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THE COMMONWEALTH OF MASSACHUSETTS 

Department of Public Health 
State House, Boston 
December 1, 1965 

Clerk of the House of Representatives, 
State House 
Boston, Massachusetts 

Dear Sir: 

In accordance with the provisions of chapter 96 of the Resolves of 1964, 
I am pleased to file the report of the Department of Public Health, rela
tive to an investigation and study of sanitary conditions of the waters 
of Manchester, Beverly, Salem, Lynn, and Marblehead. 

Very truly yours, 

John A. Bellizia 
Acting Director 
Division of Sanitary Engineering 
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THE CO,MMONWEALTH OF MASSACHUSETTS 

REPORT OF THE DEPARTMENT OF PUBLIC HEALTH FOR AN INVESTIGATION AND STUDY 
BY THE DEPARTMENT OF PUBLIC HEALTH RELATIVE TO SANITARY CONDITIONS 
_OF THE WATERS OF MANCHESTER, BEVERLY, SALEM, LYNN, AND MARBLEHEAD 

December 1, 1965 

To the Honorable Senate and House of Representatives. 

The Department of Public Health, in accordance with the provisions 

of chapter 96 of the Resolves of 1964, herewith respectfully submits its 

report, for an investigation and study relative to sanitary conditions of 

the waters of Manchester, Beverly, Salem, Lynn, and Marblehead. Chapter 96 

of the Resolves of 1964, provides as follows: 

CHAPTER 96 

RESOLVE PROVIDING FOR AN INVESTIGATION AND STUDY BY THE DEPARTMENT OF 

PUBLIC HEALTH RELATIVE TO SANITARY CONDITIONS OF THE WATERS OF 

MANCHESTER, BEVERLY, SALEM, LYNN, AND MARBLEHEAD, 

Resolved, That the department of public health is hereby authorized and 
directed to make an investigation and study relative to the sanitary con
ditions of the waters, shores and harbors of Manchester, Beverly, Salem, 
Lynn and Marblehead and the tributaries between Smith point, Manchester 
and Marblehead light, the suitability of said waters for present and 
future uses, and the methods of securing and maintaining the same, Said 
department may expend for such purposes, such sums as may be appropriated 
therefor and employ such engineering consultants and other assistants as 
may be necessary to carry out the objectives of this resolve. Said depart
ment may report from time to time the results of its investigation and study, 
and its recommendations, if any, together with drafts of legislation necessary 
to carry such recommendations into effect, but shall file its final report 
with the clerk of the house of representatives on or before the first Wednesday 
of December, nineteen hundred and sixty-five. 

Approved June 10, 1964 
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The study conducted by the Massachusetts Department of Public Health 

under Chapter 96 of the Resolves of 1964 shows that 44.5 million gallons 

per day of untreated sewage are dischar·ged through the South Essex Sewerage 

District, Marblehead, Swampscott, Nahant, and Lynn ocean outfalls. Sewage 

is also discharged from over 200 homes through 141 known private outfalls. 

The study also showed that the primary use of the coastal waters is 

for recreational activities such as bathing, water skiing, boating and 

fishing. Shellfish harvesting is now limited because of the pollution 

in the shellfish-growing areas. Certain tidal waters of the study area 

are known to have a good potential as shellfish-growing areas. 

Because the study area is recreational in nature, it can be anticipated 

that problems will arise from the discharge of untreated sewage into such 

an area. Sewage debris, odors, and high bacterial counts have all reduced 

the present and future use of the area's recreational and conmunercial 

resources. 

So that the quality of the coastal waters may be suitable for present 

and future uses, the elimination of all private sources of sewage and 

industrial pollution is required. This can best be accomplished by having 

all homes tied into the existing sewerage systems, extending the sewerage 

system to those areas not presently served by sewers and having all homes 

tied into the sewer extensions, or the subsurface disposal of sewage in 

areas where extensions of the sewerage system are not contemplated in 

the near future, 

The discharge of untreated sewage from ocean outfalls into an area 

widely used for water contact sports and boating and fishing cannot be 

condoned and should not continue. The removal of floating materials and 

settleable solids and the disinfection of sewage for bacterial control are 

necessary at this time. This is required at all the municipal outfalls to 

obtain maximum possible use of the beaches and waters of the study area. 
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RECOMMENDATIONS 

This survey by the Massachusetts Department of Public Health has shown 

that most of the waters of the study area are devoted to recreation. The 

numerous bathing areas and boating facilities require water of good bacterial 

and chemical quality, and should contain no offensive debris to detract from 

the enjoyment of these activities. The survey also showed that the classifi

cation of the shellfish-harvesting areas must be reexamined. 

The following recommendations, if carried out, will result in coastal 

and tidal waters which will be of a quality consistent with the required 

standards for present and future uses: 

1, Because most of the study area is presently sewered and plans 
are available to extend these sewers in the near future, all 
private sewers discharging either sewage or industrial wastes 
must be connected to the existing sewerage systems. The local 
board of health has ample authority to require such connections 
under Regulation 2.9 of Article XI of the State Sanitary Code and 
Section II of Chapter 83 of the General Laws. 

2. Municipal sewerage systems should be extended as rapidly as 
possible to those developed areas where subsurface sewage disposal 
is not feasible because of soil conditions. The connection of all 
houses and industries to the sewerage system extensions must be 
required. 

3. In those areas where sewers are not now available nor sewer 
extensions contemplated in the near future, the local board of 
health must require the installation of subsurface sewage dis
posal works designed and constructed in accordance with Article 
XI of the State Sanitary Code. If this is not possible, the 
homeowner shall be required to engage a consulting engineer skilled 
in the matters of sewage disposal to make a study of the conditions 
and to confer with the Massachusetts Department of Public Health 
relative to alternate methods of disposal. 

4. All private sewer outfall pipes must be disconnected and removed. 

5. The discharge of untreated sewage from ocean outfalls into an area 
widely-used for water contact sports such as bathing and water skiing 
and other recreations such as boating and fishing cannot be condoned 
and must be prohibited. 

6. The Department recommends that treatment works be installed for 
the removal of floating material and settleable solids and for the 
disinfection of sewage for bacterial control. 

7. The Department further recommends that the South Essex Sewerage 
District Commission, the City of Lynn, the towns of Nahant, Swamps
cott, Marblehead, and Saugus engage consulting engineers to prepare 
a report relative to sewage treatment for each of the above-mentioned 
municipalities. 

