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Northeast Drought of 1960’s Showed Vulnerability

• Just 20 years after Quabbin was completed, the drought of the 1960s 
led some to believe that the source might not be sufficient to serve 
water needs in the decades to come

• Quabbin Reservoir reached a historic low of 44% in May 1967
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Drought Emergency Level 1


Chart1

		17563		17563		17563		17563		17563		17563

		17592		17592		17592		17592		17592		17592

		17623		17623		17623		17623		17623		17623

		17653		17653		17653		17653		17653		17653

		17684		17684		17684		17684		17684		17684

		17714		17714		17714		17714		17714		17714

		17745		17745		17745		17745		17745		17745

		17776		17776		17776		17776		17776		17776

		17806		17806		17806		17806		17806		17806

		17837		17837		17837		17837		17837		17837

		17867		17867		17867		17867		17867		17867

		17898		17898		17898		17898		17898		17898

		17929		17929		17929		17929		17929		17929

		17957		17957		17957		17957		17957		17957

		17988		17988		17988		17988		17988		17988

		18018		18018		18018		18018		18018		18018

		18049		18049		18049		18049		18049		18049

		18079		18079		18079		18079		18079		18079

		18110		18110		18110		18110		18110		18110

		18141		18141		18141		18141		18141		18141

		18171		18171		18171		18171		18171		18171

		18202		18202		18202		18202		18202		18202

		18232		18232		18232		18232		18232		18232

		18263		18263		18263		18263		18263		18263

		18294		18294		18294		18294		18294		18294

		18322		18322		18322		18322		18322		18322

		18353		18353		18353		18353		18353		18353

		18383		18383		18383		18383		18383		18383

		18414		18414		18414		18414		18414		18414

		18444		18444		18444		18444		18444		18444

		18475		18475		18475		18475		18475		18475

		18506		18506		18506		18506		18506		18506

		18536		18536		18536		18536		18536		18536

		18567		18567		18567		18567		18567		18567

		18597		18597		18597		18597		18597		18597

		18628		18628		18628		18628		18628		18628

		18659		18659		18659		18659		18659		18659

		18687		18687		18687		18687		18687		18687

		18718		18718		18718		18718		18718		18718

		18748		18748		18748		18748		18748		18748

		18779		18779		18779		18779		18779		18779

		18809		18809		18809		18809		18809		18809

		18840		18840		18840		18840		18840		18840

		18871		18871		18871		18871		18871		18871

		18901		18901		18901		18901		18901		18901

		18932		18932		18932		18932		18932		18932

		18962		18962		18962		18962		18962		18962

		18993		18993		18993		18993		18993		18993

		19024		19024		19024		19024		19024		19024

		19053		19053		19053		19053		19053		19053

		19084		19084		19084		19084		19084		19084

		19114		19114		19114		19114		19114		19114

		19145		19145		19145		19145		19145		19145

		19175		19175		19175		19175		19175		19175

		19206		19206		19206		19206		19206		19206

		19237		19237		19237		19237		19237		19237

		19267		19267		19267		19267		19267		19267

		19298		19298		19298		19298		19298		19298

		19328		19328		19328		19328		19328		19328

		19359		19359		19359		19359		19359		19359

		19390		19390		19390		19390		19390		19390

		19418		19418		19418		19418		19418		19418

		19449		19449		19449		19449		19449		19449

		19479		19479		19479		19479		19479		19479

		19510		19510		19510		19510		19510		19510

		19540		19540		19540		19540		19540		19540

		19571		19571		19571		19571		19571		19571

		19602		19602		19602		19602		19602		19602

		19632		19632		19632		19632		19632		19632

		19663		19663		19663		19663		19663		19663

		19693		19693		19693		19693		19693		19693

		19724		19724		19724		19724		19724		19724

		19755		19755		19755		19755		19755		19755

		19783		19783		19783		19783		19783		19783

		19814		19814		19814		19814		19814		19814

		19844		19844		19844		19844		19844		19844

		19875		19875		19875		19875		19875		19875

		19905		19905		19905		19905		19905		19905

		19936		19936		19936		19936		19936		19936

		19967		19967		19967		19967		19967		19967

		19997		19997		19997		19997		19997		19997

		20028		20028		20028		20028		20028		20028

		20058		20058		20058		20058		20058		20058

		20089		20089		20089		20089		20089		20089

		20120		20120		20120		20120		20120		20120

		20148		20148		20148		20148		20148		20148

		20179		20179		20179		20179		20179		20179

		20209		20209		20209		20209		20209		20209

		20240		20240		20240		20240		20240		20240

		20270		20270		20270		20270		20270		20270

		20301		20301		20301		20301		20301		20301

		20332		20332		20332		20332		20332		20332

		20362		20362		20362		20362		20362		20362

		20393		20393		20393		20393		20393		20393

		20423		20423		20423		20423		20423		20423

		20454		20454		20454		20454		20454		20454

		20485		20485		20485		20485		20485		20485

		20514		20514		20514		20514		20514		20514

		20545		20545		20545		20545		20545		20545

		20575		20575		20575		20575		20575		20575

		20606		20606		20606		20606		20606		20606

		20636		20636		20636		20636		20636		20636

		20667		20667		20667		20667		20667		20667

		20698		20698		20698		20698		20698		20698

		20728		20728		20728		20728		20728		20728

		20759		20759		20759		20759		20759		20759

		20789		20789		20789		20789		20789		20789

		20820		20820		20820		20820		20820		20820

		20851		20851		20851		20851		20851		20851

		20879		20879		20879		20879		20879		20879

		20910		20910		20910		20910		20910		20910

		20940		20940		20940		20940		20940		20940

		20971		20971		20971		20971		20971		20971

		21001		21001		21001		21001		21001		21001

		21032		21032		21032		21032		21032		21032

		21063		21063		21063		21063		21063		21063

		21093		21093		21093		21093		21093		21093

		21124		21124		21124		21124		21124		21124

		21154		21154		21154		21154		21154		21154

		21185		21185		21185		21185		21185		21185

		21216		21216		21216		21216		21216		21216

		21244		21244		21244		21244		21244		21244

		21275		21275		21275		21275		21275		21275

		21305		21305		21305		21305		21305		21305

		21336		21336		21336		21336		21336		21336

		21366		21366		21366		21366		21366		21366

		21397		21397		21397		21397		21397		21397

		21428		21428		21428		21428		21428		21428

		21458		21458		21458		21458		21458		21458

		21489		21489		21489		21489		21489		21489

		21519		21519		21519		21519		21519		21519

		21550		21550		21550		21550		21550		21550

		21581		21581		21581		21581		21581		21581

		21609		21609		21609		21609		21609		21609

		21640		21640		21640		21640		21640		21640

		21670		21670		21670		21670		21670		21670

		21701		21701		21701		21701		21701		21701

		21731		21731		21731		21731		21731		21731

		21762		21762		21762		21762		21762		21762

		21793		21793		21793		21793		21793		21793

		21823		21823		21823		21823		21823		21823

		21854		21854		21854		21854		21854		21854

		21884		21884		21884		21884		21884		21884

		21915		21915		21915		21915		21915		21915

		21946		21946		21946		21946		21946		21946

		21975		21975		21975		21975		21975		21975

		22006		22006		22006		22006		22006		22006

		22036		22036		22036		22036		22036		22036

		22067		22067		22067		22067		22067		22067

		22097		22097		22097		22097		22097		22097

		22128		22128		22128		22128		22128		22128

		22159		22159		22159		22159		22159		22159

		22189		22189		22189		22189		22189		22189

		22220		22220		22220		22220		22220		22220

		22250		22250		22250		22250		22250		22250

		22281		22281		22281		22281		22281		22281

		22312		22312		22312		22312		22312		22312

		22340		22340		22340		22340		22340		22340

		22371		22371		22371		22371		22371		22371

		22401		22401		22401		22401		22401		22401

		22432		22432		22432		22432		22432		22432

		22462		22462		22462		22462		22462		22462

		22493		22493		22493		22493		22493		22493

		22524		22524		22524		22524		22524		22524

		22554		22554		22554		22554		22554		22554

		22585		22585		22585		22585		22585		22585

		22615		22615		22615		22615		22615		22615

		22646		22646		22646		22646		22646		22646

		22677		22677		22677		22677		22677		22677

		22705		22705		22705		22705		22705		22705

		22736		22736		22736		22736		22736		22736

		22766		22766		22766		22766		22766		22766

		22797		22797		22797		22797		22797		22797

		22827		22827		22827		22827		22827		22827

		22858		22858		22858		22858		22858		22858

		22889		22889		22889		22889		22889		22889

		22919		22919		22919		22919		22919		22919

		22950		22950		22950		22950		22950		22950

		22980		22980		22980		22980		22980		22980

		23011		23011		23011		23011		23011		23011

		23042		23042		23042		23042		23042		23042

		23070		23070		23070		23070		23070		23070

		23101		23101		23101		23101		23101		23101

		23131		23131		23131		23131		23131		23131

		23162		23162		23162		23162		23162		23162

		23192		23192		23192		23192		23192		23192

		23223		23223		23223		23223		23223		23223

		23254		23254		23254		23254		23254		23254

		23284		23284		23284		23284		23284		23284

		23315		23315		23315		23315		23315		23315

		23345		23345		23345		23345		23345		23345

		23376		23376		23376		23376		23376		23376

		23407		23407		23407		23407		23407		23407

		23436		23436		23436		23436		23436		23436

		23467		23467		23467		23467		23467		23467

		23497		23497		23497		23497		23497		23497

		23528		23528		23528		23528		23528		23528

		23558		23558		23558		23558		23558		23558

		23589		23589		23589		23589		23589		23589

		23620		23620		23620		23620		23620		23620

		23650		23650		23650		23650		23650		23650

		23681		23681		23681		23681		23681		23681

		23711		23711		23711		23711		23711		23711

		23742		23742		23742		23742		23742		23742

		23773		23773		23773		23773		23773		23773

		23801		23801		23801		23801		23801		23801

		23832		23832		23832		23832		23832		23832

		23862		23862		23862		23862		23862		23862

		23893		23893		23893		23893		23893		23893

		23923		23923		23923		23923		23923		23923

		23954		23954		23954		23954		23954		23954

		23985		23985		23985		23985		23985		23985

		24015		24015		24015		24015		24015		24015

		24046		24046		24046		24046		24046		24046

