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INTRODUCTION 




INTRODUCTION 


This  report  was  prepared  for  the  Manchester  Water  Resources  Protection 


Committee  by  Horsley  Witten  Hegemann,  Inc.  (HWH),  consultants  in  water 


resources  and  land  planning 
 The  primary  purpose  of  the  investigation  was  to 


delineate  the  critical  land  areas  which  contribute  to  the  Town's  water  resources  and 


to  develop  a  protection  strategy  to  protect  these  resources  from  contamination.  In 


addition,  the  report  includes  an  analysis  of  historic  and  predicted  water  use,  an 


inventory  of  contaminant  sources,  an  assessment  of  water  quality  and  a  detailed 


land  use  analysis  of  the  Town 


The  Town  is  currently  served  by  two  water  supplies-  -the  Lincoln  Street  well  and 


Gravelly  Pond.  The  Lincoln  Street  well  was  constructed  in  1958,  and  supplies  43%  of 


the  Town's  water 
 The  water  drawn  from  this  well  occasionally  exhibits  elevated 


sodium  and  chloride  levels,  requiring  notification  of  service  customers 


Gravelly  Pond  is  a  surface  supply,  located  in  the  Town  of  Hamilton,  and  supplies 


57%  of  the  Town's  water 
 This  pond  has  been  used  by  the  Town  of  Manchester  since 


the  late  1800's.  Water  rights  to  the  pond  were  formalized  in  1908  through  a 


mandate,  followed  by  several  land  takings 
 Water  drawn  from  this  source  is 


generally  within  drinking  water  standards,  however,  two  closed  landfills  in  close 


proximity  to  the  pond  are  cause  for  concern 


In  addition  to  the  primary  sources,  the  Town  has  a  third,  emergency  water  supply 


source,  which  consists  of  several  developed  wells  located  immediately  north  of 


Round  Pond,  in  Hamilton.  When  water  levels  in  Gravelly  Pond  become  critically 


low,  these  wells  can  be  used  to  augment  water  levels  in  the  Pond.  However,  because 


of  poor  water  quality  (high  iron  and  manganese),  water  from  these  wells  can  only  be 


used  with  DEP  permussion,  and  must  be  pumped  to  a  lagoon  at  the  northern  end  of 


Gravelly  Pond,  treated  with  chlorine,  and  allowed  to  settle  prior  to  being  discharged 


to  Gravelly  Pond 




PREVIOUS  INVESTIGATIONS 




PREVIOUS  INVESTIGATIONS 


Numerous  reports  have  been  written  on  various  aspects  of  the  water  resources  in 


Manchester  and  vicinity  since  the  1950s.  Prior  to  beginning  our  field  investigations 


we  reviewed  thirteen  existing  reports  and  compiled  data  on  previous  drilling  and 


An  annotated  bibliography 
seismic  explorations  conducted  throughout  the  Town 


was  prepared  summarizing  the  contents  of  each  report  and  is  included  as  Appendix 


A.  In  addition,  locations  of  all  borings  were  plotted  on  Plate  1  and  a  complete 


collection  of  boring  logs  are  presented  in  Appendix  C 


Three  of  the  reports  reviewed  involved  investigations  for  new  water  supplies 


Whitman  and  Howard  (1969)  and  Metcalf  and  Eddy  (1979)  investigated  potential 


More  recently 
ground  water  sources  through  drilling  and  seismic  explorations 


Whitman  and  Howard  (1987)  evaluated  Round  Pond  as  a  potential  surface  supply 


Although  a  few  viable  sources  were  identified  in  these  reports  (Cedar  Swamp  and 


Round  Pond)  none  have  been  unequivocally  identified  within  the  Town's 


boundaries,  and  all  would  require  extensive  pre-treatment  to  meet  drinking  water 


standards 
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SURFACE  HYDROLOGY 




SURFACE  HYDROLOGY 


The  Town  of  Manchester  encompasses  a  total  area  of  7.7  square  miles 
 However 


because  of  the  surface  topography  in  this  region,  and  the  location  of  Gravelly  Pond 


our  investigation  extended  well  beyond  the  Town's  boundaries 


The  Town  contains  a  wide  variety  of  surface  water  features,  including  streams 


ponds,  wetlands  and  coastal  resources 
 Drainage  basins  to  the  Town's  primary 


surface  water  resources  were  delineated  on  the  basis  of  topography,  using  a  U.S 


Geological  Survey  (USGS)  topographic  basemap 
 Five  major  watersheds  were 


delineated,  including  the  Round  Pond/Gravelly  Pond  watershed;  Chubb  Creek 


watershed;  Manchester  Harbor  /Sawmill  Brook/Causeway  Brook  watershed;  Kettle 


Cove  watershed;  and  Magnolia  Harbor  watershed.  The  watershed  map  presented  as 


Figure  1  reveals  that  most  of  the  Town's  streams  originate  beyond  the  Town's 


boundaries;  therefore,  a  large  proportion  of  their  contributing  watersheds  are  located 


in  the  Towns  of  Essex,  Gloucester,  Hamilton,  Wenham  and  Beverly.  Table  1 


summarizes  the  watershed  areas  of  each  of  the  Town's  surface  waters,  and  the 


proportion  located  within  other  Town  boundaries.  For  example,  only  37%  of  the 


Round  Pond/Gravelly  Pond  watershed  is  located  in  the  Town  of  Manchester,  with 


the  remainder  in  the  Towns  of  Hamilton,  Wenham,  and  Beverly 


Because  of  the  large  areas  of  exposed  bedrock  and  shallow,  poorly  drained  soils 


associated  with  much  of  the  watershed  area,  surface  run-off  provides  a  significant 


proportion  of  the  water  which  maintains  the  Town's  streams,  ponds  and  wetlands 


This  is  reflected  in  the  "flashy"  response  of  streams  to  heavy  rainfall  events 


surficial  sources  of  contamination,  such  as  road  run-off  must  be 
Consequently, 


controlled  to  protect  the  water  quality  of  these  resources 
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TABLE  1  Surface  Watersheds 


Total  Area 
 Percent 
 Percent 


(acres) 
 in  Manchester 
 in  Other  Towns 


Round/Gravelly  Pond 
 1201 
 37% 
 63% 

Chubb  Creek 
 1201 
 48% 
 52% 

Manchester  Harbor 
 4177 
 73% 
 27% 


Kettle  Cove 
 1679 
 33% 
 67% 


Magnolia  Harbor 
 50 
 34% 
 66% 
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GRAVELLY  POND/ROUND  POND 




GRAVELLY  POND/ROUND  POND 


Gravelly  Pond  is  one  of  a  series  of  five  lakes  in  the  Hamilton/Wenham/Essex  area, 


and  is  unuque  in  that  it  is  isolated  from  the  other  four  lakes  and  has  a  very  small 


watershed.  This  watershed  is  made  up  of  a  combination  of 
 granitic  bedrock 


outcrops,  sand  and  gravel  outwash  deposits  and  swamp  deposits.  Gravelly  Pond  has 


no  inlets  or  outlets;  thus  under  normal  conditions  its  water  budget  is  controlled  by 


precipitation  and  limited  surface  and  ground  water  inputs 


Because  of  the  periodic  influx  of  Round  Pond  well  water,  however,  Gravelly  Pond  is 


indirectly  linked  to  Round  Pond,  and  thus  to  the  Round  Pond  watershed.  This 


watershed  extends  south  into  the  Towns  of  Wenham,  Beverly  and  Manchester  and 


is  characterized  by  large  areas  of  wetlands.  Bedrock  outcrops  make  up  most  of  the 


watershed,  with  lesser  amounts  of  sand  and  gravel  outwash.  Surface  run-off  is  an 


important  component  of  Round  Pond's  water  budget,  because  of  the  Surrounding 

geology 
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POPULATION  STATISTICS  AND  PROJECTIONS 




POPULATION  STATISTICS  AND  PROJECTIONS 


According  to  a  report  by  MAPC  (1988),  Manchester's  population  in  1986  was 


estimated  at  5260.  The  Town's  growth  increased  1.8  times  between  1950  and  1970 


but  has  stabilized  and  declined  since  1970.  Between  1980  and  1986,  the  population 


declined  by  3% 


Population  projections  for  the  Town  have  been  developed  by  MAPC  (1988)  and 


DEM  (1987)  for  the  years  1990  through  2020,  and  are  presented  in  Table  4  below 


Neither  MAPC  or  DEM  project  any  significant  rise  or  change  in  population  over  the 


next  thirty  years.  In  addition,  the  1987  Affordable  Housing  Study  prepared  for 


Manchester  noted  that  projections  for  Cape  Ann  communities  indicated  slow 


population  growth  to  the  year  2010 


TABLE  4  Population  Projections:  Town  of  Manchester 


Source 
 1990 
 2010 
2000 
 2020 


5400 
 5400 
MAPC 
 5400 
 5400 


5467 
DEM 
 5478 
 5435 
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LAND  USE 


Existing  land  uses  in  the  Town  of  Manchester  are  predominantly  residential  and  are 


concentrated  near  the  Town  Center 
 According  to  the  MacConnell  land  use  study 


developed  land  uses  tripled  in  Manchester  between  1951  and  1980.  This  study  (based 


on  the  interpretation  of  aerial  photographs)  indicated  that  in  1980,  36%  of  the  land 


in  the  Town  was  developed  and  66%  was  undeveloped.  Of  the  developed  area,  78% 


was  residential.  According  to  our  analysis  of  recent  assessor's  and  tax  records,  there 


are  currently  1825  primary  structures  in  the  Town,  the  vast  majority  of  which  are 


residential.  Commercial  uses  are  restricted  primarily  to  the  Town  Center  and  to  a 


Limited  Commercial  District  located  north  of  Route  128 


The  Town's  Zoning  Bylaw  divides  the  Town  into  six  different  districts,  with 


minimum  lots  sizes  ranging  from  6000  square  feet  to  five  acres 
 Minimum  zonuing 


requirements  for  each  district  are  summarized  in  Table  5 


TABLE  5  Zoning  Criteria  By  District 


Zoning 
 Minimumn 
 Minimum 


District 
 Lot  Size 
 Frontage 


Single  Residential  A 
 22,500  SF 
 150  ft 


Single  Residential  B 
 15,000  SF 
 75  ft 


Single  Residential  C 
 45,000  SF 
 150  ft 


Residence  D 
 6,000  SF 
 60  ft 


Limited  Commercial 
 5  acres  SF 


General 
 6,000  SF 
 60  ft 


The  majority  of  the  Town  is  serviced  by  Town  water  with  the  exceptions  of  Loading 


Place  Road  and  areas  north  of  Route  128.  Most  of  the  central  portion  of  the  Town  is 


sewering  while  outlying  areas  rely  on  individual  septic  systems 
 Areas  not  currently 


serviced  are  identified  in  Figures  14  and  15.  Due  to  severe  limitations  on  new  water 


and  sewer  capacity,  any  substantial  expansion  of  these  services  is  unlikely 
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Build-out  Analysis 


