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S . John Rive System, N.B. 

Introduction 

The following report is primarily an attempt to summarize all 

available information on the St. John River system, in relation to 

fish populations. 

The histories of Power development, pollution and industry are 

discussed in relation to their effects on environment and fish pop-

ulations. With the steady increase of power development and industry 

in the area, scientific management procedures are becoming more import-

ant if current fish stocks are to be maintained or improved. 

such of the material in this report consists of catch records, with 

details on size, timing, composition and economic value, for both angled 

and commercially caught species. Also included are summary data from 

various field studies, previously conducted on the system by the 

Department of Fisheries (Resourde Development Branch). Such studies 

include fishway and fence-trap operation, fish tas zing and recovery 

programmes, water analyses, observations on smolt movements, potential 

fish production estimates, etc. 

Data contained in this report on present and past conditions will 

be of value in planning and assessing future development and manage-

ment activities. 



General Description of the  _System 

The St. John River systeLL was discovered in 1604 by Champlain 

and De:,onts. It is located in northern Maine, Quebec and New Brunswick, 

with a total drainage area of about 21,600 square miles. Approximately 

130 'Ales of the river and two of its tributaries are international 

waters, as they form the border between U.S.A. and Canada. 

About 14,000 square miles or 65 percent of the drainage area is in 

Canada (pop. 400,000), and the remaining 7,600 square miles (35 	are 

in the state of 1,aine (pop. 100,000). Of the Canadian portion, about 

2,750 square miles are in Quebec and 11,250 square miles in New Brunswick. 

The watershed is composed of about 85 percent forrested and 15 percent 

cleared land. 

The St. John River rises in Little St. John Lake on the international 

boundarj between Quebec and 1-ine. From here, it flows in a great arc, 

north, east and south, and, 415 miles later, empties into the Atlantic 

Ocean (zeay of Pundy) at .jt. John, N.B. The lower 81 riles of the river 

are tidal. The total fall of the river from headwater to tidewater is 

about 1,595 feet. 



Fish Species Found in the St. John System 

At least 39 species of fish are found in the St. John River 

system. A number of these are taken by either commercial fishermen 

or an,slerB or both. The various species are li >ted below, with letters 

"C" and "A" indicating utilization by commercial or angling fisheries 

respectively. 

Table 1  

Fish ecies 	s-E t,L L-olmiuNer.st em 

Common Name  

Alewife (gaspereau kyak) 
Atlantic sturgeon (sea stureon) 
Shortnose sturgeon 
American eel (Atlantic or common eel) 
American shad (shad) 
Chain pickerel 
American smelt 
Striped bass 
Atlantic salmon 
Sebago salmon (landlocked salmon) 
Rainbow trout 
Drown trout (Loch Leven trout) 
Speckled trout (brook trout) 
Blueback trout 
Lake trout (gray trout or togue) 
Smallmouth black bass 
Yellow perch 
White perch 
Atlantic tomcod (Tommy cod) 
Horned pout (brown bullhead) 
White sucker (common sucker) 
Longnose sucker (fine—scaled sucker) 
Burbot (ling, cusk) 

Scientific Name 	Utilization 

Alosa pseudoharengus 
Acipenser oxyrhynchus 
Acipenser brevirostrum 
Anguilla rostrata 
Alosa sapidissima 
Esox niger 
Osmerus mordax 
Roccus saxatilis 
Salmo salar 
Salmo salar, Sebago 
Salmo gairdneri 
Salmo trutta 
Salvelinus fontinalis 
Salvelinus oquassa 
Salvelinus namaycush 
Micropterus dolomieui 
Perca flavescens 
Roccus americanus 
Microgadus tomcod 
Ictalurus nebulosus 
Catostomus commersoni 
Catostomus catostomus 
Lota iota 

C 
C 
C 

C A (1)  
C A 
CA 
CA 
CA 

A 
.A. 
A 
A 
A 
A 
A 



Table 1, cont'd  

Common Name  

Lake whitefish (gizzard fish) 
Sea lamprey (marine lamprey, lamoer eel) 
Banded killifish 
Threespine stickleback 
Ninespine stickleback 
Purpkinseed (common sunfish) 
Yellowbelly sunfish 
Freshwater sculpin (miller's thumb) 
Blacknose dace 
Redbelly dace 
Lake chub (northern chub) 
Fallfish (chub, silver chub) 
Creek chub (common chub, horned dace) 
Golden shiner (butterfish, bream) 
Common shiner (redfin shiner) 
Elacknose shiner 

Scientific Name 	Utilization 

Coregonus clupeaformis 	(2) 
Petromyzon marinus 
Pundulus diaphanus 
Gasterosteus aculeatus 
Pungitius pungitius 
Leomin gibbosus 
Lepomis auritus 
Cottus cognatus 
Rhinichthys atratulus 
Chrosomus eos 
Couesius plumbeus 
Semotilus corporalis 
Semotilus atromaculatus 
Notemigonus crysoleucas 
Notropis cornutus 
Notropis heterolepis 

(1) No regular angling fishery, but often taken incidentally by salmon 
anglers. 

(2) Occasionally taken by spear fishing. 
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Fishery Problems Generally 

Throughout the years, population growth along the St. John River 

system has brought with it an increase in the difficulties facing fish 

survival and abundance. These difficulties consist largely of barriers 

to fish migrations, and the pollution and destruction of their natural 

habitats. 

Development of may areas for hydropower production has been one 

of the greatest problems. Welfare,  of the fish has also been adversely 

affected by certain aspects of the lumbering and pulo and paper indus- 

tries. Other problems have arisen as a result of careless methods used 

in the agricultural and food processing industries. 

Old reports, before the turn of the century, referred to "the 

good old days," before the river was highly polluted and obstructed 

by many dams. It is therefore quite evident that many of the basic 

problems facing fish today are fiat really new. In the 1800's, it 

appears that most of the obstructions were in the form of drivin or 

mill dams, and most of the pollution arose from mill wastes, such as 

sawdust and bark. 

In more recent times, however, major obstructions have been in the 

form of hydro-power and storage dams. Also in later years, pollution 

sources have incressed tremendously in number, variety and intensity. 

hew chemicals are continually being developed and used in industry and 

agriculture. Population increases have also naturally caused much 

heavier loads of domestic sewage. In most cases, the common disposal 

method has been simply to dump the untreated waste products into the 

nearost river or stream. 



As in many other parts of the world, fisheries interests in the 

St. John River have often been ignored or pushed aside in favour of 

other water uses. In some areas, waters have been so misused that fish 

populations have vanished, and recovery to any reasonable level of 

production may be next to impossible. However, fish populations in 

the St. John River system have survived relatively well, soar. This 

survival has been aided by protective regulations, hatchery stocking 

programmes and the construction and operation of fish pass facilities. 

Nevertheless, with the continued increase of fisheries hazards, modern 

management and conservation techniques are becoming more and more 

necessary, if current population levels are to be maintained or improved. 

Details of the more important obstructions and pollution problems 

on the St. John River system are included in following sections of 

this report. 



Power Development  

Hydro-power development on the St. John River system began with 

the construction of the Caribou Day, in 1890. This dam was built on the 

main Aroostook River, about 15 miles above Aroostook Falls. During the 

intervening years, 10 more power dams have been built, 9 of them in 

New Brunswick. In association with these power installations, eight 

water store da, -s have also been constructed. 

The most recent power development on the syste , , the Mactaquac 

Dam, is also the largest. It is located on the main St. John River, 

a short distance above head of tide, about 10 miles above the city of 

Fredericton. The entire oyster above is now closed off to natural 

upstream migration of fish. 

Some of the details on these power and storage installations are 

given below in tables 2 and 3, and in following narrative sections. 



Table 2 

Power Dams  -  St.  Jcil  River Svster 

. 	. 	-1 
F. 

DHATIE 

	

AR 	}t 

	

(SO. 	;:IL E;,) 
R_F:7.  

GROSS 
TEAS  
(TeRPT) 

1 	
rc).  4,1- 

712TALLF,D 	̀.7, FISH  PASS 
FACILIES (Kw.) ?i., 	.) 

Grand  Falls St. John N.B.E.P.C, 8,450 
(1) 125 
(2) 132 4 

	

1. 	63,00 

	

2. 	57,000 
;I 	80,000 

None 

Beechwood  . St. Johr 7.P... „7 . 

J.1_:..,:../ 	 4 

—3,000  (1) 	57 . 	117,500 1. 	145,0010 Elevator (1957; 

Mactaquac St. John 105 6 5aOt-,000 
Collection Gallery 
plus tank trucks 

Edmundston Madawaska 
Fraser
.,  r, n.panies 
',Ia. 1,080 2. 	20 

2, 
2. 	1,60

000 
 0 

,:, 	A60 
A..,, 

None 

Second 	a.11s Green 
City of 
Edmundston 
14,11.__ 

470 	'2. 
1. 	35 

25 2 2. 	1,100 
i. 	1,500 None 

Squapan Aroostook li..P.3.C. - 
3 

 2.  
. 
 277

8 

. 	1,400 - None 

. 

