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ABSTRACT 

The Quinnipiac River Basin, located in South-Central Connecticut, flows 38 miles 

from its headwaters in New Britain and Plainville, Connecticut to its mouth in New 

Haven Harbor. The basin is heavily developed, with the majority of the land in the basin 

classified as residential and urban. The five municipal water pollution control facilities 

and one large privately-owned water pollution control facility operating in the Quinnipiac 

Basin are responsible for maintaining acceptable levels of water quality in the 

Quinnipiac River. 

While the current water quality management practices within the Quinnipiac 

River basin are capable of meeting the various water quality standards, changes in the 

water quality management system may require an adjustment or alteration of the current 

management practices. The focus of this study is the identification of possible 

improvements to the current water resources management practices in the Quinnipiac 

Basin and a discussion of the feasibility of the proposed improvements. 
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ABSTRACT 

The Quinnipiac River Basin, located in South-Central Connecticut, flows 38 miles 

from its headwaters in New Britain and Plainville, Connecticut to its mouth in New 

Haven Harbor. The basin is heavily developed, with the majority of the land in the basin 

classified as residential and urban. The five municipal water pollution control facilities 

and one large privately-owned water pollution control facility operating in the Quinnipiac 

Basin are responsible for maintaining acceptable levels of water quality in the 

Quinnipiac River. 

While the current water quality management practices within the Quinnipiac 

River basin are capable of meeting the various water quality standards, changes in the 

water quality management system may require an adjustment or alteration of the current 

management practices. The focus of this study is the identification of possible 

improvements to the current water resources management practices in the Quinnipiac 

Basin and a discussion of the feasibility of the proposed improvements. 
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Chapter 1: Introduction 

1.1 Description of Study Area 

The Quinnipiac River, located in South-Central Connecticut, flows from its 

headwaters in New Britain and Plainville, Connecticut to its mouth in New Haven 

Harbor. Since New Haven Harbor is located in Long Island Sound, an important fishing 

area, it is important that the water flowing into the Sound, including the Quinnipiac 

River, is of high quality. The Quinnipiac River is 38 miles long, has a vertical drop of 

17 4 feet between its headwaters and its mouth, and has a drainage area of 170 square 

miles (Quinnipiac Fact Sheet, 1992). The basin can be divided into two regions, that 

which is located in the central lowland (85% of the basin) and that which is located in the 

western upland (15% of the basin) (Healy, et al., 1994). The western upland region of the 

basin is located near the headwaters of the western tributaries and consists of 

metamorphic and igneous rock (Healy, et al., 1994 ). The majority of the basin is 

composed of glacial till and stratified drift (Healy, et al. , 1994). 

The Quinnipiac River flows through the towns of New Britain, Plainville, 

Southington, Cheshire, Meriden, Wallingford, North Haven, and New Haven. There are 

a number of other municipalities located within the Quinnipiac River basin, including 

portions of Bristol, Wolcott, Prospect, Bethany, Hamden, East Haven, North Branford, 

Durham, Middlefield, Middletown, and Berlin. Major tributaries include Eightmile 

River, which flows through Bristol and Southington, Misery Brook, which flows through 

Southington, Tenmile River, which flows through Prospect, Cheshire, and Southington, 



Figure 1.1: Quinnipiac River Basin 
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Figure 1.2: Municipalities of the Quinnipiac River Basin 
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Broad Brook, which flows through Cheshire, Harbor Brook, which flows through 

Meriden, Wharton Brook, which flows through Wallingford and North Haven, and 

Muddy River, which flows through Wallingford, North Branford, and North Haven (see 

Figure 1 for an overview of the towns and major tributaries of the Quinnipiac River). 

The Quinnipiac River has an average annual streamflow of 299 cfs and a minimum dry 

weather streamflow of 45 cfs (Quinnipiac Fact Sheet, 1992). The effects of the estuary 

reach as far upstream as Wallingford, a distance of approximately 14 miles along the river 

(Quinnipiac Fact Sheet, 1992). 

There are a number of water supply reservoirs located in the Quinnipiac Basin. 

The town of Southington utilizes a series of three reservoirs (Southington Reservoirs # 1, 

#2, and #3) as part of its surface water supply system (Southington Water Dept., 1995). 

There are five reservoirs that compose the surface water supply system for the town of 

Meriden; Broad Brook Reservoir, Merimere Reservoir, Hallmere Reservoir, Kenmere 

Reservoir, and Bradley-Hubbard Reservoir (Meriden Water Bureau, 1994). Wallingford 

operates four water supply reservoirs, including MacKenzie Reservoir, Ulbrich Reservoir, 

Pistapaug Pond, and Lane's Pond (Wallingford Dept. of Public Utilities). 

In addition to the water supply reservoirs, the municipalities within the 

Quinnipiac Basin utilize the groundwater resources of the region to help meet the water 

demands of the communities in the basin. There are two major aquifers in the Quinnipiac 

Basin. The upper regional aquifer provides a significantly higher yield than does the 

lower regional aquifer. Although the groundwater resources supply a substantial portion 
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of the water supply for towns such as Meriden and Wallingford, the vast majority of the 

water supply for the towns within the Quinnipiac Basin is provided by the surface water 

resources of the region. 

There are three water-quality stations located on the Quinnipiac; one at Meriden 

(USGS 01196222), another at Wallingford (USGS 01196220), and the third at North 

Haven (USGS O 1196530). The North Haven station is located 4.3 miles downstream 

from the Wallingford station, and is located in the estuary. There are two streamflow 

measurement stations along the Quinnipiac. One streamflow gaging station is located in 

Southington, approximately half way between the Mill Street bridge and the Center Street 

bridge. The other streamflow gage is located in Wallingford, a couple miles upstream 

from the Wharton Brook confluence. 

There are five municipal water pollution control facilities (WPCFs) located along 

the Quinnipiac River. They are located in the following municipalities (listed from that 

nearest the headwaters to that nearest the river mouth): Southington, Cheshire, Meriden, 

Wallingford, and North Haven. Although each WPCF primarily serves the municipality 

in which the facility is located, some WPCFs serve a small proportion of people living in 

adjacent communities. In addition to the five WPCFs, there is a privately-owned WPCF 

located along the Quinnipiac River. However, there is no available data for the private 

WPCF. 

The basin has been heavily developed, and the majority of the land within the 

basin is classified as urban and residential. Chemical and metalworking industries 
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constitute the majority of the industrial development along the river. While industrial and 

residential development has occurred along the entire length of the Quinnipiac River, 

there is a significant area along the river in North Haven which cannot be developed due 

to the presence of coastal marshes adjacent to the river. The reach in North Haven 

surrounded by marshes is the longest segment of the river which has not been developed. 

While the marshes have prevented development along the banks of the river, the lateral 

extent of the marshes is small enough that development of the surrounding areas has not 

been greatly hindered. 

A small portion of the land within the basin is classified as agricultural. The 

agricultural areas are located along the fringes of the basin near the headwaters of the 

river (Quinnipiac River Fact Sheet 1992). In addition to the small extent of agricultural 

land in the Quinnipiac basin, most rural (non-urbanized) land is forested with low to 

medium population density (Healy et al. 1994). There are two large forested areas within 

the Quinnipiac basin; one is located near the headwaters of the Quinnipiac River in the 

towns of Plainville and New Britain and the other is located near the township borders 

between Wallingford, Hamden, and North Haven. Additional forested land can be found 

in the town of Cheshire. The town of Cheshire has a relatively compact urban area, and 

the majority of the land within the township's borders is covered by deciduous forest. 

The extensive development of the basin has threatened the water quality in the 

Quinnipiac and its tributaries. Major discharges into the Quinnipiac and its tributaries 

include treated industrial waste, industrial cooling water, and discharges from five 



municipal WPCF's located along the Quinnipiac River (Healy, et al., 1994). 

Please note that the figures related to water quality are located at the end of 

Chapter 4 due to software limitations. 

1.2 Scope of Project 
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While the current water quality management practices within the Quinnipiac 

River basin are capable of meeting the various water quality standards, changes in the 

water quality management system may require an adjustment or alteration of the current 

management practices. An analysis of the water supply/demand of the towns within the 

basin, the water quality of the river and the required water quality standards, population 

growth trends, and economic costs associated with wastewater treatment in the 

Quinnipiac basin leads to the identification of a variety of alternative methods of 

minimizing the cost of wastewater treatment while continuing to comply with 

Connecticut water quality standards. The goal of this project is to examine the current 

water quality management practices and to analyze the effects of changes in a particular 

component of the system that will affect the system as a whole. 

Three topics regarding water quality management in the Quinnipiac River basin 

are examined in this study. One topic under consideration deals with the strain placed on 

the water quality management system by population growth within a particular region of 

the basin. Southington' s population is expected to increase by approximately 6,000 

people by the year 2040, which will result in much larger wastewater flows at the 

Southington WPCF. Therefore, it is necessary to determine whether or not the current 
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system can handle the increased flows resulting from a significant population increase in 

Southington and, if the system cannot handle the increased flows, what alternatives are 

available for the basin in terms of dealing with the increased wastewater flows. 

The second hypothesis tested in this study analyzes the possibility of using water 

supply reservoirs to augment flow in the Quinnipiac River. In particular, Meriden' s 

surface water supply system was studied to determine if there is enough "excess" water 

stored in Meriden's reservoirs to augment flow in the Quinnipiac River during periods of 

low stream discharges for the purpose of improving water quality in the Quinnipiac 

River. One reason the Meriden water supply system is selected as a possible source of 

flow augmentation is that Meriden's population and, therefore, it's water demands, are 

expected to remain relatively constant over the next 45 years. Therefore, no increased 

demands are expected to be placed on the Meriden water supply system in the foreseeable 

future. 

The final issue which is addressed in this report relates to possible improvements 

which can be made at one of the water pollution control facilities which would improve 

the water quality of the plant's effluent. Analysis of the available water demand data for 

the towns of Southington, Meriden, and Wallingford indicates that the water demand at 

the Wallingford WPCF is more evenly distributed among its various users than at the 

Southington and Meriden WPCFs. Industrial users account for a much larger percentage 

of the water demand in Wallingford (32%) than at Southington or Meriden. Therefore, it 

is assumed that the percent industrial flow of the wastewater treated at the Wallingford 
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facility will be significantly larger than that of the Southington and Meriden WPCFs. 

Also, residential users account for only approximately 35% of the water demand in 

Wallingford, which is significantly lower than the percentage of water demand associated 

with residential users in Southington and Meriden. Although the current wastewater 

treatment methods used at the Wallingford facility are fairly similar to those of the other 

WPCFs in the Quinnipiac Basin and are capable of meeting the effluent water quality 

standards at the Wallingford WPCF, improvements may be made to the Wallingford 

WPCF which may increase the plant's ability to treat industrial wastewater. 

The focus of this study is the identification of possible improvements to the 

current water resources management practices in the Quinnipiac Basin and a discussion 

of the feasibility of such improvements. 
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Chapter 2: Population 

2.1 Population of municipalities with a water pollution control facility 

There are five major municipalities located in the Quinnipiac River Basin. These 

five towns, Southington, Cheshire, Meriden, Wallingford, and North Haven, account for 

the vast majority of the basin's population, and also account for the majority of 

wastewater discharges to the Quinnipiac. All five of these municipalities have grown 

substantially over the last 50 years (see Table 2.1 ). 

Table 2.1: Population Growth 

Town Population-1950 Population-1990 

Southington 13,061 38,518 

Cheshire 6,295 25,684 

Meriden 44,088 59,479 

Wallingford 16,976 40,822 

North Haven 9,444 22,247 

Source: "Estimated Populations in Connecticut as of July 1, 1994" 

Although Meriden remains the largest town in the basin, its growth rate between 

1950 and 1990 is significantly less than the growth rates of the other municipalities. The 

populations of Southington, Cheshire, Wallingford, and North Haven more than doubled 

during the forty year period (1950-1990). Cheshire experienced the most rapid 

population growth rate, with its population increasing by over four times during the same 

period. With its rapid population growth rate, Cheshire moved ahead of North Haven in 

terms of population size as of 1990. The three largest towns in the Quinnipiac Basin 
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remained in the same positions in terms of population size in both the 1950 and 1990 

population data; Meriden is the largest town, Wallingford is the second largest, and 

Southington is the third largest town in the basin. ("Estimated Populations in Connecticut 

as of July 1, 1994") 

Although the basin has experienced an incredible amount of growth between 1950 

and 1990, the population growth patterns appear to be changing. Population growth in 

the five municipalities along the Quinnipiac are slowing down and, in some cases, 

decreasing. For example, between 1990 and 1994, the town of North Haven experienced 

a decline in population of 1,066 people, which represents a 4.79% decrease in the town's 

population during that period ("Estimated Populations in Connecticut as of July 1, 

1994"). 

Three other towns within the Quinnipiac Basin have undergone substantial 

population declines from 1993-1994. The population of Hamden decreased by 73 7 

persons during this period; a 1.42% decline in population size. The population of New 

Britain decreased by 735 persons during this period; a 1.01 % decline in population size. 

The population of New Haven decreased by 541 persons between 1993 and 1994; a 

0.43% decline in the town's population. ("Estimated Populations in Connecticut as of 

July 1, 1994") Although these changes may only be temporary deviations from a general 

growth trend, they do illustrate a significant change in the population growth trend within 

the basin. 
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2 .1.1 Southington 

The Southington Water Department provides water to the vast majority of the 

residents of Southington. However, over the past 30 years, the Southington Water 

Department's service ratio, which is defined as the population served divided by the total 

population of Southington, is significantly lower than that of the Meriden Water Bureau. 

The service ratio for Southington shows only a slight increase between 1970 and 1990 

(83% served in 1970, 85% in 1980, and 85% in 1990) (Southington Water Dept., 1995). 

Unlike the projected population growth rate of Meriden, which shows a slight 

decrease in population size over the next 50 years, the population of Southington is 

projected to grow substantially during the same time period. The total population of 

Southington was 38,518 in 1990 and grew to 40,220 in 1995. The Office of Policy and 

Management predict that Southington's population will grow approximately 15% over 

the next 45 years (see Table 2.2). 

Table 2.2: Southington Population Data 

Year Total Population 

1995 40,220 

2000 41 ,150 

2010 41 ,490 

2020 43 ,200 

2030 44,900 

2040 46,500 

Source: Water Supply Plan, Vol. 1, Southington Water Department, Southington, CT, 
Storrs, CT: Lenard Engineering, Inc. , October 1995. 
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Assuming that the service ratio of the Southington Water Department remains constant 

during the period at 85%, there will be an increase of approximately 4,000 people served 

by the Southington Water Department during the next 45 years. 

The Southington Water Department has developed water demand predictions for a 

five year planning period (1995-2000). The Town's Plan of Development predicts the 

following growth trends:1) residential: A total of 1,828 houses are expected to be built 

during the period. Assuming a service ratio of 85% throughout the period, an additional 

1,500 connections are expected. 2)commercial: The town has a total of 112 acres of land 

zoned under "B" and "CB" zoning classification. "B" and "CB"-zoned land is classified 

as commercial and light industrial areas. Of the 112 acres, 40 acres are expected to be 

developed during the next five years, resulting in 817,300 square feet of building space. 

3) industrial: During the next five years, a total of 53 acres of industrial land is expected 

to be developed, resulting in 901,000 square feet of building space. (Southington Water 

Dept., 1995) 

2.1.2 Meriden 

As stated above, the city of Meriden has experienced a slow growth in population 

size between 1960 and 1990. Meriden's population growth rate has slowed significantly 

during the 30 year period. Between 1960 and 1970, Meriden's population increased by 

approximately 8%. During the following decade (1970-1980), the population increased 

by approximately 2%. During the 1980's (1980-1990), the population growth rate of the 
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town of Meriden increased to 4% (Meriden Water Bureau, 1995). However, a 4% rate of 

population increase corresponds to only a minor change in population size. It appears 

that the population of Meriden has stabilized for the foreseeable future. "Projections 

indicate little or no growth from 1990 to the year 2040. A decrease of as much as 2 

percent is expected between 1990 and 2010." (Meriden Water Bureau, 1995) 

The Meriden Water Bureau (MWB) serves almost the entire population of the 

town of Meriden (99.9%). The remaining 0.1 % of the population is served by private 

wells. "The Meriden Water Bureau percent served figures in Meriden were estimated by 

comparing the total area served by Meriden's distribution system, and estimates of the 

percent of the population on private wells." (Meriden Water Bureau, 1995) In addition 

to providing service to essentially all of Meriden, the Meriden Water Bureau also 

provides water to small percentages of the populations of Cheshire, Southington, and 

Wallingford (Meriden Water Bureau, 1995). 

It is estimated that the Meriden Water Bureau serves 194 people (1993 population 

data) in the towns of Cheshire, Southington, and Meriden. This figure is based upon the 

number of service connections between houses in these adjacent communities and the 

Meriden Water Bureau, as well as the estimated number of people per household in each 

community (Meriden Water Bureau, 1995). The MWB serves an estimated 18 people in 

Cheshire (6 connections x 3 people/household), 103 people in Southington (38 

connections x 2.7 persons/household), and 73 people in Wallingford (28 connections x 

2.6 persons/household). (Meriden Water Bureau, 1995) 
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Since the MWB serves essentially the entire population of Meriden, and only a 

small number of people from neighboring communities, it is expected that the change in 

population served by the MWB will be similar to the change in population of the town of 

Meriden. It is assumed that the Meriden Water Bureau will continue to serve 99.9% of 

the Town's population throughout the 50 year planning period (Meriden Water Bureau, 

1995). Therefore, since the population of Meriden is expected to decline slightly over the 

next 20 years, the population served by the MWB is also expected to decline slightly 

(total projected service population, 1990: 59,614; total projected service population, 

2010: 58,00) during the same period. By 2040, the total population served by the MWB 

will be approximately 1,000 people less than it was in 1990 (Meriden Water Bureau, 

1995). Since the population of Meriden is not expected to increase over the next fifty 

years, and since only minor industrial and commercial growth is predicted for the town of 

Meriden during the same period, it is reasonable to assume that the volume of wastewater 

to be treated at the Meriden WPCF will remain fairly constant over the next fifty years. 