V 



8. The present General Laws with regard to water pollution control, 
namely Section 5 of Chapter III as amended, and the Department of 

iublic Health's rules and regulations are adequate to require 
nstallation of the necessary works. No new legislation is , ..... = .... _,,~. 
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PART I 

GENERAL CONSIDERATIONS 



I - GENERAL CONSIDERATIONS 

This investigation was authorized under Chapter 96 of the Resolves of 

1964, and the sum of $15,000 was authorized to carry out this investigation. 

Funds became available in September 1964. The final report is to be filed 

on or before the·first Wednesday of December 1965. 

This investigation was carried out because of numerous complaints by 

residents of the North Shore area of unsanitary conditions of beaches and 

coastal waters in the area from Manchester to Lynn. The Department studied 

the coastal strip from the Manchester-Beverly town line to the Winthrop Beach 

area of Winthrop Highlands. The Manchester area was studied previously during 

the SUllllller and fall of 1962, and this report is available in Room 511, State 

House, Boston, Massachusetts. Portions of the recommendations of the Manches

ter report have been carried out by the Manchester Board oi Health. Portions 

of the area were previously studied under Chapter 26 of the Resolves of 1949 

and Chapter 23 of the Resolves of 1950. In order to carry out the entire in

tent of Chapter 96 of the Resolves of 1964 calling for the methods of securing 

future uses, studies relative to growth and potential growth of the towns and 

the exisitng sewerage systems were required. 

Upon submission of this report all intents of Chapter 96 of the Resolves 

of 1964 will have been carried out. 

Main Objective 

The investigation and study of the waters, shores, and harbors of 

Manchester, Beverly, Salem, Lynn, and Marblehead and the tributaries between 

Smith Point, Manchester, and Marblehead Light are to determine the present 

sanitary conditions of said areas and the suitability of said waters for 

present and future uses. 

Procedure 

The attainment of these objectives has been considered on the basis of 

the ocean outfalls in said waters. These include the Manchester, South Essex 

Sewerage District, Marblehead, Swampscott, Lynn, and Nahant ocean outfalls. 

Each was investigated and studied to determine: 

1. The direction of floating solids 

2. The dispersion of the sewage field and its influence upon the 
littoral area in the vicinity 

3. The bacterial die-off 

4. The present condition of the outfall sewer line 
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Concurrent with the outfall investigation and study, a sanitary survey 

of the shorelines bordering said waters was undertaken. Further, a sanitary 

survey of the tributaries .from Smith Point, Manchester, to Marblehead Light 

was performed. These surveys revealed the location and extent of private outfall 

sewers and other sources of pollution to said waters. 

Results 

Results of survey reported as required. 

Purpose of Study 

The study was undertaken to determine if the quality of the coastal 

waters in the study area should be raised so that the quality would be con

sistent with the requirements of present and future water uses. If found 

that the water quality should be upgraded, specific recotmnendations should 

be made as to the quality of the water required and methods of achieving 

this quality. 

Generally, shellfish require water of the highest quality expected in 

the area. 

Many of the shoreline areas examined under the provisions of the study 

are productive shellfish areas. Shellfish taken from the waters of Massachu

setts for food purposes are used in interstate commerce, and the sanitary 

requirements for such shellfish areas are administered under the Cooperative 

Shellfish Program of the U.S. Public Health Service and the participating 

shellfish producing states. This program originated in 1925 as a result of 

a typhoid epidemic attributed to the consumption of contaminated oysters. 

Bacteriological standards and shellfish growing waters have been developed and 

all interstate shipments of shellfish must conform to these standards. A 

median coliform MPN of 70/100 ml. or less is the acceptable limit for growing 

waters from which shellfish may be taken for direct use as food. 

Shellfish growing in waters having a coliform MPN greater than 70 cannot 

be harvested for food purposes by the general public. Under certain conditions 

shellfishermen licensed by the Department of Natural Resources may take shell

fish from waters having an MPN of 70-700. All shellfish taken by these so-called 

Master Diggers must be submitted to a treatment process approved by the Depart

ment before being marketed for human consumption. It is prohibited to take 

shellfish for food purposes from waters where the median coliform MPN exceeds 

700. Such areas are classified as closed and are posted by the Department 

against the taking of shellfish for food purposes. 
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In addition to bacteriological sampling, the proper classification of 

shellfish areas includes an evaluation of the effects of sources of pollution 

on the quality of the growing waters and the shellfish. The effectiveness of 

sewage treatment processes must be considered along with mixing and dilution 

and natural die-off of microorganisms in an unfavorable marine environment. 

It is a known fact that active shellfish, because they are filter feeders, 

will reflect the quality of water in which they are growing. The coliform 

MPN's of the shellfish will usually exceed those of the overlying waters 

because they filter large quantities of water to obtain food, thereby con

centrating the suspended bacteria. 

Bathing does not require such a high quality water as does shellfish 

harvesting. A count of less than 2,400 coliform bacteria per 100 ml. is 

acceptable in Massachusetts. Active sources of pollution adjacent to the 

bathing area should not be tolerated regardless of bacterial results. 

Bathing in areas receiving sewage wastes is not pleasant And raw sewage 

may contain bacteria that causes gastrointestinal illness and bacteria 

and other organisms that are causative agents of eye, ear, nose, and 

skin ailments. 

Odors, arising from coastal water receiving raw sewage discharges, 

become obnoxious at times and interfere with normal living habits. Sleep, 

especially, may be curtailed if windows cannot be opened during hot weather. 

Recreation of most types is curtailed by odors. 

While of little public health significance, sewage solids, grease, and 

debris associated with sewage are offensive to the senses when found upon the 

shore or floating in a harbor. 
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II - DESCRIPTION OF AREA AND METHODS OF STUDY 

Study Area 

The area studied in this investigation included the shores, beaches, 

tidal waters, and portions of the tributaries of Beverly, Salem, Danvers, 

Peabody, Marblehead, Swampscott, Nahant, Lynn, Revere, and portions of 

Winthrop. Included in this study were dye dispersion tests conducted on 

the sewage outfalls of South Essex, Marblehead, Swampscott, Nahant, and Lynn. 

