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ANALYSIS OF SELECTED WATER-QUALITY DATA
FOR SURFACE WATER IN

ST. TAMMANY PARISH, LOUISIANA,
APRIL-AUGUST 1995

By Dennis K. Demcheck

Abstract

Physical and chemical-related properties, concentrations of chemical constituents, which 

included major inorganic ions and nutrients, and concentrations of fecal-coliform bacteria were 

determined for 17 sites on 11 streams in St. Tammany Parish, Louisiana, during the period 

April-August 1995. The streams were sampled to assess the effects of different streamflow 

conditions on the concentrations of water-quality constituents. The water-quality properties and 

constituents selected for analysis include those that generally are indicative of altered organic- 

material inputs from both point and nonpoint human sources, as well as naturally-occurring 

sources. The streams included in the study were Tchefuncte River, Bogue Falaya, Abita River, 

Bayou Chinchouba, Bayou Castine, Cane Bayou, Bayou Lacombe, Bayou Liberty, Bayou 

Bonfouca, Bogue Chitto, and West Pearl River.

Water-quality samples were collected under several hydrologic conditions. These conditions 

included a period of wet weather and sustained high river stages; a period of local storms several 

days apart and river stages typical of that situation; and a period of dry weather and low river 

stages.



The concentrations of inorganic constituents in streams draining the mixed pine forests 

generally are lower than in other streams in southern Louisiana. The Abita River, in particular, has 

very low concentrations of major ions and a low alkalinity that ranged only from 2 to 9 mg/L 

(milligrams per liter) at Abita Springs and 2 to 31 mg/L at U.S. Highway 190. This indicates that 

the stream has very little buffering capacity. The upper reach of Bayou Lacombe (1 mile north of 

Interstate-12) similarly has little buffering capacity. This makes these streams particularly 

susceptible to adverse effects from accidental spills of strong acids or bases.

Nutrient concentrations varied and indicated that degraded water-quality conditions that 

typically occur during storms persisted less than 1 to 3 days. In general, the larger the drainage 

basin, the longer it takes for the stream to recover. The dissolved-nitrate concentrations in water 

from the Bogue Chitto-West Pearl River system (0.18 - 0.31 mg/L in the Bogue Chitto and 0.05 to 

0.27 mg/L in the West Pearl River) could, in combination with the dissolved-phosphorus 

concentrations (0.02-0.06 mg/L in the Bogue Chitto-West Pearl River system), produce eutrophic 

conditions that result in algal blooms. The fact that algal blooms are rarely observed in this system 

indicates that other factors are restricting algal growth.

Fecal-coliform bacteria concentrations were highest in April and August and lowest in June. 

The water samples collected from the Tchefuncte River near Covington in April had a 

fecal-coliform concentration of 22,000 cols/100 mL (colonies per 100 milliliters). A sample from 

the Bogue Chitto near Bush had a concentration of 30,000 cols/100 mL.

Peak fecal-coliform concentrations in water samples collected 2 days after storms in May 

were lower than those in samples collected after storms in April. The Tchefuncte River near 

Covington and the Bogue Chitto near Bush had a fecal-coliform concentration of 1,000 

cols/100 mL. This corresponds with the biochemical oxygen demand results that indicated much 

of the organic matter had been flushed out of the basins in April.

Water samples collected in June had much lower fecal-coliform concentrations at all sites. 

The lack of rainfall might have reduced sewage inputs. The highest concentration recorded in June 

was 210 cols/100 mL.

Fecal-coliform concentrations in water samples collected in August varied, which reflected 

the effects of small, isolated storms in the study area. Bayou Castine, sampled immediately after 

a storm, had a fecal-coliform concentration of 26,000 cols/100 mL. The stream was resampled 24 

hours later, and the fecal-coliform concentration had decreased to 1,700 cols/100 mL. This is an 

indication of the rapid water-quality changes that typically occur in small streams.



INTRODUCTION

St. Tammany Parish has undergone extensive growth in the last decade. In 1995, the 
population growth rate for St. Tammany Parish was first in the State and fifth in the Nation (Richard 
Hart, St. Tammany Parish Environmental Services Commission, oral commun., 1995). Both 
public officials and private citizens in the area are concerned about the effects of increased 
population (and subsequent changes in land use) on the quality of surface water in the parish; the 
surface waters include many rivers and bayous and part of Lake Pontchartrain. Historically, these 
surface waters have assimilated naturally occurring organic wastes that primarily were produced 
by the decomposition of plant material and animal wastes.