State  land  use  enabling  legislation  within  Massachusetts  dictates  that  once  a 


community  programs  itself  through  zoning  and  subdivision  control,  it  is  tied  into  a 


development  "blueprint"  which  is  difficult  to  alter 

1 


This  blueprint  may  result  in 


land  development  which  exceeds  the  sustainable  use  of  resources  such  as  drinking 


water,  and  may  exceed  the  assimilative  capacity  of  ground  and  surface  water 


resources,  particularly  with  respect  to  nitrogen  loading.  A  particularly  difficult  issue 


to  evaluate  and  resolve,  in  controlling  land  use  within  critical  areas,  is  that  of 


grand  fathered"  lots.  Manchester's  zoning  bylaw  allows  for  significant  protection  of 


subdivided  but  still  vacant  land.  In  Massachusetts,  once  a  definitive  subdivision 


plan  has  been  filed  with  the  planning  board,  the  property  owner  is  protected  from 


If,  during  that  time,  individual  lots 
any  new  zoning  changes  for  a  period  of  8  years 


are  sold  to  different  property  owners,  the  right  to  build  upon  these  lots  may  be 


protected  indefinitely.  Consequently,  contributing  areas  to  surface  and  ground  water 


resources  may  contain  a  significant  number  of  small,  vacant  lots,  which,  if 


developed,  could  result  in  significant  degradation  in  water  quality 


In  order  to  evaluate  the  impacts  of  both  existing  and  potential  development  on 


Manchester's  water  resources,  a  build-out  or  developable  lot  analysis  was  completed 


The  purpose  of  this  analysis  was  two-fold:  first  to  assess  future  water  needs  within 


the  Town  and  second,  to  evaluate  the  impacts  of  changing  land  use  on  water  quality 


To  project  maximum  future  water  needs,  the  developable  lot  analysis  completed  for 


the  Town  in  1987  was  updated  and  entered  into  a  computerized  spreadsheet  format 


Using  this  data  base  (summarized  in  Table  6),  the  number  of  existing  structures 


grand  fathered"  lots,  and  subdividable  lots  was  determined.  All  vacant 

f 


vacant 


parcels  larger  than  two  times  the  minimum  lot  size  in  a  given  zoning  district  were 


considered  to  be  subdividable.  The  number  of  subdividable  lots  for  each  parcel  was 


determined  by  subtracting  out  15%  of  the  lot  area  for  roads  and  dividing  the 


remaining  area  by  the  minimum  lot  size 
 Parcels  owned  by  the  Town  or 


Conservation  organizations  were  not  considered  subdividable 


The  results  of  the  town-wide  analysis  indicate  that  there  are  currently  1825  existing 


grand  fathered"  lots  and  2017  lots  which  could  be 
171  vacant 
structures  in  the  Town 


Approximately  16%  of  Manchester  (800 
created  through  the  subdivision  process 


acres)  is  currently  owned  by  the  Town  or  various  conservation  groups 
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TABLE  6  BUILDOUT  ANALYSIS  RESULTS:  ENTIRE  TOWN 


Map  Exist  DUVGFSubdiv.Cons.  Aacres)Lim.  Comm. 
Exist  DUVGF  Subdiv.Cons.  (acres) 
Map 
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TABLE  6  BUILDOUT  ANALYSIS  RESULTS:  ENTIRE  TOWN 
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Lincoln  Street  Well 


Existing  land  uses  within  the  Zone  II  are  primarily  recreational,  municipal  and 


residential.  The  Essex  County  Club  occupies  over  half  of  this  critical  area,  the 


Middle/High  schools  occupy  another  10  to  20%,  and  the  remaining  area  includes 


approximately  50  single  family  residences  several  pre-existing,  non-conforming 


commercial  uses,  and  a  cemetery 
 All  of  this  area  is  currently  serviced  by  Town 


Zoning  within  the  Zone  II  is  predominantly  SR-A  (minimum  lot  size  of 
sewer 


22,500  square  feet),  with  lesser  areas  of  RD  and  GD  (minimum  lot  size  of  6,000  square 


feet)  along  the  southern  and  western  margin  of  the  Zone  II.  The  results  of  the  build 


out  analysis  for  this  area  are  presented  in  Table  7  and  indicate  that  up  to  100  units 


could  be  constructed  within  the  Zone  II,  based  on  current  zoning  requirements 


This  assumes  full  subdivision  of  the  Essex  County  Club  Property 


Existing  land  uses  within  the  Zone  III  area  again  are  primarily  residential,  with  the 


exception  of  some  limited  light  commercial  and  industrial  uses  to  the  north  of 


Route  128.  Most  of  this  area  is  served  by  Town  sewer,  however,  some  areas  are  on 


on-site  sewage  disposal  systems 
 Five  hundred  twenty-six  existing  structures  were 


identified  within  this  area.  The  results  of  the  build-out  analysis  for  the  Zone  III  area 


are  presented  in  Table  8  and  indicate  that  under  full  build-out  conditions,  1066 


additional  units  could  be  constructed  in  this  area  based  on  existing  zoning 


This  includes  only  land  area  within  the  boundaries  of  Manchester 
requirements 


Zone  II  further  includes  land  in  the  Town  of  Essex  and  the  City  of  Gloucester.  The 


Town  of  Essex  currently  has  no  zoning 


Gravelly  Pond/Round  Pond 


Because  of  the  indirect  connection  between  Round  Pond  and  Gravelly  Pond 


through  periodic  pumping  of  Round  Pond  well  water,  land  uses  in  the  surface 


watersheds  to  both  ponds  may  ultimately  affect  water  quality  in  Gravelly  Pond.  As 


mentioned  previously,  the  combined  watersheds  of  these  ponds  fall  within  four 

different  towns 


Therefore,  an  effective  protection  strategy  for  this  water  supply 

must  include  the  entire  watershed 


The  portion  of  the  watershed  that  lies  within  the  Town  of  Manchester  is 


characterized  by  very  low  density  development  and  large  areas  of  undevelopable 


open  space.  In  addition,  two  existing  landfills  (Hamilton  and  Manchester)  lie 

partiall 
y  within  the  contributing  area  to  the  pond.  Zoning  within  this  area  is 


predominantly  SR-C  (45,000  square  foot  minimum  lot  size)  south  of  128  and  LC 

(5  acre  minimum  lot  size)  north  of  128 
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TABLE  7  BUILDOUT  RESULTS:  ZONE  II 


Map  OIVGF 
Map 
 Exist  DUVGF  Subdiv 
 Lim.  Co 


14 

9 
 0.3 


38 


86 

3 


hot  counted 

40 


7  High  School  not  counted 

47 


7 
 Memorial  School  not  included 


48 
 2.5  Acres  Cemetary 


54 

2 


55 

9 


57 


1 


TOTALS5A  ( 
TOTALS 
 54 

2 
 98 
 23O 




TABLE  8  BUILDOUT  ANALYSIS  RESULTS:  ZONE  III 


Sewered  /Non  sewered 

Cons.  (acres)  Lim.  Comm/Comments 
Map  Exist  DUVGFSubdiv.Cons.  (acres) 
Exist  DU  VGF  Subdiv 
Map 


N 


13 


N 


17 
17 
10 


S 


1 
 51 
 4.4 


N 


13 


9 

14 


39 
 5 

32 


2 

14 
33 


N 


12 

11 


S 
40( 
 2 
 8 
35 
33 
 N 


1 
 6 


N 
19.4 

3 
 34 
36 


S 
79 
36 


76.8  N 
25 

200 
4 
37 
 28 


9.8 
339 
 N 
339 
18 
38 


S 


8 
 3 


39 

61 


227 
 S 
22.7  High  School  not  counted 

8 
40 


S 
17 
 12 
49 


110.3 
 55  N 
110.3 

1 
43 


Memorial  School  not  includ 
47 


2.5  Acres  Cemetary 
48 


54 
 S 


2 


S 
55 
 22 


S 

8 


2 
21 
56 


37 

1 
20 
57 


144 
 22  AH  not  included 

S 
56 
58 


219 
313 
 21.9 

S 
3 
15 
59 


79 
39 
 45N 
43 
60 


25 

N 
61 


N 
64 


TOTALS  1020504.5 
1020 
 504.5 
46 
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 176.8 
TOTALS 




WATER  SUPPLY  AND  DEMAND 




WATER  SUPPLY  AND  DEMAND 


Manchester's  annual  water  use  was  tabulated  and  graphed  for  the  years  of  1970 


through  1989  (Figure  16).  According  to  this  data,  annual  water  use  has  been 


relatively  consistent  since  1975,  and  averages  253  MGY.  In  addition,  monthly 


pumping  records  for  the  Lincoln  Street  well  and  Gravelly  Pond  were  compiled  and 


analyzed  for  the  period  between  1981  and  1989,  inclusive  (see  Figure  17).  According 


to  this  data,  Manchester's  average  monthl 
 y  water  demand  during  this  time  was 


21,933,966  gallons,  or  721,117  gallons/day.  Peak  daily  demands  have  been 


documented  at  1.6  million  gallons/day  (Whitman  and  Howard,  1985) 


Per  capita  water  consumption  is  estimated  at  133  gallons/day.  This  value  is  much 


higher  than  average;  typical  per  capita  consumption  rates  are  on  the  order  of  65 


GPD.  The  reasons  for  these  discrepancies  could  include  undetected  leaks  in  the 


distribution  system,  faulty  metering  systems  and  higher  than  average  use  of 


municipal  water  for  irrigation  purposes 


Lincoln  Street  Well 


The  Lincoln  Street  well  provides  approximately  43%  of  the  town's  water  and  has  a 


rated  pumping  capacity  of  600  gallons/minute  (864,000  gallons/day),  but  is  rarely 


pumped  continuously.  The  average  annual  pumping  rate  has  been  113  MGY  over 


The  average  monthly  pumping  rate  for  this  well  is  9,432,012 
the  past  9  years 


gallons,  or  310,094  gallons/day.  Monthly  pumping  rates  for  the  period  of  1981  to 


1989  are  graphed  in  Figure  18 


Gravelly  Pond 


The  Gravelly  Pond  water  supply  provides  approximately  57%  of  the  town's  water 


and  has  a  rated  pumping  capacity  of  950  gallons/minute.  The  average  annual 


pumping  rate  for  this  supply  has  been  150  MGY  over  the  past  9  years 
 The  average 


monthly  pumping  rate  for  this  well  is  12,501  954  gallons,  or  411,023  gallons/day 


Monthly  pumping  rates  for  the  period  of  1981  to  1989  are  graphed  in  Figure  19 
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FIGURE  16 


Annual  Total  Pumping  Rates:  1970-1989 


in  million  gallons  per  year 
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Private  Wells 


According  to  records  obtained  from  the  Manchester  Board  of  Health  and  Essex 


County  Club,  19  private  wells  have  been  installed  in  the  Town  of  Manchester  in  the 


past  one  to  two  years.  Information  on  these  wells  is  provided  in  Table  9.  The 


majority  of  these  wells  are  used  for  irrigation,  and  consist  of  deep  wells,  drilled  into 


bedrock.  Pumping  rates  are  generally  less  than  50  gallons/minute,  with  the 


exception  of  a  bedrock  well  drilled  at  134  School  Street  (185  GPM)  and  the  Essex 


County  Club  irrigation  well,  which  was  drilled  in  a  sand  and  gravel  aquifer  and 


yields  up  to  151  gallons/minute.  The  results  of  the  geologic  study  of  the  Lincoln 