The shoreline distance studied is 74.4 miles of which about 35 miles were 

recreational beaches. A total of 22.6 miles of tributaries were examined, 

and 44 square miles of tidal waters were examined for evidence of sewage. 

Generally, the area lying west and south of a line drawn from the Manchester

Beverly town line to Winthrop Highlands in Winthrop and easterly of Routes 

1 and 128 is covered in this report. See Figure #1. 

Procedures 

Sanitary Survey 

A survey was conducted along the entire shoreline and the tributaries 

from the Manchester-Beverly town line to Point of Pines in Revere. The sur

vey was conducted by foot and in some instances by small boat. All private 

sewer overflows, street drains, stonn drains, and industrial waste pipes were 

photographed, locations plotted on Coast and Geodetic survey maps, recorded on 

a master survey sheet, and when necessary sampled. 

The names and addresses of owners of individual sewer outfalls were 

obtained whenever possible. All pipes were summarized into four separate 

categories: pool, sewage overflow, street and land drains, and industrial 

wastes. 

Bacterial Survey 

Shoreline - Bacterial samples were collected at 53 selected sampling points 

between the Manchester-Beverly line to Winthrop Highlands in Winthrop. Samples 

were collected in sterile bacterial bottles kept on ice and carried to the 

Lawrence Experiment Station of the Massachusetts Department of Public Health 

for bacterial analysis. All analyses were made using the membrane filter 

technique and bacteria reported as numbers of coliform bacteria per 100 mls. 

of sea water. Six sets of samples were collected under varying conditions of 

tide and wind which were noted. See Table #1 and Figure 2. 

Harbor - Bacterial samples were collected from all of the harbor waters 

at the time of the dye dispersion studies. Samples were analyzed by the mem

brane filter technique in the field and at the Lawrence Experiment Station and 
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reported as coliform per 100 mls, of sea water. 

Sewage - Bacterial samples were collected from all of the sewerage 

systems and analyzed for coliform bacteria. 

TABLE 1 

Shoreline Sampling Stations 

1, Railroad bridge at Manchester-Beverly town line - end of Boardman Avenue 

2, West Beach - between two piers near bathhouse 

3. Plum Cove. - opposite boat house 

4, Mingo Beach - opposite pole #BG & E 2818 

5, Patch Beach - end of Blackenbury Road 

6. Mackerel Cove - opposite bathhouse 

7. Tuck Point - end of Water Street 

8. Bridge exit of Danvers River 

9. Collins Cove - opposite school 

10. Salem Willows - beach beside pier 

11. Juniper Cove - opposite Lowell Street 

12, Cat Cove - near pumping station 

13. Derby Wharf - at lighthouse 

14, Palmer Cove - behind baseball field at pier end of Lafayette Place 

15, Pickering Point - 3 post sign at Forest River Park 

16, End of Village Street 

17, Near Naugus Head-end of Green Street 

18, Fluen Point - wharf on Mooring Road off Bradlee Road 

19, Dolliber Cove - near brook culvert 

20, Near Fort Sewell 

21, Boston Yacht Club - public landing 

22, Ladys Cove - near brook culverts, two 4-foot diameter pipes 

23, Boden Point - pier - Harvard Street 

24, Marblehead Light - pipe 

25. Near Marblehead Pump Station 

26. Flying Point 

27. Marblehead Causeway - middle of beach 

28, Devereaux Beach - end of Gallison Avenue 

29, Phillips Beach A - road beside Colony Inn near Marblehead line 

30, Phillips Beach B - at end of Ocean Avenue 
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31. Phillips Point - end of Galloupes Point Road 

32. Fishermans Beach - back of Swampscott Yacht Club 

33. King Beach - Lynn Shore Drive and Ocean Terrace 

34. Lynn Beach A - in front of MDC Police Station 

35. Lynn Beach B - in front of bathhouse near middle of Beach 

36. Lynn Beach C - at park:1.rtg lot 

37. Little Nahant Beach - behind Coast Guard building 

38. Cedar Point - at the point 

39. Near :Great Ledge - in back of #9 Swallow Cove Road 

40. Bass Rock - on Joseph's beach near intersection of Cliff Street and 
Willow Road 

41. Pond Beach - in back of last house on Willow Road 

42. West Cliff - in back of Bayside Inn 

43. Black Rock Beach - end of Wendall Road 

44. Sand Point - adjacent to 3rd light in water 

45. Lynn Yacht Club - between Volunteer Yacht Club and Roland Ice Cream Co. 

46. Power Plant - behind two small tanks 

47. General Edwards Bridge 

48. Point of Pines Beach - in front of 349 Rice Avenue 

49. Revere Beach - opposite intersection of Route 60 and Shore Drive 

50. Crescent Beach - in front_of Seaside Ballroom 

51. Short Beach - at end of Pearl Avenue and Winthrop Parkway 

52, Grovers Cliff - behind #11 Nahant Avenue 

53. Winthrop Beach - intersection of Shore Drive and Hawthorn Avenue 

Dye Dispersion Survey 

In order to accurately follow the flow path and fate of sewage dis

charged in the study area, a fluorescent dye, Rhodamine B, was dumped into 

the sewage boils under varying wind and tide conditions. This dye is in a 

solution with the same specific gravity as sewage and can be expected to behave 

in a manner similar to sewage. The dye can be followed visually or by an 

instrument called a fluorometer. In general, the amount of mixing and dilution 

available for sewage dispersion is also shown by this method. The movement of 

the sewage field was followed and accurately mapped using the dye as an indica

tor. The effect of wind and tide conditions was noted. See Figure #3. 

Sewer Outfall Sampling 

Samples of sewage from each of the sewerage systems were collected at a 

point just prior to entering the outfall sewer. This is taken as being repre

sentative of the characteristics of the sewage being discharged into the sea 
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water through the outfall pipes. Samples were analyzed for BOD, suspended 

solids, pH, volatile suspended solids, alkalinity, chlorides, grease, total 

nitrogen, copper, chromium, chloride demand and settleable solids. Where flow 

measuring equipment was not available, portable flow measuring devices were set 

up and flow measured during the time of the sampling. 