2.1.3 Wallingford 

The population of Wallingford has increased by more than 10,000 between 1960 

and 1987. The most rapid period of growth during the 27 year period ( 1960-1987) 

occurred between 1960 and 1970, when Wallingford's population increased by 

approximately 6,000. The rate of population growth has decreased since the 1960's, with 

the slowest period of growth occurring between 1970 and 1980. (Wallingford Dept. of 
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Public Utilities Water Division) The increase in the total population of the town has led to 

an associated increase in service population. The service population has increased by 

approximately 5,600 between 1960 and 1987 (Wallingford Dept. of Public Utilities 

Water Division). Table 2.3 provides a summary of the historic population data for the 

town of Wallingford. 

Table 2.3: Wallingford Population Data 

Year Total Housing Total Population Service 
Service Units Population Served Ratio 
Connec-
tions 

1960 6,366 8,848 29,920 21,512 0.719 

1970 7,480 10,612 35,714 25,178 0.705 

1980 9,084 13,357 37,274 25,346 0.680 

1987 10,626 15,896 40,580 27,107 0.668 

Source: Wallingford Department of Public Utilities Water Division, Water Supply Plan 
for Wallingford Department of Public Utilities Water Division, Vol. 2, 
Whitman and Howard, Inc.: Wellesley, Mass. 

While the Wallingford Department of Public Utilities Water Division supplies 

water to the majority of the population of Wallingford, its service ratio is much lower 

than those of Meriden and Southington. However, "the service ratio estimates are lower 

than the actual ratio of population served, due to multiple housing units served by a single 

service connection and commercial and industrial connections being included in the total 

number of service connections." (Wallingford Dept. of Public Utilities Water Division) 

There is no data available regarding population predictions for the next 50 years 

in the town of Wallingford. 
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No population data are available for the towns of Cheshire and North Haven. 

The percentage of wastewater discharged by the various users in the Quinnipiac 

Basin will probably remain constant through the first two decades of the twenty-first 

century due to a stabilization of population size and only moderate growth in the 

industrial sector. However, advances in economically-feasible sewage treatment methods 

may actually lower the amount of industrial flow to the WPCFs. 

2.2 Population of other towns within the Quinnipiac Basin 

While the towns of Southington, Cheshire, Meriden, Wallingford, and North 

Haven are the largest towns in the Quinnipiac river basin, there are a number of other 

communities with some of their residents living in the Quinnipiac basin (see map). Some 

of these towns are not serviced by the sewage treatment plants along the Quinnipiac 

River, e.g. East Haven (personal correspondence with Town Engineer, town of East 

Haven). The town of Middlefield does not have a sewer system (personal 

correspondence with Town Engineer, town of Middlefield). However, the towns of 

Hamden and North Branford utilize the North Haven WPCF. Although there are no 

population figures available, 90% of the population of Hamden which is located in the 

Quinnipiac basin is serviced by the North Haven WPCF (personal correspondence with 

Town Engineer, town of North Haven). Approximately 1500 residents of North Branford 

are connected to the North Haven sewer system (personal correspondence with Kurt 

Weiss, town of North Branford). The North Branford population estimate is based on the 
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known number of homes serviced by the wastewater treatment plant, 500, and the 

estimate of 3 persons per house. The population of residents from the towns within the 

basin, with the exception of the towns in which the WPCFs are located, may affect land 

use within the basin. However, it is assumed that only the residents of Southington, 

Cheshire, Meriden, Wallingford, and North Haven transmit a substantial quantity of 

wastewater to the five WPCFs within the basin. 
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Chapter 3: Water Availability and Supply 

3.1 Streamflow 

There are two streamflow gages located along the Quinnipiac River; one is 

located in Southington and the other is located in Wallingford (see Appendix for monthly 

streamflow data). The Southington gage, located on the west bank of the river, is 400 

feet downstream from the Mill Street bridge and 500 feet upstream from the Center Street 

bridge. The Southington gage has a drainage area of 1 7.4 square miles. The Wallingford 

gage, located on the west bank of the river, is 0.8 miles downstream from the Quinnipiac 

Street bridge and 2 miles upstream from the Wharton Brook confluence. The 

Wallingford gage has a drainage area of 285 square kilometers. The Wallingford gage 

has been in operation for a much longer period of time than the Southington gage. 

Streamflow data is available from water year 1961 through the present time at the 

Wallingford gage, while streamflow data is only available from water year 1988 through 

the present time at the Southington gage. 

3 .1.1 Southington 

Streamflow data from the Southington gage follows a cyclical pattern, with peak 

flows occurring in the spring and low flows occurring in the fall. Based upon the mean 

monthly streamflow values for water years 1988 through 1994, the largest mean monthly 

discharge occurs during March ( 49. 5 cfs ). Although the peak average monthly discharge 

occurs during March, the peak monthly discharge on record, 109 cfs, occurred during 
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May of 1989. The second largest monthly discharge occurred during October of 1990. 

The ~act that the peak monthly discharge occurred during the month of May may be 

expected due to the fact that such a high flow may reflect runoff from snowmelt and 

spring rains. It is assumed that the large monthly discharge of October 1990 was due to 

an isolated peak rainfall event because the fall months are characterized by relatively low 

flows, while the largest average monthly value (March) reflects a consistent pattern of 

relatively large flows which occur annually during the month of March. Based upon the 

same period ofrecord (WY 1988-WYl 994), the minimum monthly discharge occurs 

during September (17. 7 cfs ). The fact that the minimum monthly discharges occurred 

during the late summer months reflects the high temperatures and little precipitation 

which characterize this season. The minimum monthly discharge, 7.3 cfs, occurred 

during August of 1993. The next smallest monthly discharge occurred during September 

of 1988. 

Analysis of the discharge statistics from the Southington gage for water years 

1988-1994 provide further insight into the streamflow pattern found at the Southington 

gage. The annual mean flow at the Southington gage is 35.1 cfs. Since the annual mean 

flow is larger than 8 of the monthly mean flows, it is possible that the spring flows (the 

spring months are characterized by large monthly mean discharges) exert a significant 

influence over the annual mean discharge value. One possible explanation for the 

relatively large annual mean discharge value is that the spring months are characterized 

by consistently high discharges, while the remainder of the year is characterized by 
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average flows interspersed with short, extreme discharge events. One example of the 

large, isolated events is provided by the highest daily mean value of record. The largest 

daily mean discharge, 876 cfs, occurred on October 21, 1989, although the month of 

October is characterized by an average-sized mean monthly discharge, 31.1 cfs. The 

lowest daily mean discharge on record at the Southington gage, 4. 7 cfs, occurred on 

September 2, 1993. Historically, September is characterized by relatively low discharges 

associated with high temperatures and little precipitation, which might explain why the 

minimum daily mean discharge on record at the Southington gage occurred during the 

month of September. 

3.1.2 Wallingford 

The pattern of discharges recorded at the Wallingford gage is similar to that of the 

Southington gage, except the flows at the Wallingford gage are of a much greater 

magnitude. The larger flows at the Wallingford gage, as compared to those at the 

Southington gage, reflect the fact that the Wallingford gage has a much larger drainage 

area and has more tributaries contributing to the flows at the Wallingford gage than does 

the Southington gage. Although larger flows are expected at the Wallingford gage 

because of its downstream location in relation to the Southington gage, it is expected that 

the two gages will exhibit similar streamflow patterns (peak flows, low flows) due to the 

relatively small size of the Quinnipiac Basin. The peak monthly average discharge, based 

upon data collected during water years 1961-1994, is 3 84 cfs, and occurs during March. 
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Just as the peak monthly discharge on record occurred later in the year than the peak 

monthly average discharge at the Southington gage, the peak monthly discharge on 

record at the Wallingford gage, 1,169 cfs, occurred later in the year than the peak 

monthly average discharge. The peak monthly discharge at the Wallingford gage 

occurred during April of 1993. The fact that both the peak monthly discharge and the 

peak monthly average discharge occur during the spring is expected, due to spring rains 

and snowmelt which both enhance flows in the Quinnipiac River during the spring 

months. The minimum monthly average discharges are found during the late summer 

and early fall months, a pattern similar to that found at the Southington gage. Based upon 

data from water years 1961-1994, the minimum monthly average discharge at the 

Wallingford gage occurs during August (111 cfs). The minimum monthly discharge on 

record at the Wallingford gage, 27.1 cfs, also occurred during the month of August 

(1966). 

The annual mean discharge at the Wallingford gage, 217.8 cfs, is larger than half 

of the monthly mean discharges, based upon data from water years 1961-1994. The fact 

that the annual mean discharge at Wallingford is approximately in the middle of the 

monthly average discharge values suggests a more balanced flow pattern than that found 

at the Southington gage. Unlike at the Southington gage, the spring rains and snowmelt 

does not appear to exert as large an influence over the annual mean discharge value at the 

Wallingford gage. The fact that the annual mean discharge at Wallingford is 

approximately in the middle of the monthly mean discharge values may result from a 
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larger drainage basin than at the Southington gage. 

Another possible explanation for a more balanced flow pattern, in which the 

magnitude of the mean annual discharge is approximately in the middle of the range of 

monthly mean discharges at the Wallingford gage, as compared to the Southington gage, 

may be related to the large number of reservoirs operating between the Southington gage 

and the Wallingford gage. The dams may provide a means ofregulating flow in the 

Quinnipiac. However, since the dams within the Quinnipiac Basin are single-purpose 

water supply reservoirs, the capacity of the dams to regulate streamflow in the Quinnipiac 

River is questionable. Another reason that the streamflow regulating capacities of the 

reservoirs between the Southington and Wallingford gages provides an unlikely 

explanation for the more balanced flows observed at the Wallingford gage is that there 

are also reservoirs operating upstream from the Southington gage. Therefore, if the water 

supply reservoirs are capable of regulating flows in the Quinnipiac River, it is expected 

that the Southington Reservoirs would be able to regulate flows, which would lead to a 

more balanced flow pattern at the Southington gage as well as at the Wallingford gage. 

The additional flow supplied by the Quinnipiac River's tributaries may result in 

isolated, peak rainfall events exhibiting less of an influence over the monthly average 

discharge at the Wallingford site than at the Southington site. A larger drainage basin 

may also cause the peak streamflow events to be of longer duration, as opposed to a short, 

steep peak at a gage with a smaller drainage area, such as that at Southington. The longer 

hydro graph duration may be related to the topography of the region, as well. Smaller 
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drainage basins, such as near the headwaters of a river ( e.g. Southington), tend to have 

streams of steeper gradients than do larger drainage basins. A steeper gradient may lead 

to a faster response to a given rainfall. In other words, it is likely that the hydrograph for 

a given rainfall event will be of shorter duration and larger peak flow in a small drainage 

basin than the hydrograph for an identical rainfall event in a larger drainage basin. 

3.2 Water Supply Systems 

Water supply data is available for three of the five municipalities within the 

Quinnipiac Basin which have a municipal water pollution control facility; Southington, 

Meriden, and Wallingford. Therefore, the discussion of water supply systems will be 

confined to the towns of Southington, Meriden, and Wallingford. The two towns not 

included in the discussion of water supply systems, Cheshire and North Haven, receive 

water from the South Central Connecticut Regional Water Authority, for which no data is 

available. Southington, Meriden, and Wallingford all rely heavily upon the surface water 

resources of the region to meet the water demands of their respective towns. 

Groundwater resources are also utilized as part of each town's water supply system. 

However, the amount of water pumped from wells in the towns of Southington, Meriden, 

and Wallingford represents only a small portion of the total volume of water required to 

meet the water requirements of the three municipalities. 

3.2.1 Southington 
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The town of Southington has a surface water supply subsystem composed of a 

series of three water supply reservoirs; Southington Reservoirs #1, #2, and #3 (see Figure 

3.1). The total storage capacity of the Southington reservoirs is 157.7 MG (MG= million 

gallons), of which, 156.9 MG is classified as usable storage (Southington Water Dept., 

1995). There is no data available regarding the individual storage capacities of the three 

Southington reservoirs. 

Since there are no streamflow gaging stations located in the watersheds containing 

the three Southington reservoirs, data from a watershed of similar characteristics, 

Hubbard Brook, was used to calculate the safe yields of the Southington Reservoirs. 

Hubbard Brook streamflows were adjusted to reflect the fact that the watersheds of the 

three Southington reservoirs are significantly smaller than the Hubbard Brook watershed 

(Southington Water Dept., 1995). The total, year-long withdrawal safe yield of the 

Southington reservoirs is 1.21 mgd (revised 1990 study). The safe yields of the three 

Southington reservoirs during the critical period are 0.04 mgd, 0.55 mgd, and 0.21 mgd, 

for reservoirs #1, #2, and #3, respectively. The critical period for reservoir #1 occurred in 

1953, while the critical period for reservoirs #2 and #3 occurred during 1964 

(Southington Water Dept., 1995). 

Since the safe yield of the Southington reservoir system is only 1.21 mgd and the 

average daily water demand for Southington is 3.98 mgd (Southington Water Dept., 

1995), it is likely that a substantial portion of the water supply used to meet 

Southington's water demand is supplied by the Town's groundwater resources. The 



Figure 3.1: Southington Surface Water Supply System 
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Southington Water Department operates 7 wells in order to utilize the Town's 

groundwater resources as a means of meeting Southington' s water demand. The wells 

pump at rates ranging from 500 gpm (at wells lA and 2) to 2,083 gpm (at well 9). The 

24 hour capacities of the wells vary from 0.72 mgd (at wells lA and 2) to 3.00 mgd (at 

well 9). The total 24 hour capacity of the Southington groundwater supply subsystem is 

8.69 mgd (Southington Water Dept., 1995). No information is available regarding the 

safe yields from the Southington wells. 

Although the total 24 hour pumping capacity of the Southington wells is relatively 

large, the pumping capacity of the wells is limited during periods of low flow. The River 

Flow Management Plan for the Quinnipiac River Basin restricts the pumping of the wells 

in Southington which are located near the Quinnipiac River (wells lA, 2, and 3). When 

flows at the Wallingford gaging station drop below 50 cfs, pumping capacities of 

Southington wells lA and 3 decrease from 0.72 mgd to 0.42 mgd. The pumping capacity 

at well #2 remains the same, 0.72 mgd, even when the Wallingford streamflow measures 

less than 50 cfs. The pumping restrictions do not affect the pumping capacities of the 

Southington wells which are located near the Quinnipiac's tributaries (wells 7, 8, 9, and 

New Britain well). The pumping restrictions were set up as a result of the large quantities 

of wastewater discharged to the Quinnipiac from the municipalities in the Quinnipiac 

Basin. Another reason pumping restrictions were set up is that there was some concern 

about the effects of pumping on the average seven-day low flow with a recurrence 

interval of once every ten years (Southington Water Dept., 1995). 
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Analysis of the System Fact Sheet for Southington provides insight into 

Southington's water usage. The system safe yield of 10.8 mgd is much higher than the 

annual average daily demand, the maximum month average day demand, and the 

maximum one day peak demand, and is even larger than the peak hour demand 

(Southington Water Dept., 1995). A summary of Southington water demand data is 

illustrated in Table 3 .1. The vast majority of the total water use in the town of 

Southington is associated with residential needs (62.5%), while the remainder of the 

water use is associated with commercial uses (11.0%), industrial uses (6.8%), public 

authorities (1.1 %), and non-revenue uses (18.6%). Since the water rates are equal for all 

users in Southington, $1.81/100 cubic feet, and since the majority of the water use is 

related to residential users, it is expected that the majority of the annual revenue from 

water supply is attributed to residential users. Of the total $2,587,482.00 annual revenue 

from water supply, approximately $2,100,000.00 is attributed to residential users. 

Table 3.1: Southington Water Demand 

Demand (mgd) 

Annual average daily 3.98 

Maximum month average 5.4 
day 

Maximum one day peak 7.1 
demand 

Peak hour demand 9.21 

System safe yield 10.8 mgd 

Source: Southington Water Department, Southington, CT, Water Supply Plan, Vol. 1. 
Storrs, CT: Lenard Engineering, Inc., October 1995 



3-11 

As of 1995, there were no interconnections between the Southington Water 

Department and any other water utilities. However, two interconnections are under 

consideration; one is with the town of New Britain, and the other is with the town of 

Bristol (Southington Water Dept., 1995). The interconnection with the New Britain 

Water Department is attractive because New Britain has one the largest water supply 

surpluses of any of the towns surrounding Southington. However, if an interconnection 

was made between Southington and New Britain, the water would have to be sent 

through Plainville, which would add significant conveyance costs to the project. 

Compared to the proposed New Britain-Southington interconnection, the 

interconnection between Southington and Bristol would likely have lower conveyance 

costs associated with the project because Bristol is adjacent to Southington. Also, 

hydraulic gradients in the region are such that water would flow from Bristol to 

Southington due to the fact that Bristol has higher hydraulic grade lines than does 

Southington. The major problem with the Bristol-Southington interconnection is that, as 

of 1995, Bristol does not have a large surplus of water. However, Bristol is in the process 

of developing additional water sources, such as the Cooks Dam Project. Once additional 

water sources are developed in Bristol, an interconnection between Bristol and 

Southington may be feasible. 

The water rates for all Southington water users is $1. 81I100 cubic feet. The 

majority of the $2.6 million in annual revenue from water use for the town of 

Southington is associated with residential users ($2.1 million) (Southington Water Dept., 
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1995). 

3.2.2 Cheshire 

Although there is no water supply plan available for the town of Cheshire, data is 

available regarding Cheshire's available groundwater sources. In particular, the North 

Cheshire well field was developed by Cheshire to augment the water supplied by the 

Prospect Reservoir. The safe yield of the North Cheshire well field is 2.7 mgd. 

However, it is estimated that the groundwater resources of the area are capable of 

supplying a safe yield which is twice as large as the current rate (Cheshire Water 

Authority, 1991 ). The sand and gravel deposits which constitute the aquifers in the 

region are highly permeable, which may create groundwater contamination problems 

since both groundwater and pollutants can flow freely through the system. 