Caribou Aroostook :!.P.S.C. - 

	

3. 	121 

	

2. 	14
(5)  

2  2. 	800 - Pool Type  - 
Concrete 	(195c)   

Pool  Type 
Concrete (1 936) 

Tinker - Aroostook . 	.S.C. 
_ 

2,400 

	

3. 	85() 

	

2. 	85 
4 2 . 	10,400 — 

Sisson Tobi que n'  .  T:  . 	 .  7 i 120 1. 	135 1 
. 	10,000 I. 	12,500 None  

Tobique  Narrovs Tobique . .'. 	'.E.P.C, 1,670 
1. 75 
2. 78 2 

1. 20,000 
2. 20,000 

I. 	27,000 
-. 

Pool Type  - 	. 

Concrete (1953) 

Har-grove Monquart 
3ernard 

rp:rove 
y  B A  

approx.  751aprox .70 1 — - 	Trapping, plus 
Tanic truck 

Notes: 

Data from "A 	 - Water Resources  of the Atlantic Rogionr Nov. 1966, by Atlantic DevelopMent 
Board, Federal Provincial Supervisory ComLittee. 

Data from  "Water  Resources of the  St.  John River Basir," April  1953,  by,  International  St.  John River-
Engineering Board. 

Data froM  "ArolStook  River  -  Salmon Restoration and Fisheries Management," 1956, by Kendall darner. 
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Table 3  
Existing Stor-,7e Reservoirs OperuLed 	Power Generation 

gAME RIVER OPER,.TII:G 
AGENCY 

DRAINAGE 
AREA (sa. mi)(Acre—Feet 

CAPACITY 

Temiscouata Madawaska N.B.E.P.C. 1 000 I 1,)5,000 

First L'tke Green 
City of 
Edmundstor 95 17,000 

Millinocket Aroostook M.P.S,C. 64 23,100 

Squapar Aroostook -  M.P.S.C. 67 58,600 

3isson Tobique. N.P.E,r,c, 125 
(105,680) 
97,000 

7rousers Tobique N.B.E.F.C. 48 
(41,870) 
36,600 

L ong Tobique N.1",.E.42.C. 
(28,45o) 
28,300 

Serpentine Tobique N.B.E.P.0. 29 
(26,500) 
25,600 

Figures in ( ) from, "A Bibliography — Writer Resources of the 
Atlantic Region," November 1966, by Atlantic Salmon Development 
Board, Federal Provincial Supervisory Comrittee. 

Remainder of figures from, "Water Resources of the St. John 
River 7iasin," April 1953, by international St. John River 
Engineering Poard. 



Grand Falls Dam  

This dam is located on the main St. John River in the town of 

Grand j;'alls, N.B., about 128 miles above tidewater, It was constructed 

in 1925 and is presently owned and operated by the New Brunswick Electric 

Power Commission (N.B.E.P.C.). 

The power installation operates under a head of 132 feet. Prior 

to dam construction, upstream migration was completely obstructed at 

this site by a natural fall. For this reason, no fish pass facilities 

were included. Also, there have been no attempts since construction 

to establish migrator species in the syster, above. 

Beechwood Dam  

Construction of —eechwood Dam was comiiieted in 1957. It is located 

on the main St. John River at the village of Beechwood, about 100 miles 

north of Fredericton, N.B. It is owned and operated by the N.B.E.P.C. 

This dam forms a total obstruction to any upriver movement of 

migrant species of fish. No previous barrier existed at this site. In 

fact, some of the better and most extensive salmon spawning and nursery 

areas of the system were located above this point. In addition, Vera 

was a very active and valuable salmon angling fishery located above 

Beechwood, particularly in the Tobique River system. For teese reasons, 

adequate fish pass facilities were considered a necessity, and were 

installed at the time of dam construction. The consisted of a collection 

gallery and a mechanical skip hoist. Several years of oper tion has 

shown this arrangement to pass salmon and a number of other species 

quite effectively. 



Lactaquac Dam  

Location of this development is on the main St. John River, just 

above Head of tide, about 10 miles north of the city of Predericton. 

Work on the dam was begun early in 1965 and is now nearing completion. 

It is being constructed for the :%:;.E.P.O., and will be by far the 

largest hydro development in the Maritimes. 

Without fish pass facilities, this dam would completely obstruct 

all upsLreaq, fish migrations from reaching the greater part of the 

system. Since the Atlantic salmon is considered to be by far the most 

valuable species involved, maintenance of their runs is of foremost 

importance. It was felt that a conventional fishway or a collection 

and trucking operation alone would not be sufficient to insure the 

continuance of the runs. Some of the reasons for this view are, 

(1) loss of extensive spawning and rearing areas by headpond inundation, 

(2) uncertainty of the salmon's and smoit's ability to navigate the 

length of the headpond without undue holdup or delay, and (3) the 

danger of high mortality to seaward bound smolts in their descent of 

the dam. 

Therefore, to insure adequate salmon survival, a combined hatchery 

rearing and trucking operation was developed. Natural smolt production 

in the system above lactaquac has been estimated to be in the or;er 

of a half million annually. To compensate for a total loss of this 

natural production, a new hatchery is being built, which will be 

capable of equaling this production artificially. All smelts will be 

released below the darn to avoid mortalities from turbine or spill—gate 

passage. 



Hatchery brood stock will be taken from Salmon collected immed-

iately below the dam. The annual requirement is not expected to 

exceed 1,000 adults. The remaining adults from this collection will 

be taken over by the second phase of the °aeration, the tank trucks. 

They will then be transported uriver and released in various suitable 

areas. 

The transported adults will perform two functions, (1) that of 

maintaining the present angling fishery at a reasonable level, and 

(2) provision for the opportunity of some level of natural reproduction. 

With suitable water conditions to permit relative?' safe saolt passage 

of Z.actaquac Dam, this natural production may still contribute a 

significant amount to future runs of the system. 

Edmundstoa Dam  

This an is located on the Madawaska River, in the city of 

Edmundston, U.B. It is built of concrete and steel, and is approx-

imately 100 feet long and 40 feet in height. It is owned and operated 

by Fraser Co' panies, Ltd. The dam was originally constructed about 50 

years ago. It is presently in good condition, having been repaired as 

recently as 1960. 

No fish pass facilities are provided and the dam forms a total 

obstruction to upstream migrants. At the present time no fish use 

these waters because of excessive pollution. With removal of the 

pollution source, species which are likely to utilize the area would 

include speckled trout, landlocked salmon and whitefish. 



Second Falls Dam  

This dam is located on the Green River, about 12 miles above the 

mouth, in the parish of at. Joseph. It was .uilt of concrete, about 

45 years ago. It was repaired in 1965 and is presently in very sound 

condition. Approximate size of the dam is 65 feet by 100 feet. It is 

owned and operated by the city of 3dmundston. 

Io fish pass facilities are provided, and the dam is a complete 

barrier to upstream micration. Species in the area which may be 

obstructed include speckled trout and whitefish. 

Souapaio Dam  

Location of this dam is at the outlet of Squapan Lake, on the 

Aroostook River system, in Mains. It is owned and operated by the 

Maine Public Service Company (1:.P.S.C.). The dam is 28 foet high, 

and is a complete barrier to fish movements at all water levels. ITo 

fishwa:y  is provided, and none is recomended because of relattreIr high 

costs and limited value to the fishery. 

Caribou Dam  

The Caribou Dam is located on the main Aroostook River about 15 

miles above Aroostook Falls. Normal operating head is 12 feet, but a 

total head of 15 feet is attain,d by the addition of flashboards. The 

dam is constructed of reinforced concrete and was originally built in 

about 1890. 

Fishway facilities originally consisted of a 13-pool structure, 

but salmon were reluctant to use it and many attempted to scale the 

dam directly. Improvements on this fishway were carried out in 1952, 

and in 195c it was replaced with an entirely new, concrete pool type 

structure adjacent to the power house. The new fishway has two entrances, 



one for high water and one for low water, and appears to work adequatay. 

Tinker Dam  

Although owned by the N.P.S.C., this dam is located in the province 

of New Brunswick. It spans the main Aroostook River about 4 miles 

below the town of Fort Fairfield, Ye. Originally constructed in 1906, 

it was rebuilt in 1923. 

The Tinker power installation normally operated at an 85 foot 

head. The original diversion dam was 30 feet high, with flashboards 

raisin g it an additional 3 feet. New concrete construction in 1964 

raised the diversion dam permanently, now providing a normal operating 

head of about 88 feet. Installation of an additional power turbine 

was also carried out at this tintLe. 

Prior to 1906, there was a 15 foot natural fail at the same location 

(Aroostook Falls). The fall was an obstacle to salmon migration, but 

not completely impassable. 

The darn had no fishwau until 1936, when a 13—pool structure was 

built at the diversion dam. The drop between pools is about 18 inches, 

except for two, which are about 3 and 5 feet. Water flow in the fishway 

varies from about 5 to 12 c.f.s., depending on forebay level. A few 

salmon have ascended the fishway during high water levels, but it is 

doubtful if a :ay could pass during low flow periods. 

A number of proposals have been suggested in recent years for 

improved fish pass facilities at this dam. ;lowever, in view of the 

uncertainty of future salmon runs as a result of -Deechwood and Ilactaquac 

power developments, plans for a new fishway Lave not yet been finalized. 