Bottom Sampling 

Samples of bottom deposits in the vicinity of the outfall "Boils" 

were collected with a Petersen Dredge and analyzed for physical character

istics, microorganisms, percent organic debris, percent inorganic debris, 

and percent volatile solids. 
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III - USE OF COASTAL WATERS 

Present Recreational Uses 

At this time about 35 miles of salt water bathing beaches are in the 

study area. Private and public beaches are now in use. While there is much 

bathing in the area, further development of bathing is now limited because of 

the unsanitary conditions found in some areas. Local sewage pollution from 

small private pipes disposing of sewage onto the land prevents bathing. Also 

the litter from a sophisticated society often finds its way to the beaches 

via the large outfall sewers. Depending upon wind and tide conditions, debris 

such as condoms, grease balls, toilet paper, plastic covers for sanitary nap

kins,._ garbage, etc., accumulates on the beaches and shoreline. Also, oil and 

gasoline became evident in some areas of the harbors. Odors arising from 

sewage are sometimes present giving rise to complaints. Bathing is also 

limited in some areas because of bacterial counts that are above 2,400 coli

form bacteria/1OO mls. of sea water, 2,400 being the accepted median value in 

most of the states of the United States as well as Massachusetts. See Table II. 

Boating is extremely popular in all harbors of the North Shore. Numerous 

marinas and yacht clubs are available for mooring and wharf privileges. The 

main objections from boaters tend to be the deposition of scum, grease, and 

oil upon the hull of the boats. Also, where large amounts of hydrogen sulfide 

are found, in an area such as the study area where tanneries are found, the 

blackening of a white paint· is evident because of the reaction of hydrogen sul

fide with the white lead contained in paint. 

A. Beverly 
1. West Beach 
2. Mingo Beach 
3. Plum Cove Beach 
4. Patch Beach 
5. Lynch Park 
6. Mackerel Cove Beach 

B. Salem 
1. Salem Willows 
2. Forest River Park 

C. Marblehead 
1. Village Street 
2. Naugus Head 
3. Dolliber Cove 
4. Castle Rock 
5. Causeway Beach 
6. Devereux Beach 

TABLE II 

Bathing Beaches 
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D. Swampscott 
1. Philips Besch 
2. Fishermans Beach 
3. Kings Beach 

E. Nahant 
1. Lynn Beach 
2. Little Nahant Beach 
3. Josephs Beach 
4. Dorothy Cove Beach 
5. Pond Beach 
6. Black Rock Beach 

F. Revere 
1. Revere Beach 
2. Crescent Beach 
3. Short Beach 

G. Winthrop 
1. Winthrop Beach 

The product of this reaction is black or gray lead sulfide. Odors and 

sighting objectionable or offensive solids interfere with the full boating 

use of the harbors in most areas. See Table III. 

There is skin diving in the waters of the study area, but it is limited 

in some areas because few people would knowingly dive in an area affected by 

the sewage field of a deep sea sewerage outfall. Solids cause reduced visi

bility in areas where a sewage field persists. 

TABLE III 

Yacht Clubs and Marinas 

A. Beverly 
1. Jubilee Yacht Club 
2. Richards Marina 
3. Beverly Marina 
4. Tand M. Boat Livery 
5. Bass River Yacht Club 
6. United Shoe Yacht Club 
7. Danvers River Yacht Club 

B. Salem 
1. Salem Willows Yacht Club 
2. Salem Marine ~asin 
3. Pier Transportation Company 

C. Marblehead 
1. Boston Yacht Club 
2. Marblehead Yacht Club 
3. Dolphin Yacht Club 
4. Eastern Yacht Club 
5. Corinthian Yacht Club 
6. Marblehead Transportation Company 
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D. Swampscott 
1. Chalson's Boat Livery 
2. Swampscott Yacht Club 

E. Nahant 
1. Bass Point Marina 

F. Lynn 
1. Volunteer Yacht Club 
2. Lynn Yacht Club 
3. Harbor Lounge Marina 
4. Lynnway Marina 
5. Whiting Marine Works 
6. Mercury Outboard Center 

G. Revere 
1. Point O'Pines Yacht Club 
2. Captain Fowler's Marina 
3. North Shore Marine 

H. Winthrop 
1. Belle Isle Boat Livery 

Much sport fishing activity takes place within the study area. Black 

back flounder, cod, haddock, yellowtail, striped bass, mackerel, and whiting 

are plentiful in the area. Salt fish supporting the above sport fish are 

Atlantic silversides, cononon mummichog, striped killifish, smelt, herring and 

sticklebacks. In addition to the above, Salem Harbor is an excellent spawning 

area for black back flounder. Massachusetts Bay, Nahant Bay, and Broad Sound 

receive heavy fishing during the warm months of the year. Fishing from the 

numerous bridges and wharves in the area is also popular. 

Present Cominercial Uses 

Presently little use is being made of the available shellfish since the 

areas are closed to the taking of shellfish because of pollution. The study 

area contains an estimated 1,862 acres of shellfish growing areas based on a 

survey conducted by the Massachusetts Department of Public Health in early 

1960's. Of these growing areas only 280 acres are open for the taking of 

shellfish for direct use as food; 276 acres are classified as moderately 

polluted and open only to master diggers for the taking of shellfish for 

purification; and 1,306 acres are closed to the taking of all shellfish. 
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Open (Approved Areas) 
Moderately Polluted 
Closed (Prohibited Areas) 

Acres 

280 
276 

1306 
1862 

Percent 

15.0 
14.0 
71.0 

100.0 

A report is presently being written by the Massachusetts Department of 

Natural Resources, Division of Marine Fisheries, on shellfish and finfish 

in the Salem and Beverly Harbors. Early investigations show that the Danvers, 

Waters, Crane, and Bass rivers west of Kernwood Avenue Bridge have an excellent 

potential for future shellfish production. 

Lobstering is practiced extensively in the ares. Lobster pots dot most 

of the harbors of Lynn, Swampscott, Marblehead, Salem, and Beverly. The total 

pounds of lobsters trapped are not known since records are not kept on an area 

basis. 

Little commercial fishing is done in the area. One concern engages in 

gill net fishing for local species of fish for six weeks yearly. There is no 

other known commercial fishing. Numerous charter boats are available, as are 

rental boats for sport fishing. 

Waste Disposal Uses 

At this time sewage is disposed of into offshore waters from Manchester, 

South Essex Sewerage District, Marblehead, Swampscott, Lynn, and Nahant ocean 

outfalls. Screening and comminution is the maximum treatment provided at this 

time. About 45 million gallons per day of sewage is presently being discharged 

to the coastal waters through these ocean outfalls. 