		24076		24076		24076		24076		24076		24076

		24107		24107		24107		24107		24107		24107

		24138		24138		24138		24138		24138		24138

		24166		24166		24166		24166		24166		24166

		24197		24197		24197		24197		24197		24197

		24227		24227		24227		24227		24227		24227

		24258		24258		24258		24258		24258		24258

		24288		24288		24288		24288		24288		24288

		24319		24319		24319		24319		24319		24319

		24350		24350		24350		24350		24350		24350

		24380		24380		24380		24380		24380		24380

		24411		24411		24411		24411		24411		24411

		24441		24441		24441		24441		24441		24441

		24472		24472		24472		24472		24472		24472

		24503		24503		24503		24503		24503		24503

		24531		24531		24531		24531		24531		24531

		24562		24562		24562		24562		24562		24562

		24592		24592		24592		24592		24592		24592

		24623		24623		24623		24623		24623		24623

		24653		24653		24653		24653		24653		24653

		24684		24684		24684		24684		24684		24684

		24715		24715		24715		24715		24715		24715

		24745		24745		24745		24745		24745		24745

		24776		24776		24776		24776		24776		24776

		24806		24806		24806		24806		24806		24806

		24837		24837		24837		24837		24837		24837

		24868		24868		24868		24868		24868		24868

		24897		24897		24897		24897		24897		24897

		24928		24928		24928		24928		24928		24928

		24958		24958		24958		24958		24958		24958

		24989		24989		24989		24989		24989		24989

		25019		25019		25019		25019		25019		25019

		25050		25050		25050		25050		25050		25050

		25081		25081		25081		25081		25081		25081

		25111		25111		25111		25111		25111		25111

		25142		25142		25142		25142		25142		25142

		25172		25172		25172		25172		25172		25172

		25203		25203		25203		25203		25203		25203

		25234		25234		25234		25234		25234		25234

		25262		25262		25262		25262		25262		25262

		25293		25293		25293		25293		25293		25293

		25323		25323		25323		25323		25323		25323

		25354		25354		25354		25354		25354		25354

		25384		25384		25384		25384		25384		25384

		25415		25415		25415		25415		25415		25415

		25446		25446		25446		25446		25446		25446

		25476		25476		25476		25476		25476		25476

		25507		25507		25507		25507		25507		25507

		25537		25537		25537		25537		25537		25537

		25568		25568		25568		25568		25568		25568

		25599		25599		25599		25599		25599		25599

		25627		25627		25627		25627		25627		25627

		25658		25658		25658		25658		25658		25658

		25688		25688		25688		25688		25688		25688

		25719		25719		25719		25719		25719		25719

		25749		25749		25749		25749		25749		25749

		25780		25780		25780		25780		25780		25780

		25811		25811		25811		25811		25811		25811

		25841		25841		25841		25841		25841		25841

		25872		25872		25872		25872		25872		25872

		25902		25902		25902		25902		25902		25902

		25933		25933		25933		25933		25933		25933

		25964		25964		25964		25964		25964		25964

		25992		25992		25992		25992		25992		25992

		26023		26023		26023		26023		26023		26023

		26053		26053		26053		26053		26053		26053

		26084		26084		26084		26084		26084		26084

		26114		26114		26114		26114		26114		26114

		26145		26145		26145		26145		26145		26145

		26176		26176		26176		26176		26176		26176

		26206		26206		26206		26206		26206		26206

		26237		26237		26237		26237		26237		26237

		26267		26267		26267		26267		26267		26267

		26298		26298		26298		26298		26298		26298

		26329		26329		26329		26329		26329		26329

		26358		26358		26358		26358		26358		26358

		26389		26389		26389		26389		26389		26389

		26419		26419		26419		26419		26419		26419

		26450		26450		26450		26450		26450		26450

		26480		26480		26480		26480		26480		26480

		26511		26511		26511		26511		26511		26511

		26542		26542		26542		26542		26542		26542

		26572		26572		26572		26572		26572		26572

		26603		26603		26603		26603		26603		26603

		26633		26633		26633		26633		26633		26633

		26664		26664		26664		26664		26664		26664

		26695		26695		26695		26695		26695		26695

		26723		26723		26723		26723		26723		26723

		26754		26754		26754		26754		26754		26754

		26784		26784		26784		26784		26784		26784

		26815		26815		26815		26815		26815		26815

		26845		26845		26845		26845		26845		26845

		26876		26876		26876		26876		26876		26876

		26907		26907		26907		26907		26907		26907

		26937		26937		26937		26937		26937		26937

		26968		26968		26968		26968		26968		26968

		26998		26998		26998		26998		26998		26998

		27029		27029		27029		27029		27029		27029

		27060		27060		27060		27060		27060		27060

		27088		27088		27088		27088		27088		27088

		27119		27119		27119		27119		27119		27119

		27149		27149		27149		27149		27149		27149

		27180		27180		27180		27180		27180		27180

		27210		27210		27210		27210		27210		27210

		27241		27241		27241		27241		27241		27241

		27272		27272		27272		27272		27272		27272

		27302		27302		27302		27302		27302		27302

		27333		27333		27333		27333		27333		27333

		27363		27363		27363		27363		27363		27363

		27394		27394		27394		27394		27394		27394

		27425		27425		27425		27425		27425		27425

		27453		27453		27453		27453		27453		27453

		27484		27484		27484		27484		27484		27484

		27514		27514		27514		27514		27514		27514

		27545		27545		27545		27545		27545		27545

		27575		27575		27575		27575		27575		27575

		27606		27606		27606		27606		27606		27606

		27637		27637		27637		27637		27637		27637

		27667		27667		27667		27667		27667		27667

		27698		27698		27698		27698		27698		27698

		27728		27728		27728		27728		27728		27728

		27759		27759		27759		27759		27759		27759

		27790		27790		27790		27790		27790		27790

		27819		27819		27819		27819		27819		27819

		27850		27850		27850		27850		27850		27850

		27880		27880		27880		27880		27880		27880

		27911		27911		27911		27911		27911		27911

		27941		27941		27941		27941		27941		27941

		27972		27972		27972		27972		27972		27972

		28003		28003		28003		28003		28003		28003

		28033		28033		28033		28033		28033		28033

		28064		28064		28064		28064		28064		28064

		28094		28094		28094		28094		28094		28094

		28125		28125		28125		28125		28125		28125

		28156		28156		28156		28156		28156		28156

		28184		28184		28184		28184		28184		28184

		28215		28215		28215		28215		28215		28215

		28245		28245		28245		28245		28245		28245

		28276		28276		28276		28276		28276		28276

		28306		28306		28306		28306		28306		28306

		28337		28337		28337		28337		28337		28337

		28368		28368		28368		28368		28368		28368

		28398		28398		28398		28398		28398		28398

		28429		28429		28429		28429		28429		28429

		28459		28459		28459		28459		28459		28459

		28490		28490		28490		28490		28490		28490

		28521		28521		28521		28521		28521		28521

		28549		28549		28549		28549		28549		28549

		28580		28580		28580		28580		28580		28580

		28610		28610		28610		28610		28610		28610

		28641		28641		28641		28641		28641		28641

		28671		28671		28671		28671		28671		28671

		28702		28702		28702		28702		28702		28702

		28733		28733		28733		28733		28733		28733

		28763		28763		28763		28763		28763		28763

		28794		28794		28794		28794		28794		28794

		28824		28824		28824		28824		28824		28824

		28855		28855		28855		28855		28855		28855

		28886		28886		28886		28886		28886		28886

		28914		28914		28914		28914		28914		28914

		28945		28945		28945		28945		28945		28945

		28975		28975		28975		28975		28975		28975

		29006		29006		29006		29006		29006		29006

		29036		29036		29036		29036		29036		29036

		29067		29067		29067		29067		29067		29067

		29098		29098		29098		29098		29098		29098

		29128		29128		29128		29128		29128		29128

		29159		29159		29159		29159		29159		29159

		29189		29189		29189		29189		29189		29189

		29220		29220		29220		29220		29220		29220

		29251		29251		29251		29251		29251		29251

		29280		29280		29280		29280		29280		29280

		29311		29311		29311		29311		29311		29311

		29341		29341		29341		29341		29341		29341

		29372		29372		29372		29372		29372		29372

		29402		29402		29402		29402		29402		29402

		29433		29433		29433		29433		29433		29433

		29464		29464		29464		29464		29464		29464

		29494		29494		29494		29494		29494		29494

		29525		29525		29525		29525		29525		29525

		29555		29555		29555		29555		29555		29555

		29586		29586		29586		29586		29586		29586

		29617		29617		29617		29617		29617		29617

		29645		29645		29645		29645		29645		29645

		29676		29676		29676		29676		29676		29676

		29706		29706		29706		29706		29706		29706

		29737		29737		29737		29737		29737		29737

		29767		29767		29767		29767		29767		29767

		29798		29798		29798		29798		29798		29798

		29829		29829		29829		29829		29829		29829

		29859		29859		29859		29859		29859		29859

		29890		29890		29890		29890		29890		29890

		29920		29920		29920		29920		29920		29920

		29951		29951		29951		29951		29951		29951

		29982		29982		29982		29982		29982		29982

		30010		30010		30010		30010		30010		30010

		30041		30041		30041		30041		30041		30041

		30071		30071		30071		30071		30071		30071

		30102		30102		30102		30102		30102		30102

		30132		30132		30132		30132		30132		30132

		30163		30163		30163		30163		30163		30163

		30194		30194		30194		30194		30194		30194

		30224		30224		30224		30224		30224		30224

		30255		30255		30255		30255		30255		30255

		30285		30285		30285		30285		30285		30285

		30316		30316		30316		30316		30316		30316

		30347		30347		30347		30347		30347		30347

		30375		30375		30375		30375		30375		30375

		30406		30406		30406		30406		30406		30406

		30436		30436		30436		30436		30436		30436

		30467		30467		30467		30467		30467		30467

		30497		30497		30497		30497		30497		30497

		30528		30528		30528		30528		30528		30528

		30559		30559		30559		30559		30559		30559

		30589		30589		30589		30589		30589		30589

		30620		30620		30620		30620		30620		30620

		30650		30650		30650		30650		30650		30650

		30681		30681		30681		30681		30681		30681

		30712		30712		30712		30712		30712		30712

		30741		30741		30741		30741		30741		30741

		30772		30772		30772		30772		30772		30772

		30802		30802		30802		30802		30802		30802

		30833		30833		30833		30833		30833		30833

		30863		30863		30863		30863		30863		30863