Sias° _ Dam  

This darn is located at the foot of Sisson Lake, on the Sisson River, 

a headwater tributary of the Tobique River. The power niant was 

constructed in 1965 by the N.B.E.P.C., and is operated remotely from 

the Grand Falls station. The Sisson Dar was originally constructed in 

1953 as a water storage reservoir, in conjunction with the Tobique 

Yarrows power development. The darn is composed mainly of earth fill, 

with a concrete gate and sluice section. 

The Sisson power installation operates under a head of about 135 

feet. Before dam construction, a natural barrier fall exited at this 

site, and there was little or no useful salmon rearing area above. 

Consequently, no provision has been made for any fish ease facilities. 

Tobique Narrows Dam  

Location of this development is on the main Tobique River, about 

a half -tile above its confluence with the St. John River. The dam is 

a reinforced concrete structure, built in 1952 by the N.11.E.,.C. The 

plant was designed to operate under a head of 78 feet. 

Before darn, construction, a deep gorge and swift rapids existed at 

the site, but was not a barrier to fish migrations. Since this river 

contained some of the best salmon rearing and angling waters in the 

system, a suitable fish pass was a necessity. Therefore, a concrete 

fishway was constructed in conjunction with the dam, consisting of 

75 pools and totaling 900 feet in length It has been found to pass 

salmon quite efficiently. 



Harrrove Dan  

Construction and oneration of tzds )ower development was a 

private venture by Mr. Bernard Harrove of /ath, U.B. The dam is 

located on the :onquart River, about one quarter mile above its con-

fluence with thet. John River. The dam is built of earth fill . 

Work on the dam was begun in 1963 and, while operating at only 

about 20 feet of head, some power was being produced in 1964. During 

1966, height of the dam was increased and o)erational head is now about 

70 feet. Only one generator has been installed to date, but a second 

is contemplated. 

Since no barrier existed at this site prior to dam construction, 

some means of fish passage was required. A conventional type of 

fishway was ruled out because of excessive costs and :Limited avail-

ability of water. As an alternative, a netting and tank-truci, transfer 

arrangement was established in 1965. By means of this syste7,, the runs 

of adult salmon are safely transported to suitable spawning and nursery 

areas above. 



Other Obstructions  

Although power development and associated storage dams constitute 

the major obstructions to fish migrations, a number of lesser barriers 

and partial barriers do exist on the St. John River system. post of 

these minor barriers are mill dams, log-driving dams and a few natural 

water falls, 

Most of these small dams are of little importance as obstructions 

to salmon movements. however, many form complete or partial barriers 

to the movements of resident species, particul-rly trout. Recent reports 

from District Protection Offices h provided some fairly up to Jate 

information on most of these sites. This information is detailed below, 

with obstructions being grouped as to the counties in which they are 

located. 

hada.'aska County 

(1) l'eiietier's Dam  - Old woodon dam, rotting away. Size - 10' x 1000 

Located on Little River, parish of St. Francois, about 2 miles 

above confluence with St. John River. Owner - Camille Bonenfant. 

The dam is now unserviceable. It was constructed about 40 years 

ago, but has not been used during the past 20 years. The dam has 

no fishway and is an obstruction only at low water. Fish obstructed - 

speckled trout. 

(2) K.C. Irving Co. Dam - Wooden drivin dam, constructed about 16 years 

ago by K.C. Irving Co. Size - 10' x 100'. The dam is located on 

the Grand River, parish of St. eonard, about 3 miles above con-

fluence with the St. John River. The darn has not been used for the 

past 5 or 6 years. It was partially burned in 1966 and is now in 

unserviceable condition. It is an obstruction only during summer 

low water conditions. The only species affected is speckled trout. 



(3) Burgess Mill Darn — Old wooden dam, rotting away (10' x 80'). 

Located on the Grand River, parish of St. Leonard, about 2 miles 

from confluence with the St. John River. The dam has not been 

used for the past 11 years. It has no fishway, and is an obstruction 

to trout only at low water levels. 

(4) Morneault Mill Dan — Old wooden dam, rotting away, unserviceable 

(10' x 100'). Not used for the past 16 years. Constructed over 

50 years. ago. The dam is located at Moraeault Eill, at laourde 

Office, parish of St. Jaques, on the Iroquois River. The dam has 

no fishway and is an obstruction to trout. 

(5) Driving Dan Praser Co. — Old wooden darn, co,pletely unserviceable, 

(10' x 100'). Not used for many years. It is located on the 

West Branch, Iroquois River, parish of St. Joseph, about 7 miles 

from Madawaska River. The dam has no fishway and is an obstruction 

only at low water. Speckled trout is the only species affected. 

(6) Old Davis Dan — Old wooden dam (12' x 100'), completely unserviceable. 

Owned by fraser Co. It is located on Green River, in the parish of 

St. Pasile, about 5 miles above the confluence with the St. John 

River. The dam was constructed about 35 years ago and has not been 

used for over 10 years. It is an obstruction, only during low 

water, to trout and whitefish. ITo fish pass facilities are provided. 

Victoria County  

(1) hill Darn — Wood construction, erected in 1895. Located at mouth of 

rokioh Brook, Tobique River. Owned by ilarry D. Sadler, Perth, N.B. 

Used for landing logs only, no log drives. The dam is in poor 

repair but still used. There is no fishway and it is a complete 

obstruction to trout. 



(2) 'ill Dan — Wood construction, erected in 1886, (5' x 100'). 

Located on Odellach Brook (about ?; mile above mouth), a tributary 

of the Tobique River. Used for landing logs only, not driven. 

In poor state of repair but still used. It is owned by Tomilson 

Bros., Arthurette, N.D. There is no fishway and the dam is a 

total obstruction to trout. 

(3) Natural Fails — Located on Odell River, tributary to Tobique River. 

One of these obstructions is located about -;); mile above the mouth 

of the Left Hand Branch of the Odell River. It consists of a series 

of 3 falls, each about 6 feet high and a fourth broken fall of 

about 10 feet. 

The other two obstructions are located on the Right Hand Branch of 

the Odell River. One is a broken fall about 12 feet high located 

about 1 mile above the mouth of this branch. The second is a near 
vertical fall of about 35 feet, approximately 3 miles above the 

mouth. 

All of these falls are considered to form total barriers to upstream 

fish migrations. Suitable salmon waters above are very limited 

so the only species of ia aortantbe which may be affected is the 

speckled trout. 

(4) Lill Dam — located on the main Tobique River at 21aster Rock. It 

is built of wood and in good condition. A pool type fishway passes 

salmon satisfactorily. The dam is owned by Fraser Company, and is 

used regularly. 

(5) Debt. of Pisl,eries Dam — Located on Haley Brook, about 2 miles above 

its mouth. It is used for water supply in operating the Haley Brook 

salmon rearing ponds. There is no fishway, and the dam is a complete 

barrier to trout. 



(6) Natural Fall - Located on Britt Brook, a headwater tributary of the 

Right Hand branch of Tobique River. The fall is 5 to 6 feet high 

and may be a complete obstruction to trout. 

(7) Dam - Located at mouth of Barney Brook, tributary to Salmon River 

(6' x 30'). Owned by Alfred L. Poitras, Grand Falls, N.B., and 

used forswimmin6. Gates arc closed only between June 15 and Sept. 15. 

Also, a by-pass channel is left open. Not normally considered to 

be a uarrier. The only important species which may be obstructed 

would be trout. 

(8) Dam - Located on Barney Brook, 2 to 3 Liles above the mouth (5' x 30'). 

Owned by Albert Cote, Drummond, N.B.The dan is used for fishing 

purposes, and is a complete obstruction to trout. 

(9) Storae Dam  - Located on Little River at Grand Falls, N.D., about 

600 feet above a natural barrier fall at the river mouth. Dam 

dimensions - 4' x 50'. Since the natural fall is a complete obstruc-

tion, the dam does not create any additional problem. 

(10)Drivina  Dam  - (12' x 150') located on Little River below . -verkins 

Brook. It is owned by Y.C. Irving Co., and is in good condition. 

When in use, it forLs a total obstruction. :owever, it has not 

been used in recent years and the gates are left open. The only 

species of iaportaace which would be involved is speckled trout. 

(11)leatural Fall  - (50 to 60 feet high), located on Rapide-des Femme 

Creek, near the rout , and below Dept. of PisLeries dam supplying 

the Grand Palls hatchery. Comlete obstruction. 

(12)3tlat:4224a - Located on Tibbits Brook, used as water sup )1y by 

town of Andover, N.B. The dam forms a com2tete obstruction to 

trout, but the brook is very small. 



(13)Four Palls  - A series of natural falls at the mouth of the 

Limestone River, a tributary to the Aroostook River. Co; 

obstruction - trout only, involved. 

(14) Dam - (5' x 40'), located at the outlet of a fishing pond, 

commonly known as Pirie Lake, on the _ast Limestone River (between 

Gillespie and California jettlement). The dam is a complete 

barrier to trout. It is su000sed1:)  owned by Fred P. 

Grand Pails, N.B. 

Carleton County  

(1) Fisher Darn  - Located on Holmes Brook, about a mile above its con-

fluence with the Monquart River, It is owned by air. Fred Fisher, 

Caribou, Me., U.S.A., and is used for recreational purposes. It 

was originally built many years ago, but was rebuilt in 1960 or 

1961 (about 10' high). The darn is a complete barrier to trout. 