Future Recreational Uses 

Future use of public and private bathing areas will be greatly increased 

when the untreated sewage from offshore outfalls is properly treated, private 

sewage disposal units emptying their contents onto rocks and shoreline and 

beaches are eliminated and private and commercial boats depositing bilge pump

ings and toilet contents into the harbors are controlled. The public and 

private beaches will not contain the familiar gray scum, grease balls, and 

other floating material associated with sewage. The future with predicted 

shorter working hours will provide more leisure time for working people. This 

will create a demand to use and enjoy the natural resources, the beaches 

and tidal waters. 
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Boating will no longer need to use the present sewerage outfalls as aids 

to navigation, nor will boat owners be reluctant to use tidal waters because 

of destruction and defacing of painted surfaces due to chemical decomposition 

and grease and oil accumulation. Boating is an enjoyable and relaxing past

time in clean water, but this is not possible in areas where raw sewage floating 

on the surface for several hundred feet to several miles is visible. 

Skin Diving - The popularity of this sport has increased greatly within 

the past few years and can be expected to continue to increase. If sewage is 

eliminated from the coastline, the study area can be an excellent locale for 

this sport. 

Much is said of sewage pollution and fishing, but it has been difficult to 

associate reduced fishing and pollution. Fish are now thriving in the area and 

presently it is not possible to say that better fishing will be found when re

duction in the present pollutional load is accomplished. 

Future Commercial Uses 

Shellfish harvesting is expected to be the most significant future com

mercial use. Those shellfish areas which are presently closed would support 

shellfish harvesting of legal size clams. Young shellfish are growing in the 

area which, if properly managed, will support succeeding years of harvesting. 

The Massachusetts Department of Natural Resources, Division of Marine Fisheries, 

is preparing a shellfishery report at this time. Estimates of the yield of the 

shellfish-growing areas are not yet available. 
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IV - RESULTS OF NORTH SHORE LEGISLATIVE STUDY 

Sanitary Survey 

The sanitary survey of the shoreline of the cities and towns included in 

the North Shore Study was conducted on foot or by small boat. Due to the dif

ference and the inaccessibility of terrain, it is estimated that approximately 

10 percent of. the sources of local pollution could not be found. In some 

instances elaborate means, such as cement and/or other debris, were used to 

conceal pipes and conduits. For the most part the people interviewed were 

very cooperative and all hoped that the unsanitary conditions could be alle

viated as soon as possible. As many as ten or twelve homes were found to be 

connected to some of these pipes. Summer residences were also found to be 

added to these "combined usage" pipes, thus adding to the number of local 

sources of pollution in a specific area. 

The following is a brief resume of the local sources of pollution town-by

town: 

Beverly - A total of twenty-three (23) pipes, plus three unsewered areas, 

were found in the City of Beverly. A breakdown of the pipes are as follows: 

nine swinuning pool intake and outlet pipes; six land, street, and/or storm 

drains; one industrial waste outlet; and seven pipes discharging domestic 

sewage into the harbor. Three unsewered areas comprising approximately sixty

five houses also discharge sewage to the harbor. Most of the seven sources of 

pollution were found to be near existing sewer lines, but were located on rock 

ledge or were too low in elevation to be connected to these lines. The one 

source of industrial waste was a dry well overflow from an experimental chemical 

laboratory. The three unsewered areas (Area 1 - South of Bates Park - 17 homes), 

(Area 2 - South of Bridge Street - 10 homes), (Area 3 - Salters Point - 35 homes) 

have top priority with regard to connection to the present sewerage system 

or extension therof when funds are available according to local authorities. 

It is recommended that: 

1) The seven pipes found to be discharging sewage be disconnected and 
physically removed. 

2) These seven sources be connected to the existing sewerage system or 
extension thereof, 

3) The three unsewered areas be inunediately sewered and connected to 
the present sewerage system and/or extension thereof, 

Salem - A total of thirty-three (33) pipes were found in the City of 

Salem. Twelve (12) of these pipes were found to be storm, street, or land 
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drains. Thirteen (13) of these pipes were presently discharging, or are 

capable of discharging, sewage into the harbor. Ten (10) of the thirteen 

were sewer overflow pipes capable of discharging sewage onto beaches and 

other shoreline areas which are now or could be bathing areas in the future, 

Three (3) of the above-mentioned thirteen sources were found on Winter Island, 

Of these sources, one was direct sewage flow from a boys' school (.20-25 pupils 

and staff) and the other two were septic tank overflows located on the island, 

The seven (7) industrial waste pipes were found to be floor drains and 

cooling and wash water discharges to the harbor. It is recommended that: 

1) The area where the three individual sources of local pollution exist 
be sewered and incorporated into the present sewerage system or· 
extension thereof. 

2) The pipes of these three individual sources be disconnected and 
physically removed. 

3) No sewage should be allowed to overflow except in extreme emergencies, 

4) Industrial waste pipes be removed only where actual industrial waste 
is being discharged--not merely cooling waters. 

P~body - Two sources of pollution were found in the Town of·.Peabody. 

Both of these sources are industrial waste. One source is a lagoon used 

for holding solid tannery waste located next to the Waters River. Also at 

this site scraps of leather and some solid tannery waste were noted being used 

for landfill on the shoreline and into the Waters River. The second source 

found was a pipe discharging liquid tannery waste into the Waters River. 

It is recommended that: 

1) The use of the present lagoon be discontinued and the lagoon be 
filled, If a lagoon is necessary, it should be constructed at a 
great enough distance to prevent overflow and/or leaching into the 
Waters River. 

2) The landfill with scrap leather and solid tannery waste be stopped 
immediately. 

3) This landfill be removed from the shoreline of the Waters River 
and proper disposal by burial be made in a location other than 
that presently in use. 

4) The pipe discharging liquid tannery waste be disconnected and 
physically removed. 

5) The liquid tannery waste be incorporated into the present sewerage 
system and/or extension thereof with proper pretreatment, if necessary. 

20 



Danvers - A total of thirty (30) pipes were found in the Town of Danvers. 

Seventeen (17) of these pipes were found to be discharging domestic sewage 

into the Crane River. Fourteen (14) of these sources are located in the Water 

Street area. Five (5) sources of industrial waste were found and are composed 

of the following: tannery waste, floor drains, and metal part washings. It is 

recommended that: 

1) All seventeen (17) pipes discharging sewage to the Crane River be 
disconnected and physically removed. 