		30894		30894		30894		30894		30894		30894

		30925		30925		30925		30925		30925		30925

		30955		30955		30955		30955		30955		30955

		30986		30986		30986		30986		30986		30986

		31016		31016		31016		31016		31016		31016

		31047		31047		31047		31047		31047		31047

		31078		31078		31078		31078		31078		31078

		31106		31106		31106		31106		31106		31106

		31137		31137		31137		31137		31137		31137

		31167		31167		31167		31167		31167		31167

		31198		31198		31198		31198		31198		31198

		31228		31228		31228		31228		31228		31228

		31259		31259		31259		31259		31259		31259

		31290		31290		31290		31290		31290		31290

		31320		31320		31320		31320		31320		31320

		31351		31351		31351		31351		31351		31351

		31381		31381		31381		31381		31381		31381

		31412		31412		31412		31412		31412		31412

		31443		31443		31443		31443		31443		31443

		31471		31471		31471		31471		31471		31471

		31502		31502		31502		31502		31502		31502

		31532		31532		31532		31532		31532		31532

		31563		31563		31563		31563		31563		31563

		31593		31593		31593		31593		31593		31593

		31624		31624		31624		31624		31624		31624

		31655		31655		31655		31655		31655		31655

		31685		31685		31685		31685		31685		31685

		31716		31716		31716		31716		31716		31716

		31746		31746		31746		31746		31746		31746

		31777		31777		31777		31777		31777		31777

		31808		31808		31808		31808		31808		31808

		31836		31836		31836		31836		31836		31836

		31867		31867		31867		31867		31867		31867

		31897		31897		31897		31897		31897		31897

		31928		31928		31928		31928		31928		31928

		31958		31958		31958		31958		31958		31958

		31989		31989		31989		31989		31989		31989

		32020		32020		32020		32020		32020		32020

		32050		32050		32050		32050		32050		32050

		32081		32081		32081		32081		32081		32081

		32111		32111		32111		32111		32111		32111

		32142		32142		32142		32142		32142		32142

		32173		32173		32173		32173		32173		32173

		32202		32202		32202		32202		32202		32202

		32233		32233		32233		32233		32233		32233

		32263		32263		32263		32263		32263		32263

		32294		32294		32294		32294		32294		32294

		32324		32324		32324		32324		32324		32324

		32355		32355		32355		32355		32355		32355

		32386		32386		32386		32386		32386		32386

		32416		32416		32416		32416		32416		32416

		32447		32447		32447		32447		32447		32447

		32477		32477		32477		32477		32477		32477

		32508		32508		32508		32508		32508		32508

		32539		32539		32539		32539		32539		32539

		32567		32567		32567		32567		32567		32567

		32598		32598		32598		32598		32598		32598

		32628		32628		32628		32628		32628		32628

		32659		32659		32659		32659		32659		32659

		32689		32689		32689		32689		32689		32689

		32720		32720		32720		32720		32720		32720

		32751		32751		32751		32751		32751		32751

		32781		32781		32781		32781		32781		32781

		32812		32812		32812		32812		32812		32812

		32842		32842		32842		32842		32842		32842

		32873		32873		32873		32873		32873		32873

		32904		32904		32904		32904		32904		32904

		32932		32932		32932		32932		32932		32932

		32963		32963		32963		32963		32963		32963

		32993		32993		32993		32993		32993		32993

		33024		33024		33024		33024		33024		33024

		33054		33054		33054		33054		33054		33054

		33085		33085		33085		33085		33085		33085

		33116		33116		33116		33116		33116		33116

		33146		33146		33146		33146		33146		33146

		33177		33177		33177		33177		33177		33177

		33207		33207		33207		33207		33207		33207

		33238		33238		33238		33238		33238		33238

		33269		33269		33269		33269		33269		33269

		33297		33297		33297		33297		33297		33297

		33328		33328		33328		33328		33328		33328

		33358		33358		33358		33358		33358		33358

		33389		33389		33389		33389		33389		33389

		33419		33419		33419		33419		33419		33419

		33450		33450		33450		33450		33450		33450

		33481		33481		33481		33481		33481		33481

		33511		33511		33511		33511		33511		33511

		33542		33542		33542		33542		33542		33542

		33572		33572		33572		33572		33572		33572

		33603		33603		33603		33603		33603		33603

		33634		33634		33634		33634		33634		33634

		33663		33663		33663		33663		33663		33663

		33694		33694		33694		33694		33694		33694

		33724		33724		33724		33724		33724		33724

		33755		33755		33755		33755		33755		33755

		33785		33785		33785		33785		33785		33785

		33816		33816		33816		33816		33816		33816

		33847		33847		33847		33847		33847		33847

		33877		33877		33877		33877		33877		33877

		33908		33908		33908		33908		33908		33908

		33938		33938		33938		33938		33938		33938

		33969		33969		33969		33969		33969		33969

		34000		34000		34000		34000		34000		34000

		34028		34028		34028		34028		34028		34028

		34059		34059		34059		34059		34059		34059

		34089		34089		34089		34089		34089		34089

		34120		34120		34120		34120		34120		34120

		34150		34150		34150		34150		34150		34150

		34181		34181		34181		34181		34181		34181

		34212		34212		34212		34212		34212		34212

		34242		34242		34242		34242		34242		34242

		34273		34273		34273		34273		34273		34273

		34303		34303		34303		34303		34303		34303

		34334		34334		34334		34334		34334		34334

		34365		34365		34365		34365		34365		34365

		34393		34393		34393		34393		34393		34393

		34424		34424		34424		34424		34424		34424

		34454		34454		34454		34454		34454		34454

		34485		34485		34485		34485		34485		34485

		34515		34515		34515		34515		34515		34515

		34546		34546		34546		34546		34546		34546

		34577		34577		34577		34577		34577		34577

		34607		34607		34607		34607		34607		34607

		34638		34638		34638		34638		34638		34638

		34668		34668		34668		34668		34668		34668

		34699		34699		34699		34699		34699		34699

		34730		34730		34730		34730		34730		34730

		34758		34758		34758		34758		34758		34758

		34789		34789		34789		34789		34789		34789

		34819		34819		34819		34819		34819		34819

		34850		34850		34850		34850		34850		34850

		34880		34880		34880		34880		34880		34880

		34911		34911		34911		34911		34911		34911

		34942		34942		34942		34942		34942		34942

		34972		34972		34972		34972		34972		34972

		35003		35003		35003		35003		35003		35003

		35033		35033		35033		35033		35033		35033

		35064		35064		35064		35064		35064		35064

		35095		35095		35095		35095		35095		35095

		35124		35124		35124		35124		35124		35124

		35155		35155		35155		35155		35155		35155

		35185		35185		35185		35185		35185		35185

		35216		35216		35216		35216		35216		35216

		35246		35246		35246		35246		35246		35246

		35277		35277		35277		35277		35277		35277

		35308		35308		35308		35308		35308		35308

		35338		35338		35338		35338		35338		35338

		35369		35369		35369		35369		35369		35369

		35399		35399		35399		35399		35399		35399

		35430		35430		35430		35430		35430		35430

		35461		35461		35461		35461		35461		35461

		35489		35489		35489		35489		35489		35489

		35520		35520		35520		35520		35520		35520

		35550		35550		35550		35550		35550		35550

		35581		35581		35581		35581		35581		35581

		35611		35611		35611		35611		35611		35611

		35642		35642		35642		35642		35642		35642

		35673		35673		35673		35673		35673		35673

		35703		35703		35703		35703		35703		35703

		35734		35734		35734		35734		35734		35734

		35764		35764		35764		35764		35764		35764

		35795		35795		35795		35795		35795		35795

		35826		35826		35826		35826		35826		35826

		35854		35854		35854		35854		35854		35854

		35885		35885		35885		35885		35885		35885

		35915		35915		35915		35915		35915		35915

		35946		35946		35946		35946		35946		35946

		35976		35976		35976		35976		35976		35976

		36007		36007		36007		36007		36007		36007

		36038		36038		36038		36038		36038		36038

		36068		36068		36068		36068		36068		36068

		36099		36099		36099		36099		36099		36099

		36129		36129		36129		36129		36129		36129

		36160		36160		36160		36160		36160		36160

		36191		36191		36191		36191		36191		36191

		36219		36219		36219		36219		36219		36219

		36250		36250		36250		36250		36250		36250

		36280		36280		36280		36280		36280		36280

		36311		36311		36311		36311		36311		36311

		36341		36341		36341		36341		36341		36341

		36372		36372		36372		36372		36372		36372

		36403		36403		36403		36403		36403		36403

		36433		36433		36433		36433		36433		36433

		36464		36464		36464		36464		36464		36464

		36494		36494		36494		36494		36494		36494

		36525		36525		36525		36525		36525		36525

		36556		36556		36556		36556		36556		36556

		36585		36585		36585		36585		36585		36585

		36616		36616		36616		36616		36616		36616

		36646		36646		36646		36646		36646		36646

		36677		36677		36677		36677		36677		36677

		36707		36707		36707		36707		36707		36707

		36738		36738		36738		36738		36738		36738

		36769		36769		36769		36769		36769		36769

		36799		36799		36799		36799		36799		36799

		36830		36830		36830		36830		36830		36830

		36860		36860		36860		36860		36860		36860

		36891		36891		36891		36891		36891		36891

		36922		36922		36922		36922		36922		36922

		36950		36950		36950		36950		36950		36950

		36981		36981		36981		36981		36981		36981

		37011		37011		37011		37011		37011		37011

		37029		37029		37029		37029		37029		37029

		37050		37050		37050		37050		37050		37050

		37078		37078		37078		37078		37078		37078

		37092		37092		37092		37092		37092		37092

		37099		37099		37099		37099		37099		37099

		37106		37106		37106		37106		37106		37106

		37113		37113		37113		37113		37113		37113

		37120		37120		37120		37120		37120		37120

		37127		37127		37127		37127		37127		37127

		37134		37134		37134		37134		37134		37134

		37141		37141		37141		37141		37141		37141

		37148		37148		37148		37148		37148		37148

		37165		37165		37165		37165		37165		37165

		37196		37196		37196		37196		37196		37196

		37226		37226		37226		37226		37226		37226

		37257		37257		37257		37257		37257		37257

		37288		37288		37288		37288		37288		37288

		37346		37346		37346		37346		37346		37346
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Quabbin Levels

		Month		Percent_Full		Below_Normal		Drought Warning		Drought Emergency Stage 1		Drought Emergency Stage 2		Drought Emergency Stage 3