(2) Dam - Located on Shiktahawk River, about 2 miles above the mouth. 

It is a low darn, 2-3 feet high, of wooden construction and in good 

repair. It is considered to be a partial obstruction under low 

water conditions. Gate is opened periodically to permit fish 

passa,-_,e, particularly salmon. The dam is used for recreational 

purposes by a children's summer camp, operated by the Baptist Church. 

(3) Natural  Pall - Located on the Shiktahawk River in a gorge, about 

mile below the entrance of the North Branch. At least a partial 

obstruction to salmon. 

(4) Traceg 1:ills Dam  - Wooden dam, about 8 feet high, located on the 

2reaquile River at Tracey Mills, N.B. Used to store logs and 

originally as water power source to o)er te aill (now diesel). It 

is a complete obstruction to salmon and trout. Owner - Mr. G. Trafford. 



(5) Dam - Located on Little Presquile River at Waterville, 3 miles 

above the mouth. Milt many years ago, and used to store water to 

operate a aill. It is in fairly good re)air and is a total 

obstruction. Owned by Mr. McIntyre. 

(6) Dam - Located on Tittle Presquile River, 2 miles upstream from 

Waterville dam. Constructed for recreational purposes by LPH Club, 

It has an opening to perti.t fish passae. 

(7) Dam - Located on Cold Brook, small tributary of the Little Presquile 

River. Owned by Mr. J. Barrett and used for irrigation and 

recreational purposes. It is built on the site of an old beaverdam. 

The darn is a complete obstruction under low water conditions. 

However, the brook is very small and few fish (trout) would be 

affected. 

(8) Lakeville Dams - Situated at outlet of Wiriamstown Lake; 2 ood 

dams, each about 6 feet high and 50 feet long; one on each side of 

highway, about 75 yds. apart. The lower lam is used to float logs 

to a sawmill, and the upper one is used to maintain lake levels. 

Owner of both dams - Mr. Arthur Carvel, Lakeville, 7.. The dams 

wore built about 25 years ago and are in fairly good repair. Toth 

are complete obstructions. 

(9)Woodstock Dam  - ',Storage dam, located on the 1:eduxnel: -eag River in 

the town of Woodstock, N.B. - owned by the town. Total obstruction 

at low water - partial obstruction at high water. This darn will be 

wider water when the new Ilactaquac headpond is filled. 

(10) 1;atural Pall - Located on Eel River, between mouth of river and 

Benton - 14 foot vertical fall. Passable to fish only during 

very high water levels. No salmon have been known, to ascend this 

river in recent years. 



(11) Nashwaak Lake Dam - Located at the outlet of Nashwaak lake, It 

has one gate, 10 feet high, apdroxieately 12 feet in length. 

Owned by Irving Co.; it is used for stream driving operations. 

The dam is closed only 2 to 3 months in the spring, and no fiel , way 

is provided. 

York County  

(1) Dan Located at the outlet of Lower Lake, Nashwaak River. (Approx. 

10' x 130'). Concrete construction, 4 eat s. Built in 1962 by 

Irving Co., and used for stream driving, No fishway dam closed 

only 2-3 months in the spring 

(2) Natural Fall - Located on Dunbar Brook, about 1 mile above its con-

fluence with the Nashwaak River. The fall is approxnately 18 

feet high, by 20 feet wide, and is a complete barrier to upstream 

fish movements. 

(3)Natural Fall  - Located on Bast rashwaaksis 2tream, about 4 miles 

from the mouth. About 8 feet high - total obstruction to trout. 

(4)Wieelins Dam  - Located on the :7actaquac River at Wiggins Mill, about 

15 miles above the mouth. Owned by Cecil Wiggins, Levier Hainsville, 

N.D., and used for mill operations in the spring months. The dam 

has one gate, 8 feet high. It is not believed to obstruct fish to 

any great extent, at present. 

(5)i'inder Dam  - Concrete structure, 15 fe t high, on the Nackawic River, 

about -S5 miles above the mouth. Used in operation of Corey's Milt)  
, / 

Cornulete barrier - no fishway. 	 60 (oiv,9e, 
(6) Pokiok Falls  - Located on Pokiok River, just above the mouth. Broken 

series of fails (approx. 175'  high x 25' wide). Complete obstruction 

originally. Now partially flooded out by new Nactaquac headpond. 

Decree of obstruction unknown. 



(7) Natural Falls - Located on the Shogomoc River, 2 to 3 miles above 

the mouth. Consists of a series of 8' to 10' falls, over a distance 

of about one mile - coL .,,lete barrier originally. May be partially 

flooded out by new Aaotaquac Dam headpond. 

(6) Dam - (5' x 25'), wooden construction, located at the outlet of 

Oromocto Lake. This lake forms the headwaters of the North West 

LrancL of the Orornocto River. Dais is owned by a fishing club and 

used to raise water level to Laprove trout angling. It was con-

structed many years ago and is in a poor state of repair. The dam 

Las one spillway, but no fish pass facilities. It may be a barrier 

to trout movements. 

Sunbury County  

(1) Da - (3"' x 20') - wooden construction, located on the Burpee 11111 

Stroa,a at the Acadia Forestry Station. Owned by the Federal Dept. 

of Forestry and used as a fire protection reservoir during dry 

onthe. It was built about 4 years ago and is in good condition. 

The dam has two spill gates but no fishway. It is an obstruction 

to trout when gates are closed, usuall: July and August. At other 

ties, gates remain open. 

queens County  

(1) Dan - S'creel, (4'x7') at outlet of ::organ Lake, Jones Creek, r.13. 0  

within boundary of C.P.B. Gagetown. Thssibly installed by army 

personnel, to keep stocked fish in the lake. Installed within the 

past 5 or 6 years. 1;arrier to trout movements. 

Charlotte County  

(1) Dam - Wood construction (approx. 5' high x 30' wide), located at 

outlet of South Orornocto Lake, on the headwaters of South Oromocto 

River. Constructed about 20 years ago, and in fair condition. 
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r,elieved to be owned by a fishing club, and used to raise lake 

level for better fishing and boating. No fishway in darn, but 

one spillway, which may pass fish during favourable water conditions. 

Species affected — mostly trout, -possibly salnon. 

Obstructions Located in the State of Maine 7 S.A. 

Details are not available on the nature and numbers of obstructions 

on some branches of the river within the state of 7aine, such as the Fish 

and Allagash Rivers, etc. 1 -ost dams on these waters would be either 

mill dams or log driving dams. The only fish affected by them would be 

residents, such as speckled trout and possibly some landlocked salmon 

and whitefish, 

—ore detail is available on obstructions located on the Aroostook 

River. According to Warner, a survey of obstructions on this system 

was conducted between 1950 and 1955. At ti-at time, a total of 70 

man—made obstructions were listed, as well as two natural falls. For 

the 70 man—made obstruction:, only 8 fishways were provided, and only 

3 of these operated properly at most water levels. 

At the present time, these otstructions would affect only the 

movements of resident species, particularly speckled trout, However, 

possible restoration of Atlaatic salmon in the system at some future 

date could be somewhat restricted by sole of these barriers. Further 

details on these obstructions may be found in "Aroostook River — 

Salmon Restoration and Pisheries „anageuent," 1956, by Kendall, Warner. 



- 26 - 

_lution 

One of the greatest hazards to fish life on the St. John 

aiver is water pollution, caused by both inaustrial and domestic 

sources. Lxamination of available data sms to indicate a yearly 

increase in the level of pollution in many areas, and in CW:C cases 

the situation is already seriuus. Although tie river acts as a 

natural purifying agent up to a certain point, rendering substantial 

volumes of pollutaats to a stable cud innocuous state, assesses are 

sometimes too great and some means of control is essential. 

The presence of even one area of lethal pollution could be 

disastrous to anadromous fish migrations, as tuey would be unable 

to pa as tail area to reach their vaaanin grounds, and many would 

die in t atteapt. On tae 4t. John aiv,-a- system many areas of 

minor pollution are found, as well as a few areas or pockets of very 

high-level pollution. The pollution level of any one area often 

varies because of aide fluctuations in water awns and temperatures, 

and in relation to the amounts of wastes introduced. 

In the St. John River basin, the total population (1956 census: 

aanada aad U.S.A.) was 154,200 people, a large percentage of aaich 

vaaLld contribute raw wastes and sewage. aver one-third (52,(4,U) are 

in the St. John area, where high tidal fluctuations help dilute the 

pollutants ad wash them out to sea. Fredericton, with a poaulation 

of over 18,000, is the second largest city in the St. John basin. 

Other larger centres of population include admund ton, Grand Falls 

and Woodstock in New Brunswick and Madawaska, Presquile and Houlton 

in aaine. 
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Types of 	 e r al 3. . 

Pollution-causing wastes are of various general types - 

chemical, toxic and deoxygenating. 	Sources of all these types 

are found on the St. John River system. Some sources may 

release only one type of waste material, while others are respons-

ible for more than one. 

A. Chemical Wastes: 

(1) Phenolic type - causes objectionable taste and 

odour in the water and taints the flesh of fish. 

