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INTRODUCTION

Chapter 21, Section 8 of the General Laws of the Commonwealth, enacted
in 1956, established the existence, the duties and the jurisdiction of a
Water Resources Commission under whose supervision and control would be the
Division of Water Resources. Subsequently, in 1966, Chapter 685 established
a Division of Water Pollution Control as the second operating agency of the
Commission. Most recently, Chapter 511 of the Acts of 1980 placed that Division
under the general supervision, control, and oversight of the Commissioner of

Environmental Quality Engineering. The Commission retains an advisory role.
The current make-up of the Commission was instituted pursuant to Chapter 706,
of the Acts of 1975, which extensively amended Chapter 21.

The mandates were clear. The Commission was charged with the responsibility
for the study of the needs, supplies and resources of the Commonwealth with
respect to private and public use of water, water conservation and flood damage
prevention.

This report intends to summarize the progress by the Division of Water
Resources during Fiscal Year 1982, in response to those mandates.

Supervisory responsibility for the Division is incorporated in the following
individuals who constitute the Water Resources Commission as of June 30, 1982.

Co-Chairman - William F. M. Hicks, Commissioner
Department of Environmental Management

Co-Chairman - Anthony D. Cortese, Commissioner
Department of Environmental Quality Engineering

Department of Food & Agriculture Representative
Frederick Winthrop, Jr., Commissioner

Designee: William Starzec, Assistant Commissioner
Department of Food & Agriculture

Department of Commerce & Development Representative
Ernest Lucci, Commissioner

Designee: Karyn Wilson
Department of Commerce & Development
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Department of Fisheries, Wildlife & Recreation Vehicles Representative

Stephen Chmura, Commissioner

Designee: Robert Austin
Department of Fisheries, Wildlife & Recreational Vehicles

Department of Metropolitan District Commission Representative

Richard A. Nylen, Commissioner

Designee: Julia O'Brien
Metropolitan District Commission

Public Members:

Peter C. Karalekas
322 Prospect Street
East Longmeadow, MA 01028

Appointment Expired - 11/29/83

Rita Barron
76 Walden Street
Newtonville, MA 02160

Appointment Expired - 11/29/81

Lawrence Feldman
122 Mount Vernon Street
Arlington, MA 02174

Appointment Expires - 11/29/82

Edwin H. Hartley
140 Montague Road
Turners Fall, MA 01376

Appointment Expires - 7/31/84

Nathan Tufts, Jr.

101 River Road
Merrimacport, MA 01860

Appointment Expired - 12/15/81
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PERSONNEL OF THE DIVISION (as of June 30, 1 982)

Kennedy, Charles F.

Pyle, 0. Fletcher

Beshara, Michael L.

Maguire, Kevin B.

Struzziero, Ernest J.

Thibedeau, Richard H.

Grice, David

Bones, William F., Jr.

Robinson, Leslie

Ostrowski, Mary F.

Phippen, Peter D.

Frederiksen, Lynn E.

Shapiro, Sheldon

Wilkins, Jacqueline

Woolner, Caroline

Brown, David

Donovan, Marion

McLaugh1in , Joan

Brosnahan, Helen R.

Marshall, Althea

Tanzer, Philip

Dewey, Doris

Director & Chief Engineer

Associate Civil Engineer

Associate Civil Engineer

Senior Civil Engineer

Senior Civil Engineer

Chief Planner

Principal Planner

Principal Planner

Senior Planner

Resources Planner

Resources Planner

Resources Planner

Supervising Environmentalist

Senior Civil Engineer

Senior Planner

Senior Marine Fisheries Biologist

Grants Manager

Senior Planner

Principal Clerk (Retired 2/27/82)

Senior Clerk Stenographer

Senior Statistical Clerk

Senior Clerk Stenographer
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BUDGET APPROPRIATIONS - FISCAL YEAR 1982