2) The Water Street area containing fourteen (14) sources of pollution 
be sewered. 

3) The seventeen (17) sources of pollution be connected to the present 
sewerage system or extension thereof. 

4) All industrial waste pipes be disconnected and physically removed. 

5) All industrial waste be incorporated into the present sewerage system 
and/or extension thereof with pretreatment where necessary. 

Marblehead - A total of seventy-one (71) pipes were found in the Town of 

Marblehead, including the area known as Marblehead Neck. Fifty (SO) of these 

pipes were found to be discharging domestic sewage onto and/or into the harbor. 

Approximately thirty (30) of the fifty (SO) pipes were located in areas where 

a sewerage system now exists. Due to rock ledge and/or elevation of houses, no 

connection to the present sewerage system has been made. Two pipes located 

off the Causeway to Marblehead Neck were found discharging industrial waste as 

well as storm water. 

The Town of Marblehead is presently extending its sewerage system. It is 

imperative that all houses be connected as soon as the system becomes available. 

It is also imperative that all homes be connected to the sewerage system or its 

extension, regardless of elevation or rock ledge, to prevent continued pollu

tion of the tidal water. It is recommended that: 

1) All pipes discharging domestic sewage to the harbor be disconnected 
and physically removed. 

2) These sources of pollution be incorporated into the present sewerage 
system and/or extension thereof. 

3) The pipes discharging industrial waste and storm water be limited to 
storm water only. 

4) The industrial waste be removed from its present point of entry and 
incorporated into the present sewerage system and/or extension thereof 
with pretreatment, if necessary. 

21 



Swampscott - A total of nineteen (19) pipes were found in the Town of 

Swampscott. Eleven (11) sources of local pollution were found discharging 

sewage into the harbor. All of the above-mentioned sources were found in the 

following areas: Phillips Point, Galloupes Point, and Littles Point, which 

are presently unsewered. It is recommended that: 

1) All pipes discharging sewage to the harbor be disconnected and 
physically removed. 

2) The area containing the eleven (11) sources of pollution be sewered, 

3) This area when sewered be incorporated into the present sewerage system. 

Nahant - A total of thirty-four (34) pipes were found in the Town of Nahant. 

Thirty-three (33) pipes were found to be discharging domestic sewage into the 

harbor. All thirty-three (33) pipes are located in areas where a sewerage 

system is present. Due to rock ledge and elevation of houses no connection 

has been made to the existing sewerage system. On the northern and eastern 

shoreline, several overflow pipes were found and according to local authorities 

are capable of discharging domestic sewage from one or more homes in an emergency. 

These sewage overflows and several others located throughout the town are capable 

of discharging domestic sewage onto beaches which are now, or could be, bathing 

areas in the future. It is imperative that the town incorporate all homes, 

regardless of elevation or rock ledge, into the present sewerage system or 

sewer extension. It is recommended that: 

1) All pipes discharging domestic sewage to the harbor be disconnected and 
physically removed. 

2) The thirty-three (33) sources of pollution be incorporated into the 
present sewerage system or extension thereof. 

3) All houses be connected to the sewerage system and/or extension 
thereof regardless of rock ledge or elevation. 

4) All sewage lines, where overflows exist, be provided with pumps, 
pumping stations, etc., to handle increased flows, thus decreasing 
the frequency of bypassing domestic sewage except in case of 
emergency. 

Lynn - A total of nine (9) pipes were found in the City of Lynn. Eight 

of the nine sources were found discharging domestic sewage into Lynn Harborw 

Three (3) of these sources are sewer overflows and are capable of discharging 

domestic sewage onto beaches which are now or could be bathing and shellfish 

harvesting areas in the future. It is recommended that: 

1) All pipes discharging sewage into the harbor be disconnected and 
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physically removed. 

2) All sources of pollution be connected to the existing sewerage 
system and/or extension thereof. 

3) Two of the three lines containing overflows be provided with pumps, 
pumping stations, etc., to handle increased flows, thus decreasing 
the possibility of bypassing domestic sewage, except in case of 
emergency. 

4) The remaining sewer overflow, although chlorinated, should be 
removed completely from the present location. It provides a 
public health hazard due to its location on a public bathing area, 
namely Kings Beach near the Lynn-Swampscott town line. 

During the sanitary survey the shoreline and tidal waters of the cities 

and towns were intensively observed. 

It was noted that no sewage or debris associated with sewage from local 

sources of pollution remained at the site of entry onto the shoreline or 

into the harbor. The reason for this appeared to be that all individual pipes 

and conduits were of sufficient length to carry the sewage into the water or 

within the tidal zone to be carried away at high tide. Many individual pipes 

were concealed in crevasses and cracks and covered with cement and other debris. 

It was observed that in many areas where individual pipes were noted, bathing 

also occurred. 

During the sanitary survey, the following was noted: 

September 26 1 1965 - Patch Beach, Mingo Beach, and Hospital Point, Beverly
Grease balls, contraceptives, sanitary napkin wrappers, and toilet paper. 

May 20, 1965 - Tucks' Point, Beverly - Raw sewage. 

May 26, 1965 - Ladys Cove, Marblehead - Oil and gasoline. 

May 18, 1965 - Boden Point, Marblehead - Raw sewage. 

May 18, 19, 20, 25, 26, 27, 1965 - Marblehead Light, !-1..arblehead - Raw sewage. 

May 25, 26, 27, 1965 - Phillips Point, Swampscott - Foul odor. 

May 19, 26, 1965 - Power Plant-Lynnway, Lynn - Oil and gasoline. 

April 1965 - Josephs Beach, Pond Beach, Bass Point~ Nahant - Grease balls, 
contraceptives, sanitary napkin wrappers, and toilet paper. 

November 1965 - Marblehead-Swampscott Town Line - Grease balls, contraceptives, 
sanitary napkins, and toilet paper. 

July 13, 1965 - Lynn Beach, Swampscott - Grease balls, contraceptives, sanitary 
napkin wrappers, and toilet paper. 
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All above-mentioned sewage and sewage debris were noted on the shoreline or 

in the tidal waters in close proximity to the shoreline. 

At several marinas, sewage scum and other floating solids were observed 

trapped between floats and small pleasure craft. This was particularly evident 

in the Lynn Harbor area. 