		31-Jan-48		95.6		85		70		55		38		25

		29-Feb-48		96.2		85		70		55		38		25

		31-Mar-48		100.3		85		70		55		38		25

		30-Apr-48		100.6		90		75		60		38		25

		31-May-48		101.2		90		75		60		38		25

		30-Jun-48		101.1		90		75		60		38		25

		31-Jul-48		100.4		87.5		72.5		57.5		38		25

		31-Aug-48		98.0		85		70		55		38		25

		30-Sep-48		97.4		82.5		67.5		52.5		38		25

		31-Oct-48		94.6		80		65		50		38		25

		30-Nov-48		95.7		80		65		50		38		25

		31-Dec-48		96.0		80		65		50		38		25

		31-Jan-49		97.9		85		70		55		38		25

		28-Feb-49		99.6		85		70		55		38		25

		31-Mar-49		100.5		85		70		55		38		25

		30-Apr-49		100.0		90		75		60		38		25

		31-May-49		100.8		90		75		60		38		25

		30-Jun-49		99.9		90		75		60		38		25

		31-Jul-49		97.3		87.5		72.5		57.5		38		25

		31-Aug-49		96.5		85		70		55		38		25

		30-Sep-49		95.1		82.5		67.5		52.5		38		25

		31-Oct-49		92.3		80		65		50		38		25

		30-Nov-49		90.4		80		65		50		38		25

		31-Dec-49		90.5		80		65		50		38		25

		31-Jan-50		91.1		85		70		55		38		25

		28-Feb-50		92.3		85		70		55		38		25

		31-Mar-50		95.1		85		70		55		38		25

		30-Apr-50		98.9		90		75		60		38		25

		31-May-50		96.5		90		75		60		38		25

		30-Jun-50		97.1		90		75		60		38		25

		31-Jul-50		95.7		87.5		72.5		57.5		38		25

		31-Aug-50		94.0		85		70		55		38		25

		30-Sep-50		93.3		82.5		67.5		52.5		38		25

		31-Oct-50		90.9		80		65		50		38		25

		30-Nov-50		91.0		80		65		50		38		25

		31-Dec-50		91.7		80		65		50		38		25

		31-Jan-51		92.7		85		70		55		38		25

		28-Feb-51		96.0		85		70		55		38		25

		31-Mar-51		99.3		85		70		55		38		25

		30-Apr-51		100.8		90		75		60		38		25

		31-May-51		100.3		90		75		60		38		25

		30-Jun-51		99.4		90		75		60		38		25

		31-Jul-51		99.0		87.5		72.5		57.5		38		25

		31-Aug-51		97.3		85		70		55		38		25

		30-Sep-51		95.8		82.5		67.5		52.5		38		25

		31-Oct-51		95.0		80		65		50		38		25

		30-Nov-51		96.3		80		65		50		38		25

		31-Dec-51		98.0		80		65		50		38		25

		31-Jan-52		100.1		85		70		55		38		25

		29-Feb-52		99.9		85		70		55		38		25

		31-Mar-52		100.3		85		70		55		38		25

		30-Apr-52		101.1		90		75		60		38		25

		31-May-52		100.9		90		75		60		38		25

		30-Jun-52		100.3		90		75		60		38		25

		31-Jul-52		99.2		87.5		72.5		57.5		38		25

		31-Aug-52		97.9		85		70		55		38		25

		30-Sep-52		96.0		82.5		67.5		52.5		38		25

		31-Oct-52		93.1		80		65		50		38		25

		30-Nov-52		91.6		80		65		50		38		25

		31-Dec-52		91.1		80		65		50		38		25

		31-Jan-53		92.7		85		70		55		38		25

		28-Feb-53		94.3		85		70		55		38		25

		31-Mar-53		100.8		85		70		55		38		25

		30-Apr-53		101.5		90		75		60		38		25

		31-May-53		100.9		90		75		60		38		25

		30-Jun-53		99.7		90		75		60		38		25

		31-Jul-53		97.0		87.5		72.5		57.5		38		25

		31-Aug-53		94.5		85		70		55		38		25

		30-Sep-53		91.6		82.5		67.5		52.5		38		25

		31-Oct-53		90.2		80		65		50		38		25

		30-Nov-53		89.0		80		65		50		38		25

		31-Dec-53		90.0		80		65		50		38		25

		31-Jan-54		90.5		85		70		55		38		25

		28-Feb-54		90.9		85		70		55		38		25

		31-Mar-54		92.7		85		70		55		38		25

		30-Apr-54		96.2		90		75		60		38		25

		31-May-54		99.4		90		75		60		38		25

		30-Jun-54		97.9		90		75		60		38		25

		31-Jul-54		95.4		87.5		72.5		57.5		38		25

		31-Aug-54		93.8		85		70		55		38		25

		30-Sep-54		94.8		82.5		67.5		52.5		38		25

		31-Oct-54		94.3		80		65		50		38		25

		30-Nov-54		95.2		80		65		50		38		25

		31-Dec-54		96.2		80		65		50		38		25

		31-Jan-55		96.1		85		70		55		38		25

		28-Feb-55		96.5		85		70		55		38		25

		31-Mar-55		97.8		85		70		55		38		25

		30-Apr-55		99.5		90		75		60		38		25

		31-May-55		99.3		90		75		60		38		25

		30-Jun-55		98.6		90		75		60		38		25

		31-Jul-55		95.7		87.5		72.5		57.5		38		25

		31-Aug-55		99.4		85		70		55		38		25

		30-Sep-55		99.3		82.5		67.5		52.5		38		25

		31-Oct-55		101.0		80		65		50		38		25

		30-Nov-55		100.3		80		65		50		38		25

		31-Dec-55		98.7		80		65		50		38		25

		31-Jan-56		98.5		85		70		55		38		25

		29-Feb-56		98.4		85		70		55		38		25

		31-Mar-56		99.3		85		70		55		38		25

		30-Apr-56		102.3		90		75		60		38		25

		31-May-56		100.6		90		75		60		38		25

		30-Jun-56		99.3		90		75		60		38		25

		31-Jul-56		97.1		87.5		72.5		57.5		38		25

		31-Aug-56		93.9		85		70		55		38		25

		30-Sep-56		91.9		82.5		67.5		52.5		38		25

		31-Oct-56		89.9		80		65		50		38		25

		30-Nov-56		88.6		80		65		50		38		25

		31-Dec-56		88.7		80		65		50		38		25

		31-Jan-57		89.1		85		70		55		38		25

		28-Feb-57		89.4		85		70		55		38		25

		31-Mar-57		90.4		85		70		55		38		25

		30-Apr-57		92.7		90		75		60		38		25

		31-May-57		91.2		90		75		60		38		25

		30-Jun-57		89.2		90		75		60		38		25

		31-Jul-57		85.8		87.5		72.5		57.5		38		25

		31-Aug-57		83.1		85		70		55		38		25

		30-Sep-57		80.7		82.5		67.5		52.5		38		25

		31-Oct-57		78.1		80		65		50		38		25

		30-Nov-57		76.7		80		65		50		38		25

		31-Dec-57		78.7		80		65		50		38		25

		31-Jan-58		80.9		85		70		55		38		25

		28-Feb-58		82.0		85		70		55		38		25

		31-Mar-58		84.9		85		70		55		38		25

		30-Apr-58		91.2		90		75		60		38		25

		31-May-58		94.0		90		75		60		38		25

		30-Jun-58		93.9		90		75		60		38		25

		31-Jul-58		92.6		87.5		72.5		57.5		38		25

		31-Aug-58		90.7		85		70		55		38		25

		30-Sep-58		89.5		82.5		67.5		52.5		38		25

		31-Oct-58		87.8		80		65		50		38		25

		30-Nov-58		86.4		80		65		50		38		25

		31-Dec-58		86.7		80		65		50		38		25

		31-Jan-59		87.8		85		70		55		38		25

		28-Feb-59		88.1		85		70		55		38		25

		31-Mar-59		91.3		85		70		55		38		25

		30-Apr-59		95.8		90		75		60		38		25

		31-May-59		94.7		90		75		60		38		25

		30-Jun-59		92.4		90		75		60		38		25

		31-Jul-59		92.2		87.5		72.5		57.5		38		25

		31-Aug-59		91.8		85		70		55		38		25

		30-Sep-59		89.4		82.5		67.5		52.5		38		25

		31-Oct-59		89.3		80		65		50		38		25

		30-Nov-59		91.5		80		65		50		38		25

		31-Dec-59		94.4		80		65		50		38		25

		31-Jan-60		95.8		85		70		55		38		25

		29-Feb-60		96.9		85		70		55		38		25

		31-Mar-60		97.5		85		70		55		38		25

		30-Apr-60		98.6		90		75		60		38		25

		31-May-60		100.6		90		75		60		38		25

		30-Jun-60		100.0		90		75		60		38		25

		31-Jul-60		99.2		87.5		72.5		57.5		38		25

		31-Aug-60		97.2		85		70		55		38		25

		30-Sep-60		97.0		82.5		67.5		52.5		38		25

		31-Oct-60		96.3		80		65		50		38		25

		30-Nov-60		95.8		80		65		50		38		25

		31-Dec-60		95.1		80		65		50		38		25

		31-Jan-61		94.0		85		70		55		38		25

		28-Feb-61		94.6		85		70		55		38		25

		31-Mar-61		98.6		85		70		55		38		25

		30-Apr-61		100.9		90		75		60		38		25

		31-May-61		100.3		90		75		60		38		25

		30-Jun-61		100.3		90		75		60		38		25

		31-Jul-61		98.5		87.5		72.5		57.5		38		25

		31-Aug-61		94.6		85		70		55		38		25

		30-Sep-61		93.6		82.5		67.5		52.5		38		25

		31-Oct-61		91.5		80		65		50		38		25

		30-Nov-61		89.6		80		65		50		38		25

		31-Dec-61		88.3		80		65		50		38		25

		31-Jan-62		89.2		85		70		55		38		25

		28-Feb-62		89.9		85		70		55		38		25

		31-Mar-62		92.0		85		70		55		38		25

		30-Apr-62		96.3		90		75		60		38		25

		31-May-62		97.3		90		75		60		38		25

		30-Jun-62		95.3		90		75		60		38		25

		31-Jul-62		92.3		87.5		72.5		57.5		38		25

		31-Aug-62		91.0		85		70		55		38		25

		30-Sep-62		89.9		82.5		67.5		52.5		38		25

		31-Oct-62		89.8		80		65		50		38		25

		30-Nov-62		89.4		80		65		50		38		25

		31-Dec-62		89.6		80		65		50		38		25

		31-Jan-63		89.5		85		70		55		38		25

		28-Feb-63		89.5		85		70		55		38		25

		31-Mar-63		91.5		85		70		55		38		25

		30-Apr-63		95.4		90		75		60		38		25

		31-May-63		96.0		90		75		60		38		25

		30-Jun-63		94.5		90		75		60		38		25

		31-Jul-63		91.4		87.5		72.5		57.5		38		25

		31-Aug-63		88.4		85		70		55		38		25

		30-Sep-63		85.9		82.5		67.5		52.5		38		25

		31-Oct-63		83.4		80		65		50		38		25

		30-Nov-63		82.7		80		65		50		38		25

		31-Dec-63		82.2		80		65		50		38		25

		31-Jan-64		83.5		85		70		55		38		25

		29-Feb-64		84.2		85		70		55		38		25

		31-Mar-64		87.8		85		70		55		38		25

		30-Apr-64		90.9		90		75		60		38		25

		31-May-64		90.5		90		75		60		38		25

		30-Jun-64		87.8		90		75		60		38		25

		31-Jul-64		84.6		87.5		72.5		57.5		38		25

		31-Aug-64		81.8		85		70		55		38		25

		30-Sep-64		78.8		82.5		67.5		52.5		38		25

		31-Oct-64		76.0		80		65		50		38		25

		30-Nov-64		73.7		80		65		50		38		25

		31-Dec-64		72.6		80		65		50		38		25

		31-Jan-65		71.1		85		70		55		38		25

		28-Feb-65		70.5		85		70		55		38		25

		31-Mar-65		71.1		85		70		55		38		25

		30-Apr-65		72.4		90		75		60		38		25

		31-May-65		70.7		90		75		60		38		25

		30-Jun-65		68.6		90		75		60		38		25

		31-Jul-65		66.0		87.5		72.5		57.5		38		25

		31-Aug-65		63.3		85		70		55		38		25

		30-Sep-65		60.9		82.5		67.5		52.5		38		25

		31-Oct-65		58.7		80		65		50		38		25

		30-Nov-65		57.3		80		65		50		38		25

		31-Dec-65		55.8		80		65		50		38		25

		31-Jan-66		54.9		85		70		55		38		25

		28-Feb-66		55.3		85		70		55		38		25