2130-0010 - Water Resources Commission $ 52,352

2130-0100 - Division of Water Resources 658,388

2130-0400 - Ipswich River Watershed District Comm. 1,000

2130-0500 - New England River Basins Commission 51,940

*2 130-9702 - Water Resources Planning - Title III 104,759

*2130-9706 - Water Use Data Program 20,936

*2130-9708 - FcE.M.A. State Assistance Program 174,749

*Federal Funds
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Ir Regional Interstate Comprehensive Water and Related Land Resources Planning

The UoS. Corps of Engineers' Housatonic Urban Study focusing on flooding, water
supply and recreational issues continued during FY 1982 with Division of Water
Resources participation including:

A. Reviewing the study draft and making recommendations to help insure
that the plan would closely reflect state water planning management
needs.

B. Providing basic water resources data on water supply.

C. Assisting in coordinating the study with the USDA's Upper Housatonic
River Basin Planning Program.

II. Reports, Publications and Documents, FY 1982

A. Massachusetts Division of Water Resources, FY 1981 Annual Report to
the United States Water Resources Council , Boston 1982.

B. UoS. Army, Corps of Engineers, New England Division, A Hydrologic Assessment
of Downstream Flow Requirements at Quabbin Reservoir and Ware River Intake ,

Boston, February, 1982.

C. U.S. Geological Survey in cooperation with Massachusetts Water Resources
Commission, Hydrologic Data Report #22, Hydrologic Data of the Shawsheen
River Basin Massachusetts , Boston, 1981.

D. U.S. Geological Survey in cooperation with the Massachusetts Water Resources
Commission, Barnstable County, and the National Park Service, Open File
Report 80-67, Digital Models of Ground-Water Flow in the Cape Cod Aquifer
System - Massachusetts , Boston, 1981.

E. U.S. Department of Agriculture in cooperation with the Massachusetts Water
Resources Commission, Supplement #4 Plan of Study Water Resources and
Priorities Study , Amherst, January, 1982.

III. Water Resources Data Interchange

One of the most important services of the Division of Water Resources
is the dissemination of basic data and other water resources information to

professionals, other resource planning agencies and the general public. The
Division responds to an average of twenty-five telephone and three mail

requests for information per week.
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IV. STATE PLANNING AND ACCOMPLISHMENTS
-- •- — .

-
.

. . ...
<

State water planning activities consisted of basic data acquisition and
regional resources evaluations.

A. Basic Data Gathering includes the recording of precipitation, stream
gauging, snow surveys and flood monitoring. This information is
necessary for detailed water supply and flood control planning. The
Commission continues to operate a system of 199 rainfall stations.
Statistical records are maintained on general weather conditions such
as the rainfall records in the appendix of this report for calender
year 1981. This service is valuable to engineers, students, architects,
climatologists and the legal profession. The Commission also maintains
logs of water wells drilled throughout the state pursuant to the
requirements of M.G.L., Chapter 21, Section 16.

B. Regional Resource Evaluations - The following are current studies or

programs

:

1. Massachusetts River Basin Planning Program (MRBPP)

Work continued on the North/ South River Basin and Upper
Housatonic River Basin Planning Programs. A Division member
served on the U.S. Soil Conservation Services Technical Advisory
Committee and attended work group meetings.

Analysis and evaluation was completed for the Upper Housatonic
River Basin and Watershed and Lake Management Issues Reports were
developed for five lakes in the basin. Careful coordination continued

between this study and the U.S. Corps of Engineers Housatonic Urban

Study.

The technical review of the North/ South Rivers Basin Report was

completed after 8 public meetings were held in April 1982. Basic

water resource data developed under the Water Resources Commission's

river basin planning program was used and is included as an

appendix in their report.