Organic wastes are vital nutrients that consist of various forms of nitrogen and phosphorus, 
which are the base of the food chain in surface water. However, the capability of a riverine system 
to assimilate increasing amounts of wastes from point sources (such as sewage treatment facilities) 
and nonpoint sources (such as urban and agricultural land) can become limited. This is particularly 
true for the generally slow-flowing rivers and bayous in St. Tammany Parish. Exceeding the 
wastewater-assimilation capacity could result in the degradation of the quality of water in a stream 
and render it incapable of meeting its designated uses (Louisiana Department of Environmental 
Quality, 1994).

The U.S. Geological Survey (USGS), in cooperation with St. Tammany Parish 
Environmental Services Commission, began a study in 1995 to determine selected water-quality 
constituents in the major rivers and bayous of St. Tammany Parish that may be affected by changes 
in land use (urbanization). This information will aid managers in planning and making sound 
decisions regarding wastewater management.

Purpose and Scope

This report presents the results of a water-quality survey of 11 streams in St. Tammany 
Parish. Samples were collected from 17 sites during the period April-August 1995. The streams 
were sampled three to four times during this 4-month period to assess the effects of different 
streamflow conditions on the concentrations of the water-quality constituents. A review of USGS 
historical water-quality data was completed to aid in site and constituent selection. The 
water-quality properties and constituents selected for analysis include those that generally are 
indicative of altered organic-material inputs from both point and nonpoint human-related sources 
of contamination, as well as naturally occurring sources. The physical properties and 
concentrations of constituents reported include major inorganic ions, selected nutrients, and 
fecal-coliform indicator bacteria. Results of the analyses were used to evaluate the effects of these 
organic-material inputs on the water quality of the 11 streams.

Description of Study Area

St. Tammany Parish, located in southeastern Louisiana, is a predominantly forested and 
agricultural area (fig. 1). However, the southern part of the parish is becoming increasingly 
urbanized. St. Tammany Parish has the largest component of the Louisiana Natural and Scenic 
Rivers System, with all or part of 11 waterways in the system occurring within the parish. St. 
Tammany Parish is composed of three ecoregions (Omernik and Gallant, 1987). Most of the parish 
forms part of the Southeastern Plains ecoregions. The Southeastern Plains consist of low relief, 
dendritic-drainage, timbered land that primarily is an oak-longleaf pine forest (Kniffen and



Milliard, 1988). Because of the large number of rare and endangered plant species in the 
Southeastern Plains ecoregion, St. Tammany Parish has more rare and endangered plant species 
than any other parish in Louisiana (Richard Martin, The Nature Conservancy of Louisiana, oral 
commun., 1995).

The southern margin of the parish, bordering Lake Pontchartrain, is part of the Mississippi 
Alluvial Plain ecoregion. This ecoregion has low relief and slope, with braided channels dominated 
by bottomland hardwoods and tidally affected streams. This narrow margin, seldom extending 
more than a few miles from the lake, has fresh-to-intermediate salinity marshes near Madisonville 
(Chabreck and Linscombe, 1978). The marshes become interrnediate-to-brackish in the area from 
Mandeville to Slidell.

The southeastern corner of the parish is in the Southern Coastal Plain ecoregion. Vegetation 
consists of bottomland hardwoods, cypress-tupelo gum swamps, low-slope braided streams, and 
fresh-to-intermediate salinity marshes.

The two major river systems in St. Tammany Parish (fig. 2) are the Bogue Chitto-Pearl River 
system and the Tchefuncte River-Bogue Falaya-Abita River system. Six bayous (Chinchouba, 
Castine, Cane, Lacombe, Liberty, and Bonfouca) are tidally affected and flow generally 
southwestward through areas of the most rapidly expanding population and development.

Previous Studies

Cardwell and others (1967) discussed the surface- and ground-water resources of the Lake 
Pontchartrain area. Concerning the surface waters of St. Tammany Parish, the study discussed the 
Pearl River and Tchefuncte River. The principal findings regarding these rivers were that the water 
quality generally is good, but during periods of low flow, saltwater can intrude upstream as far as 
U.S. Highway 90 for the Pearl River, and as far as the city of Covington for the Tchefuncte River.

Two of the waterways, Bayou Chinchouba and the Bogue Chitto, are reported by the 
Louisiana Department of Environmental Quality (1990) as not supporting their designated uses. 
Bayou Chinchouba has poor water quality due to sewage discharges and urban runoff. The reasons 
for slight problems with turbidity and pathogen indicators in the Bogue Chitto are more varied, 
including minor municipal point sources, inflow and infiltration of wastes from dairy and cattle 
pastureland, forest management, surface mining, and upstream sources. Parts of the Tchefuncte 
River and Bogue Falaya are reported as partially supporting their designated uses, as a result of 
contamination from point and nonpoint sewage sources.