Street  aquifer  and  pump  test  of  the  Lincoln  Street  well  indicate  that  there  is  little  if 


any  hydrologic  connection  between  the  irrigation  well  and  the  Lincoln  Street  well 


Comparing  the  water  supply  figures  with  the  population  projections  suggests  that 


additional  water  supplies  may  not  be  necessary  to  meet  future  population  demands 


However,  present  water  supplies  are  often  overworked  during  the  summer  months 


and  water  conservation  measures  are  occasionally  needed.  One  reason  for  this  may 


be  the  high  per  capita  water  consumption  that  could  be  the  result  of  physical 


problems  with  the  distribution  system 


A  source  of  additional  water  within  the  Town  could  alleviate  the  need  to  restrict 


water  usage  during  the  summer  months.  It  would  also  provide  a  replacement 


supply  of  water  if  either  the  Lincoln  Street  Well  or  Gravelly  Pond  had  to  be  shut 


down  for  mechanical  or  contamination  reasons 
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WATER  QUALITY 




WATER  QUALITY 


Water  quality  data  collected  by  the  Town's  Water  Department  was  reviewed  for  each 


of  the  the  two  water  supply  sources.  Each  water  supply  source  is  tested  monthly  for 


bacteria  (total  and  fecal  coliform),  quarterly  for  the  basic  drinking  water  standard 


In  the  past  year 
parameters,  and  tested  annually  for  heavy  metals  and  radioactivity 


the  Town  has  also  started  quarterly  testing  for  volatile  organic  compounds  (VOCs) 


Our  findings  for  each  water  supply  source  are  summarized  below  and  water  quality 


data  for  selected  parameters  are  shown  graphically 


Lincoln  Street  Well 


Ground  water  pumped  from  the  Lincoln  Street  well  is  characterized  by  relatively 


Sodium  and  chloride  levels  are 
low  pH  and  alkalinity  resulting  in  high  corrosivity 


graphed  in  Figure  20  and  frequently  exceed  drinking  water  standards.  Figure  21 


shows  nitrate-nitrogen  levels,  which  are  low-  -to-moderate  (BDL  to  1.5  mg/1).  Iron 


concentrations  are  also  generally  low  to  moderate,  however,  manganese  levels  are 


frequently  elevated  above  drinking  water  standards  (Figure  22) 


Several  water  treatment  chemicals  are  added  to  the  water  pumped  from  the  Lincoln 

: 


including  sodium  tri-  -polyphosphate  for  corrosion  control  and  sodium 
Street  well 


Previous  investigations  have  suggested  that  these 
fluoride  for  fluoridation 


chemicals  may  contribute  to  the  high  sodium  levels  documented  in  the  well  water 


(Whitman  and  Howard,  1986) 


Gravelly  Pond 


Surface  water  pumped  from  Gravelly  Pond  is  characterized  by  slightly  higher  pH 


and  alkalinity  than  the  Lincoln  Street  well,  but  still  has  corrosive  tendencies 


Sodium  and  chloride  levels  are  generally  much  lower  than  those  measured  at  the 


Lincoln  Street  well  and  meet  drinking  water  standards  (Figure  23).  Nitrate-nitrogen 


levels  are  consistently  very  low,  with  the  exception  of  a  single  sample  which  may 
 be 


erroneous  (Figure  24).  Iron  and  manganese  concentrations  fluctuate,  probably  in 


response  to  periodic  influxes  of  water  from  Round  Pond.  Iron  levels  are  generally 


within  drinking  water  standards,  but  manganese  levels  frequently  exceed  those 


levels  (Figure  25) 
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Figure  25 


Iron/Manganese  levels:  Gravelly  Pond 


(in  mg/liter),  January  1974  to  June  1988 
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Water  treatment  chemicals  added  to  water  from  Gravelly  Pond  include  sodium  tri 


phosphate  for  corrosion  control,  sodium  fluoride  for  fluoridation,  and  chlorine  for 


disinfection  and  oxidation  of  iron  and  manganese 
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POTENTIAL  CONTAMINATION  SOURCES 


:  * 




POTENTIAL  CONTAMINATION  SOURCES 


A  variety  of  contaminant  sources  have  the  potential  to  contaminate  ground  and 


These  can  be  broadly  grouped 
surface  water  resources  in  the  Town  of  Manchester 


into  point  and  non-  -point  sources  of  contamination.  Potential  point  sources  of 


contamination  include  confirmed  hazardous  waste  release  sites,  sewage  treatment 


plants  and  large  on-  -site  sewage  disposal  systems,  underground  storage  tanks 


landfills,  road  salt  storage  areas,  and  warehouses  or  businesses  storing  large 


quantities  of  fertilizers,  pesticides,  herbicides  or  other  chemicals.  Potential  point 


sources  of  contamination,  if  identified  and  carefully  managed,  can  usually  be 


controlled.  Potential  non-point  sources  of  contamination  include  small  on-site 


sewage  disposal  systems,  residential  lawn  and  garden  fertilizers,  pesticides  and 


herbicides  and  road  run-off.  In  contrast  to  potential  point  sources,  non-point 


sources  of  contamination  are  very  difficult  to  identify  and  control.  A  discussion  of 


potential  contaminant  sources  to  the  Town  of  Manchester's  water  resources  is 


Specific  sources  within  the  contributing  areas  to  the  Lincoln  Street 
provided  below 


well  and  Gravelly  Pond  are  mapped  in  Figures  26  and  27. 


Point  Sources 


Hazardous  Waste  Release  Sites 


A  release  of  hazardous  materials  within  the  Town  of  Manchester  was  recently 


reported  to  the  Town  by  the  Division  of  Hazardous  Materials  at  DEP.  The  site  is  an 


old  Texaco  Station  located  at  76  Summer  Street,  approximately  1000  feet  south  of  the 


Lincoln  Street  well.  According  to  measurements  made  at  the  site  on  13  December 


1989,  2.55  feet  of  floating  product  was  documented  within  an  observation  well  on 


Although  the  site  is  underlain  by  approximately  10-15  feet  of  blue  clay 
the  property 

the  contamination  appears  to  have  entered  the  underlying  sand  and  gravel  aquifer. 


This  site  is  located  on  the  border  of  the  Zone  II  zone  of  contribution  to  the  Lincoln 


Street  well.  Under  average  pumping  conditions  the  site  is  outside  the  zone  of 


contribution  to  the  well 
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Landfills 


Three  landfills  in  the  Towns  of  Hamilton,  Manchester  and  Essex  are  located  within 


close  proximity  to  existing  or  potential  drinking  water  supplies  to  the  Town  of 

Manchester 
 The  Hamilton  landfill  is  located  less  than  1000  feet  directly  east  of 


Gravelly  Pond.  According  to  the  ground  water  contour  map  prepared  as  part  of 


Phase  One  of  this  study,  ground  water  flowing  beneath  portions  of  this  landfill  may 


discharge  to  Gravelly  Pond.  Two  monitoring  wells  have  been  installed  at  the  site 


and  have  been  sampled  for  a  variety  of  water  quality  parameters 
 We  are  awaiting 


further  information  on  this  from  the  Hamilton  DPW.  Results  were  not  available  as 


of  the  publication  of  this  report  (May,  1990) 


The  Manchester  landfill  is  located  approximately  1500  feet  to  the  southwest  of 


Gravelly  Pond  and  consists  of  a  10  acre,  unlined  landfill  which  stopped  accepting 


refuse  in  1981.  The  landfill  still  accepts  non-refuse  materials  however,  including 


leaves,  brush 
 Eight  monitoring  wells  have  been  installed 
pavement  and  boulders 


on  or  adjacent  to  this  site.  Two  of  these  wells  and  a  brook  are  sampled  quarterly  for 


color 
 pH,  alkalinity,  COD,  BOD,  TDS,  chlorides,  specific  conductance  and  iron. 


An  abandoned  dump  has  also  been  identified  in  the  Town  of  Essex,  located  off  the 


old  fire  tower  road  to  the  north  of  the  Cedar  Swamp 
 The  Cedar  Swamp  has 


previously  been  identified  as  a  potential  source  of  drinking  water  for  the  Town  of 


Manchester.  The  Essex  DPW  was  not  able  to  provide  details  regarding  the  size,  age 


and  nature  of  this  disposal  area 


Sewage  Treatment  Plant 


Manchester's  sewage  treatment  plant  is  a  secondary,  extended  air  treatment  facility 


located  near  Manchester  Harbor  in  the  Town  center.  The  treatment  plant  outfall  is 


located  in  Massachusetts  Bay,  approximately  8700  feet  off  Manchester  Harbor.  This 


outfall  is  scheduled  for  repairs/replacement  in  the  near  future,  however  no  changes 


are  proposed  in  its  location 
 No  water  quality  analyses  are  routinely  conducted  in 


pipe,  however,  a  series  of  dispersion  tests  were  conducted 
the  vicinity  of  this  outfall 


prior  to  its  construction 


Salt  Storage 


Uncovered  salt  storage  areas  have  been  known  to  leach  large  quantities  of  sodium 


chloride,  resulting  in  the  contamination  of  drinking  water  supplies  through  direct 


surface  run-off  or  infiltration  into  ground  water.  Once  in  solution,  sodium  chloride 


can  travel  long  distances  and  is  a  health  hazard  to  people  with  high  blood  pressure 


and  heart  conditions  Two  salt  storage  areas  are  located  within  the  Town  of 


Manchester,  one  operated  by  the  Commonwealth  of  Massachusetts  and  the  other 
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operated  by  the  Town  DPW.  The  Commonwealth's  salt  storage  area  is  located  on 


Pine  Street  and  is  used  to  store  up  to  2000  tons  of  salt,  in  covered  sheds 


The  salt  storage  area  used  by  the  Manchester  DPW  is  located  on  Pleasant  Street 


Approximately  80  to  100  tons  of  salt  and  200  tons  of  salt/sand  mix  are  stored  here  in 


a  covered  shed.  A  small  quantity  is  located  outside  the  shed  for  use  by  the  general 


public.  The  Town  uses  approximately  300  tons  of  salt  per  year  for  road  maintenance. 


