of approval

(Town of Merrimack, 2011)

EXISINGLOCAULANDUSEREGULATION®MHERST

The Town of Amherst has implemented a Stormwater Regulatiortefmporary construction and permanent

stormwater management. Temporary construction projects are required to use the Best Management Practices

BMP®$ RA&aO0OdzzaaSR Ay GKS a{G2NXgl GSN) al yIF3ISYSyd IyR 9NRaA
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Plan (SWMP) or a Stormwater Pollution Prevention Plan (SWPPP) for disturbed areas exceeding 20,000 square

feet, construction or reconstruction on a street orady subdivision of more than three building lots, wadjacent

to a wetland bufferor disturbed critical areas. The design standards in the regulation apply for temporary and
permanent stormwater management techniques to negate additional runoff from tcectson and land

disturbances.

Temporary construction stormwater management design must meet requirement8kdPsfor a two year,
twenty four hour storm eventBMPsfor stormwater include: retaining natural vegetation, installing erosion
control measure before soil disturbance and stabilizing disturbed ardet have been idle for thirty days.
Additional practices include:

diverting surface water runoff away fno disturbed areas
installing controls tgrevent predevelopment runoff
preserving naturaldrainage systems

removing control masures after site stabilization

=A =4 =4 =

Permanent stormwater management designs differ based on the acres of disturbance, adjacency to wetlands and
if the project is private or publi@ll projects require basic stormwater magement techniques and pretreatment

prior to exiting the siteThe regulation includes a comprehensive list of technical design elements including water
velocity, erosion and sedimérgontrol measures anélow rates and riprap requirements based on the v five

year, twenty four hour storm event.
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The regulation requires a Stormwater Management Report highlighting the temporary and permanent design
structures for the site including schedules for inspection and maintenance, plans for effected area antiodet
structures for future stormwater discharge conditions. A maintenance inspection is also required and reported
back as a narrative of ongoing construction and operational maintenance schedules. The narrative includes water
quality measures requiredybstormwater management and erosion and sediment control plans after the Amherst
Board of Health reviewsrecorded onthe deed, typical site plan management, and development agreement.

Additionally, a post construction operation report and a notificatmfspills or other norstormwater discharges

are required and address: stormwater flow paths, the condition of any sediment or contaminant control devices,
water quality runoff, andthe name and position ofhe inspector. Other permits may be required suab an
Alteration of Terrain permifor projects more than 100,000 contiguous square feet of land disturbas@®00
square feet in the jurisdictional shore landr within 50 feet of surface waters. A NPDES stormwater discharge
permit is required for disharge of pollutants to surface wateffown of Amherst, 2007)

RECOMMENDATIONSR LOCALLANDUSEREGULATIONS

GENERASTORMWATEREGULATIOKBUIDANCE

The Towns are responsible for determining which regulations are suitable for their community. However, if either
of the Townsconsidersupdating or altering the existing stormwater rdgtions, the NH Innovative Land Use
Planning Techniques Handbookutlines the Permanent (Poftonstruction) Stormwater Management Model
Ordinancethat can be used to initiate the process. The model ordinance is designed to satisfy EPA requirements
under Plase Il of the National Pollutant Discharge and Elimination Systems (NPDES) for MS4s to regulate land
disturbances greater than one acre. The ordinance may need to be altered for changes required in the updated
draft MS4 when it is released.

The ordinances focused on post construction stormwater management and assumes communities have adopted
and will institute constructiofphase stormwater managememngedimentation and erosion control requirement

The Innovative Land Use Planning Guide contains anoBrasd Sediment Control during Construction Ordinance

if the towns require additional guidance for peenstruction. Currently, both towns have some language regarding
pre-construction processes. Additionally, the post construction model ordinance isdieteto be at least as
stringent asNHDES requirements. However, the model is a performance standard approach; it does not include all
the technical specifications for the specific types of BMPs that are contained withiNHH2ES rules. The Towns
should consider what is most applicable and tailor the ordinance based on the needs of the comriNeity
Hampshire Department of Environmental Services, 2008)

MERRIMACK

In 2011, the Town of Merrimack passed Chapter 412 Stormwater Management Standards. Given this recent
update, additional stormwater regulations will noetaddressed in the next five years. It is first necessary for the
Town to assess performance it recently adopted standards, after whichvisions may be considered to ensure
optimal results. The Town may consider altering regulations based on the egpdamit requirements if
necessaryOtherwise there are no further recommendations or considerations for future regulations.

AMHERST

In March 2014, the Town of Amherst adopted new wetlands and water regulations to replace the existing
Wetlands and Watered Conservation District (WWCD) and Aquifer Conservation and Wellhead Protection
District (ACWPD). Both regulations sought to protect drinking water resources and increase existing water quality
efforts.
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Amherst is amenable to updating its stormwater wéggion in accordance with the new MS4 permit requirements.
Additionally, the current town stormwater regulation lacks a waiver and appeal process provision. Merrimack
currently has a waiver section thatmherst could use as an example.

OPPORTUNITIES FBRTUREBBMPs

Additional site specifiBMPshave not been identified since there are foBMPsthat have not been implemented
and not all phases of the community septic system are complEte. BLA intends to focus on maintaining the
existing BMPsrather than identifying new sites. There is still some concern over who will conduct regular
maintenance of theBMPsto protect the initial investment The Tows of Merrimack and Amhersand the BLA
have agreed to follow the maintenance schedulethm Implementation Sectiorof this report.

The BLA received a 2015 Watershed Assistance Grant from NH DES to implement the Carter Road BMPs. A portion
of the Carter Road recommendations occur on private property where the BLA is working with the land owner to
install the recessary BMP to complete the project. The Town of Merrimack will provide maintenance of the catch
olaAaya GKFG tAS gAGKAY (GKS ¢2gyQa RNIAYyF3IS SIasSySyd
drain into the proposed BMPs.

There is still mich progress to be made for outreach campaigns. Pet waste, feadidlife, andphosphorus free
fertilizer programs are all education@lomponentsthat can be targeted to homeowners to further reduce
phosphorus and other nutrient loadingvoluntary progamswould be less costly for the BLA and the towas
implement; however, they may be less effective than regulatory measurke.NH Lakes Lay Program and NH DES
offer educational materials on pet waste, fertilizers and wildlife signage for a largeremedié lake users.

For example, the2008 Baboosic Lake Watershed Plan proposes an ordinance and outreach campaign to reduce
phosphorus fertilizeuse Neither Amherst nor Merrimack has ordinances banning fertilizer use or limiting usage in
any areas. Howesr, Amherst and Merrimack participated in a Community Based Social Marketing (CBSM) Report
in conjunction with the Hillsborough Cooperative Extension Program at the University of New Hampshire, NH DES,
Pennichuck Water Works and Comprehensive Environnhénta, for fertilizer reduction in the Stump Pond Brook
Subwatershed. The report identified residential behaviors contributing to phosphorus loading into the Stump
Brook and Stump Pond. The report is outside the watershed area of Baboosic Lake but sprexédeple
messaging for reducing lawn fertilizer applications and proper disposal of pet waste. The outreach campaign was
successful in reducing lawn fertilizer applications as 89 percent of respondents who fertilize their lawn used less
fertilizer the re$ of the summer and planned on using less the next year.
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PUBLIANFORMATION ANEDUCATION

Public outreach and education on phosphorus reduction techniques is vital to reducing phosphorus loading into
Baboosic Lake. Lake health is a priority for the Tamnd the Lake residents. Over the last few years, sediment
reduction techniques were implemented by local homeowners and B The. [ | Q&4 RANBOG 62 NJ
owners and the towns is one example of integrated education to local residents on preskkngealth and

reducing sediment runoffThe Nashua Regional Planning Commission created a presentation tool for the towns
and the BLA to increase knowledge and use of this plan and educate homeowners and other municipal officials on
the water quality andecommendations for the Lake moving forward.

OUTREACHLANNING

The Nashua Regional Planning Commissmordinated with the Towns of Amherst and Merrimack for status
updates on recommendations from the 2008 Baboosic Lake WatershedStdhfromNRPC mt with the Town

of Merrimack in November 2013 to discuss existing outreach efforts to Baboosic Lake residents, existing
Operations and Maintenance schedules, potential alterations to existing stormwater regulation, and possible
collaboration of existing wtreach efforts with the Town of AmhersBLA members provided outreach and
education input to NH DES and NRPC at fellpvBLA Board meetings.

