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PREFACE 

This is a report to the Director of the Division of Water Pollution 
Control concerning the Division's Research and Demonstration Program. 
The report is intended to provide a review of the program to date, and 
to make recommendations for the program's future. 

The writer wishes to acknowledge Report No. 2 of the Committee to 
Review the Massachusetts Water Pollution Control Research and Demon
stration Program entitled "Reconnnendations for the Administration of 
Research and Development in the Division of Water Pollution Control." 
Some of the writer's report merely reiterates the findings of the 
review committee. Other parts are intended to resolve the issues and 
recommendations of the connnittee. Foremost among these recommendations 
was the need for the Division to devise, publish and implement a five
year program for research and demonstration. This report is intended 
to fulfill that request, 
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INTRODUCTION 

This is a report on the Division of 
Research and Demonstration Program. 
to: 

Water Pollution 
The purpose of 

Control's 
this report is 

1. describe the authoritative basis of the program; 

2. define the scope of the program; 

3. outline the program operation; 

4. summarize the past and current program; and 

5. present a program plan and program management framework 

for the next five years. 
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AUTHORITY 

Under Section 27 of Chapter 21 of the Massachusetts General Laws as 
amended, it is the responsibility of the Massachusetts Division of 
Water Pollution Control "to enhance the quality and value of water 
resources and to establish a program for the prevention, control 
and abatement of water pollution." 

One of the specific duties charged to the Division is to " ... conduct 
a program of study and research and demonstration, by itself or in 
cooperation with other governmental agencies, relating to a new and 
improved methods of pollution abatement or more efficient methods of 
pollution abatement or more efficient methods of water quality con
trol ... so as to insure cleaner waters in the coastal waters, rivers, 
streams, lakes and ponds of the Commonwealth." 

Section 38 further defines Research and Demonstrations " ... the Director 
shall provide conduct of research and demonstration projects relating 
to water pollution control, including but not limited to new and 
improved methods of controlling the discharge into any waters of un
treated or inadequately treated sewage, storm.water, or industrial or 
other waste, or chemical, radioactive, flannnable, explosive or other 
waste hazardous to the public or its en'vironment;_"_ and to so provide 
may contract with, for special studies, individuals, partnerships, 
corporations, state agencies, private and public institutions. 11 

The section also states, " ... the Director shall provide for in-service 
training programs in methods of water pollution control, in accordance 
with the provisions of section twenty-eight A of Chapter seven. He 
shall also conduct or support programs for the training of waste treat
ment plant operators. 11 

Section 5 of Chapter 466 of the Acts of 1978 authorizes the Director 
of the Division of Water Pollution Control to use the proceeds from 
certain bond funds for the purpose of research and demonstration, 
" ... to meet the expenditures necessary for carrying out the provisions 
of section thirty-eight of Chapter twenty-one of the General Laws, the 
Director of the Division of Water Pollution Control is authorized to 
expend a sum not to exceed one million dollars in any one fiscal year." 
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PURPOSE AND SCOPE 

The mission of the Division of Water Pollution Control is the enhance
ment of the quality and value of water resources through the prevention, 
control and abatement of water pollution. This mission defines the 
Division's regulatory functions and aligns the Division with other 
agencies dealing with water resources. The major instrument for the 
accomplishment of this mission is regulation. 

The role that research plays can be explained if the management of water 
resources is viewed as a process. The process scheme places the dis
crete functions of the Division into a logical sequence of events lead
ing to regulation. 

Primary to this process is inventory - the identification and quantifi
cation of water resources. For this purpose the Division divides the 
Commonwealth into 27 major drainage areas. Within each drainage area 
there can be a number of hydrologic units including marine, estuarine, 
riverine, lacustrine, palustrine and groundwater systems. Each type of 
system has unique values as a water resource. Locating, mapping and 
measuring these systems provides a simple and ecologically sound compila
tion of resources. 

The next step is classification. The Division classifies systems in 
terms of water use. Each use demands a certain level of water quality 
and therefore implies certain criteria that must be met in order to sus
tain the use. Many water uses exist, but for the purposes of classifi
cation it is necessary to designate only the most restrictive uses. 
These uses include public water supply, fish and wildlife propagation, 
recreation, shellfishing, etc. These designations restrict a water's use 
to those activities that are compatible with the designated uses. This 
approach to classification makes the attainment of water quality stand
ards a pragmatic goal. A water body meets its classification when its 
water quality is capable of supporting its designated uses. 

When classification is complete regulation can begin. At this stage, 
however, regulation is arbitrary and consists of broad restrictions to 
specific classes. An example of this type of regulation is the banning 
of wastewater discharges to all waterbodies that have been designated as 
public water supplies. This type of regulation is only partially effec
tive. Many situations need more site-specific regulation in order to 
be meaningful. Tailoring the regulations to the realities demands addi
tional steps in the process scheme. 

Monitoring provides the basis for the remainder of the process. A broad 
data base is fundamental to a sound management program and indispensable 
for realistic regulatory decisions. The Division's monitoring program 
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consists of ambient, compliance and biological monitoring. Both fixed 
station and intensive surveys are used to compile the necessary data. 
Sampling takes place on both the waterbodies themselves and the waste
water discharges to them. The program also provides for the periodic 
updating of the data so that decisions can be made incorporating the 
most recent developments and trends in water quality. 

The data compiled by the monitoring program must then undergo analysis. 
The analysis of the data seeks causal relationships between pollution 
and water quality and establishes the interpretations necessary for load 
allocations, facility siting, permit conditions, evidence for enforce
ment activities, and documentation of water quality changes and trends. 
Computer analysis of the data allows for the simulation of complex 
physical, chemical and biological processes within a waterbody. In this 
manner predictive water quality models are constructed to foresee prob
lems and anticipate water quality improvement through abatement proce
dures. 

Planning i.s the next step in the process. Planning must compile the 
information gathered to this point, including the planning of other 
agencies, and systematically present the material so that alternatives 
and priorities are obviated. The Division's water quality management 
plans (produced for each major drainage area) incorporate and coordinate 
various other planning activities including facility plans, areawide 
waste treatment management plans, and special studies. The result is a 
plan that ranks problems, presents alternatives and schedules abatement 
actions in a manner that is compatible and supportive with other programs. 

The outputs of planning are used directly by management to formulate 
policy. Problem rankings are used to designate priorities for abatement 
actions. Alternative solutions are used in the making of management and 
policy decisions. Management then issues the necessary regulations to 
implement the policy. These regulations are controlled by other Division 
functions such as pennit issuance, compliance and enforcement activities, 
abatement schedules and the distribution of pollution abatement funds. 
Management is also responsible for reflecting upon the entire process and 
providing evaluations, priorities and policies for its own program. The 
process, from inventory to management (Figure 1), is continuous, with new 
or revised regulations issued from time to time, 

It is the role of research and demonstrations to fill the existing infor
mational gaps and to continually fuel the process with new and innovative 
ideas. This offsets the institutional inertia that can accumulate under 
a regulatory agency and better facilitates effective and efficient regula
tion of water resources by the Division. 
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PROGRAM OPERATION 

The operation of the Division's Research and Demonstration Program can 
be divided into eight basic elements, These are: 

1. Identification of research needs 

2. Designation of research priorities 

3. Problem analysis 

4. Research project proposal 

5. Candidate review and selection 

6. Execution of contract 

7. Project monitoring 

8. Application of research results 

The following is a cursory discussion of these elements: 

1. Identification of research needs - The first operational step 
in the Research and Demonstration Program is to compile a list 
of research needs. Many research needs emerge in-house from 
unanswered problems in the day to day operation of the Division. 
Others are identified at the federal level through regulatory 
requirements delegated to the states. From time to time the 
Division's research section may formally solicit ideas for re
search in the form of questionnaires distributed to various 
sections within the Division. Very often, unsolicited proposals 
for research projects are received from both the public and 
private sectors. The result is usually a large list of needs 
and ideas in various stages of refinement. 

2. Designation of research priorities - The conduct of requested 
research would always exceed the available resources of the pro
gram. Therefore, it is necessary to select a few proposals from 
the compendium for consideration for funding. The selection is 
done on a priority basis. 

The highest priority is given to those areas mandated by legis
lation. Three general areas are emphasized in Massachusetts 
Law. These are: 

1. New and improved methods of pollution abatement; 

2. more efficient methods of water quality control; and 

3. in-service and operator training. 
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In addition, federal legislation such as the Federal Water 
Pollution Control Act Amendments of 1972 and the Clean Water 
Act of 1977 prescribed national goals for the management of 
water resources. Research studies are sometimes needed in 
order to assume the new responsibilities necessary to meet 
national objectives. 

A certain degree of flexibility must be inherent to the 
priority ranking system, It is impossible to predict all 
problems in advance, and the latitude to deal with the unan
ticipated is essential to the research program. The plan mu~t 
contain contingency to move rapidly to meet the needs of an 
unanticipated environmental threat such as an oil spill, the 
red tide and the recent PCB scare. 