Underground  Storage  Tanks 


Petroleum  products  stored  in  underground  tanks  pose  a  severe  threat  to  ground 


water  quality.  The  volatile  organic  compounds  found  in  gasoline  and  other 


petroleum  products  (benzene,  toluene  and  xylene,  for  example)  are  known  human 


has  estimated  that 
The  Environmental  Protection  Agency 
carcinogens 


approximately  one-third  of  all  underground  storage  tanks  are  leaking,  nationwide 


The  average  expected  lifespan  for  steel  tanks  in  acidic  soils  is  estimated  at  15  years 


after  this  point,  small 
 pin-  -hole  leaks  may  develop,  resulting  in  a  discharge  of 


hazardous  materials  to  the  subsurface  environment.  A  spill  or  leak  of  as  little  as  10- 


50  gallons  may  be  sufficient  to  contaminate  a  drinking  water  supply 


According  to  records  maintained  by  the  Manchester  Fire  Chief,  there  are  11  known 


underground  storage  tanks  in  the  vicinity  of  the  Lincoln  Street  wellfield,  which  are 


primarily  used  in  storing  fuel  oil 
 gasoline  and  waste  oil,  including  two  fuel  oil 


tanks  at  the  Junior/Senior  High  School,  two  fuel  oil  tanks  at  the  Memorial  School 


five  gasoline  and  oil  tanks  located  at  Bailey's  gas  station  and  a  gasoline  tank  at  the 


Essex  County  Club.  Further  details  on  these  storage  tanks  are  provided  in  Table  11 


Industrial/Comm@rcial  Agricultural  Uses 


A  variety  of  chemicals  are  used  or  stored  in  industrial,  commercial  or  agricultural 


businesses  which  may  pose  a  threat  to  water  quality  through  misuse,  spills  or  fires 


These  include  fertilizers,  pesticides,  herbicides,  solvents,  petroleum  products,  paints 


A  listing  of  typical  hazardous  materials  used  in  conjunction  with  a  variety  of 
etc 


land  uses  is  provided  as  Table  10.  Specific  industrial,  commercial  and  other  entities 


which  use'or  store  hazardous  materials  in  the  Town  of  Manchester  are  summarized 


in  Table  11,  and  include  the  schools,  the  DPW,  Essex  County  Club 
 greenhouses  and 


nurseries,  marinas,  dry  cleaners,  auto  repair  shops,  etc 
 Eight  of  these  have  been 


issued  small  hazardous  waste  generator  licenses  by  the  DEP,  Division  of  Hazardous 


Materials 
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Non-point  Sources 


Individual  Sewage  Disposal  Systems 


Although  most  of  the  densely  developed  portions  of  Town  are  sewered,  there  are  a 


few  areas  still  serviced  by  on-site  sewage  disposal  systems,  including  residences  and 


commercial  buildings  located  on  Mill  Street,  Atwater  Avenue,  Forest  Lane  and 


Loading  Road.  On  site  sewage  disposal  systems  discharge  a  variety  of  contaminants 


into  ground  water,  including  pathogens,  nutrients  and  synthetic  compounds 


associated  with  septic  system  cleaners 


Fertilizers 


Fertilizers  are  widely  used  for  agricultural,  recreational  and  residential  purposes  and 


contribute  varying  amounts  of  nitrogen  and  phosphorus  to  surface  and  ground 


water.  The  amount  of  nutrients  that  ultimately  leach  into  ground  water  or  enter 


surface  waters  as  runoff  is  a  function  of  the  slope,  soil  characteristics,  type  of  ground 


cover,  climate,  type  of  fertilizer  used,  application  rates  and  extent  of  irrigation. 


A  detailed  literature  review  completed  for  a  previous  investigation  (HWH,  1990) 


suggests  that  for  nitrogen,  30%  of  the  nitrogen  applied  to  lawns  and  golf  courses 


typically  leaches  into  ground  water  in  this  region 
 The  degree  of  surface  run-off  is 


much  more  variable,  and  depends  on  slope  and  soil  characteristics.  Although  golf 


courses  tend  to  be  intensively  maintained,  fertilizer  application  rates  are  usually 


carefully  controlled,  and  the  use  of  slow-  -release  fertilizers  is  commonplace 


Therefore,  nutrient  inputs  from  golf  courses  are  probabl 
 y  similar  or  less  than  those 


for  residential  lawns,  on  a  per  acre  basis 
 Clearly,  the  area  of  fertilized  turf  is 


proportionally  much  larger,  however,  and  must  be  taken  into  account 


Road  Run-off 


Typical  contaminants  found  in  road  run-  -off  include  sodium  chloride  from  road  salt 


oil  and  grease,  gasoline,  heavy  metals,  nutrients,  bacteria  and  silt.  The  majority  of 


Manchester's  road  run-off  is  directed  to  streams,  ponds  and  other  surface  waters 


most  of  which  ultimately  discharges  to  Manchester  Harbor.  Leaching  catch  basins 


detention/retention  basins  and  similar  drainage  mechanisms  are  uncommon  in  the 
* 


The  Sawmill  Brook/Causeway 
 Brook  watershed  directs  a  large  volume  of 
Town 


run-off  to  these  streams,  both  of  which 
 pass  within  100  feet  of  the  Lincoln  Street 


wellfield 
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Nitrogen  Loading  Analysis 


In  drinking  water  supplies,  elevated  nitrate-nitrogen  levels  can  cause  an  illness 

blue-baby  syndrome 


variously  known  as  infant  cyanosis,  methemoglobinemia  or 


in  infants,  caused  by  the  alteration  of  hemoglobin  and  subsequent  problems  with 


oxygen  transport.  In  addition,  high  nitrate-nitrogen  levels  have  been  linked  to  the 


To  reduce  potential  health  risks,  both  the 
formation  of  carcinogenic  nitrosamines 

U.S.  EPA  and  Massachusetts  DEP  have  established  a  drinking  water  standard  of  10 


mg  /1.  Cape  Cod  Planning  and  Economic  Development  Commission  (CCPEDC)  and 


numerous  towns  across  the  state  have  established  a  more  conservative 


as  a  conservative  planning  guideline 
concentration  of  5  mg/1, 


A  nitrogen  loading  analysis  was  performed  for  Zones  II  and  III  of  the  Lincoln  Street 


well  to  evaluate  potential  nitrogen  concentrations  in  this  aquifer  under  full  build 


A  mass  balance  approach  was  used,  wherein  annual  nitrogen  inputs 
out  conditions 


from  sewage,  fertilizers,  road  run-  -off  and  precipitation  are  diluted  by  recharge  from 


The  nitrogen  loading  values  used  in  this  analysis  are 
precipitated  and  other  sources 


provided  as  Table  12 


The  results  for  Zone  II  analysis  indicate  that  if  this  area  were  developed  to 


saturation  capacity  (including  complete  residential  development  of  the  Essex 


County  Club),  nitrate-  -nitrogen  levels  in  the  Lincoln  Street  well  could  eventuall 
 y 


reach  6.72  mg/1  (Table  13).  Clearly,  this  represents  a  worst-case  scenario  as  this 


analysis  assumes  all  new  structures  wold  use  on-site  sewage  disposal  systems 
 If,  in 


fact,  on-site  systems  were  to  be  used  in  this  area,  HWH  recommends  an  increase  in 


the  minimum  lot  size  to  30000  SF 


The  nitrogen  loading  analysis  for  Zone  III  only  included  the  area  within  the  Town 


A  nitrate-nitrogen  concentration  of  4.33  mg/l  is  projected  for  this 
of  Manchester 


area,  which  is  well  within  drinking  water  guidelines 
 See  Table  14  for  details 


Calculated  expected  future  nitrogen  concentrations  in  the  Zone  III  area  outside  of 


Manchester  was  not  included  in  this  analysis  as  the  water  quality  concern  with  this 


area  is  from  surface  water  runoff,  not  ground  water 
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HORSLEY  WITTEN  HEGEMANN,  INC 
 TABLE  13 

NITROGEN  LOADING  CALCULATIONS 

Manchester,  MA  Zone  II  Potential  Future 


INPUT  FACTORS 

54 
Number  of  Residential  units  (sewered) 


100 

Number  of  Residential  units  (unsewered) 


165 

Sewage  flow  per  house  (gal/day) 


40 


N-cone.  in  effluent  (mng/1) 


5000 

Lawn  area  per  house  (square  feet) 


500 

Pavement  per  house  (square  feet) 


187200 

Road  area  (square  feet) 


1500 

Roof  area  per  house  (square  feet) 


109 

Total  recharge  area  (acres) 


12 

Recharge  rate  for  pervious 


area  (in/yr) 


41.5 

Recharge  rate  for  impervious 


area  (in/yr) 


RESULTS 
CALCULATIONS 
INPUT 


CALCULATED  LOADING  (LBS/YR) 

Sewage  (galday) 


2008 
454000  mg/lb 

x  N-conc  (mg/1)  x  3,  785  1/gal  x  365  days/yr 
16,500 


ft) 
Lawn  area  (sq 

693 


770,000 


ft 
Pavement  area  (sq 

82 


00031  lb  N/sq  ft 
264,200 


Roof  area  (sq  ft) 

35 
x  0.00015  lb  N/sq  ft 


231,000 


Natural  area  (acres) 


x  43560sqft/acre  x0.000005lb  N/sq  ft 

17 


80 


TOTAL  NITROGEN  LOADING  (LBS/YR) 
 2835 


TOTAL  RECHARGE  (MG/YRN) 


Recharge  from  sewage  (gal/day) 

1,000,000  gal/million  gal 
x  365  days/yr 
 6 


16,500 


ft) 
Total  pervious  area  (sq 

x  12  in/yr  /12  in/ft  x  7.48  gal/cu  ft  1,000,000  gal/million  gal 
 31 


4,252,840 


ft) 
Total  impervious  area  (sq 


Tx41  .5  in  /yr  gal/cu  ft  :  1,000,000  gal/milion  gal 
 12.81 

495,200 


TOTAL  RECHARGE  (MGAL/YR) 


TOTAL  NITROGEN  LOAD/TOTAL  RECHARGE  X454  .000  MG/LB  :  3,785  ,000  L/MGAL 


=RECHARGENITROGEN  CONCENTRATION 


PREPARED  BY  HORSLEY  WITTEN  HEGEMANN,  INC. 




HORSLEY  WITTEN  HEGEMANN,  INC 

TABLE  14 


NITROGEN  LOADING  CALCULATIONS 

Manchester,  MA  Zone  III  Potential  Future  with 


Commercial  Zoned  Land  Builtout 


INPUT  FACTORS 


Number  of  Residential  units  (sewered) 
 453 


Number  of  Residential  units 
 113 


Acres  of  Limited  Commercial  Zoning 
 176.8 


Sewage  flow  per  house  (gal/day) 
 165 


N-conc.  in  effluent  (mg/l) 
 40 


Lawn  area  per  house  (square  feet) 
 5000 


Pavement  per  house  (square  feet) 
 500 


Road  area  (square  feet) 
 437260 


Roof  area  per  house  (square  feet) 
 1500 


Total  recharge  area  (acres) 
 2176 


Recharge  rate  for  pervious 
 12 


area  (in/yr) 


Recharge  rate  for  impervious 
 41.5 


area  (in/yr) 


RESULTS 
CALCULATIONS 
INPUT 


CALCULATED  LOADING 

Sewage  (gal/day) 


x  N-conc  (mg/1)  x  3.7851/gal  x  365  days/yr:  :  454000  mg/lb 
 36937 
303,456 


ft) 
Lawn  area  (sq 


x  0.0009  lb  N/sq  ft 

7164 
7,960000 


ft) 
Pavement  area  (sq 


x  0.00031  lb  N/sq  ft 
 1002 

3,233,260 


ft) 
Roof  area  (sq 


35 
x  0.00015  lb  N/sq  ft 
 358 

2,388,000 


Natural  area  (acres) 


x  43560sqft/acre  x  O,000005  lbN/sq  ft 
 406 

1,864 


TOTAL  NITROGEN  LOADING  (LBS/YR) 
 45867 


TOTAL  RECHARGE  (M 


rom  sewage  (galday) 

1,000,000  gal/million  gal 
 110. 
x  365  days/yr 


303,456 


ft) 

pervious  area  (sq 


/yr  /12  in/ft  x  7.48  gal/cu  ft  :  1,000,000  gal/million  gal 
 666.96 

89,165,300 


ft) 

Total  impervious  area  (sq 
 lion  gal1435(41 
x  41.5in/yr  /12  in/ft  x  7.48  gal/cu  ft  :  1,000,000  gal/mill 


5,621,260 


TOTAL  RECHARGE  (MGAL/YR) 
 923.13 


TOAD/TOTALRECHASE 
RECHARGE  NITROGEN  CONCENTRATION  (mg)  1  or  ppm 


PREPARED  BY  HORSLEY  WITTEN  HEGEMANN,  INC. 