Sanitary Sewage from Municipal Sewerage Systems 

This study showed that sewage and industrial wastes are discharged from 

the sewer outfalls of Lynn (including Saugus), Nahant, Swampscott, Marblehead, 

South Essex Sewerage District, and Manchester. The following table shows a 

breakdown of the quantity for each of the sewer outfalls. 

TABLE IV 

Avg. Flow in MGD 

Lynn 21.0 

Nahant .75 

Swampscott 1. 44 

Marblehead 1.25 

South Essex 19.70 

Manchester . 38 

44. 52 MGD 

South Essex Outfall 

Salem 

Beverly 

Peabody 

Danvers 

6.2 

4.2 

6.4 

1.4 

18.2 MGD 

South Essex Sewer District 

Salem Pumping Station 

Approximate% 
of Total Flow 

47.2 

1. 7 

3.2 

2.8 

44.3 

.8 

100.0 

34.0 

23.1 

35.2 

7.7 

100.0 

Eight-hour samplings were collected from the Salem Pumping Station 

on May 6, 1965. The sewage was not typical of sanitary wastes, but was 

predominately industrial wastes which was three times stronger than domestic 

sewage. -The amount of grease was excessively high, and the pH on the com

posites varied from 9.2 to 10.7. This contributed to a bacterial kill during 

times of high pH but when the pH dropped, the bacteria increased to over one 

million per 100 ml. The chlorine demand for the early morning sampling was 

16 mg/1, indicative mostly of sewage demands with some degree of industrial 

waste, while the afternoon composite indicated a chlorine demand of 85 mg/1 
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after 15 minutes' contact time indicative of large amounts of industrial 

waste mixed with the domestic waste. 

16 X 8.34 X 12.6 

85 X 8.34 X 12.6 

Beverly Pumping Station 

1681 pounds/day 

8932 pounds/day 

The characteristics of the composite samplings from the Beverly Pumping 

Station indicated a large amount of industrial waste mixed with domestic waste. 

The BOD was in excess of that normally found in domestic sewage and the solid 

content was extremely high. The chlorine demand was low, showing a literal 

infiltration. The chlorine demand was 10 mg/1 for fifteen minutes contact time. 

Marblehead - Two separate composite samples were collected from this 

sewerage system. Chloride analyses showed this to be a normal sewage and did 

not indicate any sea water infiltration. The chlorine demand was 10 mg/1 for 

15 minutes' contact time. Disinfection would require 1.25 x 8.34 x 10 = 104 

pounds/day. 

Swampscott - An 8-hour composite sample showed this sewage to be a normal 

sewage. No high chlorides indicative of infiltration were encountered. The 

chlorine demand was 12 mg/1 for 15 minutes' contact time. Disinfection would 

require 1.44 x 8.34 x 12 = 144 pounds/day of chlorine. 

Nahant - An 8-hour composite sample showed the sewage to be weak sanitary 

sewage diluted by sea water. BOD is about SO percent that of normal sewage, 

and the chlorides are about 100 times as high as normal sewage. The chlorine 

demand was 13 mg/1 for fifteen minutes' contact time. Disinfection would re

quire .75 x 8.34 x 13 = 81.3 pounds/day of chlorine. 

Lynn - An 8-hour composite sample was collected from this sewerave system. 

Eight-hour composite sampling was accomplished on May 13,1965. Analyses of the 

samples indicated a mild discharge of infiltration of sea water, but otherwise 

was a typical sanitary sewage collected from municipalities. The chlorine demand 

was 10 mg/1 for 15 minutes' contact time. 

21 MGD x 8.34 x 10 = 1751 pounds/day 
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TABLE V 

SEWAGE: OTHER: 
CESSPOOL AND SEWER STREET AND LAND INDUSTRIAL 

TOWN SWIMMING POOL OVERFLOW DRAINS WASTE TOTAL 

Beverly 9 7 - 3 unsewered 6 1 23 - 3 unsewered 
areas (65 houses) areas (65 houses) 

Salem 14 12 7 33 

Peabody - - - 2 2 

Danvers - 17 8 5 30 

Marblehead 1 50 20 - 71 

Swampscott 11 8 - 19 

Nahant 33 1 - 34 

Lynn 9 - 9 

N 

°' TOTAL 10 141 - unsewered 55 15 221 - 3 
areas (65 houses) unsewered areas 



Bacterial Survey 

Bacterial sampling of the sewage from each of the sewer outfalls 

showed coliform bacteria counts expected from raw sewage with the excep

tion of the South Essex outfall. South Essex sewage contained few coli

form bacteria during the day when alkaline industrial wastes discharged 

into the system raised the pH above 9.0. This bactericidal effect was not 

evident on weekends when the industries were not discharging high pH waste 

material. 

Analysis of samples collected from the boil at the outfall sewers 

showed that the combination of dilution and bacterial die-off reduced the 

coliform bacteria counts. The concept of bacterial die-off will be covered 

in a subsequent portion of this report. 

Samples collected from the bathing areas listed in Tables I and II 

show that local sources of pollution often caused coliform counts in excess 

of the allowable limit of 2,400 coliform bacteria per 100 mls. Coliform 

counts at most of the bathing areas indicate that the beaches were safe for 

bathing if based solely upon bacterial data. However, sewage debris, rubber 

and plastic materials, and evidence of sewage as shown by the dye-dispersion 

study render some beaches in the study area undesirable and others unsuitable. 

The Department of Public Health periodically reviews the classification 

of the shellfish-harvesting areas of the Commonwealth. The findings of this 

bacterial survey and dye dispersion study warrant a reexamination of the 

present classification of the shellfish-harvesting areas. 

The bacterial survey included the bacterial death rate, since analyses 

of water samples collected in the early part of the study indicated very low 

numbers of bacteria. These low densities were contrary to expected values. 

It was determined that the cause of the low bacteria counts was due in part 

to the time interval between collection and laboratory analysis. In order to 

reduce this time, it was decided to prepare the water sample in the field 

as soon as feasible after collection. Thus, in several instances, a portable 

kit for the bacterial analysis of water samples was established at a convenient 

location. This practice proved worthwhile since a comparison of field prepara

tion revealed significantly different results in several instances. 