Additional ordering of research priorities can be accomplished 
if the recommended problems for investigation are weighted as 
to their extent (geographical distribution and/or population 
effected) and to their intensity (ranging from environmental 
nuisance to public health hazard,) Where possible, the estima
tion of the economic impact of the research provides an addi
tional criterion for the ranking process. 

3. Problem analysis - Those needs that are assigned a high priority 
must be shaped into a workable project by an analysis of the 
problem, The research idea must be restated in objective terms 
with an empirically testable goal. A review of the literature 
provides the problem insight. This review prevents duplication 
and avoids the pitfalls of existing research. At the same time 
it provides data and suggests techniques and procedures, 

Equally beneficial are seminars and lectures 
searchers gather to confront a connnon issue. 
fying the cross-overs with existing research 
can benefit from even limited studies. 

where various re
By first identi

the entire field 

By examining the state-of-the-art on a given topic the type of 
research needed can be determined. If very little is known 
exploratory research is conducted. This type of research is 
intended to suggest which of many avenues is best for research 
to persue, or, whether a given avenue is feasible. Another 
type of research can be called descriptive research. Often a 
"what is" survey is needed to complete inventories and classi
fications. Analytic research is a third major type. This re
search seeks specific cause and effect relationships or the 
practical demonstration of a proven idea. 
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4. Research project proposal - The need has now been transformed 
from an idea to a specific project. At this point the proper 
questions are being asked and the desired product is well under
stood. If the research design is obvious, the details of the 
project can be quickly completed and a researcher can be 
selected to perform the work. 

In many cases, particularly with larger projects, request for 
proposals or "RFP's" are used to complete the project design. 
In this procedure the proposed research is distributed to po
tential candidates and they are requested to formulate the 
remainder of the project. Responses to the request include 
the procedures to be used, the sampling techniques, the amount 
and kind of data to be generated, the format for the presenta
tion of the data and the type of analysis to be used to verify 
the findings. 

The RFP procedure allows the Division to draw from the expe
rience and expertise of professionals in the field. The pro
cess permits the Division to choose, among various alternative 
designs, the proposal that best satisfies its needs. Since 
candidates also cost their proposals, the final selection can 
be as competitive as possible. 

5. Candidate review and selection - The formality and extent of 
the selection of a candidate is comparable to the size and 
complexity of the research to be performed, 

The criteria for selection includes: 1) The relevance of the 
candidate's proposal to the needs of the Division, 2) the 
intrinsic scientific merit of the proposal, 3) the logic of 
the proposed sequence of tasks or research design and 4) the 
capability of the candidate to perform the research. Also, 
the cost of the project must be weighed against the benefits 
to be gained and against the adequacy of research funds. 

There are instances where elements of the selection procedure 
would not be applied. In some cases the research to be per
formed is a continuation or renewal of an existing project. 
In other cases a researcher's previous experience may make him 
uniquely qualified to handle a project. Often the Division 
wishes to participate in existing federal research where a 
contractor has already been chosen. These situations can pre
clude an extellsive candidate screening process. 

6. Execution of contract - Each research project is conducted 
under a specific contract. The contract contains specifica
tions for the duration of the project, the maximum obligation 
of funds, and the scope of services to be performed by the 
consultant. 
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There is also provision for progress reporting periods and 
a method of payments. Contracts also incude a disclosure of 
the consultant's financial interest, other sources of income 
and his qualifications. Before the contract is signed, addi
tional screening of the contract form, the contractor selection 
and compensation to the contractor is accomplished by the 
Executive Offices for Environmental Affairs and Administration 
and Finance. 

The point to be made is that the execution of a contract for 
research and demonstration can be a complex and lengthy pro
cess. The intricacies are necessary to insure the prudent 
use of state funds. 

7. Project monitoring - The Division maintains an active role in 
projects even after the execution of the contract. 

Project monitoring is a key element in the operation of the 
research program and cannot be overemphasized. Each consultant 
submits periodic progress reports for the Division's review. 
In addition, meetings with the consultant and on-site visits to 
the projects are often necessary. The purpose of these 
interchanges is to insure that the consultant remains in 
line with the scope of services and to keep the Division abreast 
of the latest developments in the project. In some cases the 
direction of the research may dictate an adjustment to the 
project to overcome unforeseen problems or to take advantage of 
a discovery of the research. This may result in a modification 
or amendment to the original contract. 

A close involvement with the on-going projects allows the Divi
sion to coordinate and inform user groups of significant find
ings before the publication of the final report. This is 
particularly beneficial when the contract is for a multi-year 
study. 

8. Application of results - At the completion of a study the 
consultant submits a draft final report for the Division's 
review. In addition to fulfilling contractual obligation, the 
report should be clear and understandable. A summary of the 
project and the methods by which to apply the results of the 
study are particularly important. The language and format of 
these sections of the report must be keyed to the user groups. 
It is therefore benefical for specifically identified user 
groups to have some input into the final report make-up before 
it is published. 

Final reports are distributed to user groups identified at the 
beginning and ~hroughout the course of the project and from 
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distribution lists compiled in-house. Additional copies of 
the final reports are kept on file with the Division for dis
tribution on request. Of course, all consultants are en
couraged to publish their findings in the appropriate scien
tific and technical journals and personally report results 
at various meetings and symposia. 

Figure 2 summarizes the program operation dividing the ele
ments that commonly undergo external (inter-agency) reviews 
and those that commonly undergo internal (in-house) reviews. 
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PAST AND CURRENT PROGRAM 

During the past ten years the Division's Research and Demonstration 
program has participated in 87 individual projects. The project 
numbers, project titles, and investigators of past projects are 
listed in Appendix I of this report. 

During fiscal year 1978 the Research and Demonstration program in
stituted 10 new projects committing $486,245 of bond fund monies. 
Five more projects were initiated for fiscal year 1979 committing 
$128,437 of the bond fund, These projects are summarized in Table I. 

The Fiscal 78-79 program involves 30 projects with a total worth of 
$5,284,795 of which $1,983,332 is being contributed by the Division, 
(A more complete description of the recent program is given in 
Appendix IV of this report,) 
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w 

NUMBER 

77-01 

77-02 

77-03 

77-04 

77-05 

77-06 

77-07 

77-08 

77-09 

77-10 

79-01 

79-02 

79-03 

79-04 

79-05 

TABLE I 

RESEARCH AND DEMONSTRATION 

Fiscal Year 1978 

TITLE INVESTIGATOR 

Nutting Lake Restoration 

Suspected Groundwater Contamination 

Purcell & Taylor 

Geotechnical Engineers 

Jason M, Cortell & Assoc. 

IEP, Inc, 

Lake Cochitutate Restoration 

Wetlands, Feasibility Study 

Ellis Brett Pond Restoration 

Estimation of Groundwater Levels 

Swirl & Helical Bend Regulators 

Dredged Material Containment Area 

Foxborough AWT Disposition 

Hazardous Wastes Disposal Site 

Stream Gaging 

Water Conservation 

U. Mass. Pilot Plant Connection 

Mathematical Modeling 

Water Quality Monitoring 

Camp, Dresser & McKee, Engineers 

U.S. Geological Survey 

Environmental Design & Planning 

C.J. Mabardy 

Cleverdon Varney & Pike 

Caffip, Dresser & McKee, Engineers 

Fiscal Year 1979 

U.S. Geological Survey 

Mass. Conservation Service Corp. 

U. Mass. 

Resource Analysis 

U.S. Geological Survey 

* Contract awaiting execution 
** Maintenance Funds 

$ 

COST 

DWPC 

79,380 

35,000 

24,000 

50,000 

10,000 

15,000 

80,000 

142,865 

10,000 

40,000 

30,790 

36,700 

21,447 

39,500* 

54,500** 

OTHER 

$242,620 

15,000 

120,000 

5,000 

54,500 



PROGRAM MANAGEMENT 

The following is a plan intended to provide a management framework for 
the research and demonstration program for the next five years. Recom
mendations are made for the program elements identified in Part 3 of 
this report. 

1. Identification of Research Needs 

Recommendation: The Division should broaden its base of 
participation by the formal solicitation of research needs 
on a yearly basis. 

Discussion: Too often, projects are formulated from a list 
of unsolicited proposals from potential contractors. 

This system does not always meet the immediate and specific 
needs of the users. Therefore this plan recommends the 
formal solicitation of needs by means of a "research needs 
statement. 11 

A suggested format for a needs statement appears in Appen
dix II. The form emphasizes that only a statement of need 
is necessary; not a formal project proposal. The form is 
brief, but provides space for the nature and extent of the 
problem and the type of solution needed. There are also 
spaces for the identification of user groups and potential 
consultants to conduct the research, 

At a minimum, the form should be distributed to each section 
of the Division and each Division represented on the Water 
Resources Commission. 

Recommendation: Agencies with overlapping research programs 
should meet on a yearly basis to discuss research needs. 

Discussion: It is particularly important to recognize other 
research programs within the Commonwealth. Each research 
program must be aware of the activities and goals of the 
other programs. In Massachusetts, considerable overlap of 
research interest occurs within the programs of the U.S. 
Geological Survey, the U.S. Soil Conservation Service, the 
Massachusetts Division of Water Resources, the Massachusetts 
Division of Fisheries and Wildlife and the Water Resources 
Research Center at the University of Massachusetts. These 
groups, at a minimum, should meet on a yearly basis to dis
cuss research needs so that: 
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1) duplication can be prevented; 

2) areas of joint participation can be identified; 

and 

3) needs can be funneled to the program having 

direct responsibility. 