Sources of these pollutants include oil refineries 

and wood distillation plants. 

(2) Other types - e.g., oil and floating solids. 

These cause objectionable taste and odour in the 

water, coat ship hulls, kill fish and cause fire 

hazards. 	Sources include petroleum refineries 

and service stktiuns. 

B. Toxic Wastes: 

These include free halogens, resins and fatty acid 

soaps. Sources include mine and mill refining 

effluents. 	Such wastes are toxic to humans, fish 

and wildlife. 

C. Deoxygenating Viastes: 

Such wastes overly reduce time dissolved oxygen 

content of the water. Some of the more com-on 

sources of this type are breweries, distilleries, 

textile mills, pulp and paper mills, dairy and pig 
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farms, domestic sewage and food processing plants, 

e.g., (starch factories, sugar beet, meat packing 

and fish processing plants). 
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iA.solved ()Awn 
	

VE.1 

To sustain normal fish life, water must contain a minimum 

of about five parts per million (p.p.m.) of dissolved oxygen, or 

about 54 percent saturation at 20°  C. In the :A. John Liver 

system, D.e. level is normally between 6 and 9 p.p.m., and is 

sufficient for fish survival. However, in some cases, where 

plant wastes and raw sewage are dumped untreated into the river, 

the D.o. level, has dropped below this critical point and produced 

uninhabitable waters. 

Amunts of D.U. in water vary for a number of reasons. 

Dumping of large quantities of untreated mill wastes and raw 

sewage into the river creates a high bio-chemical oxygen demand 

for decomposition, and thus reduces the D.U. content of the water. 

Higher water temperatures also cause a reduction in D.O. content. 

Other conditions being equal, warm water iu capable of holding less 

D.e. than cold water. In aduition, higher temperatures cause an 

increase in the rate of decomposition, and thus further reduce the 

D.U. level. 

One way in which U.L. is replenished in the water is by 

the action of oxygen-producing algae, during the process of photo- 

synthesis. The destruction of such algae by concentrated pollution, 

throfore, intensifies the problem. itysical aeration occurs whoa 

water is stirred up pacsing over a falls or ralida. rater passim 

over dam spillways receives considerable aeration, but pasaing 

through turbines it receives relatively little, as is the case 



during low flows when i is most needed. 

Dam flowages are major drawbacks as they inhibit the 

processes of algae and physical aeration, by causing large slow-

moving or stagnant bodies of water. Such areas are usually too 

deep for effective photosynthesis, and also act as storage areas 

in vnich waste materials settle and decompose. 	Normally the 

b.0. level is greater at the surface aea decreases as depth increases. 

Flooding has a decidedly beneficial effect, as it brings 

new water to the system, accelerates re-aeration and tends to 

cause a scouring effect on the deposits of wastes in the river. 

Normally an increase in flow will produce an increase in D.U. level. 

Correspondingly, during low flows D.O. level decreases. 

Two recent instances on the St. John River system illustrate 

the danger of low U.U. levels. 	In a Department of rational health 

ana elfare report (1960), there is a reference to the mortality 

of hundreds of suckers and yellow perch on August 20, 21 and 23, 

1960. 	This was observed in the St. Leonard - Van Buren area, and 

was attributed to lack of oxygen. In 1966, a kill of young 

gaspereau was noted in the Beechwood headpond in August, during 

extremely low river flows. During the same week, a number of dead 

adult salmon were observed in the Beechwood - Bath area. In both 

cases D.O. levels were well below the critical five p.p.m. 

Ilecent construction of the Mactaquac Dam,near head of 

tide, will provide a new source of oxygen depletion. The D.O. 

levels and fish survival may be adversely affected from the dam 
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upriver to the m)odstock - tiartland area. 	Similarly, DO-4 levels 

may also be reduceo for some distance below Aaetaquae Dam., 

During recent years a number of pollution surveys have 

been carried out on the St. John Itiv•r system by various *gentles. 

several of these are listed in the "Keferences" section at the 

end of this report. 	Graph ii, iage 32, shows typical D.O. profiles, 

as found in 19to, in a Department of Lational flealth andwelfare 

survey. 

Dissolved gaup 	.chviGod heakond: 

In order to determine the D.O. content of waters in 

the Beachwood Lam headpond, a number of sample' were 

taken by Resource Development Branch pereonnal eiAring 

the suer months of 1958, 1959 and 1960. 

The locationsof the sampling stations were as folloe , s: 

Approximately 800 yards above iiek,,.chwood Ls t4 - 

at mid-river. 

LuAtion  2 - Approximately seven miles above Oecchwood !.am - 

opposite mouth of muniac tream - near mid-river. 

atioilk 3 . Approximately 400 yards below the mouth of the 

Tobique River - 

Aation 4  - At town of Aroostook - one-third diataace across 

from right shore. 

:tRtjon 5  - About one-half mile aLove the confluence of the 

Aroostook river - one-third distance across 

from leit 

Lifficubties were encountered at Ltatione 4 and 

5, because of high water velocities. The problems were 
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Graph #1. 

Dissolved Oxygen Profiles. 

St. John River Basin.* 
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GRAND FALLS 

MILES FROM ST.FRANCIS RIVER 

From stream pollution survey July 20 - August 21, 1960. 

(Department of National Health and Welfare Report, 1960). 
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in obtaining ecurate depth measurements, and in holding 

the water sampler and thermometer at any given depth, 

even viltri %ming a fairly h*.avy anchor. 	Stations 4 and 5 

were selected L the rurpote of obtaining samples both 

abve anu below any influence from Aroostook River water. 

(1) 1958 Sampling - All temperature and D.O. readings 

in the Botchwood headpond in 195e were found to be 

within suitable range for cold water species. It 

uld be notea that river flows in 1958 were 

relatively high, rarely below 10,000 c.f.e. Details 

of Chia data 	diver. in Table 14, page 35. 

(2) 1959 Sampling - In 1959 waiter temperatures and D.O. 

content were checked at only four statione in the 

Jeechwood headponct. The samples were taken ring 

each c...41th of July, August and fAptember. 

*at ions uscd were the sane, el to 4, at used in 1958. 

FLiver flows during the sampling period were much 

lover than in 1958. Data from theta samples L 

detailed in Table fits pace 350 

At 5tation Al, a thermocline was indicatee. by 

the July 24 temperature readings. 	,etter depth here 

was 64 feet and tilt thermocline layer located between 

52 and 6C.; feet. 	t,uguat and .tApteiber Lampling at 

tUe :;tatIon howed no evidence of a thermoeline. 

No thermocline was indicated at ary time at tne other 

throe :Aations. 



In most cases D.C. content w$5 within suitable 

limits for cold water tpecies. 	In only one case 

did the oxygen level appear doubtfully low. This 

was in the duly 24 samples at Aation 	at 64 feet 

depth (bottom) and 56 feet depth (thermocline). 

Readings here were quite low and 1.i-regular (1.3 to 

5.9 p.p.m. at 64 feet and 2.5 to 4.1 p.p.m. at 56 

feet). Irregularities in these readings ea have 

been due to error in collecting, or analysing, the 

samples. 	In any event, all readings in this group 

were dangerously low. Thin Froblem was not encount-

ered in later samplins. 

(3) 1960 Sampling - Again in 1960, water temi.eratures an 

D.O. levels were checked in the Beachwood headpond. 

Samclec were taken during each month of June, July 

and August at z:tatiens fl to f4. 

The only indication of unfavourable conditions to 

fish survival wee at Station gl on August 23. (xygen 

content at the 65 feet depth (bottom) varied from 2.8 

to 3.8 p.p.m. Earlier ti* year on Ally 13, Fisherise 

kestarch hoard studits showed a 	reading of 3.3 p.p.m. 

in this area, at a depth of 60 feet. fiver flows during 

the 1960 sampling period were even lower than in 1959. 

letails of the 1960 data are shown in Table t4, page 35. 
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WATER TEMPERATURE AND DISSOLVED OXYGEN DATA -- BEECHWOOD FLOWAGE Page 35  

I 	1958 	1 
	

TABLE 

DATE DATE DATE DATE DATE 
TEMP. 

00 
D.O. 
p .  p.m 

TEMP. 
°C 

D.O. 
p . p • m 

TEMP 
OC 

D.O. 
p.p.m. 

TEMP. 
°C 

D.O. 
p.p.m. 

TEMP. 
°C 

D.O. 
p.m. 

May 28. July 3. August 2 Augut 24 October 2. 

9.9  9.4 17.11.  8.9 19.8 	8.2 14.9 9.9 1.0 8.6 

9.9  9.5 17.2 8.8 18.5 8.1 14.5 	11.2 13.0 805 

9.9 9.3 17.2 8.9 18.5 7.9 14.5 11,1 13.0 8.5 

May 28 July 2 July 31 August 23 2. 

32.9 9,3 
I 

7.6 10,4 1.8,0 8 15,8 10.9 12.7 8.7__ 

17.9 

17.8. 

9.1 

9.3 

12.8 9 --  9.5 

7.5 

-r 11.0 12.4 8.5 
1 . 111 9-3 17a _11.2 12.4  8•7___ 

May 2Q July 1 July 0 August 23 Sent. 25. 