3.2.3 Meriden 

The town of Meriden's surface water supply subsystem, composed of 5 water 

supply reservoirs and 4 water treatment plants (see Figure 3.2), is capable of supplying a 

safe yield of 4.0 mgd (Meriden Water Bureau, 1995). Two of the reservoirs, Broad 

Brook and Bradley-Hubbard, operate as individual reservoirs, with no connections to 

other reservoirs in the system. The Broad Brook Reservoir and the Bradley-Hubbard 

Reservoir each have a treatment plant to treat releases from their respective reservoirs 

proir to discharge to the Meriden water distribution system. The capacity of the Broad 
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Figure 3.2: Meriden Surface Water Supply System 

l-h,Jl f1'le ,<2 
~4et'lo\r 

~rooJ ~rook 
Ree.rvolf 

~ 

J 
~ 
oJle.+ 
C.ha"nel 

\ 
ti H-rJ;ol\ P°"+ 

( co.p°'c,; -:. 5, 0 .~<jJ) 

1 
+o J~Jt·, bv.+~c," 

'5~s+e"' 

k'.'enrnere 
Re.sef' vo\r 

l 
+o 
oJ\ef 
C.ho.n<lel 

El(l)~,e . · 
Re~e,\Jo,, 

l 
8r...lle<\- l-kbl,c..~j 

Re~e,"o\r 

£1.-ne-re 
ti\h-().·Hoo 
~ltuJ 

l 

l 
+o 
0v-Hel 
c.hDJ'\ oe l 

+o J,45-k;bt.J-,on 
~l\st~ni 

~ -
+\: eo.t (Y\eol-

r'o..n + 
Co.\'~,\~::1.0~ 

-1 
+o 

d,~h\bu\~oo 
6~',"te. fY) 



3-14 

Brook filtration plant is 5.0 mgd, while that of the Bradley- Hubbard treatment plant is 

1.0 mgd. Both Broad Brook and Bradley-Hubbard reservoirs have pipes which release 

excess water to an outlet channel (Meriden Water Bureau, 1995). 

The three remaining reservoirs in the Meriden water supply system, Hallmere 

Reservoir, Kenmere Reservoir, and Elmere Reservoir, operate in series, with water from 

the three reservoirs being treated at the Elmere filtration plant before it is discharged to 

the Meriden distribution system. Water from the Hallmere Reservoir is released to the 

Kenmere Reservoir. At the Kenmere Reservoir, water is pumped via two 1,400 gpm 

(gpm = gallons per minute) pumps to the Elmere Reservoir. Excess water may be 

released from the Kenmere Reservoir to an outlet channel. From the Elmere Reservoir, 

water is sent to the Elmere filtration plant before it is released to the Meriden distribution 

system (Meriden Water Bureau, 1995). 

Table 3.2: Meriden Water Demand 

Demand (mgd) 

Annual average day 6.73 

Maximum month average 8.13 
day 

Maximum one day peak 9.99 

System safe yield 8.7 mgd 

Maximum available supply 15.2 mgd 

Source: Meriden Water Bureau, Water Supply Plan: City of Meriden. Meriden, CT, 
August 1994. 
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Analysis of the System Fact Sheet for Meriden provides insight into Meriden's 

water usage (see Table 3.2). The number of service connections to the Meriden water 

supply system is much larger than that of the Southington water supply system, 16,894 

and 10,562 respectively. The larger number of connections may reflect the fact that the 

estimated population in Meriden's service area is over 20,000 larger than that of the 

Southington service area. The system safe yield for Meriden is 8.7 mgd, and the 

maximum available supply is 15 .2 mgd. The maximum available supply refers to a 

condition in which all of the available water from all water sources in a particular water 

supply system are utilized and put into the supply system. The maximum available 

supply represents the amount of water available in case of an all-out emergency. 

(personal correspondence with Don Gonyea of the Connecticut DEP). The maximum 

available supply is more of a theoretical value than a practical one. Therefore, the 

available water supply is used as a more realistic estimate of the water available for use 

by a given town's water supply system. 

Unlike the safe yield of the Southington water supply system, Meriden's water 

supply system does not have a safe yield large enough to meet the peak one day demand 

(9.99 mgd). Since it is likely that the peak demand is during the summer months and that 

the system storage volume is relatively low during the same period, it is possible that at 

some point during the year, Meriden's water demand may temporarily exceed its 

available supply. 

It should be noted that the average daily demand during the peak month is close to 
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the system safe yield. Since the water supply of Meriden is not much larger than its water 

demand, any population growth or industrial growth may threaten the town's ability to 

supply water to all its users. Since Southington has a larger system safe yield than does 

Meriden, as well as a smaller average daily water demand than does Meriden, the current 

water supply system of Southington is able to handle greater growth before system 

upgrades are needed as compared to Meriden. 

The safe yield of Meriden's active surface water resources, as reflected by the 

yields from the four treatment plants and the interconnection with the South Central 

Connecticut Regional Water Authority, is over twice as large as the safe yield of the 

active groundwater supplies (Meriden Water Bureau, 1995). The Broad Brook Treatment 

Plant has the largest safe yield of any water source in Meriden, 2.8 mgd. The safe yield 

from the Broad Brook Treatment Plant is equal to the safe yield of the total safe yield of 

Meriden's active groundwater sources. It should be noted that only two of Meriden's 

four sets of wells, Evansville Wells and Platt/Lincoln Wells, have safe yields, 1. 7 mgd 

and 1.1 mgd respectively. The other two sets of wells are stand-by wells and are not 

included in the safe yield calculations regarding Meriden's groundwater sources. The 

safe yield of a well is defined as "the maximum sustainable pumpage for 180 days 

without recharge (precipitation)." (Meriden Water Bureau, 1995) 

The majority of total water use in Meriden is attributed to residential use ( 61 % ), 

which is similar to the water use in Southington. For both Southington and Meriden, 

11 % of the total water use is associated with commercial uses. Although there are some 
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significant similarities between the Southington and Meriden water use patterns, there are 

also some differences. For example, industrial uses in Meriden (1.0%) account for a 

much smaller percentage of the total water usage than in Southington (6.0%). Also, the 

percent of the total water use related to public authorities is almost twice as large in 

Meriden as it is in Southington, 2.0% and 1.1 % respectively. Non-revenue uses (i.e. 

leaks, losses, hydrants, and all non-metered water users) in Meriden account for 22% of 

the total water usage, compared to 18.6% in Southington. Institutional uses account for 

the remaining 3% of the total water usage (Meriden Water Bureau, 1995). 

Water demand projections for the town of Meriden show a slight decline in total 

water demand over the 50 year projection period (1993-2040). In general, most user 

categories show a slight decline in water demand in the 5-year and 20-year projections, 

followed by a leveling out of water demand for the 50-year projection ( e.g. Industrial 

user projections: 1993: 83,432 gpd, 1998: 81,000 gpd, 2010: 80,000 gpd, and 2040: 

80,000 gpd). The decrease in water demand from the industrial users in Meriden 

represents an increase in water use efficiency of approximately 4% by the year 2010. 

However, the increase in water use efficiency among Meriden's industrial users assumes 

that the number of industries in the town remains the same during the same period (1993-

2010) (Meriden Water Bureau, 1995). Any decrease in the number of industrial users in 

Meriden during the period would likely lead to a decrease in industrial water demand, but 

the water use efficiency of the town's industries may remain the same. 

One exception to the projected water demand trend is the residential users' water 
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demand, which shows a slight decline in water demand for both the 5-year and 20-year 

projections, followed by a slight increase in water demand for the 50-year projection. 

Even though a slight increase in residential water demand is projected for the town of 

Meriden between 2010 and 2040, the 50-year projected residential water demand 

(3,800,000 gpd) is still less than the 1993 residential water demand (3,863,208 gpd) 

(Meriden Water Bureau, 1995). The stabilization ofMeriden's population size may result 

from the fact that the majority of the available land within the town's boundaries has 

already been developed. Also, with little industrial growth projected for the foreseeable 

future, it is unlikely that there will be a major increase in the number of available jobs in 

the region. Without additional jobs to attract new residents, there is not as much 

incentive for people to move to the region. Since the water demand is not projected to 

increase over the current level during the next 50 years, the current water supply system 

capacity should be adequate to support Meriden's water needs for the foreseeable future. 

It is interesting to note that between 1989 and 1993, the years for which there is 

data, the annual volume of water Meriden purchased from the South Central Connecticut 

Regional Water Authority is equal to the annual volume of water Meriden sold to 

Wallingford during any given year ( according to the table entitled "Interconnection 

Sales/Purchase History," Meriden Water Bureau). However, according another table in 

the same report, "Total Water Budget" (Meriden Water Bureau), there were no sales to 

other systems. 
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The water rates for all Meriden water users is $2.40/100 cubic feet, which is 

significantly larger than the Southington water rate. The majority of the $5.8 million in 

annual revenue from water use for the town of Meriden is associated with residential 

users ($4.4 million) (Meriden Water Bureau, 1995). It should be noted that both the total 

annual revenue and the annual revenue associated with residential users in Meriden is 

approximately twice as large as the associated values for the town of Southington. 

3.2.4 Wallingford 

The Wallingford surface water supply subsystem is composed of a series of 4 

reservoirs and two treatment plants (see Figure 3.3). The Wallingford reservoirs are 

found in the southeastern part of Wallingford. The MacKenzie Reservoir is the largest 

reservoir in the Wallingford system. Water from the MacKenzie Reservoir directly and 

indirectly provides up to 83% of Wallingford's average water demand (Wallingford 

Department of Public Utilities, 1991). Water from the MacKenzie Reservoir may be sent 

to the MacKenzie Treatment Plant, which has a safe yield of 0.76 mgd. The MacKenzie 

Treatment Plant has a capacity of 4.2 mgd, but it generally treats approximately 1.2 mgd. 

From the MacKenzie treatment plant, water is released to the Wallingford distribution 

system. Excess water from the MacKenzie Reservoir is pumped, via a 8.0 mgd capacity 

pipe, to the Ulbrich Reservoir (Wallingford Department of Public Utilities, 1991 ). It 

should be noted that the drainage area of the Ulbrich Reservoir is located completely 

within the boundaries of the MacKenzie Reservoir watersheq. Water must be pumped 
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from the MacKenzie Reservoir to the Ulbrich Reservoir because the Ulbrich Reservoir is 

at a higher elevation. Water at the Ulbrich Reservoir is chlorinated and then sent to Paug 

Pond (a.k.a. Pistapaug Pond) via a 5.76 mgd capacity pipe. The safe yield from the 

Ulbrich Reservoir is 1.36 mgd (Wallingford Department of Public Utilities, 1991). As of 

1994, "approximately 3,600 gpm (5.18 mgd) of transfer pumping capacity exists at both 

MacKenzie Reservoir and Ulbrich Reservoir." (Wallingford Department of Public 

Utilities, 1991) In addition to the water Paug Pond receives from Ulbrich Reservoir, 

water flows to Paug Pond from Lane's Pond, via a gravity pipeline with a capacity of 

1.84 mgd. Chlorinated, fluorinated water is released from Paug Pond to the Wallingford 

distribution system. The safe yield from Paug Pond is 1.19 mgd (Wallingford 

Department of Public Utilities, 1991). Diversions between Wallingford's reservoirs are 

made through a system of closed pipes, although there is a small reach where water flows 

through an open channel. Therefore, losses to evapotranspiration during conveyance 

between reservoirs are assumed to be negligible. 

The safe yield from the Wallingford surface water supply subsystem is 5.85 mgd 

(Wallingford Department of Public Utilities, 1991 ). Plans are underway to increase the 

safe yield of the Wallingford surface water supply subsystem to 6.65 mgd. In order to 

increase the surface water safe yield, lower intakes at the MacKenzie Reservoir and the 

Ulbrich Reservoir are planned, along with the installation of new pipelines between 

MacKenzie and Ulbrich Reservoirs and between Ulbrich Reservoir and Paug Pond 

(Wallingford Department of Public Utilities, 1991 ). 
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The land immediately surrounding the reservoir network is classified as rural

residential, which may help protect the water quality in the reservoirs. There is also some 

agricultural land in the vicinity of the reservoirs. However, the agricultural area is quite 

limited in extent, so its effect on water quality is also limited. Nutrients, which likely 

come from agricultural land, adversely impact the water quality at the MacKenzie 

Reservoir. High nutrient levels in runoff near the MacKenzie Reservoir cause algae 

blooms in the reservoir, which degrades water quality (Wallingford Department of Public 

Utilities, 1991 ). 

Wallingford relies upon a number of groundwater sources to help meet the 

Town's water demands. Wells #1, #2, and #3 are high yield wells with safe yields of 

0.826 mgd, 0.501 mgd, and 1.296 mgd, respectively. Wells #2 and #3 are located within 

350 feet of each other, yet they draw water from different aquifers (well #2 pumps from 

the lower regional aquifer, well #3 pumps from the upper regional aquifer). The two 

aquifers underlay much of the Quinnipiac Basin and are composed of coarse-grained 

stratified drift (Wallingford Department of Public Utilities, 1991 ). 

Although there are high yield wells in the Wallingford water supply system, these 

wells cannot be relied upon to provide a consistent yield because of contamination at each 

well (Wallingford Department of Public Utilities, 1991). Well #1 has had high levels of 

sodium, well #2 contains a variety of volatile organic compounds, and well #3 contains 

traces of volatile organic compounds in addition to iron and manganese. Of the three 

wells, well #3 appears to be of the highest quality. The contamination at wells #2 and #3 
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may be due to contamination released from the Meriden landfill, which is located 

approximately 1,500 feet northwest of both well #2 and well #3. Well #3 is located less 

than 350 feet southeast from well# 2 

The recharge areas of the Quinnipiac River regional aquifers stretches from the 

Wallingford-Meriden boundary and parallels the river south (Wallingford Department of 

Public Utilities, 1991 ). The land use in the recharge areas is a combination of low and 

medium residential, industrial, and commercial. The center of the recharge area contains 

a large region of industrially-zoned land. There are a few facilities located in the northern 

end of the recharge area which may contribute significant amounts of contamination to 

the aquifers; the Meriden landfill, the municipal airport, and the municipal sewage 

treatment plant are among the possible sources of pollution in the northern part of the 

recharge area (Wallingford Department of Public Utilities, 1991 ). Another possible 

source of groundwater contamination results from the wells which operate in the region. 

As water is pumped from storage, water from the Quinnipiac River may be drawn down 

into the aquifer. Therefore, water contamination in the Quinnipiac River may have an 

adverse effect on the water quality in the aquifers. 

In order to ensure that water from the Wallingford wells may be suitable for water 

supply use, Wallingford is developing a treatment facility for both well #2 and well #3. 

The treatment facility will remove volatile organic compounds, iron, and manganese, 

pollutants commonly associated with industrial users (Wallingford Department of Public 

Utilities, 1991 ). Although wells #2 and #3 are located near industrial areas and the 
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Meriden landfill, the land surrounding well # 1 is mostly residential. Therefore, industrial 

sources are most likely not to blame for the contamination found in well # 1. "Elevated 

levels of sodium found in that well (well #1) are associated with nearby roadways and 

past well treatment practices." (Wallingford Department of Public Utilities, 1991) 

In addition to its surface water and groundwater sources, Wallingford also utilizes 

two connections with other water distribution systems to meet the Town's water demand. 

Wallingford has an interconnection with the town of Meriden, which allows water from 

the Meriden system to be transferred to the Wallingford system for the purposes of 

domestic water supply and fire protection (for a shopping center and a trucking 

company). Wallingford also has an interconnection with the South Central Connecticut 

Regional Water Authority, although this interconnection is inactive and is only a standby 

connection (Wallingford Department of Public Utilities, 1991 ). In addition to 

Wallingford' s two interconnections, a number of possible water supply sources are being 

considered. Among the possible additional sources of water supply are the Muddy River 

Aquifer, the Tyler Mill Reservoir, a flood skimming project on the Muddy River, and use 

of land in the town of Durham (Wallingford Department of Public Utilities, 1991 ). 

The use of interconnections and additional sources of water supply are an 

important concern for the town of Wallingford because, based upon current water demand 

and residential, commercial, and industrial growth trends, the Town will need an 

additional 1 to 2 mgd of safe yield to meet water demands through 2030 while 

maintaining a 15% margin of safety. 
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The proportion of the daily water demand for Wallingford differs from that of 

Southington and Meriden in that there is a more balanced distribution of water among the 

various types of users in Wallingford. For example, residential users accounted for only 

38.0% of Wallingford's daily water demand in 1987 (Wallingford Department of Public 

Utilities, 1991 ), which is significantly lower than the proportion of the daily water 

demand allotted to residential users in Southington and Meriden from their respective 

water departments. The industrial users of the Wallingford water supply system account 

for 32.2% of Wallingford's daily water demand (Wallingford Department of Public 

Utilities, 1991 ), which is significantly higher than the percentage of the daily water 

demand allotted to industrial users in Southington and Meriden. The fact that industrial 

users consume almost as much water as residential users in Wallingford suggests that the 

town may be more industrialized than the upstream municipalities. 



4-1 

Chapter 4: Water Quality 

4.1 Water pollution control facilities 

There are a total of five municipal water pollution control facilities (WPCFs) 

along the Quinnipiac River. In each of the municipalities within the Quinnipiac Basin 

which have their own WPCF, wastewater is transported from the various users to the 

WPCF via a municipal sewer system. Each of the WPCFs in the Quinnipiac Basin is an 

advanced treatment facility, although each plant utilizes a different assortment of 

treatment methods in order to achieve an advanced level of treatment. Each WPCF in the 

Quinnipiac Basin has a different design flow, which reflects the volume of wastewater to 

be treated at each facility. The vast majority of wastewater to be treated at each water 

pollution control facility results from residential users. The remainder of the wastewater 

is produced by commercial and industrial sources. Table 4.1 provides a summary of flow 

data for each WPCF in the Quinnipiac Basin. 