2. Designation of Research Priorities 

Reconnnendation: Research needs should be grouped by category 
and given priority rankings on a yearly basis. 

Discussion: The criteria for the ranking of individual 
projects has been previously discussed. This plan recom
mends that the merits of any one proposal be further quali~ 
fied by its contribution to the total program. This assures 
a balanced program and permits research to be conducted in 
the logical sequence presented in the process diagram. 

In order to do this, needs should be listed by research 
category. The categories should be developed in a manner 
such that they cover the scope of the entire program and 
divide it into areas of approximately equal emphasis. The 
categories must be few in number, so that available funds 
are not spread too thinly. 

Within each category are subcategories. Subcategories must 
be general in nature to allow them the versatility to sur
vive the life of the program. Under each subcategory the 
specific needs or proposed research projects are listed. 
Individual subcategories would not necessarily enjoy equal 
emphasis; but ·rather be allowed to grow in emphasis to meet 
new issues and legislative mandates as they arise. 

Table II presents the reconnnended categories and subcatego
ries for the program. The following is the rationale: 

A. Water Quality Assessment - This category includes sub
categories made up from the first four elements of the 
process scheme: inventory, classification, monitoring 
and analysis. It also defines the area where overlap 
with other research programs most frequently occurs. 
The function of this category is to meet the program's 
mandated goal of more efficient methods of water 
quality control. 

B. Pollution Abatement - The function of this category is 
to provide for the mandated goal of new and improved 
methods of pollution abatement. Subcategories include 
point sources, (treatment plants, combined sewers, 
etc.), non-point sources (urban runoff, etc.), residual 
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wastes (sludge and septage) and special wastes (hazardous 
substances, toxic elements, etc.) The emphasis of this 
category is the demonstration of new technologies. 

C. Program Development - This category refers to the improve
ment of the Division's internal program activities. It 
includes the remaining elements of the process scheme 
(planning, management and regulation), as well as the in
service and operator training programs. 

D. Contingencies - As stated previously the flexibility to 
handle the unexpected must be inherent in the program. 
This category provides for unpredictable events such as 
oil spills and other situations with potentially severe 
environmental consequences. Because the category repre
sents a "last line of defense" emphasis must be placed 
on the emergency status of the proposals. 

Appendix 3 lists the proposals currently before the Division 
by this category system. The recommendation is for a similar 
list to be formulated on a yearly basis. This means that 
each year all proposals must be submitted prior to the start 
of the fiscal year in order to be considered. The contingency 
category, however, would remain open throughout the year. 

Recommendation: A technical advisory committee should be 
formed for each major category to formulate priorities. 

Discussion: After the research needs have been organized by 
category, a small interdisciplinary advisory committee should 
meet to: 1) decide upon the most pressing issues within their 
category, 2) discuss the merits of individual proposals, and 
3) make recommendations and proposals of their dwn. It would 
be the additional responsibility of the committee to identify 
those subcategories or individual proposals that directly 
affect other agencies. In this manner, the agency in question 
could cooperate by providing information or an additional 
member to the committee to help address the issue. 

The Division's R&D section would use the committee responses 
to formulate a program of specific projects for the Director's 
consideration. 

3. Problem Analysis, 

4. Research Project Proposal, and 

5. Candidate Review and Selection 

These three operational elements have been previously discussed. 
It is expected that the category and committee approach 
recommended above will benefit all three areas. This plan 
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makes no specific recommendations for these elements. 

6. Execution of Contract 

Recommendation: The Division's standard contract should be 
reviewed and updated. 

Discussion: The Division uses a standard contract on vir
tually all of its research projects. The contract has proven 
both versatile and reliable. However, there are some minor 
persistant problems that could be readily addressed. In 
particular, a more formal payment schedule, including defi
nitions of terms and Gantt reporting charts would be benefi
cial. 

7. Project Monitoring 

Recommendation: Program size should not exceed monitoring 
capabilities. 

Discussion: The project monitoring element is critical to the 
entire program operation. It is only by a careful review of 
progress reports, on-site visits, and project adjustments 
(including contractual amendments) that a project can be 
successfully completed. It is the nature of research projects 
that facts may not bear out the theory or that new and more 
fruitful avenues may present themselves during the course of 
the study. Only by project monitoring can the best use of 
program funds be assured. Therefore, the size of the total 
program must be tailored to the Division's capability to moni
tor the individual projects, 

8 Application of Results 

Recommendation: The Division should provide additional dis
semenation of research results on a routine basis. 

Discussion: At a minimum abstracts of approved projects should 
be filed with the Smithsonian Scientific Information Exchange 
(SIE) and to the Department of the Interior's computorized 
Water Resources Scientific .Information Center (WRSIC). 

17 



TABLE II 

CATEGORIES FOR RESEARCH 

I Water Quality Assessment 

A. Inventory 

B. Classification 

C. Monitoring 

D. Analysis 

II Pollution Abatement 

A. Point Sources 

B. Non-point Sources 

C. Residual Wastes 

D. Special Wastes 

III Program Development 

A. Planning 

B. Management 

C. Regulation 

D. In-service and Operator Training 

IV Contingencies 

A. Oil Spills 

B. Other Unanticipated Emergencies 
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PROGRAM PLAN 

The following is a presentation of the goals of the Division's re
search and demonstration program for the near future and the antici
pated direction of the program for ensuing years. 

Fiscal 1979 and 1980 - Little time remains in fiscal 1979 for the de
velopment of new projects. Major new efforts are not recommended 
because the size of the current program has already strained the program 
management capabilities of the Division. 

Priorities - The highest priority of the program is to secure final 
approval of the contract for mathematical modeling. This contract will 
provide the Division with documentation of its load allocation pro
cedures. Recent EPA regulations demand such documentation before any 
funds are distributed for advanced waste treatment. 

Other high priorities include existing projects. Unavoidable delays in 
the mobilization of dredging operations will probably mean that both the 
Morses Pond and Nutting Lake projects will need extensions to their con
tracts. Unanticipated problems with the laying of pavement at Walden 
Pond will most likely dictate an extension to the Porous Pavement pro
ject. An expansion of the Swirl and Helical bend project to include a 
demonstration of the Teacup regulator must be considered. The U.S. EPA 
has matching funds available and is awaiting the Division's decision for 
the project expansion, The economic impacts of the demonstration of 
reliable, low-maintenance treatment systems for stormwater and combined 
sewers will have national significance. 

Planning must begin immediately for the extension of contract with the 
U.S. Geological Survey to assure a smooth transition year for the Divi
sion's various cooperative monitoring projects. Provision must also be 
made for Phase II studies for the Water Conservation Project and the 
Wetlands Disposal Feasibility study. It is highly recommended that the 
Division renew its contract with the University of Massachusetts, 
Department of Civil Engineering, at Amherst. A multi-year contract 
would allow the Division the ability to investigate a great number of 
research areas (particularly in the category of Pollution Abatement) 
under one contract. It also provides the Division with the versatility 
to change priorities and get answers to immediate issues of concern 
as they arise. This is not possible with numerous individual projects. 
Such a contract would have the side benefits of considerable matching 
funds (stretching the Division's research dollars), an established tech
nology transfer system (providing better information for user groups), 
and easing the administrative burden that a number of indivdual projects 
would impose. It is also recommended that the Division renew its in
service training program. 
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Of course, the Division must also consider the feasibility of funding 
those projects in the Contingency category. These include a proposal 
from the Lawrence Experiment Station to investigate trace organic con
tamination of water supplies, the Nantucket Harbor Oil Spill Contingency 
Plan and a study on the Millers River to investigate suspected mutagens. 

The only new projects that can possibly be considered at this time are 
a federal mandate for the Division to assume more responsibility in the 
management of the construction grants and a proposed project to publish 
a multi-year ecological study conducted near the Pilgrim power plant. 
This latter study is being supported by many public and private agencies 
and, therefore, involves relatively small commitments from each part. 
However, the proposed publication can set a precedent for all thermal 
impact studies. 

This gives the Division fifteen (15) areas of high priority with carry
over to the 1980 fiscal year. It is expected that these projects will 
constitute the major portion of the Fiscal 1980 program. Additional 
areas are likely to arise before the end of Fiscal 1979--particularly 
concerning existing projects. However, if these projects do not fill 
the 1980 program, priorities will come from the long-range goals of the 
program discussed below. 

Fiscal Years 1981-1985 -

I - Water Quality Assessment 

A. Inventory - The Division has not usually spent research dollars on 
inventory. The work is either compiled in-house or gathered from 
other agencies. The Division has a fairly complete inventory of 
rivers and lakes. The Coastal Zone Management Plan provides a good 
inventory of estuaries and coastal marine waters. The inventory of 
wetlands needs further refinement and the inventory of groundwater 
is incomplete. 