Next, NRPC met with the Amhersbwn Planner and DPW Director December 2013. There were similar
disaussiontopics to the Novembemeeting. The Town of Amherst was open and willing to share any existing
outreach materials with the Town of Merrimack and increase flyer distribution by inserting stormwater and
construction flyers with new building permits.

EXIsTIe OUTREACMATERIALS
The 2008 Watershed Plan includes various education and outreach ideas for reducing phosphorous loading into
the Lake. The status of existing outreach materials in Amherst and Merrimack is listed below.

Baboosic Lake Association

The BR has information available dts website about how to protect lake health, including: pet waste removal,
invasive species removal, and links to NHSake health monitoring programin 2006, Geosyntec was hired by
BLA to write the Baboosic Lake WaterdhBased Plan. One part of the work included creating a stormwater
brochure targeted to landowners around the Lake. The brochure includes options to limit phosphorus loading into
Baboosic Lake, historical facts, and Low Impact Development (LID) techfughesneowners. Currently, the BLA
distributes the brochure to new members aatlthe annual meetingTarget AudienceHomeownerdiving on the

lake and in the watershed, visitors to the lake, dog owners, boaters and swimmers.

The Town of Merrimack

The Taovn of Merrimack includes a simple flyer with water bills to all Merrimack Village District (MVD) customers; it
is also available for residents at Town Hall. The flyer highlights stormwater, the consesjoéroataminated
stormwater, fertilizer use, saltdistribution and household hazardous waste collection days. Additionally, it
provides contact information for various departments in town. The original 2009 flyer was updated in 2012 to
provide expanded information on fertilizer and salt ukés important to note many residents around the lake are
not on public waterand therefore they do not receive the flyeflarget AudienceMVD Customers (Industrial,
Commercial, Residential)
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The Town of Amherst

The Town of Amherst distributes nine brochures spedllfictargeted to commercial and industrial businesses,
homeowners and developers. The brochures offer mitigation strategies to avoid contamgiretbrmwater,
preventing sediment runoff, providing systems for spill prevention and implementing LID teekniqu

Stormwater Pollution and Your Businesshis brochure discusses the impacts of chemical and fertilizer
contaminated stormwater on wildlife and water quality. Included are tips on how to reduce stormyatiettion
such as covering trash cans, deciagsfertilizer use and avoiding soap when cleaning parking basget
AudienceBusinesses and Commercial Development

Construction: Managing Your Footprif@onstruction sites can be the impetus for soil disturbance and sediment
runoff. This brochure desibes the consequences of erosion at construction sites and mitigation strategies such as
check dams, cloth mats over gravel, grass lined channels, silt fences and diversionTdiges$. Audience:
Construction Companies and Work Crews

Construction Site ffrance RequirementsSediment can accumulate on construction vehicles, especially tires, due
to land disturbance. The focus is how to reduce sediment deposition onto roadways from ctinstreghicles at

the entrance ofconstruction sites. New HampshiBepartment of Transportation (NHDOT) provides a protocol for
construction entrances including geotextile mats, specific size stones and evaluation methods after storm events.
Target AudienceConstruction Companies and Work Crews

Keeping Your Parking LobhdaLawn Environmentally FriendI€urrent methods for maintaining parking lots and
lawns can use significant amounts of chemical fertilizers and salts. The beginning section of the brochure is a
review of lawn care and lists alternative methods such asiecad) fertilizer applications, applying phosphorus free
fertilizers and using compost. The second half of the brochure provides strategies for increasing water quality of
runoff from parking lots, including alternative salts such as calcium magnesiuntea¢€tdA), porous pavement,

and sand instead of salt in the winter. The brochure also provides basic facts on blue green algae and its
consequences to lake health and wildlifarget AudienceBusiness and Commercial Development

Industry and Storm waterAn Important RelationshipThis brochure is targeted to businesses and discusses
pollution and spill prevention techniques to reduce chemical contamination in stormwater that drains into
Baboosic Lake and the Souhegan River. Suggestions to prevent ctepilisahclude: a chemical storage map, an
inventory of chemicals used on site, a Stormwater Pollution Prevention Plan (SWPPP), employee education and
training on proper chemical use and cleanup techniques, and implementation of Best Management Practices.
Target Audiencdndustrial Business Owners

Developers: Consider Low Impact Development (LID) Methbis one page flyer targeted to local developers
provides four methods for mitigating stormwater: gravel wetlands, porous pavement, infiltration basthéree
filters. Each section includes a description of the strategy and how it mitigates excess marg#t Audience:
Developers

Building New Houses? Make Stormwater Work for yeuhndscaping for new houses can include Low Impact
Development (LID)ethniques such as rain gardens. This brochure discusses how rain gardens are designed to be
lower than the rest of the lawn to increase groundwater infiltration rather than runoff into stormwater
infrastructure.Target Audiencdiomeowners
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Business Ownerg&Environmentally Friendly Washig@newashingtechnique is to use soap without nitrogen and
phosphorus to reduce nutrient supplementation in stormwater and decrease toxic blue green algae blooms. A
discharge permit from US EPA or NH DES is required eibemarging harmful chemicals into an already impaired
water body. Other mitigation strategies for friendly car washing include using a power washer and diverting runoff
into catch basins or installing a rain gardérarget AudienceBusinesses and Conential Development

You and Your Septic Systeffhis brochure provides basic information on septic systems and maintenance
strategies such as having annual tank inspections; pumping ev8ryears; and avoiding bulky waste, toxic
substances, and enzymesaymmercial additivesTarget Audiencefomeowners

RECOMMENDATIONS FGRWNS ONMOSTEFFECTIVBUTREACHROGRAMS ANAESSAGES

AMHERST
1 The Town of Amherst has nine brochures on stormwated amnoff. Amherst is willing tamend
brochures based on subjecyge and avoid redundancie® streamline messaging to target audiences.
The Town is also open to combining efforts with Merrimack on stormwater messaging around Baboosic
Lake through the distribution of the stormwater brochures.

I The Town of Amherst canilite the services of NH DES to review the brochures for accuysemyide
additional information and collaboratfor effective distribution.

1 The Town of Amherst is interested in providing public education on stormwater reduction steps. This
could inclde grant funding to conduct local outreach campaigns on stormwater and lake health to the
Amherst Planning Board, Conservation Commission, local business owners and developers.

1 The Town of Amherst recommends creating a generic stormwater video to rtineolocal cable access
channel to educate residents on stormwater and the effects to water systems.

1 The Town of Amherst does not have a direct method to distribute any brochures at this time. They are
only available at the Town Hall for residents to takenherst cannot distribute brochures in water bills
since Pennichuck Water controls the water systems. The Planning Department is willing to attach
brochures to building permits and make flyers available at public meetiAgsther distribution
opportunity could involve updating and linking the brochures on the BLA website and working with the
BLA to identify additional targeted distribution methods for further exposure.

MERRIMACK
1 The Town of Merrimack could benefit from expanded distributiofmichures It could also expand the
scope of materials to address erosion issues from construction and tailor materials to specific audiences.
This could be accomplished by utilizing flyers already created by AmherBtESHNd GeoSyntec.

1 The Town of Merrimackan utilize the services of NH DES to review the brochures for accuracy, additional
information and collaboration for effective distribution.

1 The Town of Merrimack is interested in providing public education on stormwathration This could

include grat funding to conduct local outreach campaigns on stormwater and lake health to the
Merrimack Planning Board, Conservation Commission, local business owners and developers.
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1 The Town of Merrimack recommends creat@ublic Service Announcement to run tire local cable
access channel to educate residents on stormwater and the effects to water systems.

1 Merrimack already includes an environmental flyer with local water bills. One recommendatitin
include information on stormwater or maintenance ofrstruction sites with building permits.

The Towns could combine resources and efforts on the following:

1 Brochures: The Towns could explore a joint effort to develop a brochure series that streamlines the
number of available documents and ensures thabasistent message is delivered.

1 Public Service Announcements and video local cable access channels: The Towns could combine
efforts to develop and run public service announcements and an educational stormwater video on their
local cable access changael

1 Public outreach campaigns: The Towns have the opportunity to communicate with more Lake residents
through combined public outreach campaigns and partnerships wittBih&.The Tows of Amherst and
Merrimack can consider utilizing the outreach effoctampleted by the BLA to fulfill the public education
requirements irtheir MS4 Permg.