An advisory against fish consumption and swimming was issued for Bayou Bonfouca 
because of the contamination of bottom sediments by surface runoff from an abandoned creosote 
facility. Primary contact recreation advisories are in effect for the Tchefuncte and Bogue Falaya 
Rivers, because of contamination by septic tank and animal waste runoff (Louisiana Department 
of Environmental Quality, 1994).

Data Collection

Based on the results of the analysis of USGS historical data and discussions with St. 
Tammany Parish officials, 17 sites on 11 streams were selected for water-quality sampling (fig. 2). 
Two of the sites, Bogue Chitto near Bush and West Pearl River at U.S. Highway 90, reflect the 
water quality of areas outside the most rapidly developing areas of the parish. The results of those 
analyses were used for an appraisal of the general water quality in southeastern Louisiana.
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Depth-integrated water-quality samples for inorganic constituents and nutrients were 
collected from water less than 20 feet deep and having velocities less than 1.5 ft/s (feet per second), 
using an epoxy-coated wire-basket sampler containing a narrow-mouth 1-liter glass bottle that had 
been cleaned and fired at 350 °C (degrees Celsius) for 6 hours to burn off any organic 
contaminants. All water samples were preserved and, when required, filtered according to standard 
USGS methods (Fishman and Friedman, 1989; Britton and Greeson, 1988). All nutrient and 
inorganic-constituent samples were stored in coolers at 4 °C immediately upon collection, placed 
in refrigerators after processing, and shipped in coolers at 4 °C to a USGS laboratory for analysis.

Samples for analysis of coliform bacteria were collected in sterilized glass bottles and 
processed within 4 hours of collection. The samples were analyzed using the membrane-filter 
method described by Britton and Greeson (1988).

Quality Assurance

Water-quality sampling equipment for field measurements was calibrated before and after 
each use. The analyses were performed at USGS laboratories using procedures approved by the 
U.S. Environmental Protection Agency (USEPA). Ten percent of all samples were analyzed in 
duplicate. All analyses were checked and verified by USGS personnel.
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ANALYSIS OF SELECTED SURFACE-WATER-QUALITY DATA

At the inception of the study, a review of USGS historical water-quality data was undertaken 
to assist in site selection and data interpretation. The USGS has collected surface-water-quality 
information from 56 sites in St. Tammany Parish, 6 of which have at least 10 records, considered 
to be the minimum number sufficient for statistical summary. Those sites and the periods of record 
are listed below:

Site Period of record

Tchefuncte River near Covington Oct. 1958-July 1993

Tchefuncte River near Folsom Oct. 1943-July 1980

Bogue Chitto near Bush Sept. 1953-Sept. 1992

Pearl River at Pearl River Oct. 1963-Sept. 1964 

Lake Pontchartrain at mouth of Bayou Lacombe June 1974-Jan. 1981

Lake Pontchartrain at north shore Apr. 1974-July 1984



The water-quality data (appendix A) and information related to point-source discharge poirts 
and land use published by Louisiana Department of Environmental Quality (1994) indicated that 
the major known water-quality problems in the parish are caused by point and nonpoint nutriert 
and animal-wastes inputs, especially in the upper reaches of the streams. Most of the historical 
data consist of inorganic-constituent, nutrient, and fecal-bacteria concentrations. Two of the sites, 
Bogue Chitto near Bush, and Tchefuncte River near Covington, also have trace-element data. The 
data at the two sites indicated no trace-element problems. Unfortunately, little information exists 
on pesticides and other synthetic organic compounds in St. Tammany Parish.

Hydrologic Conditions During Data Collection

The small number of water-quality samples collected during the study and the time period 
allotted for sample collection necessitated sample collection on a hydrologic-event basis. The 
events chosen were a period of wet weather and sustained high river stages; a period that included 
local storms several days apart and river stages typical for the season; and a period of dry weather 
and low river stages. Sampling during these three major weather categories lessened many of the 
biases associated with a limited number of samples. For example, sampling only during dry 
weather may increase the relative importance of isolated inputs, sampling during a storm may 
reflect high but transient concentrations during the initial runoff (the first-flush effect), and sam 
pling during prolonged wet weather often produces low concentrations because of dilution.