The Water Resources Commission recently gave groundwater studies a 
high priority. It may become necessary for the Division to provide 
increased support to the inventory of groundwater. 

B. Classification - Again, most of the Division's research on 
classification is done in-house. The work in the coming years is 
expected to center around a proposed classification system of the 
U.S. Fish and Wildlife Service. This system would adequately cover 
all surface waters. A better system for the classification of 
groundwater needs to be developed. 

C. Monitoring - The Division expects to continue its cooperative 
monitoring programs with the U.S. Geological Survey. Monitoring 
activities are expected to expand in the areas of biological moni
toring and lakes monitoring. The increased emphasis on groundwater 
will eventually carry over to this sub-category and better ground-
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water monitoring will be demanded. If research in this area is 
necessary, the Division would reconnnend a cooperative effort with 
the U.S. Geological Survey and the Division's sister state agencies 
that have overlapping authority on groundwater. 

D. Analysis - This sub-category will probably share equal emphasis 
with monitoring as far as the expenditure of research dollars. 
U.S. EPA regulations continually demand refinement of the Division's 
river model. A better lake model is needed, particularly to assess 
the effects of lake restoration activities. Estuary and marine 
water models must be improved with emphasis on bacteriological and 
thermal pollution. The Division has taken tentative steps with the 
U.S. Geological Survey in developing a groundwater modeling program. 
The Division is interested in pursuing this line of research. 

II - Pollution Abatement 

A. Point Sources - This sub-category has occupied a high priority 
with the Division since the research program's inception. Advanced 
waste treatment has been the area of recent concern. It is expected 
that there will be a major shift in emphasis to the operation and 
maintenance of existing treatment plants. Two other areas of in
creased emphasis will be the evaluation of disin ection practices 
and the investigation of new and innovative alternatives for small 
communities, parks and recreational facilities. Conventional 
treatment is proving too costly or infeasible in these areas. 

B. Non-Point Sources - Control of non-point sources of pollution 
has been thrust to the forefront of planning activities by the 208 
planning program, The Division already has a strong commitment to 
this research, and, with the Swirl and Helical Bend regulator 
demonstrations, may well be considered in the lead, This sub
category will continue to be a major program element, especially 
if the U.S. EPA's cooperative efforts are continued in Massachu
setts. 

C, Residual Wastes - This sub-category represents the new frontier 
for research with a myriad of avenues to pursue, The ultimate dis
posal of sludge and septage appears to present unique opportunities 
for cross-overs with energy recovery research, and land application 
research, The Division will rely on research on the national level 
to develop ideas and hopefully for the cooperation of the U.S. EPA 
in demonstrating the most promising ideas in Massachusetts. 

D. Special Wastes - A discrete hazardous wastes section of the 
Division is in its infancy, The regulation of the discharge, trans
port and ultimate disposal of hazardous wastes will almost certainly 
require research dollars. In addition, it seems that new federal 
priority pollutants are identified almost daily. Each contaminant 
is more esoteric and potentially more dangerous than the last. This 
sub-category represents the fastest-breaking research field and, in 
some cases, will have to seek the justifiable aid of the contingency 
category in order to keep abreast of its research needs. 
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III - Program Development 

A. Planning - The Division accomplishes most of its planning in
house without the aid of research dollars. An exception to this 
is when there is a major legislative revision, such as the advent 
of PL92-500, which requires drastic revisions to the planning 
process. 

B. Management - Recent authoritative changes brought about by 
PL92-217 are placing more responsibility on the Division's indivi
dual programs. If the Division's construction grants management 
program must assume more responsibility, a research study should 
be done, The Division's biological program also needs to be looked 
at. The Review Committee's report on the Division's R&D section 
recommended that research dollars be spent on the program's manage
ment. It may be desirable to pursue this recommendation with a 
research study. If the 314 Lakes Restoration Program becomes a 
reality, it may be necessary to evaluate its management with a 
research study. 

C. Regulation - The Division does not usually directly expend re
search funds to develop regulations. The indirect help provided by 
the research of other program process elements is relied upon for 
the development of effective new regulations. 

D. In-Service and Operator Training - Both the Division's in-service 
training program and its operator training center at the University 
of Lowell are fundamental to the research program by legislative 
mandate, Both programs have occupied a relatively small expenditure 
as compared to the other mandated activities of the research program. 
The Division would like to continue its in-service training program 
and supplement it with additional seminars and meetings from the 
other research areas. The needs, expanded facilities and possible 
relocation of the operator training center have already been re
searched. Of course, the Division would like to implement as many 
of the recommendations that are feasible and this may require re
search dollars. 

IV - Contingencies 

The most difficult task of this category will be to not spend money. 
The money must be reserved for those projects posing immediate environ
mental and health hazards; and not be allotted to the overflow of 
research needs that is bound to occur in the other categories. 

General 

The goals of the research and demonstration program, as presented 
above, present a great challenge to the recommended technical ad
visory committees. They will have to pick from a plethora of "good 
ideas" and choose those that meet not only program goals, but 
budgetary constraints, 
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As mentioned before, the nature of the research goals will result 
in the need for the expertise and advice of the other agencies. 
Some of those that have been instrumental in the past program have 
been identified above; but with new areas of research, the list 
will grow. Table III represents an initial effort by this Division 
to solicit the cooperation of these agencies to aid the Division in 
making the difficult decisions ahead. Of course, in order to do 
this, it is necessary to speculate on the specific projects that 
will arise. Firmer ideas for the formulation of committees will 
result from the initial meetings of the standing committees and 
the actual specific projects that evolve. 
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CATEGORY 

WATER QUALITY ASSESSMENT 

1. Biological Monitoring 

2. Organic/Disinfectant 
Monitoring 

3. Lake Restoration 
Evaluation 

POLLUTION ABATEMENT 

1. Solids 
a) STP 

b) Septage 

2. Small Community 
Alternatives 

3. On-Site Systems 

4. Operation and 
Maintenance 

5. Non-Point Sources 

TABLE III 

RECOMMENDED RESEARCH AREAS 

STANDING COMMITTEE 
(Division Sections) 

Biological, Lakes, 
Basin Planning, 
Compliance Monitoring 

Construction Grants, 
Regional Engineers, 
Hazardous Waste, 
Industrial Waste 

FY 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

81 82 83 84 85 AD HOC COMMITTEE 

Div. Fish & Wildlife, 
U.S. EPA 

L.E.S., U.S. EPA 

U.S. EPA, Conservation 
Commission/R.P.A. 

DEQE 

DEQE, R.P.A., Operators 
Association 

DEQE, R.P.A. 

DEQE, R.P.A., Div. of 
Forests & Parks 

Operators Association 

DEQE, R.P.A. 
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CATEGORY 

PROGRAM DEVELOPMENT 

CONTINGENCIES 

NEEDS SEMINAR 

TABLE III (CONTINUED) 

STANDING COMMITTEE 
(Division Sections) 

Director, Planning, 
Permits 

Director, Oil Pollution, 
Hazardous Wastes 

R&D, U.S.G.S., U.S. 
Soil Cons. Service, 
Div. Fish. & Wildlife, 
Div. Water Resources, 
U. Mass. Water Research 
Center 

FY 

XXX In-house literature review and connnittee assessment 

81 82 83 84 85 AD HOC COMMITTEE 

L.E.S. 



PROJECT NO. 

68-01 

68-02 

69-01 

69-02 

69-03 

69-04(1) 

69-04(2) 

69-04(3) 

69-05 

69-06 

69-07 

69-08 

70-01 

70-02 

70-09 

70-14 

70-15 

APPENDIX I 

PAST RESEARCH AND DEMONSTRATION PROJECTS 

TITLE 

Modifications to High-Rate 
Trickling Filter Process 

Waste Oil Disposal Survey 

Operator Training Course 

Photographic Analysis of 
Boston Harbor 

Systems Applications for 
Water Pollution Control 

Nutrient Removal from Waste
waters by Primary Treatment 

Pollution of Lakes by 
Watercraft Exhausts 

Suppression of Bottom Deposit
Water Recycling of Nutrients 

Mathematical Model for 
Boston Harbor 

Marine Bioassays of Oil
Dispersant Chemicals 

Microbiological Degradation 
of Waste Oil Sludge 

Bioassay of Oil Clean-Up 
Chemicals 

Oil Pollution Control Services 

Two-Stage Activated Sludge 
Process 

Pesticides Monitoring and 
Hydrocarbon Analysis 

Biological Recovery of Falmouth 
Coastal Area Following an Oil 
Spill 

Oil Pollution Control in the 
Town-Fore River Area 
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INVESTIGATOR 

Metcalf & Eddy, 
Engineers 

A.D. Little, Inc. 

Worcester Jr, College 

Itek Corporation 

Quirk, Lawler & 
Matusky, Engineers 

University of 
Massachusetts 

University of 
Massachusetts 

University of 
Massachusetts 

Hydroscience, Inc. 

Clapp Laboratories, 
Battelle Memorial 
Laboratories 

Tyco Laboratories, Inc. 