9 Agricultural Nutrient Management (ANMJhe 2008 plan identified agtitture BMPsto address various
agriculture activities that occur around the lake; specificéllyecommendedconductinga detailed
nutrient management assessment related to all agricultural activities. The New Hampshire Department of
Agriculture offers wetershed grants to assist agricultural land and livestock owners with efforts to
minimize adverse effects to waters of the state by better managing agricultural nutrinnbsding
fertilizer, manure and composApplicants may apply for grants up to $2,500
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IMPLEMENTATIQIMONITORING ANASSESSMENT

Currently, implementation of the remainingMP sitesn the Baboosic Lake Watershbdsed Plawill be led by

the BLA. The four sites are on private property or private roadhéch limits how the towns can pdicipate. The

BLA will meet with both towns and NH DES to discuss options and equipment for installatiotep Ppherity site

is Carter Road in Merrimackhe BLA received a 2015 Watershed Assistance Grant from NH DES to begin installing
some Carter Rad BMPsThe BLA will discuss options for the installation of Hillside Road and Broadv@thetite

Town of Amhersiat a later time Municipalities in New Hampshirare limited to working exclusively on public
property or where they hold an easement, whilimits opportunities to insll BMPs on private propertyn the

case offuture Carter RoaBBMPs the Town may bable to partner with the BLA angork exclusively within the

area whereit holds a drainage easementvhile BLA could work wiit the privateland owner for anyremaining
portions of the project.

INSTALLATIODFTHEREMAININAEBMPS

There are fouremaining sites from the 2008lah that have not been installedhe Baboosic Lake Association
indicated the four sites could be installed in the néixe years with adequate funding and suppoifthe Towns
have offered to help with installatioan Town owned property.

Table 7 Responsible Party for Installation of Remaining BMPs

Site Responsible Party for Installation
{AGS Y tI dZf Qa Baboaic Lake Association
Site 13: Autumn Lane Baboosic Lake Association
Site 14: Carter Road Baboosic Lake Association
Site 17: Hillside Road/Broad Street Baboosic Lake Association

Source(Geosyntec, 2008)

Other BMPsinclude education aron-site waste management survey and agricultural ordinandése BLA has
started the education component of using @dphorus free fertilizer by developing a brochtheat is distributedto
new members and lake resident&ducation campaignsan begin as early a®ll 2014 when the BLA obtains
education materials fronNH DES.

The onsite waste management projedtas notbeen startedand would require training and resources for
implementation. It is undetermined who will be responsible for completion of this project. The Towns lack the
capacity to complete the project at this time and the BLA would require training amdirfg. It has not been
determined if this project will be completed in the next five years.

In conjunction with the orsite waste management project, there are still four phases of the community septic
system to be completed in Amherst. The completiontted community septic system would further reduce the
potential for leakage from septic systems into the lake. Currently, the cost is prohibitive for some pwhietsis

why there were no additionainstallationsafter the initialone. The Amherst DPW claliadd more householdsnto

the community septic system but will require additional support from the Amherst Community Development
Office and the BLA. This project is currently a low priority until the remaining BMP sites have been installed.

The lastBMPis agriculural ordinances. Both towns currently allow agriculture in all zones in toMimile this is
appropriate for rural or suburban towns, the fertilizers used in agriculture or waste created from animal husbandry
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canbe asource of pollutedun-off into the lake. Currently, the towns are not considering a separate agriculture
ordinance since there are not any major agricultoperationsaround the lake and it is unclear if any neighboring
farms leach into the watershed.

BMPMONITORINBNDMAINTENARE

One of the top prioritiesfor all stakeholderss maintainingthe existingBMPsto maximize effectiveness and
protect the initial investmerg Monitoring the BMPscan include cleaning catch basins, removing debris and
sediment from riprap and landscagjrsuch as mowindrimming plantsand mulchingThe first step for monitoring

is to establish who will maintain the identifi@MPs The burden can be shared among the BLA, Town of Ashher
and Town of Merrimack.

The Town of Merrimack has assisted theABLith BMP site installations in the past and will continue to provide
assistance as applicable in the future. Merritkae responsible fomonitoringthe already installeMPson Town
owned propertyandwill provide maintenance on an as needed basis. Bhaisinterested in assisting Merrimack
with maintenance of anBMPsthat the town is not able to evaluate. This will be a crucial relationship since a
number ofBMPsoccur on private property that the town cannot access.

The BLA and Town of Amheiisistalled BMPsat the Town Beach and picnic areBhe Town of Amherst is
responsible for maintaining and monitag the community septic systerand Town BeachThe Amherst
Recreation Department monitors and cleans BIPson an annual basis and collaboratggh the Amherst DPW

for replacement of materials as necessarie BLA can contribute to the community septic system by encouraging
additional residentdo participate in the newsystem rather than maintaining old systems. The BLA can also help
the Town d Amherstdetermineif the community septic system éfective through water quality sampling efforts
and recording algae bloom size and locations.

Table 8indicates which party is responsible for monitoring the corresponding BgE. The BLA can utikz
homeowners to maintain raimgardens and replace dead ptanon a Homeowner Clean Up Day. The Town of
Merrimack has a limited budget for planting and landscapivigich is prohibitive to maintaining the installed rain
gardens.
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Table8. Responsible Pay for Existing BMP and Monitoring Schedule
Site Responsible Party BMP Type
Site #1: Four Seasons Park, Site A BLA Vegetated buffer strip
Site #2: Four Seasons Park, Site H BLA Riprap plunge pool
Site #3: Amherst Town Beach, Batlj Town of AmherstRecreation| Raingarden, gutter and rainbarre
House Department riprap forebay
Site #4: Amherst Town Beach, Picni Town of Amherst, Recreatio| Infiltration trench, raingarden
Area Department
Site #5: Lakeside Drive /Greenwooq Town of Merrimack Riprap pluige pool, riprap swale
Drive

Site #6: #24 Lakeside Drive:

Town of Merrimack

Vegetated swale, forebay

Site #7: Jebb Road

Town of Merrimack

Riprap plunge pool

Site #8: #30 Lakeside Drive:

BLA, Town of Merrimack

Raingarden, riprap forebay,
infiltration trench

{AGS | Y t | dzf Q

BLA

Porous pavers, grass channel

Site #10: North Jebb Road

BLA, Town of Merrimack

Riprap forebay, raingarden

Site #10B: North Jebb and Jebb Roq
(post WMP site)

BLA, Town of Merrimack ag
applicable

Riprap forebay, raingarden

Site #11: #24 Greenwood Drive

Town of Merrimack

Riprap forebay, inlet pipe

Site #12: Lakeside Drive

Town of Merrimack

Riprap forebay, vegetated swalg

Site #13: Autumn Lane

Town of Merrimack

Riprap plunge pool

Site #14: Carter Road

Town of Merrimack

Vegdated swale, infiltration stepsg
stormwater basin

Site #14A: Miriam Road (post WMP s

BLA, Town of Merrimack ag

Riprap plunge pool, vegetated

applicable swale
Site #14B: Carter Road (post WMP sij BLA, Town of Merrimack ag Riprap forebay, raingarden
Arnold Road applicable
Site #14C: Carter Road (post WMP s| BLA, Town of Merrimack as Riprap forebay, raingarden
applicable
Site #15: Walnut Hill Rd./ Clark Islan BLA Riprap swale

Rd.

Site #16: Shore Road

BLA, Town of Merrimack

Riprap forebay, rairayden

Site #16A: Shore Road (post WMP si BLA Riprap forebay, raingarden
Site #16B: Longa Road (post WMP s BLA Riprap plunge pool
Site #17: Hillside Road/ Broad Stree BLA Vegetated swale, pipe inlet

Sourceg(Comprehensive Environmental, Inc., 2012; Geosyntec, 2008)
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MONITORINGHEDULBYBMPTYPE

Below are the recommendati@for maintenance and monitoring frequency for each of the installed or potentially
installed BMPs The BLA and towns can incorpordtee maintenance into existing monitoring and cleaning
schedules as applicabl€omprehensive Environmental, Inc., 2012)

Sediment Forebay and PlungedPo

|l

Sediment Removal: Perfortwice ayearon the same routine maintenance schedule as contributing catch
basins.