4 .1.1 WPCF flows 

In general, the size of the WPCFs in the Quinnipiac Basin reflects the population 

of each municipality. For example, the town of Meriden has both the largest population 

of any town in the basin and the largest design flow (and average flow) of the five 

municipal WPCFs along the Quinnipiac. The exception to the size of WPCF reflecting 

the size of the town is found in North Haven and Cheshire. Although Cheshire has a 

larger population than North Haven, the Cheshire WPCF is significantly smaller than the 
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North Haven WPCF. The reason that the Cheshire WPCF is smaller than the North 

Haven WPCF is that approximately 80% of the residents of Cheshire use the municipal 

WPCF. The remainder of Cheshire's residents use private septic tanks. The proportion 

of residents in Cheshire which use the municipal WPCF is significantly smaller than the 

proportion of the residents of North Haven which utilize the North Haven WPCF. 

Therefore, even though Cheshire's population is slightly larger than that of North Haven, 

the North Haven WPCF serves more people than the Cheshire WPCF. 

Table 4.1: WPCF Flow Data 

WPCF Design Avg. Qa/Qd Number Industrial Percent 
Flow Daily of Flow Industrial 
(Qd; Flow- months (MGD) Flow 
MGD) 1993 over 

(Qa; design 
MGD) flow 

Sou thin 7.400 3.799 0.51 0 0.250 0.07 
g-ton 

Cheshire 3.500 2.000 0.57 0 0.134 0.07 

Meriden 11.600 9.500 0.82 0 0.152 0.02 

Walling- 8.000 5.600 0.70 2 0.934 0.17 
ford 

North 4.570 3.340 0.73 2 0.164 0.05 
Haven 

Source: Municipal Facilities Flows-1993. 

Although Cheshire continues to add new sewer lines to its system, system usage is 

voluntary (personal correspondence with Jim Theriault, superintendent of the Cheshire 

WPCF) and involves a sewer user fee as well as a fee to connect to the system. 
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Therefore, it is unlikely that the Cheshire WPCF will experience a significant increase in 

wastewater flows in the near future, since residents that are currently using private septic 

tanks are likely to continue using their septic tanks. 

The number of months over design flow (as shown in Table 4.1) is simply the 

number of months during which the design flow was exceeded at least once. It does not 

mean that the design flow was exceeded every day for an entire month. 

The Qa/Qd ratio is the ratio of the average daily flow rate (mgd) to the design 

flow rate (mgd) for a given facility. The WPCFs with smaller Qa/Qd ratios are better 

prepared to handle the occasional extreme flow. In the Quinnipiac Basin, the smallest 

Qa/Qd ratios are found at the Southington and Cheshire WPCFs; 0.51 and 0.57, 

respectively. The WPCFs with smaller Qa/Qd ratios are also better prepared to handle an 

increase in wastewater flow due to an increase in the population of the town served by the 

particular WPCF. 

It is interesting to note that the two WPCFs which experienced months during 

which the design flows of the two facilities were exceeded (Wallingford and North 

Haven) are located near the mouth of the river. The downstream locations of the 

Wallingford and North Haven WPCFs suggest that the contributions to flow from 

upstream municipalities may have played a role in the exceedance of the design flows at 

Wallingford and North Haven. 

The Qa/Qd ratios of the Wallingford and North Haven WPCFs are approximately 

fifty percent larger than those of the Southington and Cheshire WPCFs. Therefore, the 
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downstream WPCFs are not as well prepared to handle an extreme flow as are the 

upstream WPCFs. However, if this hypothesis were correct and the Qa/Qd ratio reflects 

the likelihood of exceedance of the design flow of a given WPCF, then it would be 

expected that the Meriden WPCF would also experience periods during which its design 

flow would be exceeded due to the fact that it has the largest Qa/Qd ratio of the five 

Quinnipiac municipal WPCFs. 

Although the fact that Meriden did not experience any months during which the 

design flow of the Meriden WPCF was exceeded during 1993, this observation does not 

completely refute the hypothesis that the Qa/Qd ratio reflects the probability of 

exceedance of a given design flow. Since the available data regarding municipal WPCF 

flows represents only one year of record, it is likely that there may be some differences 

between the observed data and the historical averages. A comparison of the streamflow 

data at the Wallingford gage illustrates that, in general, calendar year 1993 was a 

relatively dry year. The monthly average discharges for 1993 tend to be below the 

monthly average discharges for the period 1961-1994. Since 1993 was a relatively dry 

year, the flows at the Quinnipiac WPCFs are likely to be below average. Therefore, it is 

possible that the flows at the Meriden WPCF exceed the design flow of the facility at 

least once a year. However, since the only data available is for 1993, it is assumed that 

the data is representative of the historical data. Therefore, it is to be assumed that the 

design flow of the Meriden WPCF is rarely exceeded. 

During periods of extreme flows which exceed the capacities of the downstream 
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municipal water pollution control facilities, the water quality in the Quinnipiac River 

continues to meet the state water quality standards. For example, the Wallingford WPCF 

is capable of treating the occasional flow which exceeds the plant's design flow. The 

Wallingford WPCF can handle a peak flow of 16 mgd for short periods of time. Even 

during the extreme flows, which exceed the design flows but are less than 16 mgd, the 

effluent from the Wallingford wastewater treatment plant is able to maintain acceptable 

DO and BOD levels. One reason that extreme flows may not exceed the water quality 

standards for various water quality parameters relates to the size of the flow itself. When 

there is a very large flow, the wastewater is essentially stormflow, and the contaminants 

are diluted by the flow volume (personal correspondence with Terry Smith, assistant 

superintendent, Wallingford WPCF). 

4.1.2 Treatment Methods used at Quinnipiac WPCFs: 

Each water pollution control facility along the Quinnipiac River utilizes a 

different combination of treatment methods in order to obtain an advanced level of 

wastewater treatment. A summary of the various treatment methods used at each WPCF 

is illustrated in Table 4.2. 

Five treatment methods are used at all five municipal WPCFs along the 

Quinnipiac River, including settling tanks, digesters, sludge press, nitrification, and 

disinfection. Settling tanks are sites in which sedimentation may occur. Sedimentation 

allows for the separation of solids and liquids. The process of sedimentation is used as 
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part of the primary wastewater treatment process. If the majority of the solids in the 

wastewater are organic or degradable, sedimentation may allow for the removal of a 

substantial portion of the raw waste BOD (Adams, et al., 1981 ). 

Table 4.2: WPCF Treatment Methods 

Facility Treatment Methods 

Southington WPCF RF,SED, DIG,GT,SLP,STH,N,CH 

Cheshire WPCF SED, DIG, GT, SLP, AS, N, CH, 

DECH 

Meriden WPCF SED, DAF, DIG, SLP, AS, N, CH 

Wallingford WPCF EB, SED, DIG, GT, SLP, ST, RBC, N, 

UV 

North Haven WPCF SED, DIG, GT, SLP, AS, N, UV 

Definitions: 
SED = settling tanks, GT= gravity thickener, N = nitrification, RF= roughing 
filter, STH = sludge trucked to Hartford, CH= chlorine disinfection, DIG= 
digesters, SLP = sludge press, AS= activated sludge, DECH= dechlorination, 
DAF = dissolved air flotation, UV = ultraviolet disinfection, EB = equalization 
basin, RBC = rotating biological contactor, ST= sludge trucked to landfill 

Source: Connecticut WPCF List-Updated 7/94. 

A number of digesters are used at each WPCF along the Quinnipiac to increase 

the percentage of suspended solids removed from the effluent. The basic goal of 

digesters is to provide a site at which digestion, which is the biological decomposition of 

organic matter in sludge (Water Pollution Control Federation, 1976), may occur. Each 

plant utilizes two primary and two secondary digesters. The two primary digesters intake 

the homogenized sludge, and the sludge remains a mixture of suspended solids and 



liquids. In the secondary digesters, the solids settle to the bottom of the tanks and the 

liquid rises to the top, from where it is then removed. 

A sludge press is used by each of the Quinnipiac municipal water pollution 

control facilities to increase the percent solids of the sludge. As the % solids of the 

sludge increases, the sludge volume decreases. Therefore, the sludge press reduces the 

volume of sludge to be disposed of at a landfill. 
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The process of nitrification converts ammonia to nitrate. Nitrification is a two

step process; ammonia is first oxidized to nitrite, which is then oxidized to nitrate. The 

Southington WPCF originally planned on using the nitrification process during the 

summer, then switching to an activated sludge process during the winter months. 

However, the Southington WPCF soon realized that this process would not work 

efficiently, so they then converted to using the nitrification process throughout the year. 

The result of Southington' s nitrification process is a complete conversion of nitrogenous 

wastes to nitrates, with an average effluent concentration of 0.3-0.4 ppm of nitrates in the 

plant's effluent (John Degioia, superintendent of Southington's WPCF). The nitrification 

process leads to the advanced treatment of the wastewater. The lack of a denitrification 

process in the plants is the reason why these facilities are not classified as tertiary 

treatment facilities. The addition of the denitrification method remains in the planning 

stage at all five facilities. 

Two methods of disinfection are utilized by the WPCFs within the Quinnipiac 

Basin. UV disinfection is used at the Wallingford and North Haven WPCFs. The 
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disinfection process is required for the removal or inactivation of pathogenic organisms in 

excess of that achieved by secondary or tertiary treatment (Water Pollution Control 

Federation, 1976). Although UV disinfection is an effective treatment method, chlorine 

disinfection, which is used at the Southington, Cheshire, and Meriden WPCFs, is a more 

widely-used method of disinfection. Chlorine disinfection is an effective, reliable process 

and is the least costly disinfection technique available. The process of chlorine 

disinfection involves dissolving chlorine gas in the injector water, which triggers a series 

of chemical reactions. Chlorine disinfection includes "the combined effect of chlorine 

dosage, mixing, and contact time on the wastewater constituents." (Water Pollution 

Control Federation, 1976) Disinfection must be performed throughout the year if the 

receiving stream is to be used as a source of drinking water or if the receiving stream 

flows into shellfish areas, as is the case with the Quinnipiac River. 

In addition to the five techniques that are used at each WPCF along the 

Quinnipiac, a number of other treatment methods are used at selected WPCFs within the 

Quinnipiac Basin in order to achieve advanced wastewater treatment. For example, an 

equalization basin is used at the Wallingford WPCF as a means of preliminary treatment. 

An equalization basin serves four functions in the wastewater treatment process: it allows 

the effluent to be discharged at a uniform rate, it blends various waste contaminants to 

ensure a modulated discharge concentration to the plant, it can be used to control the pH 

of the effluent, and, given a long enough detention time, acts as an aerated lagoon, which 

allows for the removal of various organics. (Water Pollution Control Federation, 1976) 
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A roughing filter is used at the Southington WPCF as a component of the plant's 

primary treatment process. A roughing filter is essentially a high rate filter (a high rate 

filter is a filter designed for substantially higher BOD loadings than is a standard filter) 

that is often used to pretreat waste before it is sent to a primary treatment facility. This 

type of filter removes relatively coarse material. The roughing filter is similar to a 

sedimentation basin, except that the thickening action of the roughing filter is relatively 

slow. (Water Pollution Control Federation, 1976) 

The dissolved air flotation technique is useful when particles tend to float rather 

than sink. The dissolved air method is used to treat primary sludge, waste activated 

sludge, or a combination of primary and waste activated sludges. The process of 

dissolved air filtration involves "introducing pressurized wastewater to atmospheric 

pressure and releasing the dissolved gas in excess of saturation. This reduces the specific 

gravity of suspended or oily material by the attachment of fine gas bubbles to the 

particulate matter, enhancing gravity separation."(Adams, et al., 1981) 

A gravity thickener is used at all of the Quinnipiac WPCFs, except the Meriden 

WPCF. A gravity thickener is a simple, inexpensive method of reducing the volume of 

sludge to be stabilized, dewatered, or disposed of. A gravity thickener increases the 

content of solids in a sludge through the partial removal of liquid. Although it is an 

inexpensive method of treatment, the main limitation of the gravity thickener is that the 

resulting sludges are not as highly concentrated as with other thickening methods. (Culp, 

et al., 1978) 
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The activated sludge technique is a highly effective method of secondary 

wastewater treatment. The activated sludge process involves two phases: aeration and 

sludge settlement. "The activated sludge process relies on a dense microbial population 

being mixed in suspension with the wastewater under aerobic conditions. With unlimited 

food and oxygen, extremely high rates of microbial growth and respiration can be 

achieved, resulting in the utilization of the organic matter present either as oxidized end 

products or the biosynthesis of new micro-organisms." (Gray, 1990) The flocculated 

biomass quickly settles out of suspension. Given an aeration time of ten hours or more, 

activated sludge may remove 90-98% of the suspended solids of the effluent. Activated 

sludge is capable of a much higher degree of biological flocculation than a trickling filter. 

The degree of flocculation is directly proportional to the aeration time and is inversely 

proportional to the ratio of the amount of organic matter added per day to the amount of 

suspended solids in the aeration chamber. (Culp, et al., 1978) 

A rotating biological contactor, a secondary treatment method, is used at the 

Wallingford WPCF to remove nitrogenous wastes from the effluent. A rotating 

biological contactor involves a series of closely-spaced disks which are partially 

underwater and partially exposed to air. The rotating biological contactor serves a 

number of functions: it provides a medium for growth of attached microbes, it allows for 

contact between the attached microbial growth and the wastewater, and it aerates the 

wastewater and suspended microbial growth in the wastewater reservoir. (Culp, et al., 

1978) 
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4.1.3 Operation and Maintenance Budgets: 

There is a substantial variation in the annual operation and maintenance budgets 

of the five water pollution control facilities along the Quinnipiac River, reflecting 

differences in total costs of running each facility, as well as reflecting differences in the 

distribution of costs among the various budget components ( capital costs, replacement 

fund, sinking fund, user fees, etc.). A summary of the major budget components is 

illustrated in Table 4.3. 

Analysis of Table 4.3 raises a number of questions regarding the operation and 

maintenance budgets of the WPCFs in the Quinnipiac Basin. For example, why is there 

such significant variation in the cost of treating 1000 gallons of wastewater at each 

WPCF? Could the treatment costs reflect the treatment methods being used at each 

WPCF? In other words, are the facilities with a higher cost/1000 gallons utilizing more 

expensive treatment techniques than those facilities which have lower treatment costs? 

Also, it is interesting to note that there is no significant correlation between the cost of 

treatment at a given WPCF and the user charges assessed to the people served by the 

particular WPCF. Although the Wallingford WPCF has the highest treatment costs and 

the highest user fees , the other WPCFs in the basin do not appear to have user fees which 

reflect the cost of treatment. For instance, North Haven has the third largest treatment 

costs, but its user fees are the lowest of the five WPCFs (CT Dept. of Environmental 

Protection, 1994 ). 
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Table 4.3: WPCF Budgets-1992 Data 

WPCF '92 Capital Rep 1. $/1000 User % Sink- House-
Costs Costs Fund gal Charge mg holds 
($) ($) ($) ($) Fund Served 

South- 1,237, 0 0 0.823 140 0 7,497 
ington 100 

Chesh- 886,985 0 0 1.212 150 0 5,500 
1re 

Meriden 4,202, 1,797, 0 0.715 161.89 0 15,000 
643 910 

Wallin 5,143, 1,452, 0 1.61 213.96 0 11,000 
g-ford 182 288 

North 1,227, 0 30,000 1.009 138 2.44 5,700 
Haven 437 

Definitions: '92 costs: reported budget for fiscal year 1992-1993 
Capital Costs: that portion of '92 costs associated with retirement of the 

capital debt, not directly related to cost of treatment 
Rep 1. Fund: that portion of '92 costs associated with a separate fund used 

to replace or repair major mechanical components (sinking fund) 
% Sinking Fund: % of operation and maintenance budget allotted to the 

sinking fund 
User Charge: annual billing to the typical residential user 
$/1000 gal: Cost of treating 1000 gallons of wastewater, after deducting 

capital costs and sinking fund 
Source: The 1993 Sewer User Charge Survey. State of Connecticut Department of 

Environmental Protection, Hartford, CT, March 1994 

The reason for the large differences in cost of treating 1000 gallons of wastewater 

at the various municipal WPCFs in the Quinnipiac Basin, as well as the differences in 

user fees assessed by each WPCF, is related to what is included in the cost of wastewater 

treatment at each municipal WPCF. For example, the Southington WPCF's cost/1000 

gallons of wastewater includes all costs except capital costs, while the Wallingford 
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WPCF's cost/1000 gallons of wastewater includes all costs, including capital costs. The 

inclusion of capital costs in the Wallingford WPCF's cost per 1000 gallons may explain 

why the Wallingford cost per 1000 gallons is significantly higher than that of the 

Southington WPCF. (personal correspondence with Terry Smith, assistant superintendent, 

Wallingford WPCF and John DeGioia, superintendent, Southington WPCF) 

Although some of the data presented in Table 4.3 raises questions regarding 

WPCF budgets, other data follow a predicted pattern. For example, it is expected that the 

towns with larger populations have WPCFs with higher operating budgets, since the 

larger communities are expected to produce larger volumes of wastewater. While the 

majority of the towns along the Quinnipiac River have WPCFs with operating budgets 

that reflect the population size of the towns they serve, Meriden and Wallingford provide 

an exception to the rule. Although the Meriden WPCF serves 4,000 more households 

than the Wallingford WPCF, the 1992 operating budget for the Meriden WPCF is 

approximately $1,000,000 less than that of the Wallingford WPCF (CT Dept. of 

Environmental Protection, 1994 ). 