Mass. Division of 
Fisheries and Game 

East Coast Services 

Camp, Dresser & 
McKee, Engineers 

Mass. Division of 
Fisheries and Game 

Woods Hole 
Oceanographic 

A.D. Little, Inc, 



PROJECT NO. 

70-19 

70-20 

70-26 

70-29 

70-34 

71-02 

71-03 

71-05 

71-06 

71-07 

71-08 

7109 

71-10 

71-11 

71-12 

71-13 

71-14 

APPENDIX I (CONTINUED) 

TITLE 

Oil Control Barrier 
Chelsea Creek 

Monitoring Thermal Discharges 
by Infra-Red Techniques 

Environmental Monitoring of 
Boston Harbor 

Algae Control by Artificial 
Mixing in Lake Cochituate 

Control of Contaminated Storm 
Water by Use of Sodium 
Hypochlorite at Wollaston Beach 

Use of Organic Polymers to 
Improve Primary Settling 

Methods of Measuring Fecal 
Coliform in Estuarine Water 

Quantitative Analysis of the 
Cape Cod Bay Ecosystem 

Toxic Metals Survey 

Time-Variable Mathematical 
Water Quality and Hydro
dynamic Simulation Model of 
Boston Harbor 

Field Training and Operators 

Charles River Study 

Application of a Mathematical 
Water Quality Simulation Model 
to the Connecticut River Basin 

Oil-Boom Harvester System 

Environmental Systems Study 
Program-Sludge Disposal 

Water Quality Monitoring in 
Boston Harbor (II) 

Connecticut River Basin 
Discharge Survey 
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INVESTIGATOR 

Quincy Adams Marine 
Basin, Inc. 

Raytheon Company 

New England Aquarium 

Jason Cortell & 

Associates 

SEA Consultants 

Calgon Corporation 

Lawrence Experiment 
Station 

Marine Biological 
Laboratory 

Lawrence Experiment 
Station 

Hydroscience, Inc. 

Camp, Dresser & 
McKee, Engineers 

Process Research 
Incorporated 

Quirk, Lawler and 
Matusky, Engineers 

JBF Scientific 
Corporation 

Worcester Polytechnic 
Institute 

New England Aquarium 

Tighe & Bond 



PROJECT NO. 

71-15 

71-16 

72-01 

72-02 

72-04 

72-05 

72-06 

72-07 

72-08 

73-01 

73-02 

73-04 

73-05 

73-06 

73-07 (1) 

APPENDIX I (CONTINUED) 

TITLE 

Grease Removal and Pilot Scale 
Biological Oxidation of Wool 
Scouring/Municipal Wastewater 

Water Quality Improvement Study 
of Tenean and Malibu Beaches 

Bioassays of Oil Dispersing 
Chemicals 

Advanced Wastewater Treatment 
Phase I Feasibility Study 

Wastewater Treatment Plant 
Operator Training Motion Picture 
Film 

Waste Oil Recovery Study 

Water Quality Improvement 
Back Bay Fens 

Computer Linked Water Quality 
Monitors 

Investigations of Mercury 
Problems in Massachusetts 

Computer Applications for Water 
Pollution Control 

Advanced Wastewater Treatment 
Phases II & III: Design, Con
struction, and Operation 

Preliminary Study of the Cape 
Cod Groundwater System 

Assabet River Biokinetic Study 

Cape Cod Wastewater Renovation 
and Retrieval System 

Pilot Plant Investigations of 
Phosphorus and Nitrogen Control 
Strategies 
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INVESTIGATOR 

Metcalf & Eddy, 
Engineering 

Camp, Dresser & 

McKee, Engineers 

Bionomics 

Cleverdon, Varney 
& Pike 

T.R. Productions 

Essa Research & 

Engineering Company 

CE-Maguire, Inc. 

Mass. Division of 
Water Pollution Control, 
U.S. Geological Study, 
U.S. Army Corps of 
Engineers 

JBF Scientific 
Corporation 

Engineering Computer 
Systems 

Cleverdon, Varney & 
Pike 

U.S. Geological Survey 

Northeastern University, 
Department of Civil 
Engineering 

Woods Hole Oceanographic 
Institution 

University of Massa
chusetts, Department 
of Civil Engineering 



PROJECT NO. 

73-07 (2) 

73-07(3) 

73-17 

74-01 

74-02 

74-03 

74-04 

74-13 

75-01 

75-02 

75-03 

75-04 

75-06 

75-10 

75-01 

76-02 

76-03 

APPENDIX I (CONTINUED) 

TITLE 

Impact of Heavy Metals on the 
Aquatic Biota of Massachusetts 
Waters 

Aspects of Sludge Handling and 
Disposal 

Legislative Study 92-500 

Applications of Hydrodynamic 
and Time Variable Water Quality 
Models 

Foul Area Monitoring 

Analyses of Nitrification 
Rates in River 

Forecasting Power Plant 
Effects on the Coastal Zone 

Pilot Plant Relocation 

Water Quality Improvement in 
the Boston Back Bay Fens 

Cape Cod Groundwater Study 

Water Quality Monitoring 

Transport and Impact of Sewage 
Sludge and Dredge Spoil in 
Massachusetts Bay 

High Energy Electron Irradiation 
of Wastewater Residuals 

Transport & Impact of Sewage 
Sludge (75-4 extension) 

Septage Survey 

Nutrient and Trace Organic 
Monitoring 

Pilot Project on Economic
Environmental Input-Output 
Analysis 

29 

INVESTIGATOR 

University of Massa
chusetts, Department 
of Civil Engineering 

University of Massa
chusetts, Department 
of Civil Engineering 

Edward Selig 

Hydroscience, Inc~ 

New England Aquarium 

Northeastern University 
Dept. of Civil 
Engineering 

EG&G, Inc. 

Russo Const. Co. 

CE-Maguire, Inc. 

U.S. Geological Survey 

U.S. Geological Survey 

New England Aquarium 

Massachusetts Institute 
of Technology 

New England Aquarium 

Whitman & Howard, 
Inc. 

Lawrence Experiment 
Station 

Regional Sciences 



PROJECT NO. 

76-04 

76-05 

76-06 

76-07 

76-08 

76-09 

APPENDIX I (CONTINUED) 

TITLE 

Land Disposal of Secondary 
Effluent (73-06 extension) 

Water Quality Improvements in 
the Boston Back Bay Fens, 
Phase II (75-01 extension) 

Hazardous Waste Disposal 

Water Quality Monitoring 

Study Response of Activated 
Sludge Wastewater Treatment 
Process to the Application 
of Septage 

Feasibility Study on the 
Relocation of the Advanced 
Waste Treatment Demonstration 
Plant to New Site at Marlbo
rough, Massachusetts 

30 

INVESTIGATOR 

Woods Hole Oceano
graphic Institute 

CE-Maguire, Inc. 

GCA/Technology 
Division 

U.S. Geological Survey 

University of Lowell 

Metcalf & Eddy, 
Engineering 



APPENDIX II 

PROPOSED RESEARCH NEEDS STATEMENT 
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RESEARCH NEED STATEMENT 

MASS DIVISION of WATER POLLUTION CONTROL WATER QUALITY ond RESEARCH SECTION 

DESCRIPTIVE TITLE 

Define the specific problem 10 be solved· 

Whot is the extent ond importance of the problem, 

-
What form of a solution is needed? (e·g· insttucHon manuo! 1 research report I procen or facility demonstration) 

How will the solution be used and by whom'? 

When will the solution be needed on what ore the consequences,if any, of deferring action on the problem y 

NAME a ORGANIZATION OF REQUESTOR DATE 

SUGGESTED CONSULTANTS REQUIRED BY MO/YR AGENCY PRIORITY 
RATING 



APPENDIX III 

The following is a list of research proposals currently before the 
Division's Research and Demonstration program grouped by research 
category. Where a project has been proposed by a particular investi
gator, the identity of the investigator is noted; where an estimated 
cost accompanied the proposal, this too is noted. 

It is sometimes difficult to list proposals by category because one 
project may cover more than one area. The judgement used in making 
this list came from a knowledge of the content of the proposal and the 
proposed use of the results of research. 

The list consists mainly of ideas in the form of specific proposals 
(solicited and unsolicited) and therefore, do not necessary reflect a 
11needs" inventory. However, the list is indicative of the types of 
decisions that must be made on a yearly basis, by the Research and 
Demonstration program. 
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CATEGORY 

I. WATER QUALITY ASSESSMENT 

A. Inventory: 

B. Classification: 

C. Monitoring: 

D. Analysis: 

PROPOSAL 

1, Groundwater Appraisals 

2. Determination of Drainage Areas 

3. Application of the U.S. Fish and 
Wildlife Classification System 
in Massachusetts 

4. Evaluation of Bioassay Test 

5. Cooperative Development of Bio-
assay Laboratory 

6. Update of Water Quality Standards 

7. Streamflow Stations 

8. New Concepts in River Sampling 
Networks 

9. Marine Ecology Studies Related 
to Operation of Pilgrim Station 

10. Heavy Metals in Coastal Waters 

11. Oil in Shellfish 

12. Chlorine Monitoring - Newburyport, 
Scituate 

13. Math Modeling 

14. Hydrology of Estuaries 

15, Maximum Groundwater Levels 

16. Groundwater Modeling 

17. Low Flow Characteristics 

18. Runoff and Precipitation 

19. Effects of Flow Regulation 

INVESTIGATOR 

U.S.G.S.* 

U.S.G.S. 