Structural Inspection: Perform quarterly for thiest yearand after heavy storms. Aftdirst year, perform
inspection on the same routinmaintenance schedule as contributing catch basin frequency.

Pipe Inspection: Perform inspection on the same routine as contributing catch basins.

Forebays should be maintained at a minimum on a yearly basis. If maintenance is only conducted once
per year,it should be performed before winter to ensure pipe outlet is not clogged.

Raingardens and Infiltration Trenches

f
f

1

Debris and Litter Removal: As needed by inspection. Not less than twice per year.

Sediment RemovaPerform quarterly or following the first &ignificant storm events (>.25") for the first

year. Establish a specific schedule based on first year accumulations (min. 1 year frequency). Do not let
sediment build up to 6 inches at any spot or completely cover vegetation.

Plantings and Mulch Care: 8y and fall as necessary.

Vegetated and Riprap Swales

il

1

Mowing and Vegetation Care: Mow yearlgemove mowed material every other year. Do not cut grass
below flow line.

Debris and Litter Removal: As needed by inspection. Not less than twice per year.

Sedment RemovalPerform quarterly or following the first 2 significant storm events (>.25") for the first
year. Establish a specific schedule based on first year accumulations (min. 1 year frequency). Do not let
sediment build up to 6 inches at any spotammpletely cover vegetation.

Structural Integrity: After large storms, but not less than once per year.

Gutter and Rainbarrebystem

il

Check gutters, downspouts, rain barrel water intake screen, rain barrel mosquito screen and rain barrel
spigot for leakspbstructions or debris at least once per year.

Drain rain barrel before temperatures drop below freezing.

In the winter, keep rain barrel spigot open so that water does not accumulate in the rain baddteeze

or turn it upsidedown or bring it insidéo ensure no water accumulates in the barrel.

Vegetated Buffer Stripnd Grass Strip

1
1

Mow turf grass yearly. Remove grass cuttings. Avoid producing ruts when mowing.
Irrigate during dry weatherTreat vegetation using preventative and kexic methods.
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91 Inspect buffer strip to check for erosion and sediment and debris accumulation twice a year: 1) one
inspection at the end of the wet season in order to plan and schedule summer maintenance, 2) the other
AYaLlLlSodAazy | Fi SN LIS NJaterR Bispase of seirmeditand Natays préperlyo m€ 2 NJ 3 NEB

Infiltration Steps

1 Replace rotten timbers as needed. If the crushed stone or pea stone becomes filled up with sediment over
time, remove, clean out sediment and replace. Visually inspect once per year.

Inlet Pipe

1 Inspect the pipe to make sure it is intact, not broken or damaged.

1 Check for erosion around the pipe or missing rip hMipually inspect once per year.

1 Inspect the pipe end to determine if sediment, dirt, or debris is obstructing the flow ofrveden the
pipeinto the basinand remove sediment. Visually inspect once per year and after flooding events.

Porous Pavement

1 Inspect on an annual basis, preferably after rain events when clogging will be obvious.

I Vacuum sweep ideally four (4) times a geproperly disposing of the removed material. Follow the
sweeping with higkpressure hosing of the surface pores. If necessary, add additional aggregate fill
material made up of clean gravel.

1 Potholes and cracks can be filled with patching mixes, anddpgging of porous concrete may be fixed
by drilling approximately O-thch holes every few feet.

f Maintaina G NBSG &a6SSLIAY 3 LINE I NI 16 helpyproldng Be fanationgl @ifa of B Ay I 3 S
pavement.

ASSESSMENT

Assessing theffectiveness othe BMPsand the community septic system will occur through additional sampling
efforts. The timescale of testing needs to occur ovdiva to ten year timeframe. The community septic system
results are apparent through thdecrease imalgae bloomsver the past few summersAlthough the modeling
gives a good estimate, is difficult to assess the exact quantity of phosphorus each BMP is contributing to the
overall reduction.

The NH Lakes Lay Monitoring Program has identified nine sites for phospmonitoring that the BLA and
Amherst can use for future assessing efforts. In the summer of 2014, the Town of Amherst purchased water
sampling equipment and received training from the NH Volunteer River Assessment Program (VRAP) to conduct
additional waterquality monitoring on the Lake. The BLA is interested in renewed training to continue to conduct
nutrient samplings according to theHNLakes Lay Monitoring ProtocoAdditionally, NH DES can work with the

BLA and the Town of Amherst to identify any net@ssthat will address any gaps in data. The BLA could conduct
samplings multiple times per year and contribute to the database on lake water quality. The BLA will continue to
provide trainings to the lifeguards at the Amherst Town Beadest for the presence oE.coli and other bacteria.
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Map 2. Baboosic Lake Testing Sites
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If additional water quality assessment efforts reveal increased phosphorus loading and the final MS4 permit still
requires it, it may be neasary to prepare a Phosphorus Control Plan (F@#ending on the final MS4 permit
requirements for the PCP, this Baboosic Lake Watershed Plan Update may provide some of the content. An
example PCP outline from the draft permit is included in AppendisSessment efforts need to be continued for
water quality and BMP monitoring to determine if phosphorus is decreasing. During the writing of this report, the
invasive variable Milfoil was discovered in Washer Cove. The BLA is working closely with tHe BitétisESpecies
Program to mitigate the spread of the invasive Milfoil while continuing their efforts to reduce phosphorus in the
lake.

IMPAIREIWWATERSEMOVAIPROCESS

Two terms are commonly used that indicate the level of EPA overview. The first térRBf A 3G Ay 3é | yR A
that a waterbody that is impaired and needs a TMDL study (i.e. a 303(d) water) is to be moved off of the 303(d)

List. The Environmental Protection Agency (EPA) states if monitoring demonstrates that water quality standards

have keen attained, the water body and pollutant combination is removed from the 303(d) List. Under some
conditions evaluation of new information might determine that the TMDL is not appropriate or sufficient to result

in attainment of water quality standards. Mgn deciding to remove a water body and pollutant or pollution
combination from any part of the list, NH DES must use data collected under the same, or more water quality
limiting, conditions as the original impairment data.

TheNH DE$s responsible forugmitting alterations to the EPA for delisting a water body off the impaired waters
list in accordance with Section 303(d) of the Federal Clean Water Act. EPA has the authority to approve/disapprove
such changes to the 303(d) List. The primary reagorthese proposed delistirgginclude, but are not limited to:

A Total Maximum Daily Loads (TMDL) has been completed

Water bodies that now meet water quality standards;

Erroneous listings; and,

1 Splits in assessments units in which the new assessment unit meaéts quality standards.
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where a waterbody already has a completed TMDL or the original impairment did not require a TMDL. The primary
reasons for thes proposed impairment removals include, but are not limited to:

1 Water bodies that now meet water quality standards;
1 Erroneous listings; and,
1 Splits in assessments units in which the new assessment unit meets water quality standards.

Once NH DES determinBaboosic Lake is eligible for impairment removal, it will be added to the overall list of
changes to the Impaired Waters List. In cases where there is a delisting, the documentation is publicized and
available for public comment for a one month period.ekfthe comment period is closed, NH DES will produce a

final report to be sent to EPA. Once EPA has accepted all changes, Baboosic Lake could potentially be clear of all
TMDLs. Typical TMDLs last between five and 15 years. It is unclear at this timeakloesi8 Lake will be eligible

for delisting(AECOM, 2011b)
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CONCLUSION

The Baboosic Lake Watershed Updsitenmarizeghe implementationstatus of the 2008 Watershed Based Plan
and other planning reportsThe summary of war quality conditions shows gradual decline of phosphorwnd
chlorophylta but optimallevels have yet to be attainedPollutant load estimates indicate removal ofgsphorus

due to the BMPghat have beeninstalled. In order to fully achieve success, outreach and education activities
should continue to occur with future implementation of the remainBiIPs

Recommendations were made to increase outreach by the Towdslae BLA to provide consistent messaging to
homeowners around the lake on fertilizer reduction, the effects of stormwater and areas for collaboration.
Additional recommendations were madeegardingthe ¢ 2 ¢ ys@rfhwater regulations. The Towns are not
currently considering making alterations to ftineexistingregulationsunless required by the release of the new
MS4 permit, but changes to the regulations are encouraged to follow the model ordinance in the Innovative Land
Use Planning Handbook from NIHES.