Just as the larger operating budgets are generally associated with the WPCFs in 

the larger communities along the Quinnipiac, so are the larger operating budgets 

generally associated with the WPCF with higher design flows. The towns of Meriden 

and Wallingford are the only towns which do not follow the pattern of larger operating 

budgets occurring at WPCFs with larger design flows. Although the design flow of the 

Meriden WPCF is 3.6 million gallons per day greater than that of the Wallingford WPCF 



(11.6 mgd and 8.0 mgd, respectively), the operating budget of the Meriden WPCF is 

approximately $1 ,000,000 less than that of the Wallingford WPCF. 
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In addition to the fiscal 1992 budget data for the five WPCFs in the Quinnipiac 

Basin, information has been obtained regarding the 1994-1995 budgets for the 

Wallingford and Cheshire WPCFs. The Wallingford WPCF received a total of four 

million dollars in revenue during this period. However, operation and maintenance 

expenses totaled $4.403 million during the same period. Therefore, the Wallingford 

WPCF incurred a net loss during the 1994-1995 fiscal year. The Wallingford WPCF 

spent $881,499 on operation and maintenance expenses and $406,031 on system rehab 

expenses during 1994-1995. To offset the expenses, a user fee of2.80 cents/100 cubic 

feet of wastewater was assessed to system users. Additional revenue for the Wallingford 

WPCF was obtained through a permit fee of $750/connection to the system and a septage 

fee of $60/1000 gal. The septage fee is assessed when a person has the wastes from 

his/her septic tank disposed of at the Wallingford WPCF. 

Compared to the Wallingford facility, the Cheshire WPCF's operation and 

maintenance budget for 1994-1995 is relatively small. The total operation and 

maintenance budget for 1994-1995 amounted to $1,191,000 in operation and maintenance 

expenses and $771 ,000 in revenue. Therefore, the Cheshire WPCF experienced a net loss 

of $420,000 during 1994-1995. The user fee assessed to users of the Cheshire wastewater 

treatment system amounted to $165 per user for 1994-1995. The Cheshire WPCF also 

charged a septage fee of $47/1000 gal for the treatment of wastewater from septic tanks. 
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4.2 Water Quality Parameters 

The water quality parameters of concern in this project include: BOD 

(Biochemical Oxygen Demand), Suspended Solids, DO, Ammonia-Nitrate, and Settled 

Solids. These parameters are chosen due to their importance in assessing the water 

quality in the Quinnipiac River and because data related to these parameters is available 

at all five of the municipal WPCFs along the Quinnipiac River (see Table 4.4 and Table 

4.5). The effluent from each WPCF must meet the same water quality standards which 

apply to the Quinnipiac River. 

4.2.1 Water Quality Standards 

There are some differences in the monitoring frequency required for each water 

quality parameter included in this analysis. The minimum frequency of sampling for 

BOD (mg/1) and Total Suspended Solids (mg/1) is 12 per month, while that of Nitrate 

Nitrogen as N, Nitrite Nitrogen as N, Total Nitrogen, and Ammonia Nitrogen as N (all 

with units of mg/1) is biweekly. Additionally, "the discharge levels of BOD and Total 

Suspended Solids must comply with the more stringent of the average monthly limit or 

the monthly minimum percentage removal efficiency (NPDES permit, State of 

Connecticut Department of Environmental Protection, Permitting, Enforcement and 

Remediation Division, Water Management Bureau, Hartford, CT)." 
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Table 4.4: Monthly Standards for Selected Parameters 

Month Ultimate Oxygen Demand* Ammonia 
(UOD; mg/1) (mg/1) 

January 20.0 

February 20.0 

March 20.0 

April 8.0 

May 50.0 6.0 

June 36.2 4.0 

July 19.6 2.0 

August 19.6 2.0 

September 19.6 2.0 

October 36.2 4.0 

November 20.0 

December 20.0 

Source: NPDES permit, State of Connecticut Department of Environmental Protection, 
Permitting, Enforcement and Remediation Division, Water Management 
Bureau, Hartford, CT. 

*Ultimate Oxygen Demand (mg/1) = (1.5 X BOD5, mg/1) + ( 4.6 X NH3-N, mg/1) 

The dissolved oxygen concentrations are to be sampled 20 times per month. "20 per 

month shall mean one sample per working day, Monday thru Friday, excluding 

holidays. "(NPDES permit, State of Connecticut Department of Environmental Protection, 

Permitting, Enforcement and Remediation Division, Water Management Bureau, 

Hartford, CT) Dissolved oxygen samples are to be taken during the time of day during 

which the peak hourly flow generally occurs. 
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Table 4.5: Water Quality Standards for Selected Parameters 

Parameter Standard Monthly Minimum % 
Removal Efficiency 

Biochemical Oxygen Maximum daily limit 85 
Demand (BOD; mg/1) = 50 

Average monthly limit 
= 30 

Dissolved Oxygen > 5 at any time 
(DO; mg/1) 

Total Suspended Maximum daily limit 85 
Solids = 50 
(TSS; mg/1) Average monthly limit 

= 30 

Settleable Solids 0.1 < [ avg. monthly] < 
(ml/1) 0.3 

pH 6.0 <pH< 9.0 at any 
time 

Nitrogen (mg/1) see Table 4.4 

Sources: NPDES permit, State of Connecticut Department of Environmental Protection, 
Permitting, Enforcement and Remediation Division, Water Management 
Bureau, Hartford, CT. 

Connecticut Water Quality Standards, Adopted January 1992. 

A composite sample, which is used to sample for BOD, all Nitrogen parameters 

( e.g. Ammonia Nitrogen as N), Total Suspended Solids, pH, and Settleable Solids, 

involves taking water quality samples at equal time intervals throughout a 24 hour period. 

The time intervals shall be between 3 0 and 60 minutes in length. The samples shall be 

"combined proportionally to flow over the sampling period provided that during the 

sampling period the peak hourly flow is experienced."(NPDES permit, State of 

Connecticut Department of Environmental Protection, Permitting, Enforcement and 
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Remediation Division, Water Management Bureau, Hartford, CT) 

4.3 Water Quality at the Quinnipiac WPCFs 

Analysis based upon data collected over a five year period (1991-1995). 

4. 3 .1 Southington 

The BOD levels at the Southington WPCF follow a regular cycle of high and low 

concentrations (see Figure 4.2); a pattern seen at each WPCF along the Quinnipiac. The 

influent BOD concentrations reach peak levels during the months ofNovember and 

December. There is always a drop in influent BOD levels in June. Although there is 

always a drop in influent BOD in June, the average influent BOD level during June is 

higher than the preceding months (ie. January through May). While there tend to be a 

number of small increases and decreases in influent BOD concentrations at different 

times throughout the year, the November peaks are significantly higher than the average 

BOD level. The early summer influent BOD lows do not always exhibit such a drastic 

variation from the average value (some large drops in BOD levels, other drops do not fall 

far from average values). The low influent BOD level occurred in May of 1993 and fell 

to 80 mg/1. The high influent BOD level, during December of 1993, was 225 mg/1. 

Compared to the influent BOD levels, the effluent BOD levels showed relatively 

little variation. The low effluent BOD level, which was reached multiple times during 

the winter months, was 2 mg/1. The effluent BOD level peaked at 8 mg/1 in June 1993. 
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The peak effluent levels occurred during May (2 times) and June (3 times) each year of 

record. The average effluent BOD concentration was approximately 4 mg/1. 

The average influent BOD levels and effluent BOD levels tend to follow an 

inverse pattern (high influent concentrations occur during months in which effluent levels 

are low). Therefore, the Southington WPCF reaches its peak BOD removal efficiencies 

when the influent BOD levels are at their peaks. 

The flows at the Southington WPCF tend to follow a seasonal cycle (see Table 4.6 

and Figure 4.3), with lows in the fall (September to November) and highs in winter 

(December to January) and spring (March to May). 

Table 4.6: Southington WPCF Flows 

High Flow ( 103 cmd) Low Flow ( 103 cmd) Difference (high-low 
flow) (103 cmd*) 

max. flow 24.61 14.76 9.85 

min. flow 14.76 3.79 10.97 

avg. flow 20.44 9.84 10.60 

*cmd = cubic meters per day 

April tends to be the most consistent month of high flow. The peak flow of 24.61 x 103 

cmd occurred during April 1993 and March 1994. The low flow of 3.79 x 103 cmd 

occurred multiple times during the fall months. All three flow curves showed similar 

amounts of variation between their respective high and low flows. 

The effluent DO levels at the Southington WPCF tend to peak in the winter 

months of January and February (see Figure 4.4). The low effluent DO concentrations 
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occur in the summer months (July-September). Using the monthly average values, the 

peak DO concentration, which occurs during February, is 11.6 mg/1. The low DO value, 

based upon the monthly average values (1991-1995), is 8.9 mg/I and occurs during 

August. One possible explanation for the low dissolved oxygen values often found 

during the summer months is that the water temperatures are higher in the summer than 

during the rest of the year, and warmer water has a lower DO saturation concentration 

than colder water. It should be noted that the peak DO levels occur during periods of 

high flow, while the minimum DO levels occur during the low-flow summer months. 

The Southington WPCF is extremely efficient at removing settled solids from the 

effluent. No matter what the influent concentration of settled solids, the effluent settled 

solids concentration is always 0.1 mg/1. The Southington WPCF removes approximately 

99% of the settled solids from the wastewater. 

The Southington WPCF is also extremely efficient at removing the suspended 

solids from the effluent. Using the monthly average data, the lowest efficiency occurs 

during March (94.9%), while the highest efficiency occurs during September (97.8%). 

The average monthly suspended solids removal efficiency for the Southington WPCF is 

96.8%. There does not appear to be any correlation between influent and effluent 

concentrations (i.e., a high influent concentration does not necessarily mean that there 

will be a high ( or low) effluent concentration). 
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4.3.2 Cheshire 

Unlike the majority of the municipal WPCFs in the Quinnipiac Basin, the influent 

BOD levels at the Cheshire WPCF do not tend to follow a regular pattern of highs and 

lows (see Figure 4.5). The range of influent BOD levels at the Cheshire facility is smaller 

than that of the Southington WPCF. The largest influent BOD level was 180 mg/1 in July 

of 1994. The smallest influent BOD level was 79 mg/1 in April 1993. The average 

monthly influent BOD concentration was approximately 130 mg/1. 

The effluent BOD levels at the Cheshire WPCF demonstrate much more variation 

than do the effluent BOD levels at the Southington WPCF. The peak effluent BOD 

levels at the Cheshire facility tend to correspond to peak influent BOD levels (see Figure 

4.5). However, there are not as many effluent peaks as there are influent peaks. 

Therefore, large effluent peaks do not correspond to the largest influent peaks. The peak 

effluent BOD level was 29 mg/1 in October, 1992. It should be noted that, in general, 

1992 had the highest flows throughout the year of any year on record (1991-1995). The 

low effluent BOD level of 4 mg/1 was obtained numerous times during 1993 (April, June, 

August, and October). The monthly average effluent BOD concentration at the Cheshire 

WPCF is approximately 8 mg/1. In general, 1993 had the lowest effluent BOD 

concentrations of any year ofrecord (1991-1995). The effluent BOD levels at Cheshire 

do not appear to follow a clear pattern. There tend to be small peaks in effluent BOD 

levels in November and December. Low flows may occur in the fall months, but this is 

not always the case. 
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Analysis of the monthly average values of BOD levels at the Cheshire WPCF 

shows that the BOD removal efficiency of the facility tends to be slightly lower than that 

of the Southington WPCF. The % BOD removal at the Cheshire WPCF ranges from 88.4 

to 96.6. The largest monthly influent BOD level is 146.2 mg/1 (July). The lowest 

effluent BOD concentration, 5 mg/1, also occurs during July. The lowest removal 

efficiencies are found during the months of February and March. 

The flows at the Cheshire WPCF (see Table 4.7 and Figure 4.6) tend to follow a 

seasonal cycle, with lows in the late summer (July through September) and highs in the 

spring (March and April tend to be the most common peak months). 

Table 4.7: Cheshire WPCF Flows 

High Flow ( 103cmd) Low Flow ( 103 cmd) Difference (high-low 
flow) (103 cmd) 

max. flow 15.52 8.71 6.81 

min. flow 7.57 1.51 6.06 

avg. flow 12.00 5.34 6.66 

The peak flow of 15.52 x 103 cmd occurred during March of 1994. The low flow of 1.51 

x 103 cmd occurred during September, 1995. All three flow curves showed similar 

amounts of variation between their respective high and low flows. All three flow curves 

have almost exactly the same shapes. 

The monthly average effluent DO levels tend to peak during two periods (see 

Figure 4.7); winter (January and February) and spring (April and May). While the 

highest peaks occur during the winter, April and May have consistently high levels. The 
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lowest effluent DO levels generally occur between August and September. Using the 

monthly average values, the peak DO concentration is 8.7 mg/1 and occurs during April 

and May. The low DO value, based upon the monthly average values (1991-1995), is 7.7 

mg/1 and occurs during August. The DO concentration of the Cheshire WPCF effluent is 

generally at or near saturation concentration. The Cheshire WPCF utilizes a post-aeration 

tank to increase the DO concentration of the effluent before it is discharged to the 

Quinnipiac River. It should be noted that the monthly average effluent DO levels were 

extremely low during 1991; 1991 high was 5 mg/1 and 1991 low was 4.3 mg/1). 

The Cheshire WPCF is extremely efficient at removing settled solids from the 

effluent. Regardless of the influent concentration of settled solids, the effluent settled 

solids concentration is almost negligible ( concentration is less than 0.04 mg/1; it is 

generally 0.01 mg/1). Therefore, the Cheshire WPCF removes 99.9% of the settled solids 

from the effluent. 

The Cheshire WPCF is also extremely efficient at removing the suspended solids 

from the effluent. Using the monthly average data, the lowest efficiency occurs during 

March (91.5%), while the highest efficiency occurs during September (97.1%). The 

average monthly suspended solids removal efficiency for the Southington WPCF is 

95.2%. The Cheshire WPCF is slightly less efficient at removing suspended solids than 

is the Southington WPCF. 
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4.3.3 Meriden 

The influent BOD levels at the Meriden WPCF follow a regular cycle of high and 

low concentrations (see Figure 4.8). Peak influent BOD levels occur between May and 

July. July seems to be relatively late for a BOD peak, as compared to data from the other 

WPCFs. The maximum influent BOD level occurred in June of 1994 and was at a 

concentration of 394 mg/1. Minimum influent BOD levels occur during the winter 

months of December through February. The minimum influent BOD level during the 

five years of record was 136 mg/1 and occurred in December of 1991. The average 

influent BOD level is approximately 220 mg/1. 

In general, the effluent BOD levels at the Meriden WPCF tend to be larger than 

those at the Southington WPCF and smaller than those at the Cheshire WPCF. It may be 

expected that the BOD levels (influent and effluent) would be slightly higher at the 

Meriden facility than at the upstream WPCFs due to the increase in drainage area served 

by the treatment plant. Not only does the Meriden WPCF treat wastewater produced by 

industries and residents of Meriden, but it must also cope with the remaining wastes that 

are discharged from upstream WPCFs. Although the effluent BOD levels at the Meriden 

WPCF follow a clear pattern of lows in the fall months (minimum value: 2.0 mg/1, 

numerous times during the period of record, often in the fall) and highs in the spring 

months (peak value: 12 mg/1 during March and April of 1995), the effluent BOD peaks 

do not correspond to influent BOD peaks. 

Analysis of the monthly average values of BOD levels at the Meriden WPCF 



4-25 

shows that the BOD removal efficiency of the facility tends to be slightly higher than that 

of the Southington WPCF. The % BOD removal at the Meriden WPCF ranges from 

94.7-99.8. The largest monthly influent BOD level is 256 mg/1 (June). During the month 

of June, the Meriden WPCF experiences its second lowest monthly BOD removal 

efficiency. This may be expected because the month of June also has the largest influent 

BOD level. The lowest effluent BOD concentration, 2 mg/1 occurs in August. The 

lowest removal efficiencies are found during the months of March and April. 

The flows at the Meriden WPCF tend to follow a seasonal cycle, with lows in the 

fall and highs in the spring (see Table 4.8 and Figure 4.9). The peak flow of 76.09 x 103 

cmd occurred during April of 1993 and March of 1994. The low flow of 10.98 x 103 cmd 

occurred during September, 1995. All three flow curves showed similar amounts of 

variation between their respective high and low flows and have almost exactly the same 

shapes. 

Table 4.8: Meriden WPCF Flows 

High Flow ( 103 cmd) Low Flow (103 cmd) Difference (high-low 
flow) (103 cmd) 

max. flow 76.09 32.18 43.91 

min. flow 51.48 10.98 40.50 

avg. flow 61.32 21.58 39.74 

The effluent DO levels tend to peak during the winter months of January, 

February, and March (see Figure 4.10). March has the highest monthly average DO 

concentration. The lowest effluent DO levels generally occur between August and 
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September. Using the monthly average values, the peak DO concentration is 10.2 mg/I 

and occurs during March. The low DO value, based upon the monthly average values 

(1991-199 5 ), is 8. 8 mg/I and occurs during August. It should be noted that the effluent 

DO levels were much higher than average during 1991. The effluent DO concentrations 

at the Meriden WPCF are larger than those at the Cheshire WPCF, but smaller than those 

at the Southington WPCF. 

The Meriden WPCF is extremely efficient at removing settled solids from the 

effluent. All settled solids are removed from the effluent each month, resulting in 100% 

efficiency of removal of settled solids. 

The Meriden WPCF is also extremely efficient at removing the suspended solids 

from the effluent. Using the monthly average data, the lowest efficiency occurs during 

April (96.0%), while the highest efficiency occurs during July and October (98.6%). The 

average monthly suspended solids removal efficiency for the Southington WPCF is 

97 .8%. The Meriden WPCF is more efficient, on average, at removing suspended solids 

from the plant's effluent than are the Southington and Cheshire WPCFs. 

4. 3. 4 Wallingford 

The influent BOD levels at the Wallingford WPCF demonstrate significant 

differences between the Wallingford WPCF data and that of the other WPCF s in the 

Quinnipiac Basin. For example, there does not appear to be any clear pattern of high and 

low influent BOD concentrations (see Figure 4.11). In general, however, annual peak 
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influent BOD levels are found in May and June, and annual low influent BOD levels are 

found in March. The influent BOD reached its peak concentration of 241 mg/I in June of 

1995. The lowest concentration ofrecord (1991-1995 data) was 11 mg/I, which occurred 

during April, 1993. The average influent BOD level at the Wallingford WPCF is 

approximately 1 70 mg/I, which is significantly lower than that of the Meriden WPCF. 