		31-Mar-66		57.4		85		70		55		38		25

		30-Apr-66		58.2		90		75		60		38		25

		31-May-66		58.1		90		75		60		38		25

		30-Jun-66		56.3		90		75		60		38		25

		31-Jul-66		53.4		87.5		72.5		57.5		38		25

		31-Aug-66		50.7		85		70		55		38		25

		30-Sep-66		48.8		82.5		67.5		52.5		38		25

		31-Oct-66		47.3		80		65		50		38		25

		30-Nov-66		46.8		80		65		50		38		25

		31-Dec-66		45.8		80		65		50		38		25

		31-Jan-67		45.2		85		70		55		38		25

		28-Feb-67		45.1		85		70		55		38		25

		31-Mar-67		46.0		85		70		55		38		25

		30-Apr-67		51.8		90		75		60		38		25

		31-May-67		55.9		90		75		60		38		25

		30-Jun-67		57.3		90		75		60		38		25

		31-Jul-67		56.1		87.5		72.5		57.5		38		25

		31-Aug-67		54.1		85		70		55		38		25

		30-Sep-67		52.8		82.5		67.5		52.5		38		25

		31-Oct-67		51.6		80		65		50		38		25

		30-Nov-67		50.1		80		65		50		38		25

		31-Dec-67		51.4		80		65		50		38		25

		31-Jan-68		50.8		85		70		55		38		25

		29-Feb-68		51.5		85		70		55		38		25

		31-Mar-68		56.8		85		70		55		38		25

		30-Apr-68		58.4		90		75		60		38		25

		31-May-68		59.1		90		75		60		38		25

		30-Jun-68		61.0		90		75		60		38		25

		31-Jul-68		59.6		87.5		72.5		57.5		38		25

		31-Aug-68		56.8		85		70		55		38		25

		30-Sep-68		54.2		82.5		67.5		52.5		38		25

		31-Oct-68		52.0		80		65		50		38		25

		30-Nov-68		51.1		80		65		50		38		25

		31-Dec-68		52.0		80		65		50		38		25

		31-Jan-69		50.8		85		70		55		38		25

		28-Feb-69		50.3		85		70		55		38		25

		31-Mar-69		52.6		85		70		55		38		25

		30-Apr-69		58.4		90		75		60		38		25

		31-May-69		59.6		90		75		60		38		25

		30-Jun-69		58.6		90		75		60		38		25

		31-Jul-69		56.7		87.5		72.5		57.5		38		25

		31-Aug-69		55.7		85		70		55		38		25

		30-Sep-69		53.8		82.5		67.5		52.5		38		25

		31-Oct-69		51.6		80		65		50		38		25

		30-Nov-69		52.4		80		65		50		38		25

		31-Dec-69		54.2		80		65		50		38		25

		31-Jan-70		53.6		85		70		55		38		25

		28-Feb-70		57.5		85		70		55		38		25

		31-Mar-70		60.2		85		70		55		38		25

		30-Apr-70		65.2		90		75		60		38		25

		31-May-70		67.4		90		75		60		38		25

		30-Jun-70		67.2		90		75		60		38		25

		31-Jul-70		64.9		87.5		72.5		57.5		38		25

		31-Aug-70		62.5		85		70		55		38		25

		30-Sep-70		60.3		82.5		67.5		52.5		38		25

		31-Oct-70		58.1		80		65		50		38		25

		30-Nov-70		56.6		80		65		50		38		25

		31-Dec-70		55.1		80		65		50		38		25

		31-Jan-71		54.0		85		70		55		38		25

		28-Feb-71		53.4		85		70		55		38		25

		31-Mar-71		55.4		85		70		55		38		25

		30-Apr-71		59.6		90		75		60		38		25

		31-May-71		61.7		90		75		60		38		25

		30-Jun-71		61.1		90		75		60		38		25

		31-Jul-71		59.1		87.5		72.5		57.5		38		25

		31-Aug-71		57.1		85		70		55		38		25

		30-Sep-71		55.2		82.5		67.5		52.5		38		25

		31-Oct-71		53.4		80		65		50		38		25

		30-Nov-71		51.9		80		65		50		38		25

		31-Dec-71		51.1		80		65		50		38		25

		31-Jan-72		52.7		85		70		55		38		25

		29-Feb-72		52.9		85		70		55		38		25

		31-Mar-72		58.1		85		70		55		38		25

		30-Apr-72		63.4		90		75		60		38		25

		31-May-72		68.0		90		75		60		38		25

		30-Jun-72		70.8		90		75		60		38		25

		31-Jul-72		70.3		87.5		72.5		57.5		38		25

		31-Aug-72		67.8		85		70		55		38		25

		30-Sep-72		65.2		82.5		67.5		52.5		38		25

		31-Oct-72		62.9		80		65		50		38		25

		30-Nov-72		64.5		80		65		50		38		25

		31-Dec-72		68.2		80		65		50		38		25

		31-Jan-73		71.8		85		70		55		38		25

		28-Feb-73		74.7		85		70		55		38		25

		31-Mar-73		79.7		85		70		55		38		25

		30-Apr-73		84.7		90		75		60		38		25

		31-May-73		88.3		90		75		60		38		25

		30-Jun-73		89.3		90		75		60		38		25

		31-Jul-73		88.0		87.5		72.5		57.5		38		25

		31-Aug-73		85.9		85		70		55		38		25

		30-Sep-73		83.0		82.5		67.5		52.5		38		25

		31-Oct-73		80.6		80		65		50		38		25

		30-Nov-73		78.7		80		65		50		38		25

		31-Dec-73		82.5		80		65		50		38		25

		31-Jan-74		85.0		85		70		55		38		25

		28-Feb-74		87.1		85		70		55		38		25

		31-Mar-74		90.0		85		70		55		38		25

		30-Apr-74		92.4		90		75		60		38		25

		31-May-74		93.3		90		75		60		38		25

		30-Jun-74		91.8		90		75		60		38		25

		31-Jul-74		89.9		87.5		72.5		57.5		38		25

		31-Aug-74		87.5		85		70		55		38		25

		30-Sep-74		86.3		82.5		67.5		52.5		38		25

		31-Oct-74		85.7		80		65		50		38		25

		30-Nov-74		85.1		80		65		50		38		25

		31-Dec-74		86.1		80		65		50		38		25

		31-Jan-75		87.8		85		70		55		38		25

		28-Feb-75		88.4		85		70		55		38		25

		31-Mar-75		91.9		85		70		55		38		25

		30-Apr-75		94.8		90		75		60		38		25

		31-May-75		94.8		90		75		60		38		25

		30-Jun-75		93.3		90		75		60		38		25

		31-Jul-75		92.7		87.5		72.5		57.5		38		25

		31-Aug-75		90.2		85		70		55		38		25

		30-Sep-75		90.5		82.5		67.5		52.5		38		25

		31-Oct-75		93.2		80		65		50		38		25

		30-Nov-75		96.8		80		65		50		38		25

		31-Dec-75		96.3		80		65		50		38		25

		31-Jan-76		98.2		85		70		55		38		25

		29-Feb-76		99.8		85		70		55		38		25

		31-Mar-76		99.4		85		70		55		38		25

		30-Apr-76		100.0		90		75		60		38		25

		31-May-76		99.7		90		75		60		38		25

		30-Jun-76		98.4		90		75		60		38		25

		31-Jul-76		95.7		87.5		72.5		57.5		38		25

		31-Aug-76		94.8		85		70		55		38		25

		30-Sep-76		92.8		82.5		67.5		52.5		38		25

		31-Oct-76		90.7		80		65		50		38		25

		30-Nov-76		88.1		80		65		50		38		25

		31-Dec-76		86.4		80		65		50		38		25

		31-Jan-77		85.1		85		70		55		38		25

		28-Feb-77		83.9		85		70		55		38		25

		31-Mar-77		90.2		85		70		55		38		25

		30-Apr-77		94.0		90		75		60		38		25

		31-May-77		95.6		90		75		60		38		25

		30-Jun-77		93.9		90		75		60		38		25

		31-Jul-77		91.8		87.5		72.5		57.5		38		25

		31-Aug-77		90.5		85		70		55		38		25

		30-Sep-77		89.0		82.5		67.5		52.5		38		25

		31-Oct-77		91.0		80		65		50		38		25

		30-Nov-77		93.1		80		65		50		38		25

		31-Dec-77		95.8		80		65		50		38		25

		31-Jan-78		98.5		85		70		55		38		25

		28-Feb-78		96.8		85		70		55		38		25

		31-Mar-78		97.7		85		70		55		38		25

		30-Apr-78		100.6		90		75		60		38		25

		31-May-78		100.2		90		75		60		38		25

		30-Jun-78		99.5		90		75		60		38		25

		31-Jul-78		97.1		87.5		72.5		57.5		38		25

		31-Aug-78		95.1		85		70		55		38		25

		30-Sep-78		92.0		82.5		67.5		52.5		38		25

		31-Oct-78		89.5		80		65		50		38		25

		30-Nov-78		88.2		80		65		50		38		25

		31-Dec-78		87.5		80		65		50		38		25

		31-Jan-79		93.6		85		70		55		38		25

		28-Feb-79		94.8		85		70		55		38		25

		31-Mar-79		100.8		85		70		55		38		25

		30-Apr-79		101.7		90		75		60		38		25

		31-May-79		101.0		90		75		60		38		25

		30-Jun-79		99.2		90		75		60		38		25

		31-Jul-79		96.9		87.5		72.5		57.5		38		25

		31-Aug-79		95.3		85		70		55		38		25

		30-Sep-79		94.8		82.5		67.5		52.5		38		25

		31-Oct-79		96.1		80		65		50		38		25

		30-Nov-79		97.2		80		65		50		38		25

		31-Dec-79		96.5		80		65		50		38		25

		31-Jan-80		94.3		85		70		55		38		25

		29-Feb-80		92.5		85		70		55		38		25

		31-Mar-80		97.2		85		70		55		38		25

		30-Apr-80		99.6		90		75		60		38		25

		31-May-80		100.2		90		75		60		38		25

		30-Jun-80		99.4		90		75		60		38		25

		31-Jul-80		96.2		87.5		72.5		57.5		38		25

		31-Aug-80		93.9		85		70		55		38		25

		30-Sep-80		90.2		82.5		67.5		52.5		38		25

		31-Oct-80		87.3		80		65		50		38		25

		30-Nov-80		85.5		80		65		50		38		25

		31-Dec-80		83.5		80		65		50		38		25

		31-Jan-81		81.1		85		70		55		38		25

		28-Feb-81		84.3		85		70		55		38		25

		31-Mar-81		85.8		85		70		55		38		25

		30-Apr-81		86.9		90		75		60		38		25

		31-May-81		86.5		90		75		60		38		25

		30-Jun-81		85.4		90		75		60		38		25

		31-Jul-81		83.6		87.5		72.5		57.5		38		25

		31-Aug-81		80.7		85		70		55		38		25

		30-Sep-81		78.5		82.5		67.5		52.5		38		25

		31-Oct-81		78.9		80		65		50		38		25

		30-Nov-81		79.2		80		65		50		38		25

		31-Dec-81		80.7		80		65		50		38		25

		31-Jan-82		82.5		85		70		55		38		25

		28-Feb-82		85.1		85		70		55		38		25

		31-Mar-82		88.6		85		70		55		38		25

		30-Apr-82		94.0		90		75		60		38		25

		31-May-82		94.1		90		75		60		38		25

		30-Jun-82		98.7		90		75		60		38		25

		31-Jul-82		98.4		87.5		72.5		57.5		38		25

		31-Aug-82		95.8		85		70		55		38		25

		30-Sep-82		94.3		82.5		67.5		52.5		38		25

		31-Oct-82		91.6		80		65		50		38		25

		30-Nov-82		90.3		80		65		50		38		25

		31-Dec-82		89.8		80		65		50		38		25

		31-Jan-83		91.3		85		70		55		38		25

		28-Feb-83		92.8		85		70		55		38		25

		31-Mar-83		98.9		85		70		55		38		25

		30-Apr-83		101.5		90		75		60		38		25

		31-May-83		101.6		90		75		60		38		25

		30-Jun-83		99.4		90		75		60		38		25

		31-Jul-83		97.0		87.5		72.5		57.5		38		25

		31-Aug-83		95.3		85		70		55		38		25

		30-Sep-83		92.2		82.5		67.5		52.5		38		25

		31-Oct-83		90.3		80		65		50		38		25

		30-Nov-83		91.3		80		65		50		38		25

		31-Dec-83		94.9		80		65		50		38		25

		31-Jan-84		95.6		85		70		55		38		25

		29-Feb-84		99.6		85		70		55		38		25

		31-Mar-84		101.1		85		70		55		38		25

		30-Apr-84		101.0		90		75		60		38		25

		31-May-84		103.9		90		75		60		38		25