Other recommendations were made to the existing operations and maintenance schedules for both Towns and
vary basedon currentprocedures Both towns provide street sweeping but are encouraged to increase efforts to
reducenon-point source sediment loadingto the lake. Lastly, all stakeholders agreed the priority of the next few
years is to install the remainingMPsand maintain the existing capital investment. The responsible parties were
identified and maintenance schedules produced for the exisMPs The Towns and the BLA have a path
forward to continue the phosphorus reduction in the lake and enhance working partnership for future projects.
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APPENDIA: PHOSPHORUSONTROPLANNING ANOMODELLING
Adapted from the Draft MS4 Permit

PHOSPHORUSONTROPLANOUTLINE

In the 2013 draft NH Small Municipal Separate Storm Sewer System (MS4) pé&thusmnorus Control PIgRPCP)

is required b addressexcessivephosphorusloading on a watetbody witha TMDL for phosphorusThe MS4
communitymust develop aPCRdesigned to reduce the amount of phosphorus in stormwater discharges from its
MS4 to the impaired watebody or its tributaries. The PCP shall describe measuresaimnunitywill undertake

to reduce the amount of phosphorous in MS4 discharges.

Outline
Section I Estimate of baseline phosphorus loadings and reductions

1 Determine Phosphorus Reduction Requirement

1 Can utilize percent reduction requirements in Appendix F, TalBlegage 18 of the 2B NH Small MS4
Draft General Perniitor can calculate updated baseline load

1 Accounting of watershed plan recommendations that have already been implemented, how much
reduction has been achieved, and remaining phosphorus load reduction needed to meet quaiéiy
goals.

Section 2 Scope of the PCP

91 Description of area where the municipality plans to implement the PCP, based on the calculations of
baseline phosphorus in Section 1 (see Appendix F)

Section 3 Description of planned nosstructural controls

Exising regulatory mechanisms available to the MS4 (ex. ordinances)

Planned norstructural control measures including changes to ordinances needed to implement the PCP
Areas where measures will be implemented

Annual phosphorus reductions expected to restdinf implementation (see Appendix F, Attachment 2)

= =4 =4 =4

Section & Description of planned structural controls

I Planned structural control measures and maintenance strategies, including those implementeddby a 3
party.

1 Areas where measures will be implemented

1 Annual phosphorus reductions expected to result from implementation (see Appendix F, Attachment 3)

Section & Inventory and priority ranking of locations for structural retrofits

1 Assessment of site suitability for potential phosphorus control measures basedapping, screening,
and monitoring results collected during permit term
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1 Assessment of site suitability for potential phosphorus control measures based on soil types and other
factors

1 Final results priority ranking of areas and infrastructure within the unicipality for potential
implementation of phosphorus control practices

Section T Cost and Funding Source Assessment

1 Cost estimate to implement PCP
91 Description of known and anticipated funding sources
1 Description of steps to implement funding plan

Sedion 8t Implementation Schedule

Funding

Training

Purchasing

Non Structural Controls

Construction

Inspections

Monitoring

Additional assessment and evaluation

=A =4 =4 -4 -4 -4 -4 -4

Section 9 Performance Evaluation

9 Calculation of phosphorus reductions from structural and +stnctural controls, consistent with
Appendix F, Attachment 2 and¢® R

1 Evaluation of effectiveness of PCP through monitoring, including development of monitoring plan (must
be approved by EPA)

9 Certification that all structural controls are properly implemied, maintained, and inspected according
to manufacturer design and specifications.
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BMPPHOSPHORUAODELINMETHODOLOGY

The draft MS4 permit contains different methodologies for communities or organizations to calculate phosphorus
loading throughout he watershed fromnon-point sources and installed BMPs. If the towns are required to
complete a Phosphorus Control Plan, thethodology and calculations are located in Attachment 1, 2 and 3 of the
Appendix 4 in the draft permit. The calculations will pdeva baseline of existing phosphorus loading throughout
the watershed and reductions applicable to each BMP implemented. Through the load reductions, tlsewdlwn

be able to determine approximately how much each BMP has reduced phosphorus loading.

Methods to Calculate Phosphorus Load Reductions for Structural Storm Water Best Management Practices in
the Watershed

Below are the basic definitions ahethods to determine design storage volume capacities and to calculate
phosphorus load reductions for th#llowing structural Best Management Practices (structural BMPs) for a
Watershed:

1) Infiltration Trench;

2) Infiltration Basin or other surface infiltration practice;
3) Bioretention Practice;

4) Gravel Wetland System;

5) Porous Pavement;

6) Wet Pon or wet detention basin;

7) Dry Pond or detention basin; and

8) Water Quality Swale.

Methods and examples are provided to calculate phosphorus load reductions for structural BMPs for the four
following purposes:

1) To determine the design volume ofsauctural BMP to achieve a known phosphorus load reduction
target when the contributing drainage area is 100% impervious;

2) To determine the phosphorus load reduction for a structural BMP with a known design volume when
the contributing drainage area i€0% impervious;

3) To determine the design volume of a structural BMP to achieve a known phosphorus load reduction
target when the contributing drainage area has impervious and pervious surfaces; and

4) To determine the phosphorus load reduction fosteuctural BMP with a known design volume when
the contributing drainage area has impervgand pervious surfaces.

The methods and annual phosphorus export load rates presented are for the purpose of counting load reductions
for various BMPs treating stm water runoff from varying site conditions (i.e., impervious or pervious surfaces)
and different land uses (e.g. commercial and institutional). The estimates of annual phosphorus load and load
reductions by BMPs are to demonstrate compliance with thesphorus Reduction Requirement under the
permit.

For each structural BMP type identified above, lagn cumulative performance information is provided to
calculate phosphorus load reductions or to determine needed design storage volumes to achievdfiadspec
reduction target (e.g., 65% phosphorus load reduction). The performance information is expressed as cumulative
phosphorus load removed (% removed) depending on the physical storage capacity of the structural BMP
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(expressed as inches of runoff frompervious area)Multiple tables and performance curves are provided for the
infiltration practices to represent cumulative phosphorus load reduction performance for six infiltration rates (IR),
0.17, 0.27, 0.53, 1.02, 2.41, and 8.27 inches/hour. b may usethe performance curves provided in this
attachment to interpolate phosphorus load removal reductions for field measured infiltration rates that are
different than the infiltration rates used to develop the performance curves. Otherwisetawe shdl use the
performance curve for the IR that is nearest, but less than, the field measured rate.

EPA will consider phosphorus load reductions calculated using the methods provided below to be valid for the
purpose of complying with the terms of this petrfior BMPs that have not been explicitly modeled if the desired
BMP has functionality that is similar to one of the simulated BMP types. Please note that only the surface
infiltration and the infiltration trench BMP types were simulated to direct stormaxatinoff into the ground (i.e.,
infiltration). All of the other simulated BMPs represent practices that have either uth@d@ns or impermeable

liners and therefore, are not hydraulically connected to the-sulface soils (i.e., no infiltration). Follow are

some simple guidelines for selecting the BMP type and/or determining whether the results of any of the BMP
types provided are appropriate for another BMP of interest.

Infiltration Trench is a practice that provides temporary storage of runoff usihg void spaces within the
soil/sand/gravel mixture that is used to backfill the trench for subsequent infiltration into the surrounding sub
soils. Performance results for the infiltration trench can be used for all subsurface infiltration practicenigclu
systems that include pipes and/or chambers that provide temporary storage. Also, the results for this BMP type
can be used for bivetention systems that rely on infiltration when the majority of the temporary storage capacity

is provided in the voidpaces of the soil filter media and porous pavements that allow infiltration to occur.

Surface Infiltration represents a practice that provides temporary surface storage of runoff (e.g., ponding) for
subsequent infiltration into the ground. Appropriate gmtices for use of the surface infiltration performance
estimates include infiltration basins, infiltration swales, rain gardens anerdtémtion systems that rely on
infiltration and provide the majority of storage capacity through surfpoading.

BioHfiltration is a practice that provides temporary storage of runoff for filtering through an engineered soil media.
The storage capacity is typically made of void spaces in the filter media and temporary ponding at the surface of
the practice. Once the ruribhas passed through the filter media it is collected by an uwttem pipe for
discharge. Depending on the design of the filter media manufactured or packagditdricystems such as tree

box filters may be suitable for using the Hitbration performance results.