The results obtained utilizing the above method indicate that more work 

should be done to evaluate the current practice of collecting salt water 

samples and then preparing them in a laboratory some 24 hours later. Further-
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more, recent studies conducted under laboratory conditions revealed that 

the percent of salt water to fresh water is related to the death rate of 

bacteria. These propositions were not related to the general theme of this 

study; hence these aspects were not pursued to any extent. 

The foregoing is noteworthy since it should evoke concern over current 

standard methods of bacterial examination of sea water samples and particularly 

the interpretation of results by existing accepted techniques. 

Dye Dispersion Studies 

Dye dispersion studies were conducted at each municipal ocean outfall 

included in the study. The purpose for employing this technique was to 

determine the pattern of sewage dispersion and the areas affected by the 

sewage being discharged. 

Rhodamine B, which is an organic dye that is easy to detect and non

toxic and is not seriously affected by light and bacterial action, was used 

during this study. Very small concentrations (parts per billion) of this dye 

can be detected since Rhodamine B exhibits fluorescent properties. A G.K. 

Turner Model III Fluorometer was used to detect the dye at low concentrations. 

A quantity of the dye was poured into the sewage boil at the time of 

low tide and then traced during incoming and outgoing tidal cycles. It 

was determined that these tidal cycles would yield the most useful informa

tion. During the study this procedure proved to be worthwhile. In addition 

to the tidal cycles, the studies were made on days when the wind direction 

approximated summer prevailing winds in the particular area. 

Each outfall was studied at least once during the past year. The 

following is a summation of the findings. 

A. South Essex Sewer Outfall 

Three dye studies were performed at this site. The dye-dispersion 

studies revea1ed that a large area of the harbor is affected by the sewage 

being discharged from this outfall. A composite picture on the appended map 

depicts the sewage's area of influence. It was quite evident during the 

various studies that the prime factors in the dispersion of the sewage were 

the direction of the wind and water currents. 

The dye study of July 15, 1965, showed that the movement of the dye 

during the incoming tide period was toward the Beverly shoreline and extended 

from Curtis Point to Allen Head. During the outgoing tide period the dye

sewage field traveled east-southeast towards Bakers Island. The dye-sewage 
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field split and went to the north and south of Bakers Island and dye was 

clearly visible along the western shoreline of Bakers Island. 

On September 26, 1965, the movement of the dye-sewage field was con

siderably different, in that during the incoming tide period the movement 

was west-southwest towards Salem Harbor and southwest toward Peach Point, 

Marblehead. At high tide the dye-sewage field extended from approximately 

100 yards from Peach Point and northwesterly to Great Aquavitae. 

During the outgoing tide the dye-sewage field moved in an easterly 

direction to Cat Island Channel. At low tide the dye-sewage field was lo

cated northeast of Satan Rock. 

B. Marblehead Outfall 

The dye study conducted at this outfall on October 28, 1965, showed 

that the movement of the dye-sewage field was in a general west-northwest 

direction toward Ram Island. 

The first movement of the dye-sewage field during the incoming tide was 

in a southwesterly direction. It appeared that this was due to the water 

movement around Tinkers Island causing the dye-sewage field to move seaward 

beyond the island. After this occurred, the dye-sewage field movement was 

toward Ram Island. 

The dye-sewage field was not traced during the outgoing tide because of 

high winds. 

C. Swampscott Outfall 

The dye studies at this outfall on July 13, and September 17, 1965, 

revealed two significant findings--one concerned with the floating solids, 

and the other pertained to the sewage field. 

During both studies large floating solids moved in a westerly direction 

toward Lynn Beach. At high tide floating solids were observed along the north

east portion of Lynn Beach. 

The dye-sewage field also traveled in a westerly direction; however, it 

did not reach any shoreline in the area. During the first study the dye

sewage field was observed moving in a current eight feet below the surface 

in a west-southwesterly direction. The second study showed the dye-sewage 

field moving in a westerly direction and at high tide was located south of 

Red Rock. 
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D. Nahant Outfall 

The dye-sewage field moved in a west-northwesterly direction toward 

Bass Point during the early part of the incoming tide. At high tide the entire 

western shoreline of Nahant from the Bass Point Yacht Club to a point west of 

Little Nahant was affected by the dye-sewage field. The field extended out 300 

yards from the shoreline. 

E. Lynn Outfall 

The dye study conducted at this outfall showed that the Point of 

Pines section of Revere, the shoreline in the vicinity of the Lynn Gas and 

Electric Company, and Lynn inner harbor are affected by the sewage discharged 

from this outfall site. 

During the incoming tide period, the dye-sewage field moved westerly 

toward Revere Beach. After the field reached the area of the Western Channel 

the movement was northerly and parallel to Revere Beach. The effect of the 

Western Channel leading to the Saugus and Pines rivers was a prime factor 

in the general dispersion of the dye-sewage field because of the limited 

confines of Lynn Harbor. 

Survey of Harbor Bottom Conditions 

Bottom samples were collected at the South Essex, Swampscott, and Lynn 

sewage outfalls. Most of the raw sewage was light enough to be carried to 

the surface. A small percentage of sewage had a heavy density and settled to 

the ocean bottom around the outfalls, or in pockets of sediment farther away. 

The heaviest concentration of settled sewage was located within 100 yards of 

the outfalls. 

The South Essex Sewerage District discharges sewage containing the 

heaviest concentration of settleable solids in the study area due to the 

contribution of industrial wastes. At the outfall the bottom sample was 

grossly polluted, being composed of 60 percent organic black fibrous material 

with an odor of hydrogen sulfide and containing no living organisms. Pockets 

of heavy sewage sedimentation were found up to a half a mile away. 

Lynn wastes are composed almost entirely of domestic sewage and 

contain few solids as compared to South Essex. The sea bottom surrounding 

the outfall was polluted, having a black color, a strong hydrogen sulfide 

odor, and no living organisms. 
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Swampscott wastes are composed entirely of domestic sewage. Samples 

showed that the sea bottom surrounding the outfall was highly polluted. 

Analysis indicated a black color, a strong hydrogen sulfide odor, and no 

living organisms. 

At each of the three outfalls heavy concentrations of sewage sediment 

occurred. At South Essex, pockets of sewage sediment were found as far as 

one-half mile away. At Lynn and Swampscott, sewage sediment occurred only 

in the i11U11ediate vicinity of the outfalls. 
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