A series of intense storms produced extensive flooding during the spring of 1995. Intense 
storms moved through St. Tammany Parish on March 7, April 10, and May 8-10. The April 1C 
storm produced 5-7 inches of rainfall in a 24-hour period and caused widespread flooding in th? 
towns of Covington and Slidell. Samples representing this hydrologic condition were collected 
April 12-13. At sites 1-4, 11, and 12 the streams were out-of-bank with a decreasing stage; at all 
the other sites streams were bank-full. On May 9-10, Slidell recorded 15.75 inches of rainfall in 
24 hours, which caused widespread flooding. Because of the high rainfall and flooding, additional 
wet-weather samples were collected on May 12. Stream stages at sites 1, 3,4, 6,7, 9, 11, 12, and 
13 were out-of-bank and decreasing; the others were bank-full.

Stream stages were low and stable during the June 7-9 dry-weather sampling, a result of little 
or no rainfall the previous 2 weeks. A slight (less than 0.2 ft/s), tidally influenced upstream 
velocity was noted at Bayou Liberty (site 14).

Scattered thunderstorms throughout southeastern Louisiana in mid-to-late July produced 
elevated stages of short duration typical of the season. August 1-2 was chosen for sampling 
because of the lack of extreme hydrologic conditions which characterized the earlier samples. 
Bayous in small basins, such as Bayou Castine (site 9) and Bayou Chinchouba (sites 6 and 8), were 
out-of-bank as a result of isolated thunderstorms on July 31. Bayou Lacombe at sites 12 and 13 
was out-of-bank due to strong easterly winds July 31 forcing Lake Pontchartrain water into Bayou 
Lacombe.

Physical and Chemical-Related Properties

Physical and chemical-related properties determined for 17 sites along the streams in St. 
Tammany Parish, during April-August 1995, are presented in table 1. Properties include specific 
conductance, pH, water temperature, dissolved oxygen (DO), and the 5-day biochemical oxygen 
demand (BOD). BOD concentrations also are shown graphically in appendix B. Values of the?e 
properties varied among streams, reflecting different land-use categories (fig. 1). For example,



Table 1. Physical and chemical-related properties determined for selected surface-water sites in St. Tammany Parish,
Louisiana, April-August 1995 

[See figure 2 for site location.  , no data]

Oxygen demand, Solids, residue 
Specific Temperature, Oxygen, biochemical, at 180 degrees 

conductance, pH, water, water, dissolved, 5 day, Celsius, dissolved, 
in nS/cm at 25 in standard in degrees in milligrams in milligrams per in milligrams per 

Date degrees Celsius units Celsius per liter liter liter

Apr. 12
May 12
June?
Aug. 2

Apr. 12
May 12
June?
Aug. 2

Apr. 12
May 12
June?
Aug. 2

Apr. 12
June?
Aug. 2

Apr. 12
May 12
June?
Aug. 2

Apr. 13

Apr. 13
May 12
Aug. 2

Aug. 2

Apr. 13
May 12
June 8
Aug. 1

Apr. 13

16
24
35
39

17
24
36
47

16
14
33
46

16
43

112

24
18
66

144

28

41
26

155

~

41
13
56
90

24

Tchefuncte River near Covington, site 1
5.2 18.5 7.2 3.0
5.5 22.5 6.2 1.7
5.9 23.5 6.9 .6
5.9 25.5 6.7 .6

Bogue Falaya at Covington, site 2
5.2 18.5 7.2 2.8
5.6 22.0 6.7 1.3
5.9 24.5 7.5 .6
6.1 25.5 6.7 .7

Abita River at Abita Springs, site 3
4.7 19.0 6.2 1.7
4.5 23.5 4.8 1.6
5.6 26.0 6.4 1.3
5.8 26.0 6.5 .7

Abita River at U.S. Highway 190 at Covington, site 4
4.9 19.0 6.5 2.9
5.8 25.5 2.2 1.3
6.2 26.0 1.4 3.0

Tchefuncte River at Madisonville, site 5
5.7 19.5 6.2 3.4
5.5 23.0 5.4 1.7
6.2 30.0 9.2 4.3
6.2 29.5 6.0 1.9

Bayou Chinchouba at Louisiana Highway 59 at Mandeville, site 6
4.9 17.5 4.6 1.7

Bayou Chinchouba at Causeway Access Road near Mandeville, site 7
5.8 19.0 5.3 3.1
5.7 22.5 5.0 2.1
6.4 28.5 2.7 2.3