11 : 6 9.4 16,3 7.5 18.0 11 03 16A3 11.2 13.8 10.3   

--1145- 4-- 9.3 a6.2-8.4._ 18 11.1 16.1 1102 1308 10.3 

11.5 9.5 16.1 8.3. 17.8 11.1 16.0 10.9 13.8 10.9 

May 29 June 30 July 26 August 11 Sept. 25 

I-  1 
CI  _9.6 

- 

15.4-10.,5_ 
15.4 10.5 

20.5 ax 24.6 
14.5 

12.2  
12.2 

13.8 
- 

10.5 
20.5 - 

14.5 _1208 9.6 15.4 10.4 20.5 8.8 11.9 13.8 10.1 

DATE DATE DALE 
TEMP 

oc 
D.O. 

p.p.m.  
TEMP. 

OC 
D.O. 

p.p.m. 
TEMP. 

OC 
D.O. 

p.p.m. 

July 24 August 26 	I Sept. 23 

24.2 10.4 18.8 7.8 12.9 9.3 

18.3 8.7 12.2 8.9 

20.2 3.0 - 

11.6 8.1_ 17.3 3.3 18.1 8.3 

Augus 	1 August 

18.3 
29 Sept. 24 

24.5 9.7 8.8 13.6 9.3 

24.0 7.3 18.2 8.5 12.9 9.2 

24.0 7.0 18.1 8.7 12.9 8.9 

July 29 August 25 Sept. (30 

24.5 6.6 17.6 8.9 15.4 8.2 

23.8 6.7 17.4 8.6 15.9 9.4  

23.5 7.7 17.4 8.6 14.9 10.0 

.holy 30 Angus 22 Sept.29 

_A..O___$.9 19.7  	8.7 15.0 11.0 

25.4 8.1 19.6 8.9 14.8 10.8 

45.3 7.8 19.6 9.2 14.6 8.9 

DATE DATE DATE 

TEMP. 1 	D.O. 
Or 	I  p.  p.m. 

	

TEMP 1

1 	

D.O. 
°C 	1 	•-■ 

PPi'  1
• ■".". 

TEMP. 
°C 

D.O. 
ppm. 

June 23 July X , August 23 

19.5 10.7 21.0 7.9 23.0 7.7 

18.8 10.2 20.5 9.4 21,5 7.7 

18.5 8.7 1.9.5 6.9 21.0 3.1 
(2. 3-3.8) 

June 24 JulY 31 August 23 

19.0 8,8 22.0 8.9 22.5 10.0 

18.5 9.1 21.5 9.2 22,0 6.2 

18.3 9.5 21.0 8.9 20.5 5.1 

June 22 July 27 Augis t 23 
19.5 10.8 20.5 8.1 22.0 7.2 

19.0  10.1 20.0 8,6 21.0  8.0  

18.5 11.8 19.5 8.7 21.0 7.5 

June 23 July 28 August 22 
19.3 10.0 21.5 8.7 24.5 12.4 

19.0  10.1 21.5 8.6 23.0 31 .4 

19.0 10.3 21.5 8.6 22.0 8.5 

DEPTH 
FT. 

STATION 

1960 	1 

NOTE:  *  Approximate Depths 



B. Dissolved Oxygen - Beechwood a Tobique Narrows 
Headponds - 1964:  

During the summer months of 1964, a series of D.O. and 

water temperature readings were taken in the Beechwood 

and Tobique harrows headponds, by theNew Brunswick 

Department of Lands and Mines. 	In most cases t. u. levels 

were above the minimum required 5 p.p.m. Details of these 

data are shown in Tables #5 and #6, page 37. 

O. 	Dissolved Oxygen -  Beechwood Tailrace (Dec.1965 - Dec.196u): 

Beginning on December 12th, 1965, a more detailed study of 

water temperatures and D.O. levels in the Beechwood Dam 

tailrace was undertaken. 	Weekly samples were taken from 

the tailrace, immediately blow the dam, and were continued 

until December 1st, 1966. 	In qddition, during parts of 

the more critical periods in early July and September 

samples were taken daily. 

L,ince the summer of 1906 produced unusually low river 

flows, D.O. levels dropped severely. During most of July, 

August and September, D.U. levels remained either near, or 

below, the critical live' for fish survival. 	As a result, 

the salmon run through the Beechwood fishway fell off sharp-ly 

in July, and almost ceased entirely during most of August 

and September. 

Details of the D.U. readings, together with water 

temperatures and daily average river flows are shown in 

Table #7 amd Graph #2, pages 38 and 39 respectively, 



 

TABLE #5  -  WATER TEMPERATURE AND DISSOLVED OXYGEN DATA  -  BEECHWOOD HEADPOND (1964) 

 

STATION 
'Meters 
Depth June 4 June 16 July 1 July.  15 July 29 August 12 August 25 

D.O. 	I 
p•p.m. 

Temp. 
o C. 

D.O. 	Swap. 
p.p.m. 	C. 

D.O. 
p.p.m. 

emp. 
C. 

D.O. 
p.p.m. 

?rap. 
C. 

D.O. 
p.p.m. 

pmp. 
C. 

D.O. 
p.p.m. 

pmp. 
C. 

D.O. 
p.p.m. 

3emp 
C. 

8-1 

BEECHWOOD 

DAM 

0 

5 

( 

	10 

9.4 12.78 10,2 	15.18 6.8 19.31 7.1 21.96 6.9 22.08 7.9 20.18 6.1 18.89 

100 12.78 
F- 

10.2 	14.78 6.1 18.88 7.3 21.05 6.9 21.83  6.6  18.16 5.6 16.93 

9.4 12.78 9.5 	14.71 5.6 19.93 5.9 20.48 4.0 21.08 6.6 18.13 5.4 16.73 

15 9.4 12.75 9.0 	: 	14.69 4.7 18.70 5.6 

- 

20.14 

- 

2.9 20.98 6.7 17.44 5.0 .. 

16.5 9.2 - .. 
	 j 	. ... 

.- - - 
- - .. .. 

B-2 

(KILBURN) 

0 10.8 13.28 - - 6.3 19.79 - e.0 22.93 6.5 19.16 6.4 17.83 

5 9.7 1148 - - 6.2 19.08 - - 6.6 21.08 5.8 17.53 5.9 16.57 

10 10.5 11.78 • 6.4 18.63 ••• - 5.9 19.98 5.7 17.23 5.9 16.54 

11.8 - 6.1 5.5 - - 

B-3 

(PERTH) 

0  10,7 16,74 

i 	12.59 

7,3 

6.7 - 

18.03 	 

- 

8,0  2143 

21.48 

60_ 

6.1 5  

7.7 

1-10. 

10.4 - 10.2 

.1 
 

, i  - 

6.5 

id, 

10.2 

- 

12.61 

- 17.73 - - = -  '- 17.05 ' . 

... 	, 	....., - ()-7 - - . 2 1 20.831 6_2 - 48 

TABLE // 6  - WATER TEMPELATURE AID DISSOLVED OXYGEN DATA - TOBIQUE NARROWS HEADPOND (1964)  

T-1 

(TaBIQUE) 
) NARROWS) 

0  9.1 12.78 10.0 - 8,7 19.58 8.6 21.3E 12.1 22.88  10.6 19.38 8.8  - 

5 8.9 11.58 11.8 8.4 18.23 8.5 18.36 11.6 21.50 10.1 18.65 7.8 .- 

10 9.1) SW 11.1 - 7.7 17.16 8.1 15.14 10.2 18.98 8.5 17.08 7.4 - 

15 9.4 10.02 1004 - 8.1 13.36 8.1 17.1E' 8.3 17.36 8.5 15.51 7.5 - 

20 9.6 9.18 8.3 - 9.1 70 ►  - 5.7 ..- 1.7 • 7.2 - 

T-2 

(ROWENA) 

0 9.4 11.77 • - 9.4 18.58 - 
- 22.83 10.4 19.28 8.9 19.62 

5 9.3 10.8C .. .. 9.1 18.61 - ... - 20.05 11.0 18.62 8.4 - 

10 901 10.5E - - 8.8 17.12 -. - - 18.88 9,2 16.78 0.0 - 

15 9.7 .. • • 8.2 17.17 - - • 10.3 7.3 - 



Date c.f.') _m ZemP* Sat 

i2125.12 16,850 11.9 1.5 

Dec.18 19,200 11.6 1.5 83 

Dec.25 7,100 10.7 1.5 77 

Dec.31 - - - - 
1 66 
Jan.? 	, 11,675 8.2 1.5 58 

Jan.14 .. 8.3 -0.5 57 

Jan.21 13,250 9.9 -0.5 68 

Jan .28 8..700  

12,300 

9.], 

9.3. 

-0.5 

-1).P 

Alit_ 

63 Feb.4 

Ls) 47 gall 6.a58 6,7 

Feb.18 3,900 7.6 1.0 54 

Feb.26 8,770 7.6 1.0 54 

Mar.4 1,100 7.8 1.0 54 

Mar .12 10,500 9.9 1.0 69 

Mar.18 11,700 10.1 1.0 73. 