		30-Jun-84		100.4		90		75		60		38		25

		31-Jul-84		98.9		87.5		72.5		57.5		38		25

		31-Aug-84		95.8		85		70		55		38		25

		30-Sep-84		93.0		82.5		67.5		52.5		38		25

		31-Oct-84		90.5		80		65		50		38		25

		30-Nov-84		88.7		80		65		50		38		25

		31-Dec-84		87.3		80		65		50		38		25

		1/31/85		86.0		85		70		55		38		25

		2/28/85		85.1		85		70		55		38		25

		3/31/85		85.6		85		70		55		38		25

		4/30/85		84.2		90		75		60		38		25

		5/31/85		83.8		90		75		60		38		25

		6/30/85		82.2		90		75		60		38		25

		7/31/85		80.2		87.5		72.5		57.5		38		25

		8/31/85		78.1		85		70		55		38		25

		9/30/85		76.2		82.5		67.5		52.5		38		25

		10/31/85		74.2		80		65		50		38		25

		11/30/85		75.9		80		65		50		38		25

		12/31/85		75.3		80		65		50		38		25

		1/31/86		77.1		85		70		55		38		25

		2/28/86		78.9		85		70		55		38		25

		3/31/86		83.3		85		70		55		38		25

		4/30/86		83.8		90		75		60		38		25

		5/31/86		82.4		90		75		60		38		25

		6/30/86		83.0		90		75		60		38		25

		7/31/86		81.3		87.5		72.5		57.5		38		25

		8/31/86		79.4		85		70		55		38		25

		9/30/86		76.2		82.5		67.5		52.5		38		25

		10/31/86		73.9		80		65		50		38		25

		11/30/86		73.7		80		65		50		38		25

		12/31/86		76.7		80		65		50		38		25

		1/31/87		78.0		85		70		55		38		25

		2/28/87		77.0		85		70		55		38		25

		3/31/87		79.8		85		70		55		38		25

		4/30/87		86.9		90		75		60		38		25

		5/31/87		88.0		90		75		60		38		25

		6/30/87		86.5		90		75		60		38		25

		7/31/87		83.9		87.5		72.5		57.5		38		25

		8/31/87		80.4		85		70		55		38		25

		9/30/87		79.4		82.5		67.5		52.5		38		25

		10/31/87		77.4		80		65		50		38		25

		11/30/87		76.8		80		65		50		38		25

		12/31/87		75.3		80		65		50		38		25

		1/31/88		75.9		85		70		55		38		25

		2/29/88		76.6		85		70		55		38		25

		3/31/88		77.9		85		70		55		38		25

		4/30/88		78.4		90		75		60		38		25

		5/31/88		79.5		90		75		60		38		25

		6/30/88		77.0		90		75		60		38		25

		7/31/88		75.8		87.5		72.5		57.5		38		25

		8/31/88		73.6		85		70		55		38		25

		9/30/88		71.5		82.5		67.5		52.5		38		25

		10/31/88		69.0		80		65		50		38		25

		11/30/88		70.1		80		65		50		38		25

		12/31/88		69.4		80		65		50		38		25

		1/31/89		68.7		85		70		55		38		25

		2/28/89		68.4		85		70		55		38		25

		3/31/89		68.4		85		70		55		38		25

		4/30/89		71.6		90		75		60		38		25

		5/31/89		77.5		90		75		60		38		25

		6/30/89		80.1		90		75		60		38		25

		7/31/89		78.8		87.5		72.5		57.5		38		25

		8/31/89		78.9		85		70		55		38		25

		9/30/89		78.2		82.5		67.5		52.5		38		25

		10/31/89		81.5		80		65		50		38		25

		11/30/89		83.7		80		65		50		38		25

		12/31/89		82.8		80		65		50		38		25

		1/31/90		84.0		85		70		55		38		25

		2/28/90		87.6		85		70		55		38		25

		3/31/90		91.0		85		70		55		38		25

		4/30/90		93.8		90		75		60		38		25

		5/31/90		98.0		90		75		60		38		25

		6/30/90		95.7		90		75		60		38		25

		7/31/90		94.0		87.5		72.5		57.5		38		25

		8/31/90		93.7		85		70		55		38		25

		9/30/90		91.2		82.5		67.5		52.5		38		25

		10/31/90		92.0		80		65		50		38		25

		11/30/90		91.8		80		65		50		38		25

		12/31/90		93.7		80		65		50		38		25

		1/31/91		94.7		85		70		55		38		25

		2/28/91		95.6		85		70		55		38		25

		3/31/91		98.3		85		70		55		38		25

		4/30/91		99.3		90		75		60		38		25

		5/31/91		100.3		90		75		60		38		25

		6/30/91		98.5		90		75		60		38		25

		7/31/91		96.1		87.5		72.5		57.5		38		25

		8/31/91		97.5		85		70		55		38		25

		9/30/91		96.5		82.5		67.5		52.5		38		25

		10/31/91		95.8		80		65		50		38		25

		11/30/91		97.4		80		65		50		38		25

		12/31/91		97.8		80		65		50		38		25

		1/31/92		97.8		85		70		55		38		25

		2/29/92		97.2		85		70		55		38		25

		3/31/92		98.2		85		70		55		38		25

		4/30/92		99.0		90		75		60		38		25

		5/31/92		98.5		90		75		60		38		25

		6/30/92		98.7		90		75		60		38		25

		7/31/92		97.4		87.5		72.5		57.5		38		25

		8/31/92		96.6		85		70		55		38		25

		9/30/92		94.3		82.5		67.5		52.5		38		25

		10/31/92		92.3		80		65		50		38		25

		11/30/92		92.7		80		65		50		38		25

		12/31/92		94.2		80		65		50		38		25

		1/31/93		95.8		85		70		55		38		25

		2/28/93		94.8		85		70		55		38		25

		3/31/93		96.8		85		70		55		38		25

		4/30/93		100.1		90		75		60		38		25

		5/31/93		99.5		90		75		60		38		25

		6/30/93		97.9		90		75		60		38		25

		7/31/93		94.8		87.5		72.5		57.5		38		25

		8/31/93		92.3		85		70		55		38		25

		9/30/93		90.5		82.5		67.5		52.5		38		25

		10/31/93		89.2		80		65		50		38		25

		11/30/93		88.6		80		65		50		38		25

		12/31/93		90.5		80		65		50		38		25

		1/31/94		91.1		85		70		55		38		25

		2/28/94		92.2		85		70		55		38		25

		3/31/94		96.2		85		70		55		38		25

		4/30/94		99.6		90		75		60		38		25

		5/31/94		100.0		90		75		60		38		25

		6/30/94		98.1		90		75		60		38		25

		7/31/94		96.6		87.5		72.5		57.5		38		25

		8/31/94		95.6		85		70		55		38		25

		9/30/94		93.1		82.5		67.5		52.5		38		25

		10/31/94		89.0		80		65		50		38		25

		11/30/94		87.3		80		65		50		38		25

		12/31/94		89.7		80		65		50		38		25

		1/31/95		92		85		70		55		38		25

		2/28/95		93.3		85		70		55		38		25

		3/31/95		95.1		85		70		55		38		25

		4/30/95		95.1		90		75		60		38		25

		5/31/95		93.8		90		75		60		38		25

		6/30/95		92.8		90		75		60		38		25

		7/31/95		90.4		87.5		72.5		57.5		38		25

		8/31/95		87.4		85		70		55		38		25

		9/30/95		84.6		82.5		67.5		52.5		38		25

		10/31/95		85.3		80		65		50		38		25

		11/30/95		87.4		80		65		50		38		25

		12/31/95		87.3		80		65		50		38		25

		1/31/96		90.4		85		70		55		38		25

		2/29/96		93		85		70		55		38		25

		3/31/96		95.2		85		70		55		38		25

		4/30/96		99.5		90		75		60		38		25

		5/31/96		100.3		90		75		60		38		25

		6/30/96		99.4		90		75		60		38		25

		7/31/96		99.7		87.5		72.5		57.5		38		25

		8/31/96		97.4		85		70		55		38		25

		9/30/96		96.5		82.5		67.5		52.5		38		25

		10/31/96		97		80		65		50		38		25

		11/30/96		98.5		80		65		50		38		25

		12/31/96		100.8		80		65		50		38		25

		1/31/97		100.2		85		70		55		38		25

		2/28/97		100.1		85		70		55		38		25

		3/31/97		100.8		85		70		55		38		25

		4/30/97		100.5		90		75		60		38		25

		5/31/97		99.9		90		75		60		38		25

		6/30/97		97.4		90		75		60		38		25

		7/31/97		95.2		87.5		72.5		57.5		38		25

		8/31/97		93.4		85		70		55		38		25

		9/30/97		90.4		82.5		67.5		52.5		38		25

		10/31/97		88.2		80		65		50		38		25

		11/30/97		88		80		65		50		38		25

		12/31/97		87.2		80		65		50		38		25

		1/31/98		89.5		85		70		55		38		25

		2/28/98		91.4		85		70		55		38		25

		3/31/98		95.6		85		70		55		38		25

		4/30/98		97.1		90		75		60		38		25

		5/31/98		98.4		90		75		60		38		25

		6/30/98		100.5		90		75		60		38		25

		7/31/98		99.2		87.5		72.5		57.5		38		25

		8/31/98		96.4		85		70		55		38		25

		9/30/98		93.7		82.5		67.5		52.5		38		25

		10/31/98		92.6		80		65		50		38		25

		11/30/98		90.7		80		65		50		38		25

		12/31/98		89.8		80		65		50		38		25

		1/31/99		91.1		85		70		55		38		25

		2/28/99		93.0		85		70		55		38		25

		3/31/99		96.0		85		70		55		38		25

		4/30/99		97.0		90		75		60		38		25

		5/31/99		96		90		75		60		38		25

		6/30/99		93.0		90		75		60		38		25

		7/31/99		90.0		87.5		72.5		57.5		38		25

		8/31/99		87.0		85		70		55		38		25

		9/30/99		88.0		82.5		67.5		52.5		38		25

		10/31/99		88.0		80		65		50		38		25

		11/30/99		88.0		80		65		50		38		25

		12/31/99		86.0		80		65		50		38		25

		1/31/00		86.0		85		70		55		38		25

		2/29/00		87.0		85		70		55		38		25

		3/31/00		90.0		85		70		55		38		25

		4/30/00		93.0		90		75		60		38		25

		5/31/00		95.0		90		75		60		38		25

		6/30/00		97.0		90		75		60		38		25

		7/31/00		96.0		87.5		72.5		57.5		38		25

		8/31/00		95.0		85		70		55		38		25

		9/30/00		94.0		82.5		67.5		52.5		38		25

		10/31/00		92.0		80		65		50		38		25

		11/30/00		91.0		80		65		50		38		25

		12/31/00		91.0		80		65		50		38		25

		1/31/01		91.0		85		70		55		38		25

		2/28/01		90.0		85		70		55		38		25

		3/31/01		93.0		85		70		55		38		25

		4/30/01		95.0		85		70		55		38		25

		5/18/01		98.0		90		75		60		38		25

		6/8/01		98.0		90		75		60		38		25

		7/6/01		97.0		87.5		72.5		57.5		38		25

		7/20/01		96.0		87.5		72.5		57.5		38		25

		7/27/01		96.0		87.5		72.5		57.5		38		25

		8/3/01		95.0		85		70		55		38		25

		8/10/01		95.0		85		70		55		38		25

		8/17/01		94.0		85		70		55		38		25

		8/24/01		94.0		85		70		55		38		25

		8/31/01		93.0		85		70		55		38		25

		9/7/01		93.0		82.5		67.5		52.5		38		25

		9/14/01		92.0		82.5		67.5		52.5		38		25

		10/1/01		91.0		82.5		67.5		52.5		38		25

		11/1/01		88.0		80		65		50		38		25

		12/1/01		86.0		80		65		50		38		25

		1/1/02		84.0		85		70		55		38		25

		2/1/02		83.0		85		70		55		38		25

		3/31/02		83.0		85		70		55		38		25

		4/30/02		83.7		90		75		60		38		25

		5/31/02		85.9		90		75		60		38		25

		6/30/02		86.3		90		75		60		38		25

		7/31/02		83.9		87.5		72.5		57.5		38		25

		8/31/02		80.9		85		70		55		38		25
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		31777		31777		31777		31777		31777		31777		31777