Bayou Chinchouba near mouth, site 8
7.2 30.5 6.2 2.7

Bayou Castine at U.S. Highway 190 near Mandeville, site 9
5.7 18.0 3.7 4.6
4.9 23.5 4.8 1.7
5.7 27.5 1.2 3.0
5.9 26.5 2.0 7.1

Cane Bayou at U.S. Highway 190 near Mandeville, site 10
4.8 19.0 5.7 2.1

16
--

46
42

--
--

38
36

32
~

62
60

32
58
88

26
--

54
94

60

44
--

118

124

62
-

72
86

44



Table 1. Physical and chemical-related properties determined for selected surface-water sites in St. Tammany Parish,
Louisiana, April-August 1995 Continued

Date

Oxygen demand, Solids, residue 
Specific Temperature, Oxygen, biochemical, at 180 degrees 

conductance, pH, water, water, dissolved, 5 day, Celsius, dissolved 
in uS/cm at 25 in standard in degrees in milligrams in milligrams per in milligrams pe- 

degrees Celsius units Celsius per liter liter liter

Cane Bayou at U.S. Highway 190 near Mandeville, site 10   Continued
May 12
JuneS
Aug. 2

21
182
653

4.5 23.0 5.0
6.1 30.5 7.2
6.4 27.5 0.9

1.2
4.6
4.7

~

134
378

Bayou Lacombe 1 mile north of Interstate- 12 near St. Tammany, site 11
Apr. 13
JuneS
Aug. 2

Apr. 13
May 12
JuneS
Aug. 2

Apr. 13
June 8
Aug. 2

Apr. 13
May 12
June 9
Aug. 1

18
37
41

17
13

103
506

261
1,030
7,260

28
16

768
2,620

4.3 19.0 6.2
5.4 24.5 7.6
5.0 27.5 7.9

Bayou Lacombe near Lacombe, site 12
4.6 20.5 6.0
4.7 24.0 4.8
6.1 30.5 7.1
5.8 28.0 1.7

Bayou Lacombe at mouth, site 13
5.7 20.5 5.4
6.1 28.0 4.6
6.3 29.0 4.4

Bayou Liberty at Bonfouca, site 14
5.4 21.0 5.2
5.0 23.5 4.4
7.0 32.5 8.2
6.6 29.0 3.6

1.3
1.5
.8

1.4
.9

3.4
2.4

1.7
2.6
1.0

2.0
1.2
3.3
2.3

28
50
62

28
--

80
300

154
602

1,440

50
~

396
1,510

Bayou Bonfouca at Louisiana Highway 433 at Slidell, site 15
Apr. 13
May 12
June 9
Aug. 1

Apr. 12
May 12
June 8
Aug. 1

Apr. 13
June 9
Aug. 1

80
33

242
3,000

22
32
40
45

46
56

115

7.2 20.5 5.0
6.0 23.5 4.3
7.6 30.5 4.4
6.9 28.5 4.0

Bogue Chitto near Bush, site 16
5.7 19.0 7.1
5.8 23.5 6.3
6.1 27.0 7.0
6.4 27.0 7.2

West Pearl River at U.S. Highway 90, site 17
6.2 20.5 6.6
6.2 28.0 5.3
6.2 28.0 4.4

4.1
1.6
2.5
1.1

3.0
1.5
1.5

.5

1.9
1.3
1.5

66
--

146
-

22
~

38
34

38
54
78
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water in the Abita River, which drains mixed pine forests, is characterized by low pH and low 
specific conductance. During the April and May sampling, the pH of the Abita River at Abita 
Springs (site 3) was 4.7 and 4.5. This is more acidic than is typical for most streams in southern 
Louisiana, and reflects the naturally acidic conditions characteristic of extensive pine forests. The 
upper reach of Bayou Lacombe also drains this mixed pine area, and exhibits a similar low-pH 
pattern (4.3 at site 11 in April). Also, rainwater is naturally acidic. Rainfall composition is highly 
variable, not only from place to place, but also from storm to storm, with pH values from 6.4 to 4.9 
considered representative (Hem, 1985, p. 36).