2. Water Resources and Priorities Study

Designed to update information which supports the Early

Acquisition of Reservoir Sites Program (Chapter 767, Acts of 1970),
this study is evaluating and prioritizing the prime reservoir
sites in the State's 27 river basins. A screening process was

applied to the 1500 reservoir sites proviously identified as part

of The Massachusetts Water Resources Study. Site screening has been

completed and the field work phase is being accomplished on the

remaining sites. The Division of Water Resources staff attended

work group meetings, coordinated work tasks and provided water

resources data to assist in establishing priority areas.
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3. Revere Beach Flood Protection Study

The Commission's Executive Coordinator worked closely with
the City of Revere and the U.S. Corps of Engineers (COE) to focus
this study on the most realistic alternatives to coastal flood
protection. The Roughan's point area was considered as a separate
study because of its extensive damage in the 1978 Blizzard. A draft
report was issued in May 1982 and comments were received. Corps of
Engineers is putting together final recommendations that will include
a structural plan which provides protection from a 500 year storm.
Feasibility studies are continuing for the other coastal sections.

A. Neponset River Basin Study (Flood Plain Management)

This U.S. Corps of Engineers study has produced the following:

A. A report containing excellent color photography of the
Neponset Basin.

B. Detailed flood plain mapping at a scale of 1" 200 feet
with 2 foot contour intervals. (These maps were
distributed to basin communities and are available for
public use)

.

5. Section 22 Study (Corps of Engineers)

The Water Resources Commission initiated a preliminary
investigation under their Section 22 authority, of the overall
hydrologic feasibility of reregulating flows in the Connecticut
River Watershed to see if they could possible save some potable
water in Quabbin, which under current procedures would have to be
released.

The Corps produced a report which found that, under current
authority, the Corps could allocate 24,000 acre feet of storage
in existing flood control reservoirs in Vermont, New Hampshire
and Massachusetts for water supply purposes. The water would be
retained during the Spring and released according to the rules

which now require water to be released from Quabbin Reservoir.
In addition to water supply benefits, hydroelectric and other
instream benefits would accrue. Under this program, there is

a potential 10 mgd gain for the M.D.C. water supply system.

The constraint on the Ware River is of State origin - a

prohibition against diverting to Quabbin when flows at Shaft 8

fall below 85 mgd, and a blanket prohibition from June 15 to

October 18. If the threshold were dropped from 85 mgd to 65 mgd,

a net system gain of 10 mgd is possible. Removal of the summer

diversion ban would add another 5 mgd. Thus the total gain to the

system could be 25 mgd with no major structural changes required.

Additional study will be needed.
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6. "Atlas Program" - Ground Water Studies

This jointly funded USGS/Water Resources Commission program
inventories and assesses the quantity and quality of both ground
and surface water resources in selected river basins. The
following work tasks were undertaken during the last year:

A. The first draft of the report on the Sudbury, Assabet and
Concord River Basins (SuAsCo) was prepared.

B. Monitoring of groundwater levels, coupled with the mapping
of the Chicopee River Basin study.

C. Sampling to ascertain aquifer transmissivity and surficial
geologic base maps were completed for the French and
Quinebaug River Basin study. Also, groundwater quality
sampling was initiated and a generalized hydrologic budget
was completed for this region.

D. Open File Report 80-67, "Digital Models of Ground Water Flow
in the Cape Cod Aquifer System, Massachusetts" was published
and is scheduled for later printing as a water supply paper.
This report was prepared by the USGS in cooperation with the
Water Resources Commission, Barnstable County and the National
Park Service.

7. Water Supply Alternatives for the City of Pittsfield

"The Report to the Water Resources Commission on Water Treatment
for the City of Pittsfield" was completed during the reporting period
and submitted to the Massachusetts Legislature. The report contained:
system capacity studies, siting studies, evaluation of pretreatment

,

filtration and plant waste-treatment processes alternatives and a

discussion of recommended facilities. A supplement to the main report
was prepared to provide detail information on the environmental impacts
of the six alternative water supply plans for augmenting the City's water
supply. The Division staff monitored the work in progress and

coordinated the study review. This study was mandated by Chapter 20 of

the Resolves of 19 79.