Gravel Wetlandperformance results should be used for practices that have been designed in accordance or share
similar features with the design specifications for gravel wetland systems provided in the most recent version of
the New Hampsine Stormwater Manual

(http://des.nh.gov/organization/divisions/water/stormwater/manual.htm. Retrieved 12/14/12)

Porous Pavemenperformance results represent systems with an impermeable wfider and an undedrain. If
porous pavement systems do notveaan impermeable undéiner so that filtered runoff can infiltrate into sub
soils then the performance results for an infiltration trench mayded for these systems.

Extended Dry Detention Ponderformance results should only be used for practices tiave been designed in
accordance with the design specifications for extended dry detention ponds provided in the most recent version of
the New Hampshire Stormwater Manual

(http://des.nh.gov/organization/divisions/water/stormwater/manual.htm. Retrieved 12/14)12
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Water Quality Wet Swaleperformance results should only be used for practices that have been designed in
accordance with the design spécations for a water quality wet swale provided in the most recent versicth®f

New Hampshire Stormwater Manudhttp://des.nh.gov/organization/divisions/water/stormwater/manual.htm.
Retrieved 12/14/12)
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APPENDIB: BABOOSICAKECOMPILEIBMPs

September 2014

All Site Locations from the 2008
Watershed Plarand the 2012

2008 Baboosic Lake Watershed Plan

The Baboosic Lake Stormwate
Improvement Project, 2013

Stormwater BMP Implementation Projec
Operations and Maintenance Plan, Towl

9/13/2011 CEI Baboosic Lakessociation Watershed
Management Plan

Status as of 2012

Responsible Party for
Installing BMP/ Year

Implementation Status Report Report of Merrimack to be Complete
Site #1: Four Seasons Park, Site A - Install a vegetated buffer strip along the slope located to the east of the | - - - C-2008 -
beach.
Site #2: Four Seasons Park, Site B - Install energy dissipation and level spreader device at culvert outfall. - - - C-2008 -
Site #3: Amherst Town Beach, Bath House | - Install a prefabricated bioretention cell at the drop inlet adjacent to the bat| - - - C-2008 -
house.
- Install a gutter and rain barrel system at the northeast corner of the bath
house.
- Install an energy dissipation device at the outfall of the drainage ditch.
Site #4: Amherst Town Beach, Picnic Area - Install a gravel infiltratimtrench along north side of parking area. - - - C-2008 -
- Install bioretention cell immediately north of parking area to capture runof
from the parking and picnic area.
- Stabilize the eroded and exposed portions of the picnic area with loam arn
vegetation.
Site #5: Lakeside Drive /Greenwood Drive - Install rock inlet protection devices at drop inlet structures. -Upper: Install a plunge pool and Install a plunge pool and vegetated/riprap - C-2011 -
vegetated swale swales
- Restore and stabilize unnamed tributary receiving storm water from the in
-Lower: Install riprap swale
Site #6: #24 Lakeside Drive - Replace impervious asphalt parking area with pervious pepausrs. Install a riprap apron and vegetated| Install a forebay, rain garden and an infiltratiof - Remove Asphalt & Install Porous Pavers: Grass has establish{ C-2011 -
swale (pavement removed) trench the area, but erosion damage has occurred along southern sect
- Install a prdabricated bioretention cell (i.e., Filterr&o replace existing drop of grassed area. CEl to explore whether damage is caused by ri
inlet on the north side of Lakeside Drive. or groundwater seepage.
- Bioretention Celt Plan to further evaluate treatment alternative:
for later installation.
Site #7: Jebb Road - Install a retrofit bioretention cell with rock baffles at the existingm@ssion Install a plunge pool along with Install a plunge pool - Bioretention Cell: Plan to further evaluate treatment alternativg C-2011 -
along the east side dfebb Road. undogging pipes and stabilizing the for later installation. Option to increase size of sump and extend
headwall outfall pipingto prevent clogging and futureank ercion.
- Install energy dissipation at the exiting culvert outfall at the beach.
- Energy Dissipation at Outfall: CEl will present conceptual des
for new culvert / day light option to DPW, but CEI/DES must
evaluate water quality benefit further
Site #8: #30 Lakeside Drive - Install a retrofit bioretention cell @he existing drop inlet device. Install a forebay and a rain garden | Install a forebay, rain garden and an infiltratiof - C-2011 -
trench
- Repair existing energy dissipation at outfall (west side of Lakeside Dr.)
{AGS 1 @Y t 1 dzZ Q& . 21 (| - Construch stabilized boat ramp using porous pavers. - - -Boat Ramp with Porou&avers: BLA plans to further evaluate NC No plans for
treatment alternatives for later installation. implementation at this
- Construct a defined gratined channel along the northern side of the time
unpaved road and proposed ramp to convey storm water runoff from up -Grassed Lined Channel: CEIl to provide desigrofoup surfacing
gradient portions of the road to the lake. andchannel upon approval from property owner.
Site #10North Jebb Road - Install prefabricated bioretention cell at the western most drop inlet Install a forebay and a rain garden | Ingdall a forebay, rain garden and an infiltratior] - Bioretention Cell: Plan to design and install rain garden at C-2011 -

structure.

- Develop a cleaning program to clear drop inlet grates and clean accumul
sediment from the structure sumps.

trench

proposed site for later installation

- Catch Basin Cleaning: The Town of Merchkrtzas located these
structureson their GIS mapping, $bese structures should be
cleaned as part of the routine maintenance.

All Site Locations from the 2008
Watershed Plan and the 2012
Implementation Status Report

2008 Baboosic Lake Watershed Plan

The Baboosic Lake Stormwater
Improvement Project2013
Report

Stormwater BMP Implementation Project
Operations and Maintenance Plan, Towr]
of Merrimack

9/13/2011 CEI Baboosic Lake Association Watershed
Management Plan

Status as of 2012

Responsible Party for
Installing BMP/ Year
to be Complete

Site #10BNorth Jebb and Jebb Roads (post
WMP site)

Install a forebay and a rain garden

Install a forebay, rain garden and an infiltratio!
trench

Plan to design and install one rain garden on private property (S
10A) and one garden within traffic island ownedown of
Merrimack (Site 10B)

C-2011
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Site #11: #24 Greenwood Drive - Regrade the portion of Greenwood Drive in the area of house #24 so thaf - - - C-2008 -
storm water drains north into the wetland system adjacent to the road.
- Clean the pipe inlet of accumulateddiment and install rock protection at
the inlet.
- Install energy dissipation at the pipe outfall.
Site #12: Lakeside Drive - Install rock inlet protection devices at drop inlet structures. Install a forebay and a vegetated Install vegetated and or riprap swales - C-2011 -
swale
- Restore and stabilize the channel theteives storm water from the inlet
structures.
- Install energy dissipation at the channel outfall at the lake.
Site #13: Autumn Lane - Install energy dissipaticand a level spreader device at the culvert outfall tq - - - Level Spreader: Due to access issues and magnitude of propg NC No plans for
reduce flow velocities. work, the BLA will not plan to perform work atetloutfall of culvert implementation at this
as recommended. time
- Construct a stepped rodiked down chute between the culvert outfall and
the downstream wetland system. - Rock Lined Down Chute: Plans to develop conceptual BMPs t
repair erosion and stabilize outfall for installation by the Town of
- Install a level spreader device at the outfall of the down clatithe Merrimack.
wetlands. The down chute should be constructed using existing boulders a
well as imported rock to create cascading plunge pools. - Plan to design and install riprap forebay and remove accumulg
sedimentfrom wetlands up gradient of culvert at proposed site
(Site 13A)
Site #14: Carter Road - Install a vegetated swale along the south side of Carter Road, similar to tl - - - Install Vegetatedvgale and Drainage Basin at outfall: Due to NC BLA and Merrimack to
recently constructed swale along the nosfie of the road. access issues and magnitude of proposed work, the BLA will ng discuss easement issues
plan to perform work at the outfall of the culvert. completion in 2015
- Construct a small storm water basin adjacent to the south side of Lakevig
Drive in the area of the culvert outfall. - Install stepped rock lined channel at outfall: The BLA plans to
develop conceptual BMPs to reiparosion and stabilize outfall for
- Construct a stepped rodiked drainage channel between the basin outfall installation by the Town of Merrimack.
and the lake.
Site #14A: Miriam Road (post WMP site) - Install plunge pools and a vegetated Install a plunge pool, foley, rain garden, Plan to design and install riprap plunge pool, vegetated swale a| C-2011 -
swale infiltration trench and vegetated or riprap remove accumulated sediment from existing drainage swale at {
swales intersection of Arnold Rd and Miriam Rd (Site 14A).
Site #14B: Carter Road (post WMP site) - Install a forebay and a rain garden | - Plan to design and install rain garden adjacent to existing catch| C-2011 -
basin at the intersection of Arnold Rd and Carter Rd (Site 14B).
Site #14C: Carter Road (pAsMP site) - Install a forebay and a rain garden | Install a forebay, rain garden and an infiltratiof ¢ KS . [ ! L)X I y&d (2 F$@E{ @i 8200635 C-2011 -
trench Miriam Rd and Carter Rd (Site 14C).
Site #15: Walnut Hill Rd./ Clark IsldrRd. - Constructing a roelned storm water channel along the south side of Clark - - - Rock Lined Channel on Clark Island: Plan to further evaluate | Abandoned Not going to be

Island Road.