Specific conductance is a measure of the ability of water to conduct an electric current, and 
is an estimate of the total amount of dissolved constituents. The specific conductances measured 
in streams draining sandy mixed-pine forests, particularly the Abita River (site 3), along with the 
upper reaches of the Tchefuncte River (site 1), Bogue Falaya (site 2), and Bayou Lacombe (site 11) 
were low, indicating the very dilute nature of the upper reaches of these streams. Specific 
conductances at site 3 on the Abita River, for example, ranged from 14 to 46 |iS/cm (microsiemens 
per centimeter at 25 °C), and at sites 1, 2, and 11 from 16 to 47 (iS/cm. In contrast, specific 
conductances at small bayous such as Cane, Castine, Chinchouba, and Liberty ranged from 13 to 
2,620 |iS/cm. This reflects the fact that these streams are tidally affected, with brackish water 
intruding upstream from Lake Pontchartrain. These small bayous also drain wetlands and urban 
areas, producing a wider range of specific conductances than those streams draining predominantly 
mixed pine forests. Bayou Lacombe is a mixture of all these land uses, draining pine forests at the 
upper reach (site 11), developed areas (site 12) in the mid-reach, and tidally affected wetlands (site 
13) near the mouth. Therefore, the range in specific conductances in Bayou Lacombe during the 
study was the largest, from 13 to 7,260 |iS/cm.

DO concentrations during the study generally were at or above the minimum concentrations 
considered necessary by Louisiana Department of Environmental Quality (1990) for freshwater 
fish populations (5.0 mg/L, milligrams per liter) and estuarine fish populations (4.0 mg/L). The 
major exceptions are at or near the downstream reaches of small streams such as the Abita River 
(site 4) and Bayou Chinchouba (site 7), Bayou Castine (site 9), Cane Bayou (site 10), and Bayou 
Lacombe (site 12). In August, high water temperatures and little or no downstream flow caused 
typically low DO concentrations such as 1.4 mg/L at site 4; 2.7 mg/L at site 7; 2.0 at site 9; 0.9 
mg/L at site 10; and 1.7 mg/L at site 12. During the June sampling, DO concentrations indicated 
that two sites, Tchefuncte River at Madisonville (site 5) and Bayou Liberty at Bonfouca (site 14), 
were supersaturated with oxygen. Site 5 had 122 percent and site 14 had 114 percent of the 
maximum oxygen concentration expected at that temperature and barometric pressure. This 
indicates a high level of photosynthetic activity by phytoplankton that is releasing oxygen into the 
water faster than it can diffuse. However, this does not indicate a severe algal bloom problem, as 
percent saturations during bloom conditions often exceed 200-400 percent (C. Fred Bryan, 
National Biological Service, oral commun., 1995). Additional indication that this was not a severe 
bloom problem is that the pH values (6.6 at site 5 and 7.0 at site 14) are typically higher during a 
bloom, with values of 7.8-8.8 occurring as phytoplankton remove carbon dioxide from the water 
during the day (Goldman and Home, 1983, p. 98). Carbon dioxide acts as a weak acid, and its 
removal raises the pH.

BOD is a measurement that estimates the total amount of organic matter in a water sample 
that can be assimilated by aerobic bacteria. An initial DO concentration is determined, the sample 
is then incubated at 20 °C for 5 days, and a second DO measurement is recorded. The difference 
between the two DO concentrations is the BOD.
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The results from the 5-day BOD analysis (table 1) appear to be related primarily to basir 
size and the time since the last major rainfall, rather than to the degree of urbanization. For the 
purposes of this report, a major rainfall is defined as one that causes a stream to rise out-of-channe1 . 
During the study this occurred on a widespread basis only on April 10-12 and May 9-10. On July 
31, isolated thunderstorms caused Bayou Castine to briefly flood. For example, the BOD 
concentrations were lower in samples collected in May than in those collected in April, probafry 
because the April rains had flushed considerable organic material out of the basins. It should b~- 
emphasized that the peak BOD concentrations were probably higher than those measured, as the 
samples were collected 1-3 days after the initial rainfall. However, the results indicate that the 
flushing action in these basins is relatively brief. The duration and magnitude of the peak BOE 
concentrations are not known, as this requires many samples collected immediately after the 
inception of rainfall, preferably at hourly intervals throughout the storm and the accompanying rise 
and fall of the stream. However, it is generally recognized through the efforts of Weibel and others 
(1964) and the U.S. Environmental Protection Agency National Urban Runoff Program during the 
1980's, that elevated concentrations of contaminants are found in the highest concentrations in the 
initial hours of a storm (the first flush). A high BOD (7.1 mg/L) in Bayou Castine on August 1 was 
a result of sampling immediately after a storm that occurred the night of July 31. In this instance, 
the samples probably indicate the degraded water-quality conditions prevalent during and 
immediately after a storm. Isolated peaks in BOD concentrations in June, such as 4.3 mg/L 
measured at site 5 and 3.3 mg/L at site 14, reflect populations of phytoplankton at these 
downstream sites.