8. Early Acquisition of Reservoir Sites Program

The Water Resources Commission, pursuant to Chapter 21, Section
9A, M.G.L., was authorized by the State Legislature to acquire land,

water or easements to protect future water resource values and

conserve impoundment sites for the purposes of flood control, low flow

augmentation and/or municipal supply. This program saw the City of

Newburyport reimbursed for the purchase of land to construct a

reservoir in West Newbury. This new reservoir will supplement the

existing reservoirs in the city's system and thus insuring sufficient

water supply at least through the year 1990. It will also help serve,

in part, two other communities.
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9 . Eastern Metropolitan Water Supply Alternatives Stud

This comprehensive study was initiated by a member agency of the Water
Resources Commission, the Metropolitan District Commission, to evaluate the
alternative solutions to meeting ghe water supply needs of the eastern
metropolitan area. The study encompasses the water use demand and supply
alternatives for 256 communities located east of the Connecticut River
(excluding Cape Cod and the islands) as well as Hartford, Middletown and
Enfield in Connecticut for water needs for the years 1990, 2000 and 2020.

The Division of Water Resources participated in this study by:

A. Providing the consultant basic water resources data .

B. Reviewing drafts of the material produced.

C. Assigning a Title III - funded water resources planner full time to
the MDC to develop a water conservation program. This program
included a Public Awareness Campaign entitled "Water Watch". It was instituted
during the summer of 1981. An information package, educational brochures,
public service announcements, posters, billboards and community workshops
were developed to foster public awareness. Development of an elementary
school program on water resources, distribution systems, water use and

conservation is a major part of this ongoing program.

V. (P.L. 566 Watershed Protection and Flood Prevention Act Program

A. Operational Watersheds

1 . Clam River - Berkshire County

All structures are complete except the Clam Lake Site, where a

solution to an erosion problem with a portion of the embankment is being pursued.
Structural corrections have to be made to the riser which controls the water level
of the lake.

2c Washington Mountain Brook - Berkshire County

The Environmental Impact Study for the project was approved by the
Secretary of Environmental Affairs. Relocation of the telephone cable right-of-
way was completed on the Washington Mountain Lake Site and the reservoir is being

filled.

3. West Branch, Westfield Basin - Berkshire and Hampden Counties

The entire project is in the process of being deactivated.

4. Quaboag River - Worcester County

The dam has been completed at the Moose Hill Reservoir Site and the

Division continued to work with the Town of Spencer to determine the best method

for dredging at Sugden Reservoir. The dedication of the project is scheduled for

September 7, 1982.
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5. SuAsCo - Middlesex and Worcester Counties

Landscaping was completed on the last site to be constructed in
this watershed.

6. Baiting Brook - Middlesex County

The final E.I.S. for the project was completed and printed. The
project is ready to move ahead as soon as the town of Framingham appropriates
their share of the funds.

7. Diamond Brook - Norfolk County

Plans for work on Phase II, channel improvements are being finalized.

B. Planning Phase

1. Ten Mile River Bristol and Norfolk Counties

Inventories were completed for the environmental assessment and
alternative plans to reduce flood damages were developed. Flood proofing and
a flood early warning system were investigated as non-structural flood control
measures along with the use of Bungay Swamp as a natural valley storage area.
Structural measures were investigated as follows:

A. A diversion culvert at Attleboro Center.

B. Modifications to the structure at Dodgeville Pond.

C. Removal of a sewer line at County Street, Attleboro.

D. Removal of debris from the Ten Mile River Channel.

VI. National Water Use Data Program

With the design phase of the program complete, FY 1982 marked the start of
the actual collection of water use information. However, due to the elimination
of federal funds the scope and objectives of the Massachusetts Water Use Data
Program have been revised. Public water supply water use, the subject of the pilot
study has become the sole focus of the water use program. The number of data
elements to be collected has been reduced and now concentrates primarily on how
much water is used, where it is used, and what it is used for.