Although there does not appear to be a pattern of influent BOD high and low 

concentrations, the effluent BOD peaks have corresponding influent BOD peaks. This 

matching of peak influent and effluent BOD levels is not found at all WPCFs along the 

Quinnipiac. The peak effluent BOD level of 16 mg/I occurred in March, 1994. The 

minimum effluent BOD level of 3 mg/I occurred numerous times in 1993 (June-August). 

In general, the effluent BOD levels are at their lowest during the summer months and at 

their peaks during the winter months. However, during 1995, the high effluent BOD 

levels occurred between February and July. 

Analysis of the monthly average values of BOD levels at the Wallingford WPCF 

shows that the BOD removal efficiency of the facility tends to be slightly higher than that 

of the Cheshire WPCF. The% BOD removal at the Wallingford WPCF ranges from 

92.7-97.3. The largest monthly influent BOD level is 197.4 mg/I (September). The 

lowest effluent BOD concentration, 5 mg/I, occurs during August. The month during 

which the average BOD% removal efficiency is lowest, March, corresponds to the 

smallest monthly average influent BOD level. The period of May through October is 

characterized by relatively high BOD removal efficiencies. 
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The flows at the Wallingford WPCF tend to follow a seasonal cycle (see Table 4.9 

and Figure 4.12), with major peaks in the spring (most often in March) and lows in the 

summer (most frequently in June and July). The peak flow of 50.72 x 103 cmd occurred 

during March of 1994. The low flow of 2.27 x 103 cmd occurred during September, 

1995. 

Table 4.9: Wallingford WPCF Flows 

High Flow ( 103cmd) Low Flow ( 103 cmd) Difference (high-low 
flow) (103 cmd) 

max. flow 50.72 22.33 28.39 

min. flow 19.31 2.27 17.04 

avg. flow 34.07 13.25 20.82 

The Wallingford flow data differs from that of the Southington, Cheshire, and Meriden 

WPCFs in that all three of the Wallingford flow curves do not have the exact same shape. 

Although there are slight differences, the Wallingford flow curves representing minimum 

and average flows are fairly similar in shape. 

There is only effluent DO data for a two year period at the Wallingford WPCF 

(1991-1992). Therefore, it is assumed that this two year record is representative of the 

historic DO data. The effluent DO levels tend to peak during the winter months of 

January, February, and March (see Figure 4.13). January has the highest monthly average 

DO concentration. The lowest effluent DO levels generally occur between July and 

September. The minimum effluent DO levels are found in August. Using the monthly 

average values, the peak DO concentration is 10.7 mg/1 and occurs during January. The 



4-29 

low DO value, based upon the monthly average values (1991-1995), is 8.1 mg/1 and 

occurs during August. The annual effluent DO concentration levels are similar for the 

two years of record, with 1991 data exhibiting slightly greater variation in concentration 

levels. The Wallingford WPCF effluent DO levels show a greater variation in 

concentration levels than do the effluent DO levels at the upstream WPCFs. 

The removal efficiency of settled solids from the effluent of the Wallingford 

WPCF is similar to that of the Meriden WPCF. The effluent concentration of settled 

solids is less than 0.1 mg/1 throughout the year. Often, the effluent settled solids 

concentration is just a trace. Therefore, like the Meriden WPCF, the Wallingford WPCF 

removes essentially 100% of the settled solids from the effluent. 

The Wallingford WPCF is also extremely efficient at removing the suspended 

solids from the effluent. Using the monthly average data, the lowest efficiency occurs 

during March (91.5%), while the highest efficiency occurs during September (96.4%). 

The average monthly suspended solids removal efficiency for the Wallingford WPCF is 

94.6%, which is the lowest suspended solids removal efficiency of any WPCF in the 

Quinnipiac Basin. 

4.3.5 North Haven 

There is no real pattern of highs and lows related to influent BOD concentrations 

at the North Haven WPCF ( see Figure 4 .14). However, the 1991-1992 data have similar 

patterns, as do the 1993-1995 data. In 1991-1992, the high influent BOD levels occurred 
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during the winter months (November and December in 1991, January and February in 

1992). The low influent BOD levels occurred during May and June during 1991 and 

1992. The peak influent BOD levels during 1993-1995 occurred during the summer 

months (July and August), while the influent BOD levels dropped to minimum values in 

March and April during the same time period. Overall, the maximum BOD level during 

the five years ofrecord (1991-1995) was 263 mg/1, which occurred in January, 1991. The 

minimum influent BOD level of 104 mg/1 was reached in April, 1994. The average 

influent BOD concentration at the North Haven WPCF is approximately 180 mg/1, which 

is relatively close to that of the Wallingford WPCF (180 mg/1). 

The effluent BOD levels at the North Haven WPCF do not exhibit well-defined 

cycles of high and low effluent BOD concentrations. Peak values often occur during 

January and February, and lows often occur in the summer months (June through 

September). The low effluent BOD levels are fairly constant during any given year, with 

slight variation from year to year. The maximum effluent BOD level of 28 mg/1 was 

reached during January and February of 1991. The minimum effluent BOD level of 2 

mg/1 was reached during May of 1991. The average effluent BOD level, approximately 9 

mg/1, is the highest of any water pollution control facility in the basin. The extremely 

large range in effluent BOD concentrations and the fairly constant low effluent BOD 

levels may be attributed to the effects of the estuary. 

Analysis of the monthly average values of BOD levels at the North Haven WPCF 

shows that the BOD removal efficiency of the facility tends to be fairly similar to that of 
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the Wallingford WPCF. The% BOD removal at the North Haven WPCF ranges from 

92.0-97.5. The largest monthly influent BOD level is 208.6 mg/1 (August). The lowest 

effluent BOD concentration, 4.8 mg/1, occurs during September. The period between 

May and November is characterized by relatively high BOD removal efficiency. 

The flows at the North Haven WPCF tend to follow a seasonal cycle (see Table 

4.10 and Figure 4.15), with lows in the summer (June through August) and highs in the 

winter (December and January) and the spring (March and April). 

Table 4.10: North Haven WPCF Flows 

High Flow ( 103cmd) Low Flow (103 cmd) Difference (high-low 
flow) (103 cmd) 

max. flow 23.09 13.25 9.84 

min. flow 19.31 4.92 14.39 

avg. flow 18.93 9.08 9.85 

The peak flow of 23.09 103 cmd occurred during March of 1994. The low flow of 4.92 x 

103 cmd occurred during September, 1993. All three flow curves have almost exactly the 

same shapes. One interesting observation is that the highest minimum flow value is 

greater than the highest average flow value. This may be due to the averaging process. 

The effluent DO levels tend to peak twice during the year (see Figure 4.16), once 

during May and again during September ( the September peak is spread out over August, 

September, October, and November). According to the monthly average values, the 

highest effluent DO concentration is 8.8 mg/1, which occurs during May and September. 

The minimum effluent DO level, based upon five years ofrecord (1991-1995) is 7.6 mg/1. 
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The minimum effluent DO level generally occurs during February. The effluent DO 

concentrations at the North Haven WPCF are relatively low, compared to the effluent DO 

values at other Quinnipiac municipal WPCFs. Also, there is very little variation between 

the maximum and minimum DO values at the North Haven facility, suggesting that the 

estuary may influence DO levels at North Haven. 

The North Haven WPCF is extremely efficient at removing settled solids from the 

effluent. The concentration of settled solids in the effluent from the North Haven WPCF 

is always less than 0.1 mg/I. Frequently, there are no settled solids in the effluent. 

The North Haven WPCF is also extremely efficient at removing the suspended 

solids from the effluent. Using the monthly average data, the lowest efficiency occurs 

during July (94.6%), while the highest efficiency occurs during September (96.9%). The 

average monthly suspended solids removal efficiency for the North Haven WPCF is 

95.9%. There is relatively little variation in the suspended solids removal efficiency at 

the North Haven WPCF. 

4.4 Industrial Discharges to the Quinnipiac River 

In order to complete an overview of the water quality management system in the 

Quinnipiac River, the major industrial discharges are examined in this section. 

The level of wastewater discharges listed in the Basin/POTW sheet does not 

follow a set-fast rule. There is some subjectivity on the part of the Connecticut 

Department of Environmental Protection in terms of classifying a particular discharge as 
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a major, minor, or significant discharge. The discharge classification is based upon the 

type of discharge and the volume of wastewater discharged at a particular site. (personal 

correspondence with Don Gonyea of the Connecticut DEP) 

4.4.1 Southington 

Table 4.11: Southington's Major Industrial Discharges 

Facility Discharge Average Flow Discharge 
Location (gpd) Description 

Beaton & Corbin direct stream 20,697 metal finishing 
MFG Comp discharge 

Light Metals direct stream 21,600 metal finishing 
Coloring Co. discharge 

Pratt & Whitney direct stream 201,600 metal finishing 
Aircraft discharge 

Pratt & Whitney direct stream variable non-contact 
Aircraft discharge cooling water 

Pratt & Whitney direct stream 86,400 metal finishing 
Aircraft discharge 

Solvents direct stream NA groundwater 
Recovery Service discharge contamination 

reclamation 

Southington direct stream 1,000 metal finishing 
Gal vinizing/ J discharge 

Town of direct stream 5,000 water production 
Southington discharge 

wastewater 

Source: Basin I POTW Report, 6/30/95. 

The majority of the major industrial wastewater discharges in the town of Southington 
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result from metal finishing operations (see Table 4.11 ). Stormwater and non-contact 

cooling water account for the majority of minor industrial discharges. 

4.4.2 Cheshire 

Table 4.12: Cheshire's Industrial Discharges 

Facility Discharge location Dis- Average Discharge 
charge Flow Description 
Level (gpd) 

Cheshire Snax Plus direct stream mmor 144,000 groundwater 
Sunoc discharge contamination 

remediation 

Cheshire WPCF direct stream maJor 3,500, sanitation sewage 
discharge 000 

Connecticut Airgas general stormwater mmor NA storm water 
permit 

0 lin Research Center temporary mmor 14,000 groundwater 
authorization contamination 

remediation 

Siemens Corporation direct stream mmor 16 combined discharge 
discharge 

Source: Basin I POTW Report, 6/30/95. 

There are few industrial discharges to the Quinnipiac River from sites located 

within the town of Cheshire. The only facility designated as a "major" discharge level is 

the Cheshire WPCF (see Table 4.12). 
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4.4.3 Meriden 

According to the Basin I POTW Report of 06/30/95, there are no major sources of 

industrial discharge in the town of Meriden. The only direct discharge to the Quinnipiac 

River is non-contact cooling water from AGC Incorporated. There are three industrial 

discharges that are sent to the Meriden WPCF via the municipal sewers, including 

sanitation sewage from Alderman Motor Company, unknown discharge from Teleco 

Oilfield Services, and sanitation sewage from trailer parks. 

4.4.4 Wallingford 

The major industrial wastewater discharges to the Quinnipiac River from sites 

located in the town of Wallingford result from activities at two industrial facilities: 

Allegheny Ludlum Wallingford and Cytec Industries Inc (see Table 4.13). 

Table 4.13: Wallingford's Major Industrial Discharges 

Facility Discharge Average Flow Discharge 
Location (gpd) Description 

Allegheny direct stream 300,000 iron and steel 
Ludlum discharge manufacturing 
Wallingford 

Allegheny direct stream 200,000 non-contact 
Ludlum discharge cooling water 
Wallingford 

Cytec direct stream 2,500,000 orgamc 
Industries Inc. discharge chemicals 

manufacturing 

Cytec direct stream 36,000 metal finishing 
Industries Inc. discharge 

Source: Basin I POTW Report, 6/30/95 . 



4-36 

Table 4.13: Wallingford's Major Industrial Discharges--continued 

Facility Discharge Location Average Flow Discharge 
(gpd) Description 

Cytec Industries direct stream 21,600 metal finishing 
Inc. discharge 

Cytec Industries direct stream 34,560 metal finishing 
Inc. discharge 

Cytec Industries direct stream 43,200 groundwater 
Inc. discharge contamination 

remediation 

Cytec Industries direct stream 1,000,000 non-contact cooling 
Inc. discharge water 

Cytec Industries direct stream 8,000 water production 
Inc. discharge wastewater 

Source: Basin I POTW Report, 6/30/95. 

These two companies account for a variety of discharges, including iron and steel 

manufacturing, metal finishing, organic chemicals manufacturing, and non-contact 

cooling water (Basin/POTW Report, 06/30/95). 

It should be noted that there are three separate discharges from Cytec Industries, 

Inc. which discharge wastewater from metal finishing processes. The reason for the 

multiple metal finishing discharge flows from the Cytec site is that there are three pipes 

which discharge the metal finishing waste directly to the stream, and the flows from the 

three pipes are of different magnitudes. 

In addition to major discharges from two Wallingford industries, there are a 

number of minor industrial discharges from various sites in Wallingford. The vast 
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majority of the minor discharges are stormwater discharges, which require a general 

stormwater permit in order to discharge to the system (as opposed to direct stream 

discharge, discharge to sewer, etc.) Additional minor discharges include wastes such as 

concrete product from L. Suzio Concrete Co., metal finishing from S. Goldfeder, Inc., 

and groundwater contamination rec from Eyelet Specialty Company. 

There is an additional major source of contaminant discharge along the 

Quinnipiac River in Wallingford: Bristol Myers, Inc. Bristol Myers is a large 

pharmaceutical manufacturer. Although Bristol Myers represents a major source of 

contaminant discharge, no data was available regarding the average wastewater flow from 

the facility. 

4.4.5 North Haven 

There are a number of industries located in North Haven which produce major 

wastewater discharges to the Quinnipiac River (see Table 4.14). Metal finishing 

processes at companies such as Pratt & Whitney Aircraft and Circuit Wise Inc. are a 

major source of wastewater discharges in North Haven. The process of organic 

chemicals manufacturing at Upjohn Co. and Humphrey Chemical Company is another 

source of significant wastewater discharges in North Haven. In addition to metal 

finishing and organic chemical manufacturing wastes, the Quinnipiac River must also 

assimilate major discharges in the form of sanitation sewage from the North Haven 

WPCF. 
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Table 4.14: North Haven's Major Industrial Discharges 

Facility Discharge Average Flow Discharge 
Location (gpd) Description 

Circuit Wise direct stream 450,000 metal finishing 
Inc. discharge 

Humphrey direct stream 4,380 organic 
Chemical discharge chemicals 
Company manufacturing 

North Haven direct stream 4,500,000 sanitation 
WPCF discharge sewage 

Pratt & direct stream 1,512,000 metal finishing 
Whitney discharge 
Aircraft 

Upjohn Co. direct stream 570,000 organic 
discharge chemicals 

manufacturing 

Upjohn Co. direct stream 1,625,000 storm water 
discharge 

Upjohn Co. direct stream 1,625 ,000 storm water 
discharge 

Upjohn Co. direct stream 1,420,000 storm water 
discharge 

Upjohn Co. direct stream 1,019,000 storm water 
discharge 

Marlin direct stream 122,400 metal finishing 
Firearms discharge 
Company 

Source: Basin I POTW Report, 6/30/95. 

The vast majority of the minor discharges are stormwater discharges, which 

require a general storm water permit in order to discharge to the system ( as opposed to 

direct stream discharge, discharge to sewer, etc.) Additional minor discharges include 
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wastes such as metal finishing from Advanced Product Company, combined discharge 

from Newtown-New Haven Company, and groundwater contamination rec from Pratt & 

Whitney Aircraft. 

The Upjohn Company discharges stormwater directly to the stream via a number 

of pipes. The average stormwater flows from each pipe at the Upjohn site is listed in 

Table 4.14. 

4.5 Waterbody Assessment of the Quinnipiac River 

A water quality analysis of the Quinnipiac River was performed along a 23 mile 

reach from Hamlin Pond in Plainville to Route 22 in North Haven. This reach covers the 

majority of the river's total length, reaching from near its headwaters in Plainville to the 

estuary in North Haven. The river was assessed to determine the number of miles of the 

reach which can support various river uses. A summary of the waterbody assessment is 

illustrated in Table 4.15. 

The results of the water body assessment suggest that the river maintains a 

relatively stable level of water quality throughout the 23 mile reach. All categories 

examined in the study, with the exception of anadromous fish, maintain the same level of 

support throughout the entire reach. No data is available regarding which 10 miles within 

the river reach are classified as threatened with respect to support of anadromous fish. It 

is likely that the 10 miles of the reach which are classified as threatened for anadromous 

fish are the 10 miles of the reach located nearest the river mouth, since anadromous fish 
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are fish which spend a significant portion of their lives in salt water, but swim upstream 

in freshwater rivers to spawn. 

Table 4.15: Waterbody Assessment of the Quinnipiac River 

Use Fully Partially Not Threaten- Not Not 
Supported Supported Attain- ed (miles) Supported Assessed 
(miles) (miles) able (miles) (miles) 

(miles) 

Agricul- 23.00 0.00 0.00 0.00 0.00 0.00 
ture 

Industrial 23.00 0.00 0.00 0.00 0.00 0.00 
Use 

Overall 0.00 0.00 0.00 0.00 23 .00 0.00 
Use 
Support 

Aquatic 0.00 23.00 0.00 0.00 0.00 0.00 
Life 
Support 

Second- 0.00 23.00 0.00 0.00 0.00 0.00 
ary 
Contact 
Recrea-
tion 

Warm 0.00 23.00 0.00 0.00 0.00 0.00 
Water 
Fishery 

Anadrom- 0.00 0.00 0.00 10.00 0.00 0.00 
ous Fish 

Cold 0.00 0.00 0.00 23.00 0.00 0.00 
Water 
Fishery 
(Trout) 

Swim- 0.00 0.00 0.00 0.00 23.00 0.00 
mable 

Source: General Report of All Waterbody Data, 09-29-94. 
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One example of an anadromous fish found in Connecticut is the shad. 

One observation which can be made is that the entire reach can fully support such 

important sectors as agriculture and industry. A number of other uses are partially 

supported throughout the entire reach, including aquatic life support, secondary contact 

recreation, and warm water fishery. The area in which the river's quality negatively 

impacts the river ecosystem is related to the fishing industry. Although the entire reach 

provides partial support for warm water fisheries, the cold water fisheries (23 miles) and 

anadromous fish populations ( 10 miles) are threatened. 