Inorganic Chemical Constituents

Concentrations of inorganic chemical constituents in water samples collected from the study 
sites are presented in table 2. The concentrations of constituents in streams draining the mixed pine 
forests, particularly 1,2,3, and 11, generally are lower than in other southern Louisiana streams. 
The Abita River, in particular, has very low concentrations of major ions and a low alkalinity; 
alkalinity ranged only from 2 to 9 mg/L at site 3 and from 2 to 31 mg/L at site 4. This indicate? 
that the stream has very little buffering capacity. A solution is said to be buffered if its pH is not 
greatly altered by the addition of moderate quantities of acid or base (Hem, 1985). The upper reach 
of Bayou Lacombe (site 11), similarly, has little buffering capacity. This makes these streams 
particularly susceptible to adverse effects from accidental spills of strong acids or bases.

The inorganic constituent data indicate that the upstream sites are similar in major-ion 
concentrations and are predominantly sodium chloride (salt) and calcium carbonate- bicarbonate 
waters. The downstream sites and tidally affected streams have a much stronger sodium chloride 
component that becomes more predominant, as indicated by the June and August data. These 
differences in inorganic composition are merely the differences between freshwater and saltwater 
and do not indicate human-induced water-quality degradation.

Nutrients

Nutrients, as referred to in this report, are defined as the various oxidized and reduced foms 
of nitrogen and phosphorus. Dissolved nitrate is the form most readily utilized for plant growth 
(Hem, 1985, p. 124). In low concentrations, nutrients form the base of all aquatic food webs. 
However, excessive nutrients can cause algal blooms, depressed DO concentrations with resulting 
fish kills, and a decreased capability of a water body to support diverse forms of aquatic life. In
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Table 2. Concentrations of inorganic chemical constituents determined for selected surface-water sites in
St. Tammany Parish, Louisiana, April-August 1995 

[See figure 2 for site location. <, less than]

Date

Apr. 12
June?
Aug. 2

Apr. 12
June?
Aug. 2

Apr. 12
June?
Aug. 2

Calcium, Magnesium 
dissolved, dissolved, 

in in 
milligrams milligrams 
per liter as per liter as 

Ca Mg

0.72
1.6
1.9

.81
1.7
2.0

.80

.86
1.5

0.36
.92
.75

.38

.74

.68

.26

.40

.54

, Sodium, Potassium, Sulfate, Chloride, 
dissolved, dissolved, Alkalinity, dissolved, dissolved, 

in in in in in 
milligrams milligrams milligrams milligrams milligrams 
per liter as per liter as per liter as per liter as per liter as 

Na K CaCO3 SO4 Cl

Tchefuncte River near Covington, site 1
1.0 1.4 3
3.0 1.4 9
3.2 .98 9

Bogue Falaya at Covington, site 2
1.2 1.1 4
4.2 .78 10
4.9 .81 11

Abita River at Abita Springs, site 3
1.3 .52 2
5.6 .50 7
6.2 .74 9

1.2
1.5
1.3

1.4
1.5
1.8

1.1
1.9
3.1

1.4
3.9
3.7

1.5
4.2
4.7

1.4
3.6
4.2

Silica, 
dissolved, 

in 
milligrams 
per liter as 

SiO2

1.8
9.7

10

2.2
10
12

1.9
9.6

10

Abita River at U.S. Highway 190 at Covington, site 4
Apr. 12
June?
Aug. 2

Apr. 12
June?
Aug. 2

.74
1.3
2.9

1.2
1.6
2.9

.26

.52

.72

.50
1.2
2.5

1.3 .50 2
6.3 .64 9

14 1.8 31

Tchefuncte River at Madisonville, site 5
2.0 .99 5
6.8 1.6 8

18 1.8 18

1.1
2.7
5.8

1.5
2.7
6.6

1.4
4.0
7.2

2.2
9.2

27

1.8
9.0

14

2.0
4.5
3.6

Bayou Chinchouba at Louisiana Highway 59 at Mandeville, site 6
Apr. 13 1.2 .41 3.3 .44 2 1.2 3.0 2.4