Identification of Phase I and Phase II water use areas and systems and
preliminary data collection and analysis of the Phase I water supply systems
(systems supplying over 500,000 gallons per day) was completed in FY 1982. In

FY 1983 the Division will refine this collected data and store it in an automated
system for manipulation and dissemination as well as start preliminary data

collection of Phase II water supply systems (systems supplying under 500,000 gallons

per day annual average)

.
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VII. River Basin Planning - Water Resources Planning Regulations (313: CMR 2.00)

The Water Resources Management Planning Regulations 313: CMR 2.00 were adopted
by the Massachusetts Water Resources Commission in 1979 to establish a framework
for the development of plans for the river basins of Massachusetts and a state-wide
water resource management plan. The regulations provide that such plans are to be
based on local, regional and state assessments of water needs and water resources.
The Title III planning efforts during this fiscal year focused on verifying, analy-
zing and synthesizing the water resources data obtained from the 419 Water Supply
elements submitted during FY 1980.

A. Organization

The Division of Water Resources planning staff met on a regular basis with
their counterparts to obtain water resource data and to facilitate review of the draft
reports. These meetings resulted in increased coordination at the planning staff level,
an opportunity by the state agencies responsible for water planning to make meaningful
inputs into the Division's river basin planning program and a forum to facilitate the
exchange of water resource data.

B. Community Water Supply Element

419 locally developed "Outline of Water Supply Elements" were received from
water supply agencies in 350 of the 351 cities and towns in the Commonwealth. This
included responses from 217 municipal water departments, 77 fire and water districts,
68 private water companies and the Board of Selectmen in the case of 57 of the 58 towns
with no central supply. 350 or 99.7% of the communities have complied with the
requirement of the Water Resources Management Planning Regulations to submit a completed
Outline Water Supply Element to the Division of Water Resources. These documents are
being used as the foundation for developing the 27 river basin plans and ultimately
a state-wide water resources management plan.

C. Tabulate gross present day demand, safe yield; estimate 1990 demand and
project 1990 safe yield

1. A 60 page report on current water supply sources was prepared listing by
basin the different water supply agencies in the cities and towns, source
of water supply, safe yield in mgd, supply type, type of treatment,
proposed sources and notes on the communities served by each system.

2. A 20 step demand projection procedure was developed and preliminary 1990

water demand figures were developed for each of the 362 public water supply
systems in the state.

3. The 1980 demand and safe yield figures were synthesized and aggregated for

each of the 27 basins.

D. Draft and review prototype river basin water supply framework plan

A draft framework plan was developed and reviewed by the Water Resources
Commissiono
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E. Review of the "Outline of Water Supply Elements"

All Outlines of the Water Supply Element were thoroughly reviewed and data
gaps and questions identified. Approximately 65% (227) of the water supply agencies
were contacted via phone discussions or personal contact to clarify and up-date the
water resources data contained in the Outlines. Contact has been made and is con-
tinuing with the four regional offices of the Division of Water Supply, the 13 regional
planning agencies, the river basin associations and the member agencies of the
Massachusetts Water Resources Commission to verify the water resources data obtained
from the communities.

F. Disaggregate data by river basins

1. The basic water resource data was assembled by basin and the following
draft reports produced:

A. "Interbasin Transfers of Sewage Effluent from Wastewater Treatment
Plants in Massachusetts".

B. "Interbasin Transfers of Water Supply Systems".

C. "Source of Water Supply for Massachusetts Communities".

D. "Massachusetts River Basins and Subwatershed Units for Water
Resources Planning".

E. "Massachusetts Water Supply Agency Contact and Addresses".

F. "Water Resource Planning Bibliographies" for each of the 27 river

basins.

G. "Massachusetts Water Supply Agency Types"

H. "The Metropolitan Water System".

2. The following water resources maps were prepared for presentation

purposes:

A. Chapter 40 Emergency Water Declaration Towns - 1981.

B. Taunton River Basin Base Map showing subwatersheds.

C. Hydrologic Base Map of Massachusetts showing the Delineation of the

27 basin boundaries.

D. Communities with 1990 Deficits - Preliminary Assessment.

E. Communities with Water Supply Problems - 1980.

F. Communities with 1990 Average Day Demand of 0.5 mgd or Greater from

Ground-water Sources.

G. Communities having Combination Surface/Ground Source of Supply.

H. Communities having Surface Source of Supply.
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I. Communities having Ground Source of Supply.