U. Mass.** 

U. Mass. 

U.S.G.S. 

U. Mass. 

Mass. Div. Marine 
Fisheries 

Lawrence Experiment 
Station 

Lawrence Experiment 
Station 

COST (K) 

37.5 

6 

Resource Analysis, Inc. 39.5 

U.S.G.S. 

U.S.G.S. 

U.S.G.S. 

U.S.G.S. 

U.S.G.S. 

U. Mass. 

20 

20 
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CATEGORY 

II. POLLUTION ABATEMENT 

A. Point Sources: 

PROPOSAL 

20. Evaluation of Lake Restoration 
Techniques 

21. Biological Substitution of Macro
phytes in Lakes 

22. Evaluation of Lake Restoration 
Techniques 

23. Nutrient Load Allocation 

24. Design Criteria for Single Stage, 
Biological Nitrification
Denitrification 

25. Utilization of Greenhouses for 
Enhancement of Lagoon Treatment 

26. Reevaluation of Imhoff Tank-Trickling 
Filter-Final Clarifier Sequence for 
Preparation of Effluent for Land 
Treatment 

27. Applications of Fish Ponds 

28. Special Considerations for Wastewater 
Treatment in Recreational Areas 

29. Ozone, U-V and U-V Enhanced Ozone 
as Alternatives to Chlorine Dis
infection of Wastewater 

30. Biological Removal of Phosphorus 

31. Wetlands Feasibility Phase II 

32. Ozone-Granular Activated Carbon 
Process for Advanced Waste Treatment 

33. Fluidized Bed Reactors for Nitrifi
cation-Denitrification 

34. Testing Protocol to Predict Opera
tional Failure of Activated Sludge 
Process 

INVESTIGATOR 

Carr Research Labs. 

U. Mass. 

U.S.G.S. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

I.E. P. , Inc. 

U, Mass. 

U. Mass. 

U. Mass. 

COST (K) 

50 



CATEGORY 

B. Non-Point Sources: 

C. Residual Wastes: 

PROPOSAL 

35. Community Management of Multiple 
Privately-Owned Wastewater Treatment 
Systems 

36. Groundwater Contamination from 
Impoundments 

37. Water Quality Problems from Off-Shore 
Development and Coal Extraction 

38. Groundwater Recharge with Treated 
Wastewater 

39. Leachate Attenuation and Transport 

40. Teacup Regulator 

41. Modeling Pollutant Transport in 
Saturated and Unsaturated Zones 

42. Application of Planning Models 

43. Experimental Correlations Between 
Land Use and Mass Generation of 
Pollutants 

44. Fluidized Bed Treatment of Leachate 

45. Electron Disinfection-Sub-Surface 
Injection 

46. Septic Tank Performance 

47. Zimpro Sludge-Land Application 

48. Sludge Application to Agricultural 
Lands 

49. Septage Composting 

50. Septage Composting 

51. Land Treatment Design for Small 
Connnunities 

INVESTIGATOR 

U. Mass. 

U.S.G.S. 

U. Mass. 

U. Mass. 

U. Mass. 

Environmental Design 
and Planning 

U. Mass. 

U. Mass. 

U. Mass. 

COST (K) 

80 

High Voltage Engineering 50 

Center for the Environ
ment and Man 

City of Haverhill 

City of Fitchburg 

PioLombardo 

ERCO 

U. Mass 
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CATEGORY 

D. Special Wastes: 

III. PROGRAM DEVELOPMENT 

A. Planning: 

B. Management: 

C. Regulation: 

D. In-Service and 
Operator Training! 

PROPOSAL 

52. Alternatives to Current Soil 
Percolation Test 

53. Low Energy Systems for Sludge 
Dewatering 

54. Handling of Septage in Municipal 
Plants 

55. Energy Recovery from Solid Waste
Sludge Mixtures 

56. Energy Recovery from Sludge Processing 

57. Removal of Specified Toxic Substances 
in Wastewater 

58. New Metals Removal Technology
Selective Complexation and Membrane 
Processes 

59. Construction Grants Management 

60. Biological Monitoring Program 

61. Lakes Management Program 

62. Management of the Research Program 

63. In-Service Training 

64. Operator Training Center 

65. Development of Timely Short Courses 

66. Technology Transfer Seminars 

INVESTIGATOR 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass. 

U. Mass, 

u. Mass. 

U. Mass. 

COST (K) 

15 
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CATEGORY 

IV. CONTINGENCIES 

A. Oil Spills: 

B. Others: 

PROPOSAL 

67. Nantucket Harbor Oil Spill 
Contingency Plan 

68. Trace Organic Contamination of 
Water Supplies - Monitoring 
and Analysis 

69. Short-Term Studies to Meet Unfore
seen Needs and Answering Inquiries 
for Information 

70. Millers River Study - Monitoring 
and Evaluation of Suspected 
Mutagens 

* United States Geological Survey 

** University of Massachusetts, Department of Civil Engineering 

INVESTIGATOR 

Lawrence Experiment 
Station 

U.S.G.S. 

Klekowsi 

COST (K) 

39.9 

40 



APPENDIX IV 

REVIEW OF RECENT PROJECTS 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 75-02 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Cape Cod Groundwater Study (Phase II) 

U.S. Geological Survey 

Cape Cod and Martha's Vineyard, Nantucket 

The project is a cooperative effort with the 
U.S. Geological Survey for a comprehensive 
groundwater study of Cape Cod and the Islands. 
A basic objective is to develop a hydrologic 
groundwater mathematical model, 

$971,600. 

$373,900 by U.S. Geological Survey 
$296,400 by Division of Water Resources 
$199,800 by Division of Water Pollution Control 
$101,500 by National Park Service 

July 1974 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 75-06 

TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

High Energy Electron Radiation of Wastewater 
Residuals 

Massachusetts Institute of Technology 

Deer Island (Winthrop) 

This is the second phase of a project to demon
strate the use of high energy electron radiation 
to disinfect wastewater and sludge. The basic 
tasks of this phase are to: 

1) Construct, operate and evaluate a pilot 
scale demonstration plant (100,000 gpd) 
at the MDC Deer Island wastewater treat
ment plant site; 

2) Continue laboratory studies on chemical 
and biochemical reactions effected by 
such treatment. 

$513,000 

$30,000 by Division of Water Pollution Control 

October 1975 - October 1977 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 76-02 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Monitoring of Algal Nutrients and Trace Organics 

Lawrence Experiment Station, Massachusetts 
Division of Environmental Health 

Lawrence, Massachusetts 

The Lawrence Experiment Station, with the use 
of an auto-analyzer, will develop a program 
to study the techniques for monitoring algal 
nutrients and trace organics. The program 
includes nutrient analysis for phosphorus and 
nitrogen; investigations into algal assay 
techniques; and analysis of trace organic 
compounds which are suspected to be carcino
genic or otherwise toxic to humans. 

$107,000 

$87,000 by Division of Water Pollution Control 
$20,000 by Lawrence Experiment Station 

September 1975 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 76-08 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Monitoring Septage Addition to Wastewater 
Treatment Plants 

University of Lowell 

Lowell, Medfield, Marlborough,Massachusetts 

This project is an assessment of the effects 
of septic tank wastes (septage) addition to 
full and pilot scale wastewater treatment 
facilities. Included in the study is the 
assessment of the effects on the unit process 
performance and operation and maintenance 
costs. From this research,guidelines dealing 
with recommended septage loading rates and 
operation costs will be prepared. 

$171,500 

$150,000 by Environmental Protection Agency 
$ 21,500 by Division of Water Pollution Control 

September 1976 - November 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 76-10 (1) 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Pilot Plant Investigations of Wastewater Treat
ment 

University of Massachusetts 

Amherst, Massachusetts 

The areas of research and demonstration to 
be covered in this project are: 

1) Nitrogen removal by modifications of the 
biological process and by physical
chemical treatment; 

2) Alternative methods of septage treatment; 

3) Land treatment of wastewater and sludge 

A program of pilot testing reliability in a 
local setting is being conducted to demonstrate 
process reliability. These studies will be 
conducted at the University's Wastewater Pilot 
Plant. 

$292,329 

$173,000 by Division of Water Pollution Control 
$119,329 by University of Massachusetts 

September 1976 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 76-10 (2) 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Field Studies of Non-Point Pollution Loadings 

University of Massachusetts 

Amherst, Massachusetts 

The two areas to be covered in this project 
are: 1) studies of urban non-point pollution 
from stormwater and combined sewers, and 
2) studies of leachate from sanitary land
fills, The first program will supply loading 
data in the area-wide 208 planning process. 
The leachate studies will help the State with 
problems of surface and groundwater pollution 
caused by improper siting and operation of 
sanitary landfills. 