Mar.26 27,760 10.4 1.0 72 

Mar.27 29,540 11.8 1.0 83 

Apr.1 31,450 13.2 1.0 '93 

Apr.9 27,000 13.2 1.5 94 

5.5 105 Apr.15 27,000 13.4 

Apr.22 71,700 13.9 5.5 110  

Apr.29 68.845 15 .9 4.0 120 

May 7 57,180 34.1 5.5 110 

May 13 40,850 13.4 6.5 108 

May 21 56,340 11.2 9.0 

May 27 41,700 9.8 11.5 90 

Date c.f.* DO ;map•  % Sat. 

1266 
June 3 15,200 8.0 14.0 77 

June 10 26,100 7.9 14.0 

June 17 7,900 7.5 15.0 75 

June 24 9,340 7.4 17.0 76 

i 	1 4 110 5.1. 21.0 57 

Jul,' 4 3,600 4.1 21.0 45 

July 5 1,100 3.3 21.0 37 

July 6 7,525 3.9 21.0 42 

July 7 3 ,
500 2.0 19.0 21 

July 8 2,600 2.5 20.0 26 

July 9 7,500 3.0 20.0 32 

July 10 3,900 1.9 19.0 20 

July 15 10,903 3.6 19.0 38 

July 22 4,400 1.7 18.0 17 

July 29 11,000 3,2 200 34 

Aug. 5 11,000 3.2 21.0 35 

Augs3.2 1,510 1.6 20.0 16 

Aug.19 1,440 2.7 19.0 28 

Aug.26 7,850 2.1 20.0 22 

•t - 1.1 • 11 

Sept. 2 4,250 1.7 20.0 18 

Sept. 3 _ 2.0 20.0 21 

Sept. 4 - 1.9 19.5 19 

Sept. 5 - 2.1 19.0 22 

Sept. 6 - 1.8 19.0 is 

Sept. 7 - 1.8 18.5 

Data c.f.a. 
DO 

p•p•a• 
Temp. 
o C. % Sat. 

19E26 
Sept. 8 - 1.7 18.0 17 

Sept. 9 2 ,920 1.9 17.0 19 

Sept.10 - 1.8 16.5 18 

Sept. U. - 3.2 17.0 32 

Sept. 12 - 3.1 17.5 45 

Sept. 13 - 2.7 18.0 27 

Sept. 14 - 1.6 18.0 16 

Sept. 15 - 2.2 18.0 23 

Sept.16 J,420 1.9 15.0 18 

Sept. 17 - 1.9 17 .0 19 

Sept. 18 - 1.9 18.0 19 

Sept. 19 - 2.0 14.0 19 

Sept. 20 - 2.4 14.0 23 

Sept. 21 - 2.5 14.0 

Sept. 22 - 2.7 3.5.0 

n
m

o
o

si m
i■

! 

A 

Sept. 23 6,500 2.8 16.0 

Sept. 24 - 3.3 15.0 32 

Sept. 25 - 2.9 14 .0 28 

Sept. 26 - 3.8 14.0 36 

Sept. 27 - 3-5 12.0 32. 

Sept. 28 - 1.7 12.0 15 

Sept. 29 - - - - 

Sept. 30 9,400 4.5 11.0 40 

Oct. 2 3,650 4.5 10.0 39 

Oct. 7 5,900 7.2 9.0 62 

Oct. 14 7,200 7.2 9.0 62 

Date . • ,fse 
DO 

 p.p.'s'. 
Temp 
0 C. % Sat q  

63  _ Oct. 23. 27,225 7.5 9.0 

Oct. 28 19,570 11.9 6.0 95 
I 

Move 4 ? 11.4 5.0 90- 

Nov. 11 27,450 12.5 6.0 100 1. 

Nov. 18 19,730  

15,000 

12.7 

12.9 

4.0 

1.0 

91.  

90 Nov 25 

 Dec.]. 39,800 14.8 4.0 us) + 

TABU pi  

WATER CONDITIONS BROW= 

TAILRACE - 1965 - 1966  



JANUARY 

5  10 15 20 25 
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IMO 

A) Psrison 	Betchtuaod Tkil  ace vs. iath: 

idss beginning in December 1.965, were a series of D.C. 

checks, both in the Beechwood tailrace and at Beth, 

about four miles downriver. These series of checks 

were conducted monthly at eaci site. 	Athin each 

series, 4 to 8 readings were made, usually ithin a 

24-hour period of two consecutive days. Occasionally, 

the last readings extended over into the early part of 

the third day. The various readings of each series were 

spaced to cover as wide as possible a variation in generator 

loads. These series were conducted for two reasons: 

(1) To determine if/there were any asprecisble variations 

in D.O. levels at different generator loads at the 

Beechwood plant. =AI significant differences were 

found. 

(2) o determine if D.C. levels increased sigificant1y 

during the approximately fair miles of free flow 

from beechwood to •sath. Each Beechw000 reding was 

followed by one at bath, approximately one hour later, 

the estimateC time regAred for the water to flow this 

distance. 

In most cases, the average D.O. levels had increased 

slightly by the tine the vater nad reached Bath. These 

increases are attributed. to natural re-aeration. 	After 

leaving the Beechwood impoundment, the river flows openly 

to 3ath, predominately over moderate riffle area. 	Averue 
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D.O. levels found in each series, together with other water 

data, are shown in Table #8 and Graph #3, pages 42 and 431 

respectively. 



TABLE 8. 	 Page 42 

Dissolved oxygen comparison - Beechwood tailrace a 
Bath , 1965- 66 

BEECHWOOD I 
DATE TEMP 

Ca 
FLOW 
cts 

D.O. 
ppm 

D.O. 
% sat. 

DEC. 	4 - 5 
1965 1.5 1313,925 11.85 84 

JAN. 	H -13 
1966 0.0  

1.0 

9,699 

8,022 

9.55 

6.26 

66 

44 
FEB. 	8 - I 0 

1966 

MAR 9 -10 
1966 1.0 11,656 8.86 62 

APR. 	13-14 
1966 3.0 20 ) 630 13.63 100 

MAY 	17-18 
1966 10.5 52 437 12.27 109 

JUNE 16-17 
1966 16.0 16 086 7.73 77 

JULY A - 15 
1966 19.0 7,999 3.74 40 

AUG 	17-19 
1966 19.0 5,946 2.05 22 

SEPT 12-13 
1966 18.0 3 346 2.59 27 

OCT. 96615 * C1110.0 

NOV 	21- 22 
1966 0.0 16,525 13.95 97 

I  BATH  

TEMP 
C° 

FLOW 
Os 

D.O. 
P Pm 

D.O. 
% sat. 

105 19,475 12.10 86 

0.0 8,853 9.94 68 

1.0 8,025 7.24 50 

1.0 11,650 9.36 66 

3.0 23,400  

52,437 

13.36 

12 4 28 

99  

109 10.5 

16.0 16,086 7.90 79 

19.0 7,999 5.38 57 

19.0 5,946 3.78 40 

16.0 3,346 3.22 ?2 

10.0 

0.0 16,525 13.75 94 

* D.O. Readings not carried out in October. 
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GRAPH #3  

DISSOLVED OXYGEN  COMPARISON  

BEECHWOOD  TAILRACE AND  BATH  (1965 -  66  )  . 
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• Dissolved oxygen - Upper St. John River - 1966: 

Because of abnormally low river flows during the 

summer months of 1966, additional checks were made on 

D.O. and water temperatures at various upriver points. 

Dead fish had been reported in both the Beecnwood flowage 

and below the dam. 	These checks helped determine the 

sources and areas of heavier pollution and the extent of 

the D.O. depletion. 

Results indicated that deoxygenation was particularly 

serious on the main river below Ldmundston, in the Grand 

Falls and Beechwood flowages, and below Florenceville. 

Critical D.O. levels were encountered on only one 

tributary, tne il:adawaska River, below the Fraser Gomeany 

pulp mill. 

These 1966 checks were wade during two periods, 

.mgust 12th to 19th and August 27th to 31st. Results 

are shown in Tables #9  and #10, pages 46 and 47 

respectively. 	A. D.O. profile of the river from just 

above Edmundston to about four miles belol, Florenceville 

is shown in Graph 04., page 4$. The data were taken from 

Table 410. 	The major areas of D.O. depletion and 

recovery are quite clearly illustrated. 

F. Lth's 012LAAWIL:11111 1River  12.t7: 

Because of the frequently lethal D.O. levels found 

the previous season, further checks were made along the 

upper St. John River in 1967. 	In the area between 
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Edmundston and Hartland, below lethal levels were 

found in many instances etring the months of July 

and August. Although the situation was serious, 

D.U. levels did not, generally drop as low as in 

1966 and the duration of the critical perio6 was snorter. 

This nay be explained by the relatively high river flows 

in 1967 and the resulting greater dilution of various 

pollutants. In spite of the fact river discharge 

during th(? summer months of 1967 was greater than curing 

196., it was still ccnsirably below the long-term average 

for these months. 



Table #9 

'IV.bit 

Page 46 

D.O. 	CHECKS - UPPER 	ST. 	JOHN SYSTEM 

SAT. 

(AUGUST 	12 	1966). 

WATER 
TEMP(" 

DEPTH 
STATION 	 FEET. 

D.U. 
p.p.m. 