Although the river provides full or partial support to many different activities, two 

activities are not supported along the reach; swimming and overall use support. Overall 

use support represents a summary of all the individual uses in the river. It should be 

noted that a river may not support one specific use and still maintain a partial support 

designation (personal correspondence with Don Gonyea of the Connecticut DEP). 

As illustrated in Table 4.16, the waterbody assessment report also provides 

information on various contaminants, and the number of miles along the reach that are 

affected by each contaminant. 

The observations described in Table 4.16 appear to be reasonable, based upon the 

land use patterns found along the Quinnipiac River. Heavy industrialization of the 

Quinnipiac Basin is a likely cause of such significant contamination sources as metals, 

organic enrichment, total toxics, and industrial point sources of pollution. The fact that 

only 1 mile of the reach is affected by nutrients may reflect the fact that there is little 
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agriculture within the Quinnipiac Basin. Contaminant sources such as landfills, urban 

runoff, municipal point sources of pollution, and groundwater withdrawal may be 

attributed to the fact that the basin is highly urbanized, with a number of large 

municipalities located in the basin. 

Table 4.16: Waterbody Assessment: Contaminants 

Contaminant Affected Length Magnitude 
(miles) 

Indicator bacteria 23.00 High 

Metals 23.00 High 

Organic 18.00 Slight 
emichment 

Nutrients 1.00 Slight 

Siltation 23.00 Moderate 

Flow alteration 15.00 Threatened 

Total toxics 23.00 High 

Industrial point 23.00 High 
sources 

Unspecified non- 23.00 High 
point sources 

Landfills 18.00 Slight 

Dam construction 1.00 Slight 

Urban runoff 23.00 Threatened 

Municipal point 23.00 High 
sources 

Channelization 10.00 Threatened 

Groundwater 15.00 Threatened 
withdrawal 

Source: General Report of All Waterbody Data, 09-29-94. 
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A similar study regarding water uses in the Eightmile River, a tributary of the 

Quinnipiac River, was conducted. The results are similar to those of the Quinnipiac 

River, in terms of proportions of the river reach in which various uses are fully or 

partially supported. The main difference is related to swimming. Unlike the in the 

Quinnipiac River, the entire 5 mile reach of Eightmile River fully supports swimming. 

The fact that swimming is possible in the Eightmile River suggests that the water quality 

in the river is of higher quality than is that of the Quinnipiac River. It is likely that the 

Eightmile River contains water of higher quality than that of the Quinnipiac River 

because there is no water pollution control facility which discharges treated wastewater to 

the Eightmile River. 

4.6 Water Quality at Various Monitoring Stations 

There are a total of 27 water quality monitoring stations along the Quinnipiac 

River (see Figure 4.1). The majority of the available water quality data comes from sites 

upstream from the Wallingford WPCF. The fact that the majority of the water quality 

data is located upstream from North Haven is likely due to the fact that the estuary 

reaches 14 miles upstream from the river's mouth. Therefore, the estuary affects water 

quality almost as far upstream as the Wallingford WPCF. 

Water quality data from the various water quality monitoring stations is available 

for a few days in 1991 (July 16-17 and September 10) and a few days in 1992 (August 2 

and September 2-3). Dissolved oxygen concentrations are examined in this study 



Figure 4.1: Quinnipiac River Water Quality Monitoring Stations 
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because dissolved oxygen reflects both the river's ability to support various types of 

aquatic life and the river's ability to assimilate contaminants. During July 16-17, 1991, 

dissolved oxygen concentrations were measured at the 19 water quality monitoring 

stations upstream from the Wallingford WPCF as well as at the five WPCFs along the 

Quinnipiac. Upstream from the Meriden WPCF, the DO levels range from 6.86 mg/1 to 

8.82 mg/I. The minimum DO concentration, 6.86 mg/1, is found at station 5, located in 

the town of Southington. However, by station 7, the DO concentration has reached its 

peak level of 8.82 mg/I. Below station 7, DO levels gradually drop until the Southington 

WPCF is reached. It is interesting to note that the DO concentration increases 

significantly at the Southington WPCF. The increase in DO levels just below the WPCF 

is opposite of the expected result. It is reasonable to assume that DO levels at a WPCF 

and immediately downstream of a WPCF will drop sharply due to contaminant discharge 

at these sites. 

The increase in DO at the Southington WPCF results from the use of an aeration 

technique used after the wastewater has been treated at the plant and before the 

wastewater is discharged to the river. The effluent from the Southington WPCF is 

discharged approximately 10-15 feet above the surface of the river. The effluent travels 

down a series of aeration steps before it reaches the river, which increases the DO 

concentration in the effluent. In general, the Southington WPCF effluent is fully 

saturated in DO (personal correspondence with John DeGioia, superintendent of the 

Southington WPCF). 
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Downstream of the Southington WPCF, the DO levels drop markedly at the 

Cheshire monitoring stations. At the Cheshire WPCF, the DO concentration is at its 

minimum value of any site along the river during the two-day monitoring period (1991). 

DO levels drop from 7.9 mg/1 at station 12, which is the station immediately upstream 

from the Cheshire WPCF, to 5 .2 mg/1 at the Cheshire WPCF. Although a sharp drop in 

DO at the Cheshire WPCF may be expected due to the wastewater discharges from the 

WPCF to the river, it is unlikely that such drops are common at the Cheshire WPCF. 

According to Jim Theriault, superintendent of the Cheshire WPCF, a post-aeration tank is 

used at the Cheshire WPCF to increase the concentration of dissolved oxygen in the 

plant's effluent prior to discharge to the Quinnipiac River. The Cheshire WPCF 

generally has high DO concentrations that are well above the required 7.5 mg/1 (personal 

correspondence with Jim Theriault, superintendent of the Cheshire WPCF). 

The DO concentrations at the Meriden stations, stations 13-15 and the Meriden 

WPCF, follow the expected DO sag curve pattern. DO levels drop dramatically at the 

Cheshire WPCF and then gradually increase until the Meriden WPCF. At the Meriden 

WPCF, DO levels again drop slightly, resulting from wastewater discharges from the 

water pollution control facility. It is interesting to note that the Meriden stations are the 

only stations within the basin that follow the sag curve pattern. This may indicate that 

there are a number of large wastewater discharges at various sites in the municipalities 

along the Quinnipiac, with the exception of Meriden. Another possible explanation is 

that the size of the wastewater discharges at the Cheshire and Meriden WPCFs are 



relatively large, as compared to the discharges from sites located between the two 

WPCFs. 
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The DO data collected at the Wallingford stations on July 16 and 17, 1991 

indicate a gradual downstream decline in DO concentration. There is then a large 

increase in the DO level at the Wallingford WPCF. The increase in DO at the 

Wallingford WPCF is significantly larger than the one at the Southington WPCF. The 

Wallingford WPCF utilizes a post-aeration tank to increase the DO of the treated 

wastewater before it is discharged to the river. The post-aeration tank is an effective 

treatment method which is used to ensure that the Wallingford WPCF is able to meet the 

required 7.5 mg/I DO concentration in its effluent. The DO of the effluent from the 

Wallingford wastewater treatment plant is generally well above the required 7.5 mg/I DO 

concentration. 

On September 10, 1991, DO data was collected at two of the monitoring stations 

in Wallingford ( stations 18 and 19), as well as at all of the stations in North Haven and 

those downstream from the North Haven WPCF. During this monitoring session, there is 

an increase in DO concentrations at both the Wallingford and North Haven WPCFs. The 

increase in DO levels between station 21 Gust upstream from the North Haven WPCF) 

and the North Haven WPCF is remarkable. The DO concentration jumps approximately 

4.75 mg/1 between the two sites. This is the largest jump between two adjacent sites 

which is observed during any of the monitoring sessions in 1991 and 1992 for which data 

is available. Downstream from the North Haven WPCF, DO levels gradually increase. 
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Within the Quinnipiac River estuary, including the town of North Haven, the dissolved 

oxygen deficit is affected by tidal mixing. "In general, because of the tidal mixing 

upstream, the magnitude of the peak DO deficit decreases in an estuary in comparison to 

a stream for the same BOD input. Also, the location of the minimum value of the DO 

tends to move closer to the outfall." (Thomann and Mueller, 1987) Therefore, a drop in 

the dissolved oxygen concentration at a given water quality monitoring station is likely 

caused by a discharge located close to the monitoring station. 

Dissolved oxygen levels were again measured on September 2-3, 1992 at water 

quality monitoring stations upstream from the Wallingford WPCF. The general pattern 

of DO concentrations along the stretch of the Quinnipiac River from its headwaters to the 

Wallingford WPCF is similar to that observed in the 1991 data. Similar to observations 

made in 1991, the 1992 data indicates that DO levels increase at the Southington and 

Wallingford WPCFs. However, unlike the decreases in DO levels observed at the 

Cheshire and Meriden WPCFs during 1991, the 1992 data indicates that the DO levels at 

the Cheshire and Meriden WPCFs are similar, if not slightly higher, than the levels at the 

sites immediately upstream from the two WPCFs. 

The 1992 data also indicates that data collected at the sites in Meriden follow the 

expected DO sag curve pattern; a sharp decline in DO concentration downstream of the 

Cheshire WPCF followed by a gradual increase in DO levels downstream. The Cheshire 

DO data (from sites 11 and 12) also follows the expected DO sag curve pattern. 

Dissolved oxygen% saturation levels were also determined during September 2-



3, 1992. Although there is a large variation in% saturation levels at the various 

monitoring sites in Southington, and the data does not follow a general trend, the % 

saturation measurements recorded at sites downstream from Southington do tend to 

indicate a gradual increase in% saturation at the downstream locations. 
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Figure 4.16: Effluent DO vs Time 
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Chapter 5: Results and Conclusions 

Analysis of the data related to water supply, water demand, streamflow, and water 

protection control facilities in the Quinnipiac River Basin in Connecticut leads to the 

formulation of a number of hypotheses regarding water quality management in the 

Quinnipiac Basin. Three hypotheses regarding water quality management in the 

Quinnipiac River Basin are addressed in this study. The three hypotheses which are 

tested in this study relate to analyzing how the system as a whole adapts to a change in 

one particular region of the basin, to optimizing the use of the available surface water 

resources in the Quinnipiac Basin, and to improving water quality in the Quinnipiac 

River. 

Analysis of both the population trend data for the town of Southington and the 

Southington WPCF flow data yields a number of alternative methods of coping with 

larger flows at the Southington WPCF due to a significant increase in the town's 

population. Four possible alternatives for dealing with the increased flows at 

Southington include: 1. do nothing; the capacity of the Southington plant can handle the 

increased flows, 2. increase the capacity of the Southington WPCF, 3. discharge the 

excess wastewater produced by the larger population of Southington directly to the 

Quinnipiac River to be treated downstream at the Cheshire or Meriden WPCFs, and 4. 

install pipes to transport excess wastewater from the Southington WPCF to the Meriden 

WPCF. The Meriden WPCF may be able to treat excess wastewater from Southington 

because the population of Meriden is expected to remain fairly constant, or even decrease 
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slightly, through the year 2040. However, the ratio of average flow to design flow at the 

Meriden WPCF is among the largest in the Quinnipiac Basin, which means that it may 

not be able to increase the average daily flows significantly without risking exceeding the 

design flow of the Meriden WPCF. 

Of the four possible alternatives for assimilating larger wastewater flows from the 

town of Southington, the do nothing option appears to be the most attractive. The design 

flow of the Southington WPCF was recently increased such that the Qa/Qd ratio of the 

Southington WPCF is approximately 0.52. Therefore, according to the superintendent of 

the Southington WPCF, the Southington WPCF is capable of handling the increased 

wastewater discharges associated with a significant increase in the Town's population. 

Not only can the Southington WPCF handle the increase in flow volume associated with 

an increase in population size, but its effluent will also be able to continue to meet the 

state and federal water quality standards. Therefore, the town of Southington does not 

need to spend additional money for major system upgrades to meet the demands placed 

on the wastewater treatment system by an increase in Southington' s population. 

With respect to the hypothesis that Meriden's water supply reservoirs may be used 

to augment flows in the Quinnipiac River, analysis of the reservoir data from the 1960's 

reveals that the average reservoir storage volumes drop significantly during the summer 

months, which is also the period during which flow augmentation would be most 

important. Therefore, assuming the reservoir data from the 1960's is representative of the 

historical record, it is unlikely that the water supply reservoirs in Meriden may be relied 
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upon to augment flow in the Quinnipiac River during periods of low flow. It should be 

noted that the water quality standards are met throughout the year at monitoring sites 

along the river. Therefore, augmenting the flow of the Quinnipiac River may improve 

the water quality of the river and upgrade its water quality rating, but flow augmentation 

is not essential to the maintenance of current water quality levels in the Quinnipiac River. 

With respect to the hypothesis that the Wallingford WPCF may use different 

treatment methods that are better suited to treating industrial wastewater, one possible 

improvement in wastewater treatment is the addition of an activated carbon treatment 

process at the Wallingford WPCF. The activated carbon treatment process is used to 

remove organics from wastewater. However, what makes it an attractive additional 

treatment process for the Wallingford WPCF is that is has potential in terms of removing 

the final portion of metals from the wastewater of industries such as electroplating 

facilities. Since electroplating industries are located at numerous sites along the 

Quinnipiac River, including sites within the town of Wallingford, the use of activated 

carbon may be a worthwhile investment. 

Since activated carbon is not of much use for domestic wastes, the town of 

Wallingford is the most likely site within the Quinnipiac River Basin for the addition of 

activated carbon treatment since a large proportion of the wastewater treated at the 

Wallingford WPCF comes from industrial sources. However, the cost of implementing 

activated carbon treatment is so high that the costs outweigh the benefits. Since the 

Wallingford WPCF effluent meets the state and federal water quality standards, the 
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addition of an activated carbon treatment process is, currently, not cost-efficient. 

Since activated carbon is of little use in the treatment of domestic waste, and since 

the majority of the wastewater treated at each municipal WPCF in the Quinnipiac Basin 

results from domestic uses, a relatively large amount of activated carbon would be 

necessary to treat a small proportion of wastewater at a municipal WPCF. Therefore, the 

use of activated carbon treatment would be more feasible as a pre-treatment method used 

at industrial sites rather than at a municipal WPCF. If it is used at individual industrial 

sites, activated carbon may be effective in removing organics, as well as some inorganics 

such as metals, from the industry's wastewater. However, even though activated carbon 

may be more cost-effective as a method of industrial pre-treatment, the costs associated 

with installing and operating activated carbon processes is substantial. Therefore, unless 

stricter water quality standards are enforced for industrial users, or if financial incentives 

are provided for industries to use activated carbon treatment, it is unlikely that the 

activated carbon process will be used in the near future as a method of wastewater 

treatment in the Quinnipiac River Basin. 

The three topics addressed in this report demonstrate that the water quality 

management practices currently in use in the Quinnipiac River Basin are capable of 

maintaining an acceptable level of water quality in the Quinnipiac River. Although there 

are possible improvements which may be made to increase the water quality of the 

system, such improvements are unlikely unless stricter water quality standards are 

enforced, or unless there is some financial incentive from state or federal agencies which 
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would make wastewater treatment improvements economically attractive to the various 

municipalities or to the individual industries located in the Quinnipiac basin. 
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Appendix: Streamflow Data 
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Southington, CT: Gage 01196490 

Drainage Area: 17.4 square miles 

Location: Hartford County, Hydrologic Unit 01100004, on west bank, 
400 feet downstream of bridge on Mill St and 500 feet upstream 
of bridge on Center St in Southington 

Discharge (cfs) 
Water Yr. Month Total Mean Max Min 

1988 Oct 
Nov 
Dec 818 26.4 94 15 
Jan 660 21.3 57 13 
Feb 1466 50.6 168 23 

March 1114 35.9 73 23 
April 687 22.9 61 15 
May 752 24.3 53 15 
June 387.1 12.9 18 9.7 
July 729.6 23.5 160 35 
Aug 352.5 11.4 35 7.3 
Sept 293.2 9.77 28 6.9 

1989 Oct 317.4 10.2 43 6.7 
Nov 1301 43.4 282 11 
Dec 635 20.5 48 12 
Jan 528 17 29 12 
Feb 545 19.5 64 12 

March 842 27.2 110 15 
April 1389 46.3 104 28 
May 3368 109 313 33 
June 1841 61.4 195 29 
July 917 29.6 91 17 
Aug 1338 43.2 256 12 
Sept 725 24.2 58 14 

1990 Oct 2788 89.9 810 14 
Nov 1733 57.8 136 40 
Dec 710 22.9 38 17 
Jan 1433 46.2 243 20 
Feb 1437 51.3 86 37 

March 1213 39.1 84 29 
April 1667 55.6 273 31 
May 1767 57 177 29 
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Water Yr. Month Total Mean Max Min 
June 810 27 56 15 
July 528.9 17.1 69 9.9 
Aug 1026.8 33.1 231 8.4 
Sept 403.8 13.5 46 9.8 

1991 Oct 1395.5 45 291 9.5 
Nov 1372 45.7 289 21 
Dec 1567 50.5 161 23 
Jan 1224 39.5 111 27 
Feb 937 33.5 55 24 

March 1575 50.8 192 23 
April 987 32.9 101 21 
May 1228 39.6 183 17 
June 416.1 13.9 28 8.7 
July 388 12.5 75 6.2 
Aug 905.2 29.2 182 7.4 
Sept 570.5 19 117 8.4 

1992 Oct 559 18 42 12 
Nov 815 27.2 181 11 
Dec 910 29.4 89 17 
Jan 989 31.9 212 15 
Feb 775 26.7 101 15 

March 1212 39.1 161 19 
April 1020 34 65 21 
May 646 20.8 40 12 
June 2055 68.5 724 17 
July 629 20.3 93 13 
Aug 666 21 .5 134 11 
Sept 361 .3 12 23 8.7 