$192, 777 

$114,525 by Division of Water Pollution Control 
$ 78,252 by University of Massachusetts 

September 1976 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 76-10 (3) 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Assessment and Prediction of Improvements 
in Water Quality 

University of Massachusetts 

State-wide 

This project will include studies of stream 
and lake water quality. Stream studies will 
be directed towards providing input to the 
Division's water quality model, especially 
through time-of-travel studies. The lake 
studies will concentrate on verifying the 
existing models to predict the recovery rate 
of eutrophic lakes no longer subject to pol
lutional loading. 

$125,357 

$65,425 by Division of Water Pollution Control 
$59,932 by University of Massachusetts 

September 1976 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-01 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Nutrient Load Allocation and Assessment for 
Hager Pond and Lake Cochituate 

U.S. Geological Survey 

Marlborough, Natick and Framingham, Massa
chusetts 

Studies on Hager Pond will be conducted to 
assess the impact of nutrient removal at the 
Marlborough Treatment Plant. Lake Cochituate 
will be studied to develop a complete, com
prehensive nutrient budget and assess the 
lake's potential for algal growth. Both studies 
involve intensive water quality sampling in
cluding hydrologic measurements, algal growth 
potential tests, sediment analysis and plankton 
and chlorophyll analyses. 

$234,000 

$117,000 by Division of Water Pollution Control 
$117,000 by U.S. Geological Survey 

June 1976 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-02 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Characterization of Solids Behavior in, and 
Variability Testing of Selected Control Tech
niques for Combined Sewer Systems 

Northeastern University 

Boston, Massachusetts 

This study will test the feasibility of apply
ing varying flushing techniques to combined 
sewers, as a potentially low-cost non-structural 
method of pollution abatement. The major tasks 
will be to: 

1) Conduct field tests of selected techniques, 
including the monitoring and assessment 
of pollution characteristics; 

2) Select and conduct an operational testing 
program using both manual and automated 
means; 

3) Develop flushing criteria and cost estimates 
for various flushing techniques and develop 
several operational flushing system designs. 

$243,164 

$168,164 by U.S. Environmental Protection Agency 
$ 75,000 by Division of Water Pollution Control 

October 1976 - December 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-03 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Ozone Demonstration Study 

Metcalf and Eddy, Inc. 

Marlborough, Massachusetts 

The objective of this project is to demon
strate the effectiveness and practicality of 
the use of ozone for disinfection. The study 
will evaluate ozone as a wastewater disinfec
tant under stringent bacteriological standards 
(high level disinfection). The engineering 
and economic considerations of ozone applica
bility will be studied in detail. 

$295,537 

$48,400 by Division of Water Pollution Control 
Other funds from the U.S. Environmental Protection 
Agency and the City of Marlborough 

January 1977 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-04 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Mathematical Modeling of Water Quality 

Resource Analysis, Inc. 

Cambridge and Westborough, Massachusetts 

This project involves consulting services for 
mathematical modeling on an as-needed basis. 
The consultant will aid the Division in keep
ing abreast of recent developments and in the 
use of the four existing models which the 
Division employs in evaluating water quality 
and discharge requirements. 

Services include application of, and field 
work relating to, existing models, state-of
the-art advice, data analysis, computor use 
and software services. 

$38,500 

100% by the Division of Water Pollution Control 

March 1977 - September 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-05 

PROJECT TITLE: 

INVESTIGATOR: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Installation and Evaluation of Porous Pavement
Walden Pond Parking Area 

Northeastern University 

The objectives of this project are to design, 
install, monitor, and evaluate the performance 
of porous pavement on an existing gravel park
ing lot. The experimental paving is made from 
conventional asphalt paving materials, but 
allows rain and melting snows to leak through, 
thus reducing or eliminating expensive storm 
drainage systems. 

The major tasks of this study will be to 
prepare plans and specifications for instal
lation of pavements and to monitor and evaluate 
different surfaces of the parking lot. These 
surfaces include standard pavement, unpaved 
gravel and various thicknesses of porous pave
ment. 

$187,000 

100% by the Division of Water Pollution Control 

April 1977 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-06 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Wastewater Treatment Plant Operator Training 
Facility Feasibility Study 

Fay, Spofford and Thorndike, Inc. 

Central Massachusetts 

The objective of this project is to evaluate 
the feasibility of establishing a training 
center for wastewater treatment facility oper
ators in Central Massachusetts. Three sites 
(Upper Blackstone, Marlborough-East, and 
Lowell University) will be given consideration. 

The tasks of the study include: 

1) Preparation of questions for consideration 
of sites and conferences with appropriate 
agencies; 

2) Investigation of the three sites; 

3) Discussion of legality of constructing 
such a facility on property of other 
governmental agencies, the selection of a 
site, conceptual design of the facility, 
and an estimation of the construction, 
operation, and maintenance costs. 

$5,000 

100% by the Division of Water Pollution Control 

April 1977 - October 1977 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-07 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Cape Cod Wastewater Renovation and Retrieval 
System-II 

Woods Hole Oceanographic Institution 

Falmouth, Massachusetts 

This project involves the continuation of a 
comprehensive groundwater monitoring program 
initiated under a project involving an exper
imental spray irrigation program conducted at 
Otis Air Force Base, Cape Cod, and the opera
tion of a pilot plant. The ultimate objective 
is to evaluate alternative means of wastewater 
treatment and develop design criteria for the 
recharge of water of potable quality to the 
groundwater reservoir~ 

The specific tasks will be to: 

1) Assess the overall mass balance of chemical 
elements in receiving groundwater, and the 
achievement of steady-state conditions with 
increasing rate of application; 

2) Spray irrigation of a fixed volume of ef
fluent. 

$179,248 

$ 60,000 by Division of Water Pollution Control 
$119,248 by U.S. Environmental Protection Agency 

May 1977 - September 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 77-08 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Morses Pond - Lake Restoration Demonstration 
and Evaluation 

Carr Research Laboratory, Inc. 

Wellesley, Massachusetts 

The objective of the project is to evaluate a 
restoration project for Morses Pond in the 
Town of Wellesley, Massachusetts. 

Major tasks will be to: 

1) Evaluate the effectiveness of dredging 
through a water quality monitoring program 
and the monitoring of biological impact; 

2) Assess the methods of handling the dredged 
sediment and alternatives for its disposal; 

3) Determine the possibility of introducing 
more acceptable plants in place of those 
removed by dredging. 

$617,480 

$92,000 by Division of Water Pollution Control 

June 1977 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-01 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Restoration of Water Quality in Nutting Lake 
through Nutrient Management and Control 

Purcell and Taylor, P.C. 

Billerica, Massachusetts 

The main objective of this research is to aid 
the Billerica Conservation Commission and the 
U.S. Environmental Protection Agency in a 
project to improve the water quality of Nutting 
Lake and assess the impacts of the restoration 
effort. 

Specific tasks include: 

1) Design of a dredging program; 

2) Design of a spoils treatment facility and 
a monitoring program for the assessment 
of its operation; 

3) Analysis of the spoil material and evalua
tion of its possible uses; 

4) Evaluation of the entire restoration effort 
by monitoring lake water quality before, 
during and after the restoration effort. 

$322,000 

$79,380 by Division of Water Pollution Control 

August 1977 - July 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-02 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Evaluation of Suspected Groundwater Contami
nation 

Geotechnical Engineers 

Wilmington, Massachusetts 

The objectives of the project are to define 
groundwater movement in the vicinity of Stepan 
Chemical Corporation in Wilmington, Massachu
setts in order to 1) determine whether past or 
present processes at Stepan are contaminating 
groundwater, and the degree of such contami
nation in its areal extent as well as its 
relation to surface water courses and 2) recom
mend procedures for corrective action. 

Major tasks of this project are to: 

1) Install a series of observation wells on 
and adjacent to Stepan Chemical property; 

2) Produce two water table contour maps, one 
done during a period of high water, the 
other at a period of low water, indicating 
horizontal subsurface flow patterns on the 
site; 

3) Produce a geologic map with four cross
sections showing ground surface, ground
water and bedrock elevations; 

4) Produce a map showing the areal distribu
tion of various chemical parameters in the 
groundwater and surface water sampling 
stations and to measure the surface water 
discharge; 

5) Examine alternatives for controlling con
tamination, and provide preliminary cost 
estimates. 

$35,000 

100% by Division of Water Pollution Control 

August 1977 - August 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-03 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Lake Restoration Techniques for Eutrophication 
Control and Institutional Development 

Jason M. Cortell and Associates Inc. 

Natick and Framingham, Massachusetts 

The object of this study is to evaluate the 
feasibility of improving water quality in Lake 
Cochituate by controlling the nutrient input 
to the lake via three feeder streams and esti
mate the costs for such an effort. 

Major tasks are: 

1) An assessment of the effectiveness and 
suitability of existing filter beds for 
the treatment of water from Pegan Brook; 

2) Evaluation and recommendations concerning 
sediment removal in Snake Brook; 

3) Water quality analysis of Beaverdam Brook 
and Fisk Pond with recommendations for 
nutrient removal. 

$24,000 

100% by Division of Water Pollution Control 

October 1977 - January 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-04 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Feasibility Study of Wetland Disposal of 
Wastewater Treatment Plant Effluent 

I.E.P., Inc. 