J. 1980 River Basin Population Density by Basin.

K. Massachusetts Interbasin Transfers of Permanent Water Supply.

L. Massachusetts Interbasin Transfers of Sewage.

VIII. Chapter 800 Acts of 1979

This cooperative U.S. Geological Survey/Water Resources Commission program

is designed to provide baseline data on major aquifers in the Commonwealth.

These comprehensive assessments identify areal extent, depth, hydrologic

charactistics, the quality and quantity of water and the effect of water use

alternatives. Five studies are in process under Chapter 800; the Mattapoisett

River Basin study is two-thirds finished with completion in one year; the

Connecticut study will be completed in October 1982; the Charles River is now

one-third finished; a start has been made on the Taunton River Basin study with

completion scheduled for the fall of 1985; the study to measure groundwater

recharge on Cape Cod and the Islands is one-half finished with completion due in

October, 1983.

The Three year study of the Plymouth-Carver Aquifer is under design and will

commence in the fall of 1982. Following study of each basin the study report is

w™t reviewed at U.S.G.S. Headquarters, Res ton , Virginia and then printed for

general distribution. Preliminary release of important new information is usually

accomplished via the Open File Report.

IX. National Flood Insurance Program

A The Division of Water Resources (DWR) as the state coordinating agency

cooperating with the Federal Emergency Management Administration (FEMA)

continued its efforts in fostering participation by Massachusetts ^unities in

the program. Priorities were established for the rating studies and the Division

monitored the consultants' work in progress. The Division also assisted FEMA

"the distribution of the completed maps and reports. Storage space is provided.

Of the participating communities in the Commonwealth 19 * ^ £ ^
e

are
Reeular Program and 127 are in the Emergency Program. Five (5) communities are

Upended from the program for their failure to adopt required land use measures.

Expansion of this program continued in FY 1982. Two contract:s funded by

FEMA for two consecutive years, established a Flood Hazard ^f^/^ ^f the
(FHMP) within the Division of Water Resources A delay in the ^^J^^
Year I contract resulted in the combining of the Year I and II con *ra^

8 "*°

period of 15 months. The purpose of forming the FHMP was t«^^hVc^bility
programs involved in flood hazard mitigation, improve the Commonwealth * cap

?o respond to flood emergencies and to provide assistance to local governments

all aspects of flood hazard mitigation.

Staff now consists of eight positions, federal cuts in ^"f^^^""
this staff by one-half unless supplementary funds become available In FY
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B. Accomplishments during the reporting period included:

lo A review of present state flood plain hazard mitigation programs
was made along with a coastal community case study (Mattapoisett)
to identify additional mitigation measures communities should undertake.
A final report concluded that floodplain management activities needed
coordinating and this could best be accomplished by a task force of
regulatory, non-regulatory and emergency service agencies acting as an
advisory board to the Water Resources Commission.

2. A general assistance and public information element was initiated to
expand the capabilities of the DEQE Wetlands Program, and the Coastal
Zone Management Program (CZM) , enchance communication between state

1 and local officials, consolidate flood related information and
increase awareness among state, regional and local officials of the
need for sound flood hazard management. To accomplish this, a Senior
Civil Engineer was assigned to the Wetlands staff of the Worcester
DEQE office to provide expertise in flood hazard mitigation and to
assist conservation commissions. Approximately 280 applications
under C. 131, S. 40 were evaluated. Technical assistance was provided
coastal communities in implementing flood hazard mitigation procedures.

The FHMP also screened over 800 projects submitted to A-95 and MEPA
review for the presence of floodplain hazard conflicts and meetings
were held with the Regional Planning Agencies to brief them on the
requirements of federal and state executive orders dealing with the
implementation of Federal and State floodplain management objectives,

Fifteen Community Assistance and Program Evaluation (CAPE) meetings
were held throughout the state to provide assurance that communities
are correctly applying the requirements of the Flood Insurance Act.

A draft inland community informational package on flood hazard
mitigation was completed.