- Install energy dissipation at the channel outfall at the beaver impoundmer

treatment dternatives for this portion of watershed.

- Energy dissipation at outfall: BLA to explore options at later tin
for private property evaluations located closer to the lake as a
public education component.

completed

All Site Loations from the 2008
Watershed Plan and the 2012
Implementation Status Report

2008 Baboosic Lake Watershed Plan

The Baboosic Lake Stormwater
Improvement Project, 2013
Report

Stormwater BMP Implementation Project
Operations and Maintenance Plan, Towrn
of Merrimack

9/13/2011 CEI Baboosic Lake Association Watershed
Management Plan

Status as of 2012

Responsible Party for
Installing BMP/ Year
to be Complete

Site #16: Shore Road - Install a prefabricated bioretention cell (i.e., Filterra) at the existing drdetin| Install a forebay and a rain garden | Install a forebay, rain garden and an infiltratiof - Install Bioretention Cell: Plan to design and install rain garden | C-2011 -
structure in the southeast corner of the 20 Shore Road property. trench proposed site.
- Stabilize the bottom of the channel along the north side of Shore Road. - Stabilize bottom of channel on ShoreaRoPlan to further
evaluate water quality treatment options and current erosion
- Construct a defined storm water channel along the 20 Shore Road drivew damage upgradient of swale for future installation.
convey storm water from the dminlet structure to the outfall.
- Install channel on 20 Shore Road driveway: Due to access iss
and space constraints, the BLA will not plan to perfarark along
the driveway channel.
Site #16A: Shore Road (post WMP site) - Install a forebay and a rain garden | Install a forebay, rain garden and an infiltratiof Plan to design and install rain garden north of existing driveway| C-2011 -

trench

20 Shoe Road property (Site 16A)
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Site #16B: Longa Road (50% complete) (posi - Install a plunge pool along with Install a plunge pool and vegetated/riprap - Site 16B: Plan to design and inlstiglrap plunge pool, vegetated | C-2011 -
WMP site) unclogging pipes and stabilizing the| swales swale and remove accumulated sediment from existing drainag
swale swale at the intersection of Longa Rd and Rennie Rd.
i {AGS wmc/Y ¢KS . [! -21BFla¥a 20/2
portions of Longa Road and Mayhew Rd.
Site #17: Hillside Road/ Broad Street - Construct a vegetated swale along either side of unpaved Broad Street. | - - - Construct vegetated swale: The BLA plans to further evaluate | NC BLA to discuss with
treatment alternatives for this BMP site. Amherst and landowner
- Regrade the unpaved road to drain toward the swale. since road is private
- Installdrop inlet, new outfall pipe and energy dissipation at new
- Install a drop inlet structure and culvert to capture storm water in the swal outfall: Due to access issues and magnitude of proposed work,
and convey these flows across the paved portion of Broad Road. BLA will not plan to install a drop inlet structure as recommende|
- Install energy dissipation device at the culvert outfall to the lake. - Gravel Roadway: The gravel roadway is very steep and erodih
The BLA plans to remove the access road, convert Broad Stree
a dead end road and install terraced slope stabilization techniqy
along the steep portion of roadway.
Septic Systems
Community septic systemPhase 1 (11 - Phase | of the Community Wastewater System is complete, though not al - - - C-2008 -
homes) homes are connected (as of May 2008).
-Phase | of the community septic improvements are located west of
Moonbeam Cove along West Stted Washer Cove Road.
Community septic systeraPhase 2 (10 - Phase Il of the Community Wastewater System was completed in Spring| - - - C-2008 -
homes) 2008.
- Phase Il improvements are located south of Moonbeam Cove along
Broadway.
Community septic systemPhase 3 (13 - Phase Il of the Community Wastewater System is complete as of Fall 20( - - - C-2008 -
homes)
-Phase Il is located north of Moonbeam Cove along Clark Avenue and a R
Way north of Moonbeam Cove.
AreaA: Community septic system (31 homes) Area A includes the properties south of the proposed Phase Il improvemer| - - - NC No plans for
located along Broadway and Milford Street. implementation at this
time
Area B: Community septic system (42 homes| Area Bincludes the properties along the eastern side of the lake located we - - - NC No plans for

of Shore Drive, north of Scenic Vista Way, and south of Miriam Way.

implementation at this
time

All Site Locations from the 2008
Watershed Plan and the 2012

2008 Baboosic Lake Watershed Plan

The Baboosic Lake Stormwate
Improvement Project, 2013

Stormwater BMP Implementation Projec
Operations and Maintenance Plan, Towi

9/13/2011 CEI Baboosic Lake Association Wakerd
Management Plan

Status as of 2012

Responsible Party for
Installing BMP/ Year

Implementation Status Report Report of Merrimack to be Complete
Area C: Community septic system (34 homes Area C is located on the westeside of the lake and includése homes along | - - - NC No plansfor
Lake Front Street. implementation at this
time
Area D: Community septic system (30 homes Area D includes all lakefront properties in the northeastern portion of the la| - - - NC No plans for
including those accessed by Jebb Road, Northend Way, and Langer Way. implementation at this
time
Area E: Community septic system (30 homes| Area E is located immediately south of Area B and includes all lakefront - - - NC No plans for
properties along Lakeside Drive and Greenwood Drive. implementation at this
time
Onsite Wastevater Management Program - Conduct a survey and GPS mapping of to obtain updated information on | - - - NC Potential project for BLA

location, age and type of septic systems around the perimeter of the Lake;
- Develop a municipal bylaw requiring regularly scheduled system inspecti

- Develop a bylaw requiring more stringent treatment standards in
environmentally sensitive areas;

- Develop homeowner education materials and related outreach efforts.
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Land Use Activities

Baboosic Lake Watershed: fiéizer reduction | Develop landscaping fertilizer bylaws or ordinances to reduce the amount { The BLA developed and distributed | - - In progress Ongoing
program phosphorus fertilizer that is applied to landscaped portions of each watersl| Waterfront and Watershed property
owner's guide.

NC To be determined by

Various Agricultural Sites: Agricultural BMPs | Conduct a detailed nutrient management assessment related to all agricult| - - -
towns

activities in the Baboosic Lake watershed. This assessment could involve &
development of more ecurate nutrient runoff estimates, based on field
sampling and a sitby-site assessment of ongoing practices related to nutrie
management, manure/fertilizer application, the number of livestock on site,
etc.

C- comgete and the year completed

NC- not complete
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APPENDIXC SOAKUP THERAINHOW TOGUIDEANDASSESSMENEHEET

WHAT ISOAK?

a{2+r1 'L GKS wlAyé¢ o{h!'YO Aa | bl 59{ ad2N¥Nsél G§SNI YAUGA
throughout NewHampshire. Specifically, SOAK provides training and implementation techniques to install Low

Impact Development (LID) strategies on properties to reduce sedimentation and contaminated stormwater runoff

into impaired bodies of water.

Contaminated stormwadr has been identified as one of the largest contributors of phosphorus into lakes.
Sediment from erosion is incorporated into runoff from storm events. It then passes over impervious surfaces,
carrying high levels of phosphorus and nutrients into lakiegr and streams, which can potentially cause algae
blooms.