State-wide 

The aim of this project is to evaluate the 
feasibility of discharging secondarily treated 
wastewater effluent to wetland areas, using 
the natural system as a biological filter in 
lieu of tertiary treatment. 

Specific tasks include: 

1) Identify potential sites for a pilot project; 

2) Select candidate sites with site specific 
pilot demonstration recommendations; 

3) Monitor and evaluate the water quality of 
a wetland system presently receiving second
ary effluent; 

4) Design a pilot demonstration and appropriate 
monitoring system. 

$50,000 

100% by Division of Water Pollution Control 

October 1977 - April 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-05 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Ellis Brett Pond Restoration Project 

Camp, Dresser and McKee, Inc. 

Ellis Brett Pond, Brockton, Massachusetts 

The object of this study is to evaluate the 
engineering feasibility of restoration of 
Ellis Brett Pond in Brockton to swimrnable con
ditions: 

Major tasks include: 

1) Evaluation of existing, and, collection of 
additional data concerning water quality, 
hydrology and topography of the area; 

2) Identification and quantification of 
existing pollution sources to the lake; 

3) Development of design alternatives with 
evaluations of their technical feasibi
lity, costs and effectiveness of control; 

4) Presentation of the findings to the deci
sion-making agencies for review; 

5) Preparation of preliminary plans and 
performance specifications as well as the 
design of a monitoring program for the 
recommended restoration~ 

$10,000 

100% by Division of Water Pollution Control 

November 1977 - May 1978 

59 



MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-06 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Estimation of Groundwater Levels 

U.S. Geological Survey 

State-wide 

The object of this research is to develop a 
system of estimating high groundwater levels 
to help establish criteria for deephole test
ing for the suitability of subsurface disposal 
systems. 

The tasks include: 

1) Continue the state-wide observation well 
network with monthly reporting; 

2) From an analysis of existing data, develop 
an automated method of identifying future 
months of high water levels; 

3) Prepare a guide for Cape Cod for the esti
mation of high water levels at a given point 
from a single water level measurement; 

4) Evaluate the present well network as to 
its completeness and reliability for pre
dicting high water levels. 

$30,000 

$15,000 by U.S. Geological Survey 
$15,000 by Division of Water Pollution Control 

October 1977 - September 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-07 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Demonstration of the Swirl and Helical Bend 
Regulators as Storm Sewer Pollution Control 
Devices 

Environmental Design and Planning, Inc. 

Boston, Massachusetts 

The object of this project is to demonstrate 
and evaluate the effectiveness of two low 
maintenance, static devices as storm-water 
pollution controls. 

Major tasks include: 

1) The design, construction and installation 
of the devices; 

2) The monitoring of the pollution reduction 
performance of the devices; 

3) Calibration of a storm-water management 
model for use in making time variant 
runoff quantity projections; 

4) Testing the feasibility of foul sewer dis
charge to an adjacent sanitary sewer for 
the removal of waste stream effluents. 

$200,000 

$120,000 by U.S. Environmental Protection Agency 
$ 80,000 by Division of Water Pollution Control 

July 1978 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-08 

PROJECT TITLE: 

CONTRACTOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Construction of Dredged Material Containment 
Area, Nutting Lake Restoration Project 

C.J. Mabardy, Inc. 

Billerica, Massachusetts 

The object of this project is to demonstrate 
a method of dredged spoil disposal. The 
specific task is the construction of the spoil 
disposal area. This project is being done in 
conjunction with Project Number 78-01 on 
Nutting Lake. The spoils disposal area con
sists of two containment areas interconnected 
with a flocculation basin. 

$142,865 

100% by Division of Water Pollution Control 

May 1978 - September 1978 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-09 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Foxborough AWT Research and Demonstration 
Facility Evaluation and Disposition 

Cleverdon, Varney and Pike, Consulting 
Engineers 

Foxborough, Massachusetts 

The object of this study is to make recommen
dations concerning the ultimate disposition 
of the existing demonstration facility in 
Foxborough constructed under research and 
demonstration Project Number 73-02. 

Major tasks include: 

1) An evaluation of the present condition of 
the facility; 

2) An evaluation of the sale and salvage 
value of the facility; 

3) An evaluation of reactivation/relocation 
alternatives. 

$10,000 

100% by Division of Water Pollution Control 

August 1978 - January 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 78-10 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Site Selection for Special Wastes Disposal 

Camp, Dresser, and McKee 

State-Wide 

The object of this study is to provide the ground-
work to establish a facility for the disposal of special 
wastes generated within the Commonwealth. These are 
wastes for which no acceptable disposal facility now 
exists; including those wastes classified as hazardous 
wastes. 

Specific tasks include: 

1) Identification of types and quantities of special 
wastes. 

2) Listing the criteria for the evaluation of sites. 

3) Evaluation of potential sites with recommendations 
for an actual site. 

$40,000 

100% by Division of Water Pollution Control 

April 1978 - June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 79-01 

PROJECT TITLE: Massachusetts Stream Gaging Program 

INVESTIGATOR: United States Geological Survey 

DESCRIPTION: The United States Geological Survey in financial 
cooperation with the Division of Water Resources, 
Metropolitan District Commission, Department of 

COST: 

DURATION: 

Public Works, U.S. Army Corps of Engineers, and 
New England Power Company operates 86 continuous
record and about 70 partial-record stream gaging 
stations in the Commonwealth of Massachusetts. The 
program provides the Commonwealth with the informa
tion required in assessing current water availability, 
for managing water quality, for forecasting water 
hazards, and for planning and designing water related 
facilities including those for water supply or waste 
treatment as well as highway culverts and bridges, and 
flood damage prevention structures. 

The object of this project is to sustain the present 
level of effort in this program. 

$30,790 

To June 30, 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 79-02 

PROJECT TITLE: 

INVESTIGATOR: 

LOCATION: 

DESCRIPTION: 

COST: 

FUNDING: 

DURATION: 

Water Conservation Project - Phase I 

Massachusetts Conservation Service Cooperation 

Statewide 

This study is being undertaken to demonstrate the 
extent to which local government units can be en
couraged to initiate water conservation research 
and demonstration projects which augment water 
quality efforts. 

During the course of this project the investigator 
will identify the water conservation activities 
which might be undertaken by units of local govern
ment, will try to encourage the submission of 
applications for projects to study the implementa
tion of such activities by local governments, and 
(through an independent review committee) will 
evaluate the applications thus submitted. The 
review committee will make recommendations regard
ing which of these projects, if any, should be 
funded by the Division in subsequent phases of the 
project. 

$36,700 

100% Division of Water Pollution Control 

September 1978-June 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 79-03 

PROJECT TITLE: U. Mass. Wastewater Pilot Plant - New Wastewater 
Supply System 

INVESTIGATOR: University of Massachusetts, School of Engineering 

LOCATION: Amherst, Massachusetts 

DESCRIPTION: This Division presently has a Research and Demon
stration project with the University of Massachu
setts, School of Engineering for pilot plant studies 
of advanced waste treatment. The Town of Amherst is 
currently building a new wastewater treatment facil
ity. The object of this research is to connect the 
existing pilot plant at U. Mass. to the new treatment 
plant. The pilot plant will then have available a 
reliable source of secondary treated wastewater for 
advanced waste treatment studies as well as secondary 
sludge for dewatering and ultimate disposal studies. 

FUNDING: 

DURATION: 

The connection to the pilot plant has been planned 
for several years, however, no provision for it was 
made in the Division's current contract with the 
University. The reason for this was that cost esti
mates were not available, at the time, for the new 
treatment plant and it was not certain that the 
connection would be eligible for federal funding 
under a Construction Grant. It now appears that 
the project is not eligible for a federal grant, so 
this Division requests authorization of research 
and demonstration funds for this purpose. 

Total Project - $26,447 
School of Engineering - $5,000 
MDWPC - $21,447 

To June 30, 1979 
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL 

RESEARCH AND DEMONSTRATION PROJECT NUMBER 79-04 

PROJECT TITLE: Mathematical Modeling of Water Quality 

INVESTIGATOR: Resource Analysis, Inc. 

LOCATION: 

DESCRIPTION: 

FUNDING: 

DURATION: 

Waltham, Massachusetts 

Water Quality and Research Section 
Westborough, Massachusetts 

The object of this research is to continue the 
refinement of the Division's mathematical model, 
and to provide state-of-the-art advice to Divi
sion personnel in modeling procedures and comput
er use. Specific areas of investigation are as 
follows: 

1. Prepare improved standard procedures for 
the determination of waste load alloca
tions. 

2. Provide additional program codes for in
creased capabilities including the modeling 
of coliform bacteria and temperatures. 

3. Evaluate the water quality sampling program 
and suggest means of improving efficiency, 
reliability, accuracy and meaningfulness 
of the procedures, and to suggest a means 
of better integrating the program with 
modeling work. 

4. Conduct training sessions to discuss the 
implementation of model improvement and 
trouble shoot technical and theoretical 
computer modeling problems as they arise. 

MDWPC - $40,000 

10 months 
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