1993 Oct 328.2 10.6 43 7.2 
Nov 890.8 29.7 237 7.9 
Dec 1120 36.1 102 16 
Jan 1193 38.5 73 22 
Feb 755 27 108 18 

March 2150 69.4 203 17 
April 2133 71.1 144 47 
May 840 27.1 45 16 
June 514 17.1 62 11 
July 373.9 12.1 70 6 
Aug 226.2 7.3 28 4.9 
Sept 397.6 13.3 61 4.7 
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Water Yr. Month Total Mean Max Min 
1994 Oct 398.4 12.9 47 6.6 

Nov 610 20.3 100 11 
Dec 1189 38.4 159 19 
Jan 1047 33.8 215 14 
Feb 991 35.4 101 20 

March 2628 84.8 191 27 
April 1524 50.8 79 31 
May 1053 34 91 18 
June 692 23.1 97 13 
July 775.6 25 119 8.6 
Aug 1705 55 283 11 
Sept 961 32 186 14 

Stats of Monthly Mean Data, Southington Gage (WY 1988-1994) 
Discharge (cfs) 

Mean Max Max WY Min Min WY 
Oct 31.1 89.9 1990 10.2 1989 
Nov 37.3 57.8 1990 20.3 1994 
Dec 32 50.5 1991 20.5 1989 
Jan 32.6 46.2 1990 17 1989 
Feb 34.9 51.3 1990 19.5 1989 

March 49.5 84.8 1994 27.2 1989 
April 44.8 71.1 1993 22.9 1988 
May 44.5 109 1989 20.8 1992 
June 32 68.5 1992 12.9 1988 
July 20 29.6 1989 12.1 1993 
Aug 28.7 55 1994 7.3 1993 
Sept 17.7 32 1994 9.77 1988 
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Summary Discharge Stats, Southington Gage (cfs) 
Calendar Yr '93 WY 1994 WY '88-'94 

Annual Total 10780.1 13574 
Annual Mean 29.5 37.2 35.1 
Highest Annual Mean 42.5 1990 
Lowest Annual Mean 29.1 1992 
Highest Daily Mean 203 March 28 283 Aug.22 810 10/21/89 
Lowest Daily Mean 4.7 Sept. 2 6.6 Oct. 11 4.7 9/2/93 

Inst. Peak Flow 373 Aug. 18 876 6/6/92 
Inst. Peak Stage 6.91 Aug. 18 9.74 6/6/92 
Inst. Low Flow 6.5 Oct.11 4.5 9/1/93 

Annual 7-Day Min 5.1 Aug.9 7.5 Oct. 5 5.1 8/9/93 
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Wallingford , CT: Gage 01196500 

Drainage Area: 285 square km 
Location : New Haven County, on right bank on Wibur Cross Highway, 0.8 

(1.3 km) downstream from bridge on Quinnipiac St in Wallingford 
and 2 mi (3 km) upstream from Wharton Brook 

Discharge (cfs) 
Water Yr. Month Total Mean Max Min 

1961 Oct 3681 119 
Nov 5823 194 
Dec 4947 160 
Jan 5032 162 
Feb 9575 342 

March 13995 451 
April 13956 465 
May 9401 303 
June 4579 153 
July 2792 90.1 
Aug 3042 98.1 
Sept 3185 106 

1962 Oct 2509 80.9 
Nov 2860 95.3 
Dec 3251 105 
Jan 7547 243 
Feb 3453 123 

March 14251 460 
April 8467 282 
May 3761 121 
June 3655 122 
July 2044 65.9 
Aug 2073 66.9 
Sept 1818 60.6 

1963 Oct 2915 94 
Nov 4124 137 
Dec 3649 118 
Jan 4025 130 
Feb 4172 149 

March 11871 383 
April 4352 145 
May 3864 125 
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Water Yr. Month Total Mean Max Min 

June 2599 86.6 
July 2746 88.6 
Aug 1650 53.2 
Sept 1783 59.4 

1964 Oct 1743 51.1 
Nov 4313 144 
Dec 5136 166 
Jan 9416 304 
Feb 5990 241 

March 9585 309 
April 9800 327 
May 4491 145 
June 2465 82.2 
July 2335 74 
Aug 2117 65.8 
Sept 1340 44.7 

1965 Oct 1699 54.8 
Nov 1698 56.6 
Dec 3609 116 
Jan 3118 101 
Feb 7629 272 

March 6417 207 
April 5367 179 
May 3648 118 
June 2072 69.1 
July 2000 64.5 
Aug 1530 49.4 
Sept 1402 46.7 

1966 Oct 1787 57.6 
Nov 1429 47.6 
Dec 1794 57.9 
Jan 1613 52 
Feb 4169 149 

March 7246 234 
April 3222 107 
May 3932 127 
June 1961 65.4 
July 1161 37.5 
Aug 840 27.1 
Sept 1730 57.7 
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Water Yr. Month Total Mean Max Min 

1967 Oct 2207 71.2 
Nov 3142 105 
Dec 3108 100 
Jan 4717 152 
Feb 5131 183 

March 10185 329 
April 10421 347 
May 9352 302 
June 4283 143 
July 3187 103 
Aug 3258 105 
Sept 1970 65.7 

1968 Oct 2360 76.1 177 46 
Nov 2808 93.6 171 65 
Dec 5184 199 564 82 
Jan 4191 135 254 93 
Feb 4958 171 600 65 

March 11389 367 1460 119 
April 5425 293 796 119 
May 7117 230 757 120 
June 8227 274 550 149 
July 4046 131 259 71 
Aug 2575 83.1 217 59 
Sept 2808 93.6 444 53 

1969 Oct 2371 76.5 157 51 
Nov 5632 188 430 61 
Dec 8710 281 1000 160 
Jan 5116 165 320 114 
Feb 4690 168 303 125 

March 12567 405 2500 120 
April 12100 403 1370 205 
May 7872 254 570 166 
June 4549 152 271 89 
July 3716 120 344 66 
Aug 5984 193 845 84 
Sept 3854 128 267 66 

1970 Oct 2786 89.9 177 70 
Nov 8445 282 547 68 
Dec 9859 318 1090 139 
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Water Yr. Month Total Mean Max Min 

Jan 4344 140 224 110 
Feb 17096 611 2550 196 

March 7857 353 424 195 
April 13049 435 2140 213 
May 8183 264 694 150 
June 4856 162 324 101 
July 2712 87.5 163 47 
Aug 2207 71.2 223 14 
Sept 2469 82.3 211 43 

1971 Oct 2632 84.9 157 54 
Nov 4015 134 252 69 
Dec 3404 110 165 83 
Jan 3497 113 225 71 
Feb 8104 289 687 95 

March 11911 384 583 138 
April 6716 224 409 159 
May 7048 227 483 146 
June 3246 108 205 67 
July 3243 105 440 60 
Aug 3003 96.9 250 56 
Sept 5078 169 800 49 

1972 Oct 5287 171 614 91 
Nov 5809 194 733 116 
Dec 8640 279 576 187 
Jan 7684 248 398 153 
Feb 7530 260 655 147 

March 20828 672 2150 299 
April 8151 305 466 241 
May 10420 336 638 190 
June 17674 589 1320 239 
July 11063 357 1610 168 
Aug 4648 150 242 103 
Sept 2841 94.7 122 80 

1973 Oct 4271 138 564 33 
Nov 9764 325 788 31 
Dec 16360 528 1300 277 
Jan 12189 393 1070 220 
Feb 14983 535 3290 232 

March 10550 340 655 230 
April 15508 517 1250 233 
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Water Yr. Month Total Mean Max Min 

May 10866 351 843 241 
June 5821 194 460 127 
July 5861 189 488 102 
Aug 3318 107 247 70 
Sept 3005 100 278 60 

1974 Oct 2732 88.1 428 62 
Nov 3268 109 298 71 
Dec 13768 444 2620 88 
Jan 11522 372 915 187 
Feb 8408 300 680 195 

March 11895 384 1690 161 
April 11502 383 800 194 
May 6827 220 400 165 
June 4058 135 300 88 
July 3107 100 200 60 
Aug 3039 98 271 47 
Sept 6425 214 945 87 

1975 Oct 5149 166 370 100 
Nov 5013 167 279 122 
Dec 10915 352 948 123 
Jan 11779 380 684 181 
Feb 7760 277 774 191 

March 9418 304 978 197 
April 9429 314 1340 178 
May 6668 215 376 123 
June 4929 164 456 92 
July 5945 192 701 67 
Aug 2808 90.6 176 60 
Sept 8500 283 2050 50 

1976 Oct 12505 403 1880 180 
Nov 10488 350 915 202 
Dec 10065 325 680 190 
Jan 15903 513 2610 200 
Feb 13522 466 1660 279 

March 8532 275 424 212 
April 9043 301 1260 177 
May 7852 253 1010 143 
June 3505 117 209 73 
July 2836 91 .5 350 53 
Aug 5042 163 594 57 



A-11 

Water Yr. Month Total Mean Max Min 
Sept 2670 89 134 63 

1977 Oct 6223 201 890 79 
Nov 3541 118 208 90 
Dec 4093 132 450 85 
Jan 3147 102 194 82 
Feb 6194 221 1370 72 

March 16393 529 1820 260 
April 11517 384 1330 189 
May 7185 232 652 113 
June 4621 154 398 95 
July 2612 84.3 172 51 
Aug 2404 77.5 173 52 
Sept 4953 165 735 45 

1978 Oct 8512 275 555 115 
Nov 9312 310 900 163 
Dec 13919 449 1490 227 
Jan 17240 556 2800 223 
Feb 5867 210 328 170 

March 18438 595 2400 161 
April 11480 383 1120 246 
May 10751 347 908 216 
June 5691 190 322 40 
July 4616 149 374 89 
Aug 5706 184 825 90 
Sept 3745 125 399 72 

1979 Oct 3644 118 366 83 
Nov 3278 109 253 73 
Dec 6562 212 488 132 
Jan 27595 890 4100 257 
Feb 10238 366 1290 173 

March 19407 626 2800 325 
April 13871 462 1820 222 
May 12992 419 833 269 
June 6130 204 349 96 
July 3232 104 250 72 
Aug 4280 138 505 67 
Sept 4054 135 467 71 

1980 Oct 6859 221 764 122 
Nov 6522 217 600 119 
Dec 6443 208 616 134 
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Water Yr. Month Total Mean Max Min 
Jan 5264 170 531 107 
Feb 3103 107 140 99 

March 16152 521 2670 267 
April 18795 627 2770 267 
May 7737 250 429 137 
June 4282 143 338 94 
July 4454 144 553 26 
Aug 2810 90.6 210 61 
Sept 1933 64.4 165 46 

1981 Oct 2230 71 .9 278 48 
Nov 3996 133 770 53 
Dec 3074 99.2 197 69 
Jan 1951 62.9 75 55 
Feb 12733 455 1480 51 

March 6414 207 528 137 
April 4826 161 274 113 
May 4654 150 468 90 
June 3375 113 198 76 
July 3534 114 470 52 
Aug 1428 46.1 73 35 
Sept 1892 63.1 191 34 

1982 Oct 3864 125 311 49 
Nov 2934 97.8 169 71 
Dec 6631 214 673 86 
Jan 9497 306 1770 63 
Feb 11428 408 1450 160 

March 6823 220 424 139 
April 9851 328 973 169 
May 5221 168 387 111 
June 27594 920 7210 210 
July 4568 147 261 85 
Aug 3286 106 371 73 
Sept 2535 84.5 135 61 

1983 Oct 2350 75.8 200 56 
Nov 3080 103 350 55 
Dec 3372 109 255 72 
Jan 6528 211 842 83 
Feb 9621 344 1800 170 

March 22288 719 2310 260 
April 35079 1169 3360 330 
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Water Yr. Month Total Mean Max Min 
May 12847 414 964 259 
June 8535 285 687 149 
July 4090 132 220 91 
Aug 3213 104 258 65 
Sept 2285 76.2 269 53 

1984 Oct 6467 209 750 87 
Nov 7889 263 751 119 
Dec 17484 564 2230 258 
Jan 7288 235 391 163 
Feb 12580 434 1360 177 

March 13382 432 806 262 
April 19949 665 2190 301 
May 15838 511 3300 214 
June 15586 520 2620 169 
July 7695 248 979 149 
Aug 3977 128 290 83 
Sept 2673 89.1 188 56 

1985 Oct 3018 97.4 383 57 
Nov 3064 102 245 70 
Dec 4203 136 239 84 
Jan 2946 95 159 69 
Feb 3847 137 519 64 

March 5091 164 427 108 
April 3251 108 170 80 
May 4211 136 470 61 
June 3023 101 204 62 
July 2594 83.7 181 53 
Aug 3978 128 827 41 
Sept 3326 111 237 41 

1986 Oct 3099 100 209 68 
Nov 6936 228 723 60 
Dec 5469 176 317 110 
Jan 9207 297 2160 90 
Feb 9017 322 740 173 

March 9955 321 1270 178 
April 5500 183 250 135 
May 3197 103 136 69 
June 3542 118 316 66 
July 2963 95.6 184 53 
Aug 2187 70.5 139 30 
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Water Yr. Month Total Mean Max Min 
Sept 1250 41.7 56 31 

1987 Oct 1794 57.9 188 36 
Nov 7605 253 1420 43 
Dec 13846 447 1350 198 
Jan 9404 303 796 202 
Feb 4607 165 215 130 

March 10923 352 1730 161 
April 25562 852 2940 351 
May 7656 247 547 116 
June 3361 112 163 80 
July 1955 63.1 98 44 
Aug 2191 70.7 288 39 
Sept 4273 142 728 46 

1988 Oct 3853 124 400 77 
Nov 3982 133 731 78 
Dec 5823 188 564 120 
Jan 4824 156 343 102 
Feb 9959 343 845 167 

March 7459 241 512 157 
April 4855 162 343 110 
May 4922 159 265 105 
June 2371 79 114 59 
July 4753 153 1420 47 
Aug 2263 73 192 40 
Sept 2084 69.5 250 30 

1989 Oct 2362 76.2 250 44 
Nov 10129 338 1730 102 
Dec 5101 165 290 113 
Jan 4396 142 214 98 
Feb 4775 171 501 90 

March 6312 204 683 113 
April 9669 322 663 167 
May 23428 756 2190 212 
June 12817 427 1390 182 
July 6303 203 543 123 
Aug 10181 328 1650 90 
Sept 4871 162 309 84 

1990 Oct 16484 532 3350 122 
Nov 12047 402 854 272 
Dec 5169 167 249 122 
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Water Yr. Month Total Mean Max Min 
Jan 10662 344 1480 160 
Feb 9702 346 568 220 

March 8041 259 567 198 
April 11677 389 1540 209 
May 13720 443 1580 192 
June 5339 178 348 109 
July 3809 123 416 80 
Aug 7217 233 1170 70 
Sept 2984 99.5 291 77 

1991 Oct 9436 304 1240 76 
Nov 8473 282 1380 159 
Dec 11551 373 1190 157 
Jan 8395 271 820 183 
Feb 6384 228 340 170 

March 11393 368 1230 189 
April 6424 214 631 142 
May 7261 234 981 110 
June 2886 96.2 231 65 
July 2944 95 477 53 
Aug 7375 238 1350 64 
Sept 5165 172 942 84 

1992 Oct 4612 149 279 104 
Nov 6118 204 968 95 
Dec 7097 229 618 133 
Jan 7521 243 1120 120 
Feb 5679 196 597 110 

March 9107 294 937 158 
April 6898 230 414 158 
May 4065 131 220 85 
June 15803 527 4260 122 
July 4663 150 450 96 
Aug 5410 175 748 85 
Sept 3693 123 300 86 

1993 Oct 3694 119 522 81 
Nov 8532 284 1410 87 
Dec 9793 316 818 170 
Jan 8536 275 553 160 
Feb 5989 214 811 140 

March 14670 473 1300 140 
April 14653 488 1090 294 
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Water Yr. Month Total Mean Max Min 
May 5301 171 289 101 
June 3283 109 304 70 
July 2351 75.8 257 47 
Aug 2554 82.4 402 42 
Sept 3052 102 370 52 

1994 Oct 2988 96.4 281 55 
Nov 4499 150 637 78 
Dec 9217 297 1170 132 
Jan 8855 286 1730 110 
Feb 7111 254 704 140 

March 18588 600 1360 200 
April 9938 331 533 187 
May 6223 201 397 112 
June 4316 144 542 82 
July 4189 135 610 63 
Aug 7716 249 1020 68 
Sept 5541 185 946 79 

Stats of Monthly Mean Data, Wallingford Gage 
(WY 1931-1994) 
Discharge ( cfs) 

Mean Max Max WY Min Min WY 
Oct 129 554 1956 45.5 1931 
Nov 184 658 1956 47.6 1966 
Dec 227 564 1984 57.9 1966 
Jan 252 890 1979 52 1966 
Feb 269 611 1970 101 1934 

March 384 792 1953 164 1985 
April 360 1169 1983 107 1966 
May 247 756 1989 88.1 1941 
June 182 920 1982 61.4 1957 
July 117 357 1972 37.5 1966 
Aug 111 411 1955 27.1 1966 
Sept 113 563 1938 41.7 1986 



Annual Total 
Annual Mean 
Highest Annual Mean 
Lowest Annual Mean 
Highest Daily Mean 
Lowest Daily Mean 

Inst. Peak Flow 
Inst. Peak Stage 
Inst. Low Flow 

Annual 7-Day Min 

A-17 

Summary Discharge Stats, Wallingford Gage (cfs) 
Cal. Yr '93 WY 1994 

77093 89181 
211 244 

1300 March 29 1730 Jan 29 

42 Aug 15 55 Oct 11 

2550 Jan 28 
9.85 Jan 28 
52 Oct 12 

47 Aug 2 60 Oct 5 



Figure A.1: Streamflow vs Time 
Southington 
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Figure A.2: Mean Streamflow vs Time 
Southington 
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Figure A.3: Streamflow vs Time 
Wallingford 
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Figure A.4: Mean Streamflow vs Time 
Wallingford 
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