Baboosic Lake sits between the Towns of Merrimack and Amherst, NH and has a history of algae blooms.

I O0O2NRAY3I G2 bl 59{x GKS tF1S Aa Ofl aani srashmd bacterial y aA Yl
f SPStao wSOSyidtes bl 59{ aStSOGSR .+06224A0 [1S (2 08
Implementing SOAK techniques on properties around the lake have potential to reduce phosphorus levels and
decrease algae bloosn

How TOGUIDE

This How to Guide demonstrates steps to communicate and implement stormwater reduction techniques using
the SOAK program and reviews areas of opportunities and points of concern.

¢CKS dal2¢ G2 DAZARSE NBDASGay AEKSD {¢hk N2 draNKR2QIFIE &0 KISNPIYUzASRISI NI
things to keep in mind while completing the step. At the end of each section there are opportunities or lessons
learned while attempting to implement SOAK on Baboosic Lake.

Step 1: Conduct preliminary deeach about "Soak Up the Rain" and identify stakeholders and organizations
who could potentially sustain the project.

Tasks for completion:

1. Contact lakes association or homeowners association, municipal officials or public works departments,
and conservdbn commissions to identify local leaders interested in and capable of assisting with and
managing the projects.
2. Hold public information session about "Soak Up the Rain" program and objectives for lake residents and
Ydzy AOALI £ 2FFAOAFIT A AyOfdzZRAY3 5t2Qad
A Posible opportunity for a raffle of implementation opportunity to occur on property to create a
GodzZl T € Fo2dzi GKS LINBPINI YO
A Provide promotional material including NH Homeowner Stormwater Manual
A Gather contact information from interested residents.
N tdzof WORIYS Ok LAy 3¢ 22NJ aK2L)Y [/ K223aAy3 yR LYLX SYS
Practice Workshop.
3. / 2yRdzOG awlAyalOl LIAy3é 22Nl aK2L) gA0GK fF1SakK2YS2gy ¢
volunteers to demonstrate project objectives.
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A Residents mustarticipate in workshop to have their site selected for project implementation.
A Communicate to home owners the requirement to purchase plants to encourage ownership of
the installation if plants are necessary.
4. Identify BMP Construction leaders for projéastallation from workshop.
A LyOtdzRS 1 1Sa |aa20AF0A2YyT YdzyAOALI t 2FFAOAL £ &
residents.

Opportunities and Issues:

U The implementation of SOAK created new partnerships with the Baboosic Lakes Association (BLA) and
individual property owners.

0 The partnership began with an invitation to the BLA Board of Directors meeting. After reviewing the goals,
the Board discussed the option of hosting an informal raffle of implementation opportunity to occur on
property at the Annual Meeting. This was a superb chance to create excitement for the project and
generated a list of potential sites and interested land owners who could serve as potential sites or
volunteers for installation.

Ui Consider conducting the workshops soorSaild 02t t SOGAYy3I NBaAARSYyGiQa Ay TF2NNI
momentum and ensure investments in SOAK projects. After attending the workshop and participating in
an installation, the engaged lakes association, local conservation commissions or intdrestedwners
would be encouraged to take ownership of the program, building capacity and sustainability.

{GSL) HY LRSYGATE &ALISOAFAO a{2F1 ! LI GKS wlAyé aaiasS gAilK.
Tasks for completion:

1. Determine selectin method for choosing property.
A Option: NH DES has a site selection checklist that may be helpful in setting objective criteria for
selecting a location.
A Option: Other sites may have already been identified through a watershed plan.
2. Coordinate with resiénts of possible sites identified during workshop to discuss site visits.
A Conducting multiple site visits at once allows for immediate comparison of possible BMP
installation.
3. Hold preliminary project planning meeting with NH DES, construction leadensicipalities and host
organization to discuss project implementation.
A Potential project site owners may also be invited to fully understand commitment required for
project implementation and upkeep.
4. Choose property based on criteria and selection method.
A Conduct site visits with NHDES to review possible BMP implementation.
A Sketch buildings, driveways and other hard surfaces as well as landscaped and vegetated areas
0FaSR 2y 3dzARIFYyOS FNRBY bl 1 2YS26ySNDRa DdzARS G2
5. Select project appropate for property based sedimentation loading areas, project visibility and interests
of property owner.
& Check if Alteration of Terrain permit, wetlands or shore land permit is required based on BMP
selection.
A Provide estimates of drainage areas to beatedd and contact information to NH DES.
A Chose a site of high visibility to serve as a model or example for other homeowners.
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AAAAA

A 9yadaNB | atl@ LG C2NBIFNRE YSiUiK2R F2N aSt SOGSR
with the next project installation oanother site.

Opportunities and Issues:

0 While conducting site visits, it may be necessary to discuss engaging neighboring properties if
sedimentation is originating offite. Working with neighbors is also a good opportunity to publicize the
program, gaimew information about the surrounding site and identify future implementation areas.

U Photos are vital to more fully understand the site and document sedimentation issues. High quality
photos are also a fantastic way for area residents to view previotalleitsons and expected results.

U ¢KS atlke& Ad TF2NBIFNRE VYSGiK2R SyO02dz2Ny 3Sa 022 LISNI (A:
volunteers for future installations. It also provides opportunities for property owners to view different
.at Qad | yR Cepaizfrage md éndnibérghip into the host organization.

{GSL) oY LYLXSYSyid a{2F1 !LI GKS wlkAyé¢ LINR2SOl®
Tasks for completion:

1. Review BMP installation with landowner and BMP construction leaders, confirm installation date, and
invite other interested volurgers to participate in installation.

A Coordinate with DES to supply the training, materials, and installation costs.

A~ Homeowners are required to purchase plant materials in order to encourage investment in the

BMP.

Continue public outreach throughout theqress.
Document results in a summary report with photos, narrative, and pollutant load reduction estimates.
Monitor installation and evaluate effectiveness during productive months.
NH DES will engage lakes association or potential host organizatiokeapaproject and build project
capacity.

a bk wnN

Opportunities and Issues:

U In order for SOAK to be sustainable a local organization must take ownership of it. DES cannot implement
SOAK at the local level indefinitely. However, DES should be prepared to wkieatth role in
implementing and administering SOAK at the local level through its first installation season. During the
initial season, the local organization should play a supporting role, observing how the program works and
asking questions along the wa This transition period would increase the likelihood that a local
organization would be willing to take ownership of the program and would allow the local organization to
feel more comfortable with the program before completely taking it over in treoad season.

U Funding to support a SOAK program at Baboosic Lake was only available for one year. This lack of an
ongoing funding source was likely perceived as a barrier to program sustainability and may have deterred
a group such as BLA from taking @nship of SOAK. Before transitioning program ownership from DES to
a local organization, DES should help the local organization to create a program budget and identify
funding sources at a minimum to cover the second season of work.
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SOAISTES
Below ae the evaluations, recommendations and photos from the three site visits for SOAK projects.
Site 1: Broadway Road, Amherst

The first site in Amherst was an older property with sedimentation issues occurring from multiple locations. The
largest sedimentabn originatesacross the street and runs into the driveway and yard. The property across the
street is new construction with sand surrounding the property andnmethodto catch the sand as it runs into the

street during a rainstorm. The house across #igeet is causing sedimentation to build up at the end of the
driveway on the evaluated site. Additional sedimentation idding up on thstonewall in front of the property

and spilling over into the yard. Street sweeping occurs every spring on Broakevagyer, additional sweepings

may be required to overcome the increased sediment load. The last location of sedimentation takes place on a
right of way abutting the property, which is used as a path from the neighbors across the street to access a dock on
the lake.

After the site was evaluated, DES made a number of recommendations to reduce sedimentation:

9 Install a rubber razor, water bar or infiltration trench from the driveway to the house to catch
sedimentation from the road and driveway.

91 Install waterbars and mulching in the right of way to absorb excess run off from the street and reduce
sedimentation from the path into the lake.

1 Install infiltration steps on the property across the street to reduce sedimentation flow onto the property.

1 Install a dgp edge infiltration trench next to the house across the street to stop sedimentation from roof
runoff running into the street and onto other properties.

Photos from Site

Area for Water Bars Area for Drip Edge Infiltration Area for Rubber Razor
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