3. The issues surrounding the coastal acquisition program of flood

prone properties were examined. An inventory of barrier beaches
was completed and funding sources identified. Draft legislation

to assist aquisitions was prepared. Coastal communities were
informed about the program and a program of technical assistance

was established.

X. Groundwater Steering Committee Program

The Division continued active participation in the work of the GWSC, a

technical arm of the Water Resources Commission.

The committee developed a statewide goal which was approved by the Water

Resources Commission; "to protect the quality and quantity of groundwaters to

the levels necessary for existing and potential use".

The Groundwater Steering Committee established two subcommittees; the

Groundwater Classification Implementation Committee and the Classification System

Review Subcommittee. The Classification System subcommittee reviewed the ground-

water classification systems in other states to see if the procedures and format
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could be utilized in Massachusetts. The Implementation Subcommittee using the
information developed by the review subcommittee spent considerable time exploring
the development of a classification system for Massachusetts. After considerable
effort, the final report of the subcommittee was that a grounwater classification
system was not feasible for Massachusetts at the present time due mainly to the lack
of basic groundwater data. This subcommittee also reviewed methods aimed at

educating local people and state agencies and in providing technical assistance
to localities interested in protecting their groundwater. A key issue discussed is

how to deal with regional aquifers of statewide importance. The Groundwater
Steering Committee chaired by the Commission's Executive Coordinator met monthly
and for a period bi-monthly depending upon the volume of business. The two

subcommittees met frequently and for several months on a weekly basis.

Short range emphasis will be placed on the better utilization of existing

regulatory mechanisms to protect groundwater. A departure from the doctrine of

absolute ownership may result from ongoing studies or litigation.
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MASSACHUSETTS PRECIPITATION 1981

(Inches)

January

February

March

April

May

June

July

August

September

October

November

December

Year

Normal

State Northeast Southeast Central
Section Section Section

0.850.95 0.75 1.41

7.17 7.01 6.18

0.64 0.59 1.00

3.86 3.46 4.20

2.71 2.13 2.10

2.91 2.35 4.36

3.98 5.12 3.16

1.46 1.27 1.57

3.65 3.82 3.17

4.67 4.33 3.84

3.14 4.09 4.10

5.93 6.01 6.53

41.07 40.93 41.6

43.88 42.53 44.6

7.83

0.74

4.09

3.52

2.96

5.60

1.39

4.80

5.46

3.44

5.96

46.64

44.47

Conn. River Western
Section Section

0.46 0.72

9.90 8.28

0.37 0.61

3.47 3.36

3.60 3.13

2.57 3.31

4.42 3.77

2.23 2.57

4.56 3.52

5.22 4.64

1.96 1.80

4.68 4.72

43.41 40.43

44.84 45.04



MASSACHUSETTS PRECIPITATION 1981
DEVIATION FROM NORMAL

(Inches)

January

February

March

April

May

June

July

August

September

October

November

December

Total Excess
of Deficiency
for Year 1981

State

-2.71

+3.87

-3.07

' +0.25

-0.86

-0.55

+0.30

+2.51

-0.02

+1.11

-0.71

+2.09

Northeast Southeast
Section Section

-2.94

+3.65

-3.20

-0.14

-1.19

-0.96

+1.67

-2.38

+0.28

+1.04

+0.22

+2.35

-2.61

+2.59

-3.20

+0.25

-1.34

+1.15

+0.20

-2.53

-0.52

+0.27

-0.32

+2.42

Central
Section

-2.99

+4.40

-3.33

+0.38

+0.04

-0.68

+2.10

-2.32

+1.02

+2.10

-0.59

+2.04

Conn. River
Section

-2.97

+6.83

-3.36

-0.14

-0.38

-1.36

+0.28

-1.87

+0.79

+1.72

-2.00

+1.03

Western
Section

-2.53

+5.43

-2.79

-0.32

-0.82

-0.85

-0.67

-1.78

-0.67

+1.21

-2.01

+1.14

-2.81 -1.60 -3.00 +2.17 -1.43 -4.66
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