WATER  RESOURCE  PROTECTION  STRATEGY 




WATER  RESOURCE  PROTECTION  STRATEGY 


Introduction 


The  land  areas  that  contribute  ground  and  surface  waters  to  the  Town's  public  water 


supplies  were  delineated  in  the  first  phase  of  this  investigation  and  were  based  on 


hydrologic  and  hydrogeologic  data.  Following  the  delineation  of  the  water  resource 


protection  districts,  a  developable  lot  analysis  was  conducted  to  assess  existing  and 


potential  levels  of  development  within  these  critical  areas.  To  supplement  the 


developable  lot  analysis,  potential  contamination  sources  were  identified.  Finally, 


water  quality  data  for  Gravelly  Pond  and  the  Lincoln  Street  well  were  analyzed  as 


were  the  patterns  of  water  supply  and  demand 


The  results  of  these  investigations  indicate  that  Manchester's  water  supply  is 


threatened  by  a  variety  of  existing  and  potential  land  uses  and  activities 
 At  issue  for 


protecting  Manchester's  water  supplies  is  the  availability  of  management  techniques 


to  protect  a  resource  that  straddles  municipal  boundaries  (Gravelly  Pond  watershed) 


as  well  as  strategies  that  can  remedy  pre-existing  threats  (the  presence  of 


underground  storage  tanks  within  several  hundred  feet  of  the  Lincoln  Street  well) 


Traditional  management  tools  (zoning,  subdivision  and  health  regulations)  are 


localized  in  their  applicability  and  rarely  serve  to  protect  regional  resources,  even 


small  systems  such  as  Gravelly  Pond.  For  example,  the  failure  of  Hamilton  to  adopt 


regulatory  controls  commensurate  with  surface  watershed  protection  for  Gravell 

y 


Pond  would  seriously  impact  Manchester's  goal  of  protecting  the  Pond  from 


contamination 


To  establish  an  action  program  that  is  successful,  Manchester's  water  resource 


management  plan  needs  a  broad  approach.  To  that  end,  the  following  regulatory 


(zoning,  subdivision,  Board  of  Health  and  wetlands  ),  non-  -regulatory  and  legislative 


recommendations  have  been  prepared  as  part  of  the  Town's  Water  Resource 


Protection  Study.  These  alternative  should  prove  useful  in  a  variety  of  ways 


First,  they  supplement  existing  federal  and  state  laws  which,  although  designed  to 


protect  water  resources,  fall  far  short  in  protecting  public  and  private  drinking 


lies  from  point  and  non-point  contamination 
supp 


Second,  they  will  allow  Manchester  officials  to  require  data  from  developers  in 


order  to  evaluate  the  impact  of  developments  allowable  under  existing  zoning 
 but 


which  are  clearly  inappropriate  when  based  upon  the  unavailability  of  Town  water 


or  the  proposed  development's  impact  upon  existing  water  resources 
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Third,  they  will  allow  Manchester  an  opportunity  to  establish  several  non 


regulatory  management  programs  that  are  atypical  for  water  resource  protection  in 


New  England.  Atypcial  not  because  of  their  limitations,  but  rather  because  New 


England  communities  have  traditionall 
y  relied  only  on  regulatory  management 


techniques  such  as  zoning  and  subdivision  control 


Finally,  the  adoption  of  these  alternatives  will  represent  a  significant  step  toward 


public  recognition  in  Manchester  that  water  systems  are  unavoidably  linked  to  land 


development  patterns  and  local  land  use  practices 
 It  also  represents  acceptance  of 


the  premise  that  water  resources,  up  to  now  considered  limitless  in  quantity,  are  a 


precious  and  finite  resource 


88 




R 
Regulatory  Tools 


Introduction 


Any  comprehensive  plan  to  protect  Manchester's  drinking  water  quality  must 


address  land  uses  throughout  the  entire  contributing  area,  as  many  of  the 

and 
contaminant  that  could  influence  both  the  Lincoln  Street  Well  and  Gravelly 


Round  Ponds  may  originate  far  from  the  water  supply.  Effective  water  quality 


protection  will  require  consistency  and  coordination  between  various  Town  boards 


departments  and  committees,  as  well  as  among  the  Town  of  Hamilton  and  City  of 


To  this  end,  it  is  recommended  that  Manchester  adopt  a  package  of 
Gloucester 


regulations  including  zoning  bylaws,  subdivision  rules  and  regulations,  wetland 


Recommendations  for  each  of  these  four 
bylaws  and  Board  of  Health  regulations 


categories  of  regulatory  tools  are  discussed  in  detail  below 


Zoning  Bylaws 


The  underlying  assumption  behind  zoning  is  that  there  are  limits  to  the  amount  of 


growth  which  a  resource  can  withstand  without  harm  to  public  health,  safety  or 


Environmental  systems  reach  their  limit  or  carrying 
welfare  of  the  general  public 


capacity"'  when  they  can  no  longer  assimilate  the  by-  -products  of  land  development 

1 


without  significant  degradation  or  impairment.  In  Massachusetts,  local 


government  is  empowered  through  General  Laws  Chapter  40A  to  adopt  zonuing 


bylaws  designed  to  minimize  adverse  environmental  impacts-  -ideally  to  prevent 


natural  resource  systems  from  exceeding  their  defined  'carrying  capacity 


Towns  have  numerous  zoning  tools  available  for  the  protection  of  water  quality 


communities  adopted  large  lot  zoning  and  prohibited  various  noxious 
Historically 


uses  in  environmentally  sensitive  areas  in  an  attempt  to  maintain  water  quality 


municipal  officials  have  begun  to  look  at  more  innovative  tools 
More  recently 


including  site  plan  review,  transfer  of  development  rights,  performance  standards 


and  overlay  water  resource  protection  districts 


Manchester  currently  has  in  place  several  zoning  by-  -laws  designed  to  protect  natural 


resources;  with  the  exception  of  an  overlay  protection  district  which  effectively  links 


the  delineation  of  the  recharge  area  to  the  Lincoln  Street  Well  and  the  watershed  to 


Gravelly  Pond  with  specific  regulations 
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The  recommended  overlay  protection  district  is  presented  below 


Recommendation  One 


Adopt  the  following  Water  Resource  Protection  Overlay  District  designed  to 


protect  the  Lincoln  Street  Well,  Gravelly  and  Round  Pond  drinking  water 


supplies  as  well  as  the  water  quality  of  Manchester  Harbor 


Implementation 


The  Water  Resource  Protection  Committee  and  the  Planning 
 Board  should 


submit  the  following  Overlay  District  bylaw  to  Annual  Town  Meeting  1990 


for  adoption 


4.9  Water  Resource  Protection  District 


4.9.1  Findings 
 The  Town  of  Manchester  finds  that: 


The  groundwater  underlying  the  town  is  a  major  source  of  its  existing 
1.% 


and  future  water  supply 
 including  drinking  water 


The  aquifer  system  supplying  Manchester  with  its  groundwater  supply 
2 


is  integrally  connected  with  numerous  surface  waters,  lakes  and 


streams 


The  surface  water  supplies  of  Gravelly  and  Round  Ponds  supplement 
3 


the  Town's  groundwater  resource,  and  are  similarly  considered  an 


indispensable  natural  resource 


Accidental  spills  and  discharges  of  toxic  and  hazardous  materials  have 
4.* 


threatened  the  quality  of  such  water  supplies,  posing  public  health  and 


safety  hazards 


Unless  preventive  measure  are  adopted  to  control  the  discharge  and 
5 


storage  of  toxic  and  hazardous  materials  within  the  Town,  further 


spills  and  discharges  of  such  materials  will 
 predictably  occur  and  with 


greater  frequency  and  degree  of  hazard  by  reason  of  increasing  land 


development,  population  and  vehicular  traffic  within  Manchester 
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4.9.2  Purpose 
 The  purpose  of  this  section  is  to  protect  the  public  health,  safety 


and  welfare  through  the  preservation  of  the  town's  water  resources  to  ensure  a 


future  supply  of  safe  and  healthful  drinking  water  for  the  residents  and  employees 


of  the  Town  of  Manchester  and  the  general  public.  The  designation  of  the  water 


resource  protection  districts  and  careful  regulation  of  development  activities  within 


these  districts  can  reduce  the  potential  for  ground  and  surface  water  contamination 


4.9.3  Water  Resource  Protection  District  Maps 


The  maps  delineating  the  Water  Resource  Protection  District,  dated  April,  1990, 


prepared  by  Horsley  Witten  Hegemann,  Inc.  are  incorporated  herein  and  made  a 


part  of  this  Bylaw.  These  Maps  shall  be  on  file  and  maintained  by  the  Town  Clerk's 


office.  Any  amendments,  additions  or  deletions  to  said  Maps  shall  be  made  only  as 


provided  for  in  MGL  Chapter  40A,  Section  5 

e 


4.9.3.1 
 Determination  of  Location  within  Water  Resource  Protection 


Districts:  In  determining  the  location  of  properties  and  facilities 


within  the  Water  Resource  Protection  District,  the  following 


rules  shall  apply 


(a) 
 Properties  located  wholly  within  one  (1)  zone  reflected  on 


the  Water  Resource  Protection  District  maps  shall  be 


governed  by  the  restrictions  applicable  to  that  zone 


(b)  Properties  located  such  that  the  site  lies  within  more  than 


one  zone  as  reflected  on  the  Water  Resource  Protection 


District  maps  shall  be  governed  by  the  restrictions 


applicable  to  the  zone  in  which  the  part  of  the  property  is 


located 


(c) 
 Where  a  facility,  building  or  accessory  thereto  including 


but  not  limited  to  sewage  disposal  systems  is  overlapped 


by  different  zones,  the  stricter  zone  shall  apply 


(d) 
 Special  permits,  in  accordance  with  the  provisions  of  this 


bylaw,  Section  7.5  of  the  Manchester  Zoning  Bylaw  and 


MGL  Chapter  40A,  Section  9,  may  be  granted  by  the 


Planning  Board  to  exempt  a  location  from  the 


requirements  of  this  bylaw  provided  that  the  applicant 


demonstrates  that  the  Water  Resource  Protection  District 


maps  incorrectly  identify  the  location  as  being  within  the 


Water  Resource  Protection  District.  The  burden  of  proof 


shall  rest  upon  the  applicant  for  a  special  permit  to 
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demonstrate  that  the  location  is  not  within  a  delineated 


district.  The  applicant  shall  be  required  to  present  detailed 


hydrogeologic  and  hydrologic  information  to  the 


Planning  Board  indicating  that  the  location  is,  in  fact,  not 


within  a  Water  Resource  Protection  District.  The 


Board  to  pay 
applicant  shall  provide  funds  to  the  Planning 

Board's  choice  of 


for  the  technical  review  by  the  Planning 


consultant(s)  of  said  hydrogeologic  and  hydrologic 


information  and  shall  based  its  decision,  in  part,  on  the 


report  by  said  consultant(s) 