		31808		31808		31808		31808		31808		31808		31808

		31836		31836		31836		31836		31836		31836		31836

		31867		31867		31867		31867		31867		31867		31867

		31897		31897		31897		31897		31897		31897		31897

		31928		31928		31928		31928		31928		31928		31928

		31958		31958		31958		31958		31958		31958		31958

		31989		31989		31989		31989		31989		31989		31989

		32020		32020		32020		32020		32020		32020		32020

		32050		32050		32050		32050		32050		32050		32050

		32081		32081		32081		32081		32081		32081		32081

		32111		32111		32111		32111		32111		32111		32111

		32142		32142		32142		32142		32142		32142		32142

		32173		32173		32173		32173		32173		32173		32173

		32202		32202		32202		32202		32202		32202		32202

		32233		32233		32233		32233		32233		32233		32233

		32263		32263		32263		32263		32263		32263		32263

		32294		32294		32294		32294		32294		32294		32294

		32324		32324		32324		32324		32324		32324		32324

		32355		32355		32355		32355		32355		32355		32355

		32386		32386		32386		32386		32386		32386		32386

		32416		32416		32416		32416		32416		32416		32416

		32447		32447		32447		32447		32447		32447		32447

		32477		32477		32477		32477		32477		32477		32477

		32508		32508		32508		32508		32508		32508		32508

		32539		32539		32539		32539		32539		32539		32539

		32567		32567		32567		32567		32567		32567		32567

		32598		32598		32598		32598		32598		32598		32598

		32628		32628		32628		32628		32628		32628		32628

		32659		32659		32659		32659		32659		32659		32659

		32689		32689		32689		32689		32689		32689		32689

		32720		32720		32720		32720		32720		32720		32720

		32751		32751		32751		32751		32751		32751		32751

		32781		32781		32781		32781		32781		32781		32781

		32812		32812		32812		32812		32812		32812		32812

		32842		32842		32842		32842		32842		32842		32842

		32873		32873		32873		32873		32873		32873		32873

		32904		32904		32904		32904		32904		32904		32904

		32932		32932		32932		32932		32932		32932		32932

		32963		32963		32963		32963		32963		32963		32963

		32993		32993		32993		32993		32993		32993		32993

		33024		33024		33024		33024		33024		33024		33024

		33054		33054		33054		33054		33054		33054		33054

		33085		33085		33085		33085		33085		33085		33085

		33116		33116		33116		33116		33116		33116		33116

		33146		33146		33146		33146		33146		33146		33146

		33177		33177		33177		33177		33177		33177		33177

		33207		33207		33207		33207		33207		33207		33207

		33238		33238		33238		33238		33238		33238		33238

		33269		33269		33269		33269		33269		33269		33269

		33297		33297		33297		33297		33297		33297		33297

		33328		33328		33328		33328		33328		33328		33328

		33358		33358		33358		33358		33358		33358		33358

		33389		33389		33389		33389		33389		33389		33389

		33419		33419		33419		33419		33419		33419		33419

		33450		33450		33450		33450		33450		33450		33450

		33481		33481		33481		33481		33481		33481		33481

		33511		33511		33511		33511		33511		33511		33511

		33542		33542		33542		33542		33542		33542		33542

		33572		33572		33572		33572		33572		33572		33572

		33603		33603		33603		33603		33603		33603		33603

		33634		33634		33634		33634		33634		33634		33634

		33663		33663		33663		33663		33663		33663		33663

		33694		33694		33694		33694		33694		33694		33694

		33724		33724		33724		33724		33724		33724		33724

		33755		33755		33755		33755		33755		33755		33755

		33785		33785		33785		33785		33785		33785		33785

		33816		33816		33816		33816		33816		33816		33816

		33847		33847		33847		33847		33847		33847		33847

		33877		33877		33877		33877		33877		33877		33877

		33908		33908		33908		33908		33908		33908		33908

		33938		33938		33938		33938		33938		33938		33938

		33969		33969		33969		33969		33969		33969		33969

		34000		34000		34000		34000		34000		34000		34000

		34028		34028		34028		34028		34028		34028		34028

		34059		34059		34059		34059		34059		34059		34059

		34089		34089		34089		34089		34089		34089		34089

		34120		34120		34120		34120		34120		34120		34120

		34150		34150		34150		34150		34150		34150		34150

		34181		34181		34181		34181		34181		34181		34181

		34212		34212		34212		34212		34212		34212		34212

		34242		34242		34242		34242		34242		34242		34242

		34273		34273		34273		34273		34273		34273		34273

		34303		34303		34303		34303		34303		34303		34303

		34334		34334		34334		34334		34334		34334		34334

		34365		34365		34365		34365		34365		34365		34365

		34393		34393		34393		34393		34393		34393		34393

		34424		34424		34424		34424		34424		34424		34424

		34454		34454		34454		34454		34454		34454		34454

		34485		34485		34485		34485		34485		34485		34485

		34515		34515		34515		34515		34515		34515		34515

		34546		34546		34546		34546		34546		34546		34546

		34577		34577		34577		34577		34577		34577		34577

		34607		34607		34607		34607		34607		34607		34607

		34638		34638		34638		34638		34638		34638		34638

		34668		34668		34668		34668		34668		34668		34668

		34699		34699		34699		34699		34699		34699		34699

		34730		34730		34730		34730		34730		34730		34730

		34758		34758		34758		34758		34758		34758		34758

		34789		34789		34789		34789		34789		34789		34789

		34819		34819		34819		34819		34819		34819		34819

		34850		34850		34850		34850		34850		34850		34850

		34880		34880		34880		34880		34880		34880		34880

		34911		34911		34911		34911		34911		34911		34911

		34942		34942		34942		34942		34942		34942		34942

		34972		34972		34972		34972		34972		34972		34972

		35003		35003		35003		35003		35003		35003		35003

		35033		35033		35033		35033		35033		35033		35033

		35064		35064		35064		35064		35064		35064		35064

		35095		35095		35095		35095		35095		35095		35095

		35124		35124		35124		35124		35124		35124		35124

		35155		35155		35155		35155		35155		35155		35155

		35185		35185		35185		35185		35185		35185		35185

		35216		35216		35216		35216		35216		35216		35216

		35246		35246		35246		35246		35246		35246		35246

		35277		35277		35277		35277		35277		35277		35277

		35308		35308		35308		35308		35308		35308		35308

		35338		35338		35338		35338		35338		35338		35338

		35369		35369		35369		35369		35369		35369		35369

		35399		35399		35399		35399		35399		35399		35399

		35430		35430		35430		35430		35430		35430		35430

		35461		35461		35461		35461		35461		35461		35461

		35489		35489		35489		35489		35489		35489		35489

		35520		35520		35520		35520		35520		35520		35520

		35550		35550		35550		35550		35550		35550		35550

		35581		35581		35581		35581		35581		35581		35581

		35611		35611		35611		35611		35611		35611		35611

		35642		35642		35642		35642		35642		35642		35642

		35673		35673		35673		35673		35673		35673		35673

		35703		35703		35703		35703		35703		35703		35703

		35734		35734		35734		35734		35734		35734		35734

		35764		35764		35764		35764		35764		35764		35764

		35795		35795		35795		35795		35795		35795		35795

		35826		35826		35826		35826		35826		35826		35826

		35854		35854		35854		35854		35854		35854		35854

		35885		35885		35885		35885		35885		35885		35885

		35915		35915		35915		35915		35915		35915		35915

		35946		35946		35946		35946		35946		35946		35946

		35976		35976		35976		35976		35976		35976		35976

		36007		36007		36007		36007		36007		36007		36007

		36038		36038		36038		36038		36038		36038		36038

		36068		36068		36068		36068		36068		36068		36068

		36099		36099		36099		36099		36099		36099		36099

		36129		36129		36129		36129		36129		36129		36129

		36160		36160		36160		36160		36160		36160		36160

		36191		36191		36191		36191		36191		36191		36191

		36219		36219		36219		36219		36219		36219		36219
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		36341		36341		36341		36341		36341		36341		36341
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		36403		36403		36403		36403		36403		36403		36403

		36433		36433		36433		36433		36433		36433		36433

		36464		36464		36464		36464		36464		36464		36464
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		36585		36585		36585		36585		36585		36585		36585
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		36646		36646		36646		36646		36646		36646		36646

		36677		36677		36677		36677		36677		36677		36677
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		36738		36738		36738		36738		36738		36738		36738
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By the 1970’s Demand Had Exceeded Safe Yield

1987

• By the early 1970s, demand exceeded safe yield – and continued to 
do so for 20 years – growing faster than population

MWRA System Water Demand vs. Population
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MWRA Long Term Demand and Population 1840 to 1980
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Studies Were Underway for a New Source

• The Northfield Project was a proposal for skimming Connecticut River 
spring flood flows and diverting them into the Quabbin Reservoir, using a 
pumped-storage facility 

• The measure was authorized by the legislature in both 1967 and 1970
• The extra storage was built into the Northfield Mountain power reservoir.
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But, the Modern Environmental Era Began

• In the late 1970s came Earth Day and the rise of the environmental movement

• Citizen awareness and participation increased