Green River-Grand Fails Flowage. 2 4.0 18 42 

Grand Falls - Above Dam. 2 0.4 20 4 

Limestone - Below Grand Falls. 	2 3.3 21 36 

11 	 Vt 	 ft Morrill 	 2 4.2 21 46 

Upper Beechwood Flowage 	 1 
ft 	 ft 	 ft 	 1 

5.2 
3.7 

20 
20 

56 
40 

Tobique Narrows - Above uam. 	3 8.4 22 95 
1 

Aroostook River - Above confluence 
with Beechwood Flowage. 

2 6.6 23 76 

Beechwood Flowage at Perth.) 1 3.1 •1•111 

ft 	
" 	

ti 	ft 	) 11 2,4 IOW 

If 	
" 	

ft 	ft 	) 21 2.2 ••■ 

Beechwood Flowage at Kilburn ) 1 2.7 21 29 
" 	" 	" 	It 	) 14 2.5 

) 27 1.7 

Beechwood - Above Dam. 
ft 

1 
15 

3.1 
2.6  

21 34 

It 35 0.9 - 
55 0.1 - 

Beechwood - Tailrace 1 1.6 21 17 

Bath-midstream - $t. John 1 1.9 21 21 
River. 

Bath at confluence with Monquart 1 6.4 17 66 
River 

Bristol - 	t. John River. 1 6.3 23 72 

Florenceville - St. John River. 8.0 21 90 



D.U. 
..0". • 

WATER„, 
w TEMP  SAT. 

   

7.9 
0.0 
2.1 
0.3 
0.4 
1.0 
5.2 
5.2 
5.2 
1.6 
1.5 
3.3 
8.5 

7.7 

4.0 

3.7 

5.2 

5.7 

0.0 

0.0 

8.3 

7.6 
6.4 

 

16.5 
19.0 
19.0 
17.2 
18.8 
19.0 
19.0 
19.0 
19.0 
21.0 
19.5 
20.5 
22.0 

21.0 

24.0 

23.0 

21.0 

16.5 

18.0 

18.0 

18.5 

18.8 
18.5 

11.3 

 

15.0 

83 
0 
22 
3 
4 

10 
56 
55 
55 
17 
16 
36 
96 

86 

47 

43 

57 

57 

67 

111 

Table /210 e 47 

D.O.  CHECKS - UPPER .ST. JOHN RIVER SYSTEM, 
(AUGULT 27 - 31. 1966). 

DEPTH 
STATI61 	 FELT 

T. JOHN RIVER: 

Edmundston - Above mill wastes 1 
- Below 	" 1 

Saint Basile, 1 
Saint Leonard 2 
Grand Falls - Above Dam. 1 
Grand Fails - Below Powerhouse 1. 
Limestone Sta. . Bridge. 2 
Beechwood Flowage - Upper End. 2 

- At Perth 2 
- At the Dam. 2 

Beechwood Tailrace 2 
Bath 2 
Florenceville - 	at Bank - 2 

Above McCain's 
Florenceville - West Bank - 2 

Opposite McCain's. 
Florenceville - East Bank - 

Miles below cCain's. 
Florenceville - East Bank - 

4 'Ales below McCain's 
Florenceville - West Bank - 

4 Miles below cCain's. 

MADAWASKA RIVER: 

Saint Jacques - 5 Miles above 
Mill. 

Edmundston - (Above Dam) 
4 Mile below Mill. 

Edmundston - (Tailrace) 
Nile below Aill. 

TOBIQUE RIVER: 

Tobique harrows Flowage - 
5 ales above Dam. 

Tobique NarrotNs just above 1)a 
Tobique Narrows Tailrace. 

ARRUSTOOK  RIVLR:  

One Mile above asechwood Flow 
2 illes below Timber Dam. 

• 

2 

2 
2 
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D.O. LEVELS - UPPER ST. JOHN RIVER 

( AUGUST 27 - 31, 1966) 

MILES DOWNRIVER FROM EDMUNDSTON N.B. 



DATE 

Aug. 2. 

" 2. 
fT 2. 
ft • . 

2. 
It 
	

2. 

— 49 — 

Areas of unusually low D.O. content were similar to 

those found in 1966. A sample D.U. profile is shown on 

Graph P5, page  5C  I  for the section of the river extending from 

five miles above Edmundston down to Hartland. The D.U. levels 

in this Graph were all from surface readings, which were taken 

on August 1st ar.d 2nd. 	These data are shown below. 	In some 

cases, n,adings at certain stations showed more serious D.O. 

depletion, both before and after these dates. 

TABLE ill  

D.U. LEVELS - UPER ST. JOHN hIVER 

LOCATION 
H 6 TEMP 2 oF. 

75 

76 
23 ft 	it 	lt 	(Bt. Leonard) 74 

36 " 	n 	yi 	(Grand Fails) 80 

48 " 	ft 	 tt 	(Limestone) 	75 
77 " 	n 	ft 	(Beechwood 	74 

Headpond) 

“ (Beechwood 	74 
Tailrace) 

86 " 	n 	n 	(Florenceville 

(Above MeGain's Food Flant) 	 75 
88 Miles below Edmundston(Florenceviil 

(2 Miles below McCain's Food Plant) 74 
98 Miles below Edmundston (Hartland) 72 

ft 

It 
• 

 

   

D. 0. 
.p.m. 	'20 Sat 

7.8 	91 

1.9 	22 
3.1 	36 

2.9 	35 

3.5 	41 

2.7 	31 

1.9 	20 

6.5 
	

77 

4.0 
	

47 

6.2 
	

70 

5 Miles above Edmundston. 

4 ..1.1es below Edmundston. 

• 2. 77 " 
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Specific Pol1ut.jo Sources 

A. 	Upper St. John River System: 

This area includes all of the main river aid tributaries 

above Grand Bay. The estuarial area from Grand Bay to the 

river mouth is discussed separately in a later section. 

Pollution s,urces on the upper river are numerous, and 

vary in type and intensity. The following section gives 

brief descriptions of the more important ones, together with 

comments on some of the more evident minor sources: 

(1) Fraser Company Pulp Mill . This mill is located at 

hdmundston, New Brunswick, on the .adawaska River, 

about one-half mile above its confluence with the 

St. John River. The mill empties a large amount of 

sulphite wastes into the river, and is considered to 

be the most serious source of pollution on the system. 

These wastes are mainly deoxygenating solids such as 

bark, screenings and pulp fibres. 	This effluent forms 

a false river bottom with a sludge deposit, has a low 

rate of decomposition and reduces the D.u. content of 

the river at all times. At certain times of the year, 

during low water flows, the D.U. level below the mill 

falls to zero. 

In addition to thez,e deoxygenating wastes, a certain 

amount of toxic effluent is also released at times. 	This 

results from laste materials from the bleaching process. 
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( 2 ) LiEt0114ALialLALl: Thi mill ie located on the 

St John River at adawaska, aine and operates in 

conjunction with the Amundston pulp mill. Wastes 

from this s.urce are also mainlyof the deoxy6enating 

type. 

In addition to the mill effluents, the pollution load 

in this area is increased by the dumFing of raw sewage from the 

City of Ldmundetnn, and by the effluents from a humbcr of starch 

pleats. In combination, these sources produce a low 

level in the river from Edmundston to Grand Valls. Once below 

the Grand Falls flowage, D.O. levels gradually increase through 

natural aeration until Beechwood flowage is encountered, where 

another drop occurs. The nature of the fl.owaje itself is no 

doubt partly responsible for this drop. In audition, other 

pollution r,ourcea along both the main river and some tributaries 

are dumping more wastes. These are primarily dsemyonating 

types, such ab those from starch ainti potato chip plants and 

domestic sewage. 

Riffle area below the Beechwood 14m again facilitates 

natural re-aeration of the water. Liter during extremely low 

flows, such as during he summer of 1966, the 0.(;. content has 

risen above the critical level by trot/ time the river has reached 

Bath, a distance oi about four miles. The next source of 

heavy pollution is encountered only about five miles further down-

river, at Last Florenceville. 
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(3) AcCain's Limited  - This is a frozen vegetable 

processing plant and potato-chip manufacturing 

operation, located on the main St. John river at 

East Florenceville. The effluent from this plant 

includes peas, pods, stocks, corn and a variety 

of other coarse vegetable debris. This causes 

offensive odours and a heavy slime gorvth on the 

river bottom. 	For some distance around the out- 

let from this plant, the mass of decaying vegetable 

wastes is several feet in depth. 	These wastes are 

mostly organic matter and are of the deoxygenatihg type. 

The intensity of the pollution in the East Florenceville 

area is increased by other waste disposal, both in the main river 

and thc tributary, Fresquile River. The main river receives 

wastes both from the Catleton County Go-operative Dairy and 

domestic sewage from the town. 	The tresquile River is used 

for disposal of wastes from potato-chip, starch and sugar beet 

plants, as well as domestic sewage. Most of these sources are 

located in the State of laine. 

Although D.O. levels may become dangerously low in 

this area, particularly during summer low water periods, they 

are still able to recover fairly quickly a few miles down-

river. Below this area the river has remained mostly suitable 

for fish survival, with relatively small decreases in D.O., 

caused by wastes from small factories and towns. These would 