4.9.4  Definitions 


Applicant"  means  any  person  filing  an  application 


Person"  means  any  agency  or  political  subdivision  of  the  federal  government  or 

f 


the  Commonwealth,  any  state,  public  or  private  corporation  or  authority 


association,  or  other  entity 
individual,  trust,  firm,  joint  stock  company,  partnership 


and  any  officer,  employee,  or  agent  or  such  person,  and  any  group  of  persons 


Zone  I"  means  the  400  foot  protective  radius  required  around  a  public  water  supply 


well  or  wellfield 


Zone  II"  means  that  area  of  an  aquifer  which  contributes  water  to  a  well  under  the 

f 


most  severe  pumping  and  recharge  conditions  that  can  be  realistically  anticipated 


(180  days  of  pumping  at  safe  yield,  with  no  recharge  from  precipitation).  It  is 


bounded  by  the  ground  water  divides  which  result  from  pumping  the  well  and  by 


the  contact  of  the  aquifer  with  less  permeable  materials  such  as  till  or  bedrock.  In 


some  cases,  streams  or  lakes  may  act  as  recharge  boundaries.  In  all  cases,  Zone  I 


shall  extend  upgradient  to  its  point  of  intersection  with 
 prevailing  hydrogeologic 


boundaries  (a  ground  water  flow  divide,  a  contact  with  till  or  bedrock,  or  a  recharge 


boundary) 


Zone  III"  means  that  land  area  beyond  the  area  of  Zone  I  from  which  surface  water 


and  ground  water  drain  into  Zone  II.  The  surface  drainage  area  as  determined  by 


is  commonly  coincident  with  the  ground  water  drainage  area  and  will  e 
topography 


used  to  delineate  Zone  III.  In  some  locations,  where  surface  and  ground  water 


drainage  are  not  coincident,  Zone  III  shall  consist  of  both  the  surface  drainage  and 


the  ground  water  drainage  areas 


Zone  WS"  means  that  land  area  that  contributes  surface  run-off  to  Gravelly  and 

Round  Ponds 
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Regulated  Substances"  means  those  substances  found  in  Appendix  "A",  attached 


hereto  and  incorporated  herein 


means  the  unpermitted  release  or  escape  of  a  Regulated  Substance 
Spill 


irrespective  of  the  quantity  thresholds  directly  or  indirectly  to  soils,  surface  waters  or 


ground  waters 


4.9.5  Restrictions  within  Water  Resource  Protection  District 


4.9.5.1 
 Zone  I 


4.9.5.2 
 Prohibited  Uses 


The  use,  handling,  production  and  storage  of  Regulated 
(a) 


Substances  except  as  provided  under  the  General 


Exemptions  provisions  of  this  bylaw 


Any  uses  with  on-  -site  disposal  of  sewage  effluent 
(b) 


4.9.5.3 
 Special  Permit  Uses 


(a) 
 The  use,  handling,  production  and  storage  of  Regulated 


Substances 


Zone  II 
4.9.5.4 


Prohibited  Uses 
4.9.5.5 


The  use,  handling,  production  and  storage  of  Regulated 
(a) 


Substances  except  as  provided  under  the  General 


Exemptions  provisions  of  this  bylaw  unless  the  applicant 


obtains  a  special  permit 


Residential  approval  not  required  land  divisions 
(b) 


subdivisions  or  comprehensive  permit  developments 


pursuant  to  MGL  Chapter  41,  Sections  81L,  81P,  81S  and 


81U  and  MGL  Chapter  40B,  Sections  20-  -23,  at  a  density 


greater  than  one  dwelling  unit  per  30,000  square  feet 


unless  connected  to  the  municipal  sewage  treatment 


facility 
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4.9.5.6 
 Special  Permit  Uses 

cc: 


The  use,  handling,  production  and  storage  of  Regulated 
(a) 


Substances 


b)'  Residential  approval  not  required  land  divisions 


subdivisions  or  comprehensive  permit  developments 


pursuant  to  MGL  Chapter  41,  Sections  81L,  81P,  81S  and 


81U  and  MGL  Chapter  40B,  Sections  20-23,  with  on-  -site 


disposal  of  effluent  at  a  density  greater  than  one  dwelling 


unit  per  30,000  square  feet  provided  that  the  nitrate- 


nitrogen  concentrations  described  in  Section  4.9.6.3  (d)are 


not  exceeded 


(C) 
 Covering  with  impervious  construction  more  than  20% 


of  the  portion  of  lot  area  within  Zone  II 

* 


4.9.5.7 
 Zone  IlI 


Prohibited  Uses 
4.9.5.8 


The  use,  handling,  production  and  storage  of  Regulated 
(a) 


Substances  unless  the  applicant  qualifies  for  a  General 


Exemption  or  obtains  a  special  permit. 


Special  Permit  Uses 
4.9.5.9 


The  use,  handling,  production  and  storage  of  Regulated 
(a) 


Substances 


Any  uses  with  on-site  disposal  of  sewage  effluent 
(b) 


exceeding  2,000  gallons  per  day  for  the  entire  project 


provided  that  the  nitrate-  -nitrogen  concentrations 


described  in  Section  4.9.6.3  (d)are  not  exceeded 


Covering,  with  impervious  construction,  more  than  40% 
(c) 


of  the  portion  of  lot  area  within  Zone  I 


Zone  WS 
4.9.5.10 
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4.9.5.11 
 Prohibited  Uses 


All  activities  within  Zone  WS  which  store,  handle,  produce  or  use  any 


regulated  substance  are  prohibited  unless  the  applicant  qualifies  for  a  General 


Exemption  or  obtains  a  special  permit. 


4.9.6  Special  Permits:  This  section  provides  the  requirements  and  procedures  for 


the  issuance  of  Special  Permits  by  the  Planning  Board  as  required  by  this  bylaw 


4.9.6.1 
 The  Special  Permit  Granting  Authority  (SPGA) 
Special  Permits 


under  this  bylaw  shall  be  the  Planning  Board.  Special  permits  shall  be 


granted  only  in  conformance  with  this  bylaw,  Section  7.5  of  the  Manchester 


Zoning  Bylaw  and  MGL  Chapter  40A,  Section  9 


4.9.6.2 
 Review  by  Other  Town  Agencies:  Upon  receipt  of  the  special 


permit  application,  the  SPGA  shall  transmit  one  copy  to  the  Director  of  Public 


Works,  the  Executive  Secretary 
 the  Building  Inspector,  the  Board  of  Health 


the  Conservation  Commission,  and  any  other  relevant  town  board/agency  or 


department  for  their  written  recommendations 
 Failure  to  respond  in 


writing  within  30  days  shall  indicate  approval  or  no  desire  to  comment  by 


said  agency 
 The  necessary  number  of  copies  of  the  application  shall  be 


furnished  by  the  applicant. 


4.9.6.3 
 Special  Permit  Criteria  and  Decision 


Special  Permits  may  be  approved  by  the  SPGA  provided  that  the  SPGA 


determines,  in  conjunction  with  other  town  agencies  as  specified  in  Section 


4.9.6.2,  that  the  intent  of  this  bylaw  as  well  as  its  specific  criteria  are  met.  In 


making  such  determination,  the  SPGA  shall 
 give  consideration  to  the 


simplicity,  reliability  and  feasibility  of  the  control  measures  proposed  and  the 


degree  of  threat  to  water  quality  which  would  result  if  the  control  measures 


failed.  It  shall  then  issue  a  written  decision  which  describes  its  findings  with 


respect  to  the  following 


(a) 
 meets  the  intent  of  this  bylaw  as  well  as  its  specific  criteria 


will  not,  during  construction  or  thereafter,  have  an  adverse 
(b) 


impact  on  Zone  I,  Zone  II,  Zone  III,  or  Zone  WS 


(C) 
 will  not  cause  the  average  quality  of  groundwater  recharged  on 


the  property  to  violate  Class  1  drinking  water  standards 


promulgated  by  the  DEP, 
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will  not  cause  the  average  concentration  of  nitrate-nitrogen  in 
(d) 


ground  water  recharged  on  the  property  to  exceed  five  (5) 


milligrams  per  liter 


Submittals:  In  applying  for  a  special  permit  required  by  this 
4.9.6.4 


bylaw,  the  information  listed  below  shall  be  submitted  to  the  SPGA,  where 


applicable 


A  list  of  all  Regulated  Substances  which  are  to  be  stored 
(a) 


handled,  used  or  produced  in  the  activity  being  proposed 


(b)A  detailed  description  of  the  activities  that  involve  the  storage, 


handling,  use  or  production  of  the  Regulated  Substances 


indicating  the  unit  quantities  in  which  the  substances  are 


contained  or  manipulated 


Evidence  of  approval  by  the  Massachusetts  Department  of 
(C) 


Environmental  Protection  (DEP)  of  any  industrial  waste 


treatment  or  disposal  system  or  any  waste-water  treatment 


systems  over  15  ,000  gallons  per  day  capacity 


A  site  plan  illustrating  the  location  of  all  operations  involving 
(d) 


Regulated  Substances 


A  hydrogeologic  assessment  of  the  site  which  shall  address,  at  a 
(e) 


minimum,  soil  characteristics  and  ground  water  levels  and 


direction  of  ground  water  flow  relative  to  operating  and  future 


planned  public  water  supplies 


Design  and  Operating  Guidelines:  As  a  condition(s)  of  granting  a 
4.9.6.5 


special  permit,  the  SPGA  may  require  adherence  to  any,  or  all  of  the  following 


design  and  operation  guidelines,  where  in  its  opinion,  such  adherence  would 


further  the  purpose  and  intent  of  this  bylaw 


Containment  of  Regulated  Substances 
(a) 


Leak-  -proof  trays  under  containers,  floor  curbing  or  other  contaminant 


systems  to  provide  secondary  liquid  containment  shall  be  installed 


The  containment  shall  be  of  adequate  size  to  handle  all  spills,  leaks 


overflows,  and  precipitation  until  appropriate  action  can  be  taken 
 The 


specific  design  and  selection  of  materials  shall  be  sufficient  to  predlude 


any  Regulated  Substance  loss  to  the  external  environment 


Containment  systems  shall  be  sheltered  so  that  the  intrusion  of 


precipitation  is  effectively  prevented.  The  owner/operator  may  choose 
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to  provide  adequate  and  appropriate  liquid  collection  methods  rather 


than  sheltering  only  after  approval  of  the  design  by  the  SPGA.  These 


requirements  shall  apply  to  all  areas  of  use,  production,  and  handling 


to  all  storage  areas,  to  loading  and  off-loading  areas,  and  to  above- 


ground  and  underground  storage  areas 


(b) 
 Emergency  Plan 


An  emergency  plan  shall  be  prepared  and  filed  with  the  Special  Permit 


application  indicating  the  procedures  which  will  be  followed  in  the 


event  of  spillage  of  a  Regulated  Substance  so  as  to  control  and  collect  all 


such  spilled  material  in  such  a  manner  as  to  prevent  it  from  reaching 


any  storm  or  sanitary  drains  or  the  ground  water 


(c) 
 Inspection 


A  responsible  person  designated  by  the  permittee  who  stores,  handles 


uses  or  produces  the  Regulated  Substances  shall  check  on  every  day  of 


operation,  for  breakage  or  leakage  or  any  container  holding  the 


Regulated  Substances 
 Electronic  sensing  devices  may  be  employed  as 


part  of  the  inspection  process 
 if  approved  by  the  SPGA,  and  provided 


the  sensing  system  is  checked  daily  for  malfunctions 
 The  manner  of 


daily  inspection  shall  not  necessarily  requre  physical  inspection  of 


each  container  provided  the  location  of  the  containers  can  be  inspected 


to  a  degree  which  reasonably  assures  the  SPGA  that  breakage  or  leakage 


can  be  detected  by  the  inspection.  Monitoring  records  shall  be  kept 


daily  and  made  available  to  the  SPGA  on  a  quarterly  basis 


Reporting  of  Spills 
(d) 