• Founded as the Northfield Citizens Advisory Committee in 1977, the Water 
Supply Citizens Advisory Committee continues today

• MEPA established to open up decision-making

• Coalition forms against Connecticut River diversion and exploits Western 
Massachusetts resentment toward Boston

• State of Connecticut fights plan and threatens lawsuit
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MWRA’s Response

• When MWRA began operations in 1985, it’s first step was to review 
the Long Range Water Supply Study begun by MDC that included 
diversion options of Connecticut, Merrimack and Sudbury Rivers

• In November 1986, the Board of Directors voted to try water 
conservation for a 3-year period to curb demand

• A number of initiatives were implemented



We Inherited A Lot Of Leaky, Old Pipes



A Lot Of Old and Leaky MWRA and Community Pipes



Obstacles to Water Conservation 

1
0

• Initial Skepticism About Possibility of Long Term Success 
– Needed Long Term/ Year Round Savings
– Most National Experience Had Been with Drought Management
– “Just Build the River Diversion; We Know It Will Work!” 

• Needed to Cross Institutional Boundaries – Watershed to Tap
– MWRA is a wholesaler
– Communities Own Most of the Infrastructure
– Ultimately Individual Families and Businesses Use the Water  

• Resource Allocation
– Over Community 6000 miles of water pipeline to inspect for leaks
– Over 800,000 residences and 5000 businesses to educate



1
1

Start With a Plan

• Make all of our  consumers aware of reasons to change

• Explain various techniques to reduce water use

• Promptly respond to questions 

• Facilitate the decision to change
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    Problem  Response

Inefficient Fixtures Retrofit Fixtures
Poor Water Habits Public Education

School Education
Efficient Technology

Inefficient Fixtures Technical Assistance
Once Through Cooling Water Audits
Inefficient Process Use Technology Transfer

Training & Education

Leakage Leak Survey & Repair
Meter Errors Test/Replace Meters

Demand Management Strategy – Reservoir to Tap


MWRA Demand Management Strategy
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Specific Demand Management Programs
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• MWRA's Operation WaterSense in 1990s installed 1.3 million water saving fixtures in 
approximately 350,000 households.  59% penetration

• Public Education Outreach - water conservation materials distributed at no cost

• A free one-time leak detection survey (1988-1990) of 6,085 miles of community pipes 
detected 30 MGD of water loss.  

• In 1991, MWRA's leak detection regulations were put in place, requiring communities 
to complete leak detection surveys every two years.  Communities may use MWRA's 
contractor

• Rehabilitation of MWRA and community distribution pipelines for water quality has 
added benefit of reduction of pipeline leakage

• Audits, pilots and facilitated outreach to institutional, commercial and industrial users 



Program Approaches -- Look at Performance

• Evaluate  efficiency and reliability

• Consider behavioral and use factors that can effect savings

• Determine the full costs--water, sewer, Energy

• Use a pragmatic metric - $/gallon saved



Participation -- Be realistic

• Impact of motivational issues 

• Short-term / long term problem

• Perception is Key:
– equity, 
– benefits, 
– difficulty and 
– costs



The Message -- Keep it clear, simple, and positive

• Show credible, direct and  personal  benefits

• Show that the changes are easy to do

• Repeat the message consistently 

• Get the support of local leaders



Develop Good Working Relationships:
Make Everyone a Partner in Success

• Local Officials

• CEOs

• Business Leaders 

• Community leaders

• Educators

• Community Activists



Multimedia Approach

People generally remember :

• 10% of what they read
• 20% of what they see

• 50% of what they hear and see

• 70% of what they say
• 90% of what they say and do



Multimedia Approach

Purpose

Make consumers Aware

Technique

Bill Stuffers
Messages on Water Bills
Brochures
Displays
Public Service
Announcements
Press Releases

Distribution

Utilities direct mail
Community centers
Town halls, Libraries
Special events
Radio, TV, Cable
Local Media

Respond to Questions Fact Sheets
FAQ's
Newsletters
Speakers Bureau
Resources Network
Customer Service Training

On Request
Workshops

Community Meetings
WEB site
Employee

Facilitate Decisions Personal contact
Independent, credible
sources
Partnerships
Newsletters

Workshops
Community Meetings
Customer hotline



Use Pilot Programs to Test and Build Support 
• Domestic Device Retrofit Pilot

– Tried multiple distribution models 
– Selected direct install
– Significantly greater savings, for modest increase in cost

• Hotels, Colleges, Industrial Facilities 
– Pilot, Then Publicize

• Low Flow toilets
– Public building retrofit
– State, then national code change

• Reading, MA   - Washer Study:
– 68 unit condominium complex
– Replaced all washers and dryers 
– Monitored water and energy use
– Saved: 44% water - 50% energy - 24% detergent



• MWRA funded, and contracted for, leak detection of every 
community’s pipes
– Aggressive effort to ensure leaks repaired 
– Approximately 30 mgd of leaks identified and repaired. 

• Long term requirement of detection every two years:
– MWRA provided training on leak detection techniques
– Developed on call program with MWRA procured contractors 
– Communities can use their own contractor of staff
– Some are now doing annual inspections 
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Initial System–wide Leak Detection – a Pilot of Sorts 



Leak Detection Works – Much tighter MWRA system  
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Water Conservation Worked
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MWRA Long Term Demand and Population 1840 to 1980
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MWRA Long Term Demand and Population 1840 to 2024
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Reservoir Withdrawals Lowest Since 1950’s

5-year average withdrawal = 
200.44 mgd
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Boston’s Usage Is At A 120-Year Low
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Did You know That There is a Magazine for Everything?

http://www.waterefficiency.net/we_0801_secrets.html


Water Pipelines Rehabbed Or Replaced – Quality and Quantity 
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Some Current Events 
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Quabbin’s Levels and Drought Stages (1948  to 2024)
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Current Conditions after a dry fall and winter

• Quabbin went down by 3.9 ft. and was at 85.5% capacity at the end of December –
normal operating range

• On February 1st Quabbin levels dropped to below normal, with target rising to 85%
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MWRA Drought Management Plan Stages

Stage Target Water Use Reduction

Normal Operation
Below Normal
Drought Warning

0
Previous year’s use (Voluntary)
5% (Primarily Voluntary

Drought Emergency
Stage 1
Stage 2
Stage 3

(Mandatory Restrictions)
10% 
15%
30%

MWRA Drought Plan under review for spring submission under WMA 



A Longer Look Forward 
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Changes in Demand and Demand Variability
Changes in Supply

Total yield
Variability of Yield
Affects on Safe Yield Determination   

Substantial Analytical Effort with Water Research Foundation and, 
Stockholm Institute, and National Center for Atmospheric Research 
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Climate change
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Large Reservoir to Yield  Ratio + More Precipitation  = 
Plenty of High Quality Water



• Quabbin Reservoir Can Act as the Regional “Flywheel”

• Existing Partial Users May Use More in Dry Years, Less in Wet

• Adjacent Communities May Need Emergency Supply More Often

• Some Communities May Choose to Permanently Connect

• Improvements in Reliability and Environmental Effects

38

More High Quality Water Means We Can Help Our Neighbors 



• Conservation has saved substantial capital investment
• Conservation avoided likely loss of opportunity to avoid filtration 
• Conservation reduced size and cost of new infrastructure:

– Carroll and Brutsch Water Treatment Plants 
– Cover storage facilities
– MetroWest Tunnel

• Conservation allows MWRA to emit less greenhouse gases 
• Conservation created opportunities to solve local source problems 
• Conservation leaves more water in source basins 
• Conservation built system resilience  

39

Demand Management works! 
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Questions or Comments?

Stephen Estes-Smargiassi
smargias@mwra.com
617-788-4303 (o) 617 -839-9638 (m)
www.mwra.com

Drink with Confidence
Flush with Pride

This presentation represents the opinions of the 
author and not necessarily those of the MWRA

http://www.mwra.com/
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