Any  spill  of  a  Regulated  Substance  in  excess  of  the  non-  -aggregate 


quantity  thresholds  shall  be  reported  by  telephone  to  the  Fire 


Department  and  the  Department  of  Public  Works  within  one  (1)  hour 


of  discovery  of  the  spill.  Clean-up  shall  commence  immediately  upon 


discovery  of  the  spill.  A  full  written  report  including  the  steps  taken  to 


contain  and  clean  up  the  spill  shall  be  submitted  to  the  Fire 


Department,  Director  of  Public  Works,  and  Executive  Secretary  within 


fifteen  (15)  days  of  discovery  of  the  spill 


Monitoring  of  Regulated  Substances  in  Groundwater  Monitoring 
(e) 


Wells 


If  required  by  the  SPGA,  groundwater  monitoring  well(s)  shall  be 


provided  at  the  expense  of  the  permittee  in  a  manner,  number  and 


location  approved  by  the  SPGA.  Except  for  existing  wells  found  by  the 


SPGA  to  be  adequate  for  this  provision,  the  required  well  or  wells  shall 


be  installed  by  a  water  well  contractor.  Samples  shall  be  analyzed  and 
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analytical  reports  prepared  by  a  Commonwealth  of  Massachusetts 


certified  laboratory  of  the  quantity  present  in  each  monitoring  well  of 


the  Regulated  Substances 


(f) 
 Alterations  and  Expansion 


The  SPGA  shall  be  notified  in  writing  prior  to  the  expansion,  alteration 


or  modification  of  an  activity  holding  a  Special  Permit  under  this 


bylaw.  Such  expansion,  alteration,  or  modification  may  result  from 


increased  square  footage  of  production  or  storage  capacity,  or  increased 


quantities  of  Regulated  Substances,  or  changes  in  types  of  Regulated 


Substances  beyond  those  square  footages,  quantities,  and  types  upon 


which  the  permit  was  issued.  Excluded  from  notification  prior  to 


alteration  or  modification  are  changes  in  types  of  Regulated  Substances 


used  in  a  laboratory  or  laboratories  designated  as  such  in  the  currently 


valid  permit  which  do  not  exceed  the  non-aggregate  limits  and  which 


are  within  the  Generic  Substances  listed  in  said  permit  based  upon  the 


Generic  List  attached  hereto  and  incorporated  herein  as  Exhibit  A.  The 


introduction  of  any  new  Regulated  Substance  shall  not  prevent  the 


revocation  or  revision  of  any  existing  Special  Permit  if,  in  the  opinion 


of  the  SPGA,  such  introduction  substantially  or  materially  modifies 


alters  or  affects  the  conditions  upon  which  the  existing  Special  Permit 


was  granted  or  the  ability  to  remain  qualified  as  a  General  Exemption 


if  applicable,  or  to  continue  to  satisfy  any  conditions  that  have  been 


imposed  as  part  of  a  Special  Permit,  if  applicable 


4.9.7  General  Exemptions 


Exemptions  for  Continuous  Transit.  The  transportation  of  any 
4.9.7.1 


regulated  substance  through  Zones  I,  II,  III,  or  WS  shall  be  exempt  from  the 


provisions  of  this  bylaw  provided  the  transporting  motor  vehicle  is  in 


continuous  transit 


Exemptions  for  Vehicular  and  Lawn  Maintenance  Fuel  and 
4.9.7.2 


Lubricant  Use.  The  use  in  a  vehicle  or  lawn  maintenance  equipment  of  any 


regulated  substance  solely  as  fuel  in  that  vehicle  or  equipment  fuel  tank  or  as 


lubricant  in  that  vehicle  or  equipment  shall  be  exempt  from  the  provisions  of 


this  bylaw. 


Exemptions  for  Application  of  Pesticides,  Herbicides,  Fertilizers 
4.9.7.3 


Fungicides  and  Rodenticides.  The  application  of  those  Regulated  Substances 


used  as  pesticides,  herbicides,  fertilizers,  fungicides,  and  rodenticides  in 


recreation,  agriculture,  pest  control  and  aquatic  weed  control  activities  shall 


be  exempt  from  the  provisions  of  this  bylaw  provided  that: 
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(a) 
 In  all  zones,  the  application  is  in  strict  conformity  with  the  use 


requirement  as  set  forth  in  the  substances  EPA  registries  and  as 


indicated  on  the  containers  in  which  the  substances  are  sold 


(b)In  all  zones,  the  application  of  any  of  the  pesticides,  herbicides 


fertilizers,  fungicides,  and  rodenticides  shall  be  noted  in  the 


records  of  the  certified  operator.  Records  shall  be  kept  of  the  date 


and  amount  of  these  substances  applied  at  each  location  and  said 


records  shall  be  available  for  inspection  at  reasonable  times  by 


the  Building  Inspector  and  Director  of  Public  Works 


(C) 
 In  all  zones,  the  application  of  pesticides,  herbicides,  fertilizers 


fungicides,  and  rodenticides  for  non-residential  or  non 


agricultural  purposes  shall  require  a  special  permit. 


4.9.7.4 
 Exemption  for  Retail/Wholesale  Sales  Activities 


Except  in  Zone  I,  retail/wholesale  sales  establishments  that  store  or  handle 


Regulated  Substances  for  resale  in  their  original  unopened  containers  shall  be 


exempt  from  the  provisions  of  this  bylaw,  provided  however,  that 


retail/wholesale  sales  establishments  that  store  or  handle  quantities  of 


Regulated  Substances  exceeding  thirty  (30)  gallons  liquid  or  twenty-five 


pounds  (25)  solid  shall  be  prohibited  without  receipt  of  a  special  permit. 


4.9.7.5 
 Exemptions  for  Office  and  Commercial  Uses 


Except  in  Zone  I,  office  and  commercial  use  of  Regulated  Substances  below 


the  aggregate  sum  not  exceeding  thirty  (30)  gallons  where  said  substance  is  a 


liquid  or  twenty-  -five  (25)  pounds  where  said  substance  is  a  solid  shall  be 


exempt  from  the  provisions  of  this  bylaw,  provided  however,  that  office  and 


commercial  uses  that  store  or  handle  quantities  of  Regulated  Substances 


exceeding  thirty  (30)  gallons  liquid  or  twenty-  -five  pounds  (25)  solid  shall  be 


prohibited  without  receipt  of  a  special  permit. 


Exemption  for  Construction  Activities 
4.9.7.6 


The  activities  of  constructing,  repairing  or  maintaining  any  facility  or 


improvement  on  lands  within  Zones  I,  II,  III,  or  WS  shall  be  exempt  from  the 


provisions  of  this  bylaw  provided  that  all  contractors,  subcontractors,  laborers 


material  men  and  their  employees  when  using 
 handling,  storing  or 


producing  Regulated  Substances  in  Zones  I,  II,  III,or  WSuse  those  applicable 


Best  Management  Practices  set  forth  in  Exhibit  B,  attached  hereto  and 


incorporated  herein 
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Exemption  for  Household  Use 
4.9.7.7 


In  addition  to  the  exemptions  provided  for  in  Section  4.9.7.3,  the  household 


use  of  Regulated  Substances  below  the  aggregate  sum  not  exceeding  thirty  (30) 


gallons  where  said  substance  is  a  liquid  or  twenty-five  (25)  pounds  where  said 


substance  is  a  solid  shall  be  exempt  from  the  provisions  of  this  bylaw 


provided  however,  that  household  uses  that  store  or  handle  quantities  of 


Regulated  Substances  exceeding  thirty  (30)  gallons  liquid  or  twenty-five 


pounds  (25)  solid  shall  be  prohibited  without  receipt  of  a  special  permit 


4.9.7.8 
 Exemption  for  Municipal  Use 


In  addition  to  the  exemptions  provided  for  in  Section  4.9.7.3,  the  municipal 


use  of  Regulated  Substances  in  quantities  exceeding  thirty  (30)  gallons  where 


said  substance  is  a  liquid  or  twenty-  -five  (25)  pounds  where  said  substance  is  a 


solid  shall  be  prohibited  without  receipt  of  a  special  permit. 


Exemption  for  Underground  Storage  of  Oil(s) 
4.9.7.9 


The  underground  storage  of  oil(s)  used  for  heating  fuel  shall  be  exempt  from 


the  provisions  of  this  bylaw  provided,  however,  that  the  container  used  for 


said  storage  shall  be  located  within  an  enclosed  structure  sufficient  to 


preclude  leakage  of  oil  to  the  external  environment  (e.g.  cement-  -floored 


basement),  and  sheltered  to  prevent  the  intrusion  of  precipitation 


Severability 
4.9.8.0 


The  provisions  of  this  bylaw  are  severable  from  each  other  and  the  invalidity 


of  any  provisions  or  section  shall  not  invalidate  any  other  provision  or 


section  thereof 
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EXHIBIT  A 


GENERIC  SUBSTANCES  LIST 


Acid  and  basic  cleaning  solutions 


Antifreeze  and  Coolants 


Arsenic  and  arsenic  compounds 


Bleaches,  Peroxides 


Brake  and  transmission  fluids 


Brine  solution 


Casting  &  Foundry  chemicals 


Caulking  agents  and  sealants 


Cleaning  solvents 


Corrosion  and  rust  prevention  solutions 


Cutting  fluids 


Degreasing  solvents 


Disinfectants 


Electroplating  solutions 


Explosives 


Fertilizers 


Fire  extinguishing  chemicals 


Food  processing  wastes 


Formaldehyde 

Fuels  and  additives 


Gasolines 


Glues,  adhesives  and  resins 


Greases 


Hydraulic  fluid 


Indicators 


Industrial  and  commercial  janitorial  supplies 


Industrial  sludges  and  stillbottoms 


Inks,  printing  and  photocopying  chemicals 


Laboratory  chemicals 


Liquid  storage  batteries 


Medical,  pharmaceutical,  dental,  veterinary  and  hospital  solutions 


Mercury  and  mercury  compounds 


Metals  finishing  solutions 


Oils 


Paints,  primers,  thinners,  dyes,  stains,  wood  preservatives,  varnishing  and  cleaning  compounds 


Painting  solvents 


PCB's 


Pesticides  and  herbicides 


Plastic  resins,  plasticizers  and  catalysts 


Photo  development  chemicals 


Poisons 
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EXHIBIT  A 


GENERIC  SUBSTANCES  LIST 


(Continued) 


Polishes 


Pool  chemicals  in  concentrated  form 


Processed  dust  and  particulates 


Radioactive  sources 


Reagents  and  standards 


Refrigerants 


Roofing  chemicals  and  sealers 


Sanitizers,  disinfectants,  bactericides  and  algaecides 


Soaps,  detergents  and  surfactants 


Solders  and  fluxes 


Stripping  compounds 


Tanning  industry  chemicals 


Transformer  and  capacitor  oils/fluids 


Water  and  wastewater  treatment  chemicals 
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EXHIBIT  B 


BEST  MANAGEMENT  PRACTICES"  FOR  THE  CONSTRUCTION  INDUSTRY 


A)  The  general  contractor,  or  if  none,  the  property  owner,  shall  be  responsible  for 


assuring  that  each  contractor  or  subcontractor  evaluates  each  site  before 


construction  is  initiated  to  determine  if  any  site  conditions  may  pose  particular 


problems  for  the  handling  of  any  Regulated  Substances 
 For  instance,  handling 


Regulated  Substances  in  the  proximity  of  water  bodies  or  wetlands  may  be 


improper 


B)  If  any  Regulated  Substances  are  stored  on  the  construction  site  during  the 


construction  process,  they  shall  be  stored  in  a  location  and  manner  which  will 


minimize  any  possible  risk  of  release  to  the  environment.  Any  storage 


container  of  55  gallons,  or  440  pounds,  or  more,  containing  Regulated 


Substances  shall  have  constructed  below  it  an  impervl0us  containment  system 


constructed  of  materials  of  sufficient  thickness,  density  and  compoSition  that 

will 
 prevent  the  discharge  to  the  land 
 ground  waters,  or  surface  waters,  of  any 


pollutant  which  may  emanate  from  said  storage  container  or  containers 
 Each 


containment  system  shall  be  able  to  contain  150%  of  the  contents  of  all  storage 


containers  above  the  containment  system 


C)  Each  contractor  shall  familiarize  him/herself  with  the  manufacturer's  safety 


data  sheet  supplied  with  each  material  containing  a  Regulated  Substance  and 


shall  be  familiar  with  procedures  required  to  contain  and  clean  up  any  releases 


of  the  Regulated  Substance.  Any  tools  or  equipment  necessary  to  accomplish 


same  shall  be  available  in  case  of  a  release 


D)  Upon  completion  of  construction,  all  unused  and  waste  Regulated  Substances 


and  containment  systems  shall  be  removed  from  the  construction  site  by  the 


responsible  contractor,  and  shall  be  disposed  of  in  a  proper  manner  as 


prescribed  by  law 
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Subdivision  Rules  and  Regulations 


Introduction 


Subdivision  regulations,  as  provided  for  in  the  Commonwealth's  enabling 


legislation,  "finetune"  zoning  bylaws  in  that  they  focus  less  on  land  use  and  more 


on  eng1neering  concerns  such  as  road  construction,  utilities  and  site  plan  lay-out  of 


The  protection  of  coastal  water  quality  via  subdivision 
individual  subdivisions 


control  is  therefore  far  less  effective  than  through  zoning,  particularly  as  is  the 


expressed  intent  of  subdivision  control  legislation  that  plans  which  meet  a 


community's  subdivision  rules  and  regulations  are  to  be  approved  by  the  planning 


board.  Furthermore,  subdivision  rules  and  regulations  do  not  regulate  other  major 


developments  proposed  on  single  lots 


Nonetheless,  several  techniques  can  be  incorporated  into  subdivision  rules  and 

These 


regulations  to  reduce  impacts  of  subdivisions  proposed  within  critical  areas 


focus  primarily  on  the  environmental  impact  assessment  process,  site-plan  lay-out, 
( 


and  stormwater  and  sedimentation  controls 


Recommendation  One 


Manchester's  current  Environmental  and  Community  Impact  Analysis  should  be 


revised  to  require  detailed  information  on  the  proposed  development's  impact  on 


water  resources 


Amend  Section  6.04  of  the  Manchester  Subdivision  Rules  and  Regulations  as 


follows 


Add  new  Sections  6.04  ii  (1-4)  as  follows 


1.  All  sensitive  receptors  on  and  adjacent  to  the  site  should  be  clearly 


identified.  These  include  surface  waters,  wetlands  and  ground  water 


supplies  (existing  and  potential  public  and  private  wells) 


2.  Detailed  information  on  the  existing  condition  of  each  of  these  water 


resources  should  be  provided  as  part  of  the  report.  This  may  entail 


hydrogeologic  investigations,  surface  and  ground  water  sampling,  and 


hydrologic  investigations  of  surface  waters  and  wetlands 
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3.  The  environmental  impact  assessment  should  then  focus  on  impacts  on 


these  specific  water  resources 
 Pre-  -and  post-  -development  conditions 


should  be  compared  and  quantified,  and  where  possible,  linked  to 


performance  standards.  For  example,  pre-  and  post-  -development  nitrate- 


nitrogen  concentrations  in  ground  water  should  be  calculated  using 


approved  methodologies,  and  compared  to  performance  standards 


Similarly,  drainage  calculations  should  be  calculated  under  pre-and  post- 


development  conditions,  and  compared  with  established  performance 

standards 


4.  If  the  proposed  subdivision  cannot  meet  the  applicable  performance 


standards  or  is  found  to  result  in  unacceptable  impacts  on  water  resources 


the  environmental  impact  assessment  should  specify  appropriate 


mitigation 


Implementation 


The  Planning  Board  should  revise  the  environmental  impact  requirements  of  the 


Subdivision  Rules  and  Regulations  to  include  the  above-noted  standards 


Recommendation  Two: 


Manchester's  Subdivision  Rules  and  Regulations  should  be  revised  to  add  new 


section  focusing  on  stormwater  run-off  and  the  proposed  development's  impact  on 

water  resources 


Amend  Section  6.06  of  the  Manchester  Subdivision  Rules  and  Regulations  by 


adding  new  Subsection  6.06  (B)as  follows 


Add  new  Sections  6.06  (B)as  follows 


6.06  (B)  STORMWATER  MANAGEMENT  PLANS 


Storm  water  Management:  A  plan  for  effective  stormwater  management  shall  be 


prepared  detailing  how  the  project  will  minimize  the  volume  of  run-off 
 generated, 


by  limiting  the  extent  of  impervious  area  (where  considerations  of  safety  permit) 


and  subsequently  enhance  overland  flow  and  pre-concentration  infiltration  by  both 


treating  the  run-off  unavoidably  generated  and  controlling  its  off-site  transport.  The 


plan  shall  also  detail  how  the  "first  flush"  of  storm-  -generated  run-off  (which 


contains  the  highest  pollutant  loads)  will  be  treated 
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Purpose:  Minimum  standards  are  established  to  prevent  the  degradation  of  surface 


and  groundwater  quality,  to  promote  the  enhancement  of  water  quality  in  critical 


resource  areas,  and  to  prevent  downstream  and  coastal  flood  damage  resulting  from 

lv  to 


direct  and  cumulative  impacts  of  development.  Minimum  standards  shall  apply 


new  residential  developments  of  5  or  more  residential  units  or  dwellings  (including 


highway 
attached  units);  commercial  developments;  industrial  developments 


construction,  upgrades,  or  other  roadway  improvements  generating  increased  run 


off  volumes  and  discharges  rates,  channelization  of  run-off,  or  alteration  of  existing 


drainage  systems 


The  Stormwater  Management  Plan  shall  include  a  discussion  on  the  following 


general  guidelines 


1)  Storm  water  management  facilities  should  be  installed  and  plans 


reviewed  with  full  consideration  given  to  both  water  quality 


enhancement  and  flood  hazard  management.  Minimum  standards  for  * 

be  met  (in  order  of 
water  quality  enhancement  and  flood  control  may 


preference)  via  a  combination  of  site  design,  and  structural  and  non- 


structural  measures 


Site  Preparation:  Natural  drainage  patterns  and  natural  flood  mitigation 
2) 


capacity  should  be  maintained  wherever  possible.  Watercourses  should 


be  left  open  unless  approval  to  enclose  a  ditch  is  granted  by  the  Planning 


Board,  with  prior  approval  by  the  Conservation  Commission 


3)  New  grades  should  be  established  in  proper  relation  to  the  need  to  fulfill 


drainage  requirements  while  ensuring  that  surface  waters  do  not  cause 


any  damage  to  the  developed  or  undeveloped  land  downstream  or 


below  the  proposed  development 


To  the  maximum  extent  feasible  and  consistent  with  groundwater 
4) 


protection  objectives,  stormwater  should  be  treated  and  recharged  on-site 


or  in  an  approved  regional  storm  water  management  facility, 
rather  than 


discharged  to  surface  waters.  In  no  case  should  untreated  stormwater  be 


discharged  to  surface  waters 


Roadway  design  should  to  the  maximum  extent  possible  aim  at 
5) 


removing  water  from  paved  surfaces  continuously  rather  than  at 


infrequent  catch  basins  or  spillways,  using  swales  and  ponding  areas  in 


preference  to  gutters,  catch  basins,  and  piped  sewerage 
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Section  6.06  (B)  should  be  further  revised  to  include  the  following  minimum 


standards 


The  following  minimum  standards  shall  be  followed,  and  the  Stormwater 


Management  plan  shall  detail  the  manner  in  which  these  requirements  will  be  met: 


6) 
 In  the  watershed  of  Gravelly  and  Round  Ponds  and  Zones  I,  II  and  II  as 


shown  on  the  Water  Resource  Protection  Overlay  District,  stormwater 


should  be  treated  to  a  solids  removal  efficiency  of  85  percent. 


7)  For  purposes  of  flood  hazard  mitigation  and  water  quality  protection,  no 


increase  in  the  pre-development  peak  discharge  rate  for  the  2-  and  25 


year,  24  hour  storm  events  should  be  permitted.  Downstream  analysis  of 


the  100-year,  24  hour  storm  event  should  be  performed  and  presented 


Where  downstream  impacts  of  the  post  development  100-year,  24  hour 


storm  event  are  deemed  to  be  potentially  significant,  no  increase  in  the 


pre-development  peak  discharge  rate  should  be  permitted 


Exceptions:  Where  an  applicant  can  prove  that  downstream  flooding  is 


not  a  concern  (e.g 
 storm  water  is  discharged  to  coastal  waters  or  to  pre- 


existing  storm  drainage  systems  of  sufficient  capacity  to  accommodate 


the  additional  volume  and  peak  discharge),  minimum  flood  control 


requirements  may  be  waived.  Calculations  presented  in  support  of  such 


a  determination  should  consider  the  cumulative  effect  of  all 
proposed 

development  projects  within  the  watershed  at  full  build-out 


Where  structural  methods  are  necessary 
8) 
 detention  basins  are 


recommended  to  meet  minimum  standards  for  flood  control.  To  meet 


pollutant  removal  objectives,  use  of  extended  detention  basins  or  wet 


basins  designed  to  achieve  the  specified  solids  removal  rate  is 


recommended 
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