Bayou Chinchouba at Causeway Access Road near Mandeville, site 7
Apr. 13
Aug. 2

Aug. 2

2.4
6.2

6.2

.56
1.1

1.7

4.5 .69 9
22 2.1 56

Bayou Chinchouba near mouth, site 8
24 2.3 50

2.1
6.3

7.6

3.4
7.7

15

3.0
9.0

8.1

Bayou Castine at U.S. Highway 190 near Mandeville, site 9
Apr. 13
June 8
Aug. 1

3.0
2.3
6.2

.80

.80
1.4

4.4 .91 12
10 .47 16
10 2.9 25

Cane Bayou at U.S. Highway 190 near Mandeville, site
Apr. 13
June 8
Aug. 2

.99
3.0

10

.39
3.2
8.9

2.2 .24 2
31 1.0 11

1.7
1.5
5.2

10
.92

7.5
100 4.7 50 27

3.2
5.3
8.2

2.4
50

160

3.2
4.3
5.4

2.3
3.3
5.4
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Table 2. Concentrations of inorganic chemical constituents determined for selected surface-water sites in 
St. Tammany Parish, Louisiana, April-August 1995 Continued

Date

Calcium, 
dissolved, 

in 
milligrams 
per liter as 

Ca

Magnesium, Sodium, 
dissolved, dissolved, 

in in 
milligrams milligrams 
per liter as per liter as 

Mg Na

Potassium, Sulfate, 
dissolved, Alkalinity, dissolved, 

in in in 
milligrams milligrams milligrams 
per liter as per liter as per liter as 

K CaCO3 SO4

Bayou Lacombe 1 mile north of Interstate-12 near St. Tammany, site
Apr. 13
June 8
Aug. 2

0.49
1.4
1.6

0.22
.72
.64

1.1
3.9
3.6

0.28 <1
.39 4
.47 3

0.83
5.7
4.8

Chloride, 
dissolved, 

in 
milligrams 
per liter as 

Cl

11
1.2
4.2
4.6

Silica, 
dissolved 

in 
milligram^ 
per liter as 

Si02

1.6
9.8
9.3

Bayou Lacombe near Lacombe, site 12
Apr. 13
JuneS
Aug. 2

.64
2.1
5.7

.27
1.4
6.8

1.4
15
75

.30 1

.67 8
2.7 14

.90
5.9

21

1.4
20

120

1.6
4.9
4.4

Bayou Lacombe at mouth, site 13
Apr. 13
JuneS
Aug. 2

2.6
7.4

16

4.1
20
46

33
160
410

1.4 6
6.8 11

16 9

8.4
39

100

61
300
730

1.9
2.8
3.0

Bayou Liberty at Bonfouca, site 14
Apr. 13
June 9
Aug. 1

1.5
6.4

22

.56
12
48

3.4
120
430

.42 5
4.4 23

18 51

1.4
29

110

3.6
190
750

2.0
3.0
4.6

Bayou Bonfouca at Louisiana Highway 433 at Slidell, site 15
Apr. 13
June 9
Aug. 1

9.5
20
51

1.1
2.7

110

4.1
24

960

.50 30
1.4 66

37 45

3.8
16

240

2.5
19

1,700

2.1
4.3
6.6

Bogue Chitto near Bush, site 16
Apr. 12
JuneS
Aug. 1

1.1
1.8
1.9

.46

.92

.84

2.0
3.4
3.7

1.5 5
1.4 10
1.3 9

1.3
1.5
1.1

2.2
4.5
5.5

3.3
11
8.7

West Pearl River at U.S. Highway 90, site 17
Apr. 13
June 9
Aug. 1

2.4
2.7
4.4

.80

.88
1.4

4.6
5.6

13

1.2 11
2.0 13
2.6 25

3.8
5.9

11

3.2
3.9
9.3

4.3
6.2
6.9

general, the USEPA has not recommended restrictive criteria on nitrogen-containing nutrients, 
based on the fact that concentrations of nitrate or other nutrients that would exhibit toxic effects on 
fish or wildlife would rarely occur in nature. The maximum contaminant level for total nitrate (as 
nitrogen) in domestic water supplies is 10 mg/L (U.S. Environmental Protection Agency, 1986). 
To control accelerated algal growth, the U.S. Environmental Protection Agency (1986) 
recommends that total phosphorus (P) should not exceed 0.05 mg/L in any stream at the point 
where it enters any lake, nor 0.025 mg/L within the lake. A desired goal for the prevention of plant 
nuisances in streams or other flowing waters is 0.1 mg/L total P.
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Concentrations of nutrients in water samples collected from the study sites in the parish are 
presented in table 3; selected nutrients also are shown graphically in appendix B. The sites in the 
Bogue Chitto (site 16) and West Pearl River (site 17) were chosen to represent water-quality effects 
unrelated to urbanization within the parish. These sites generally had higher dissolved-nitrate 
concentrations (0.18-0.31 mg/L at site 16 and 0.05-0.27 mg/L at site 17) than sites 1-15. Nitrate is 
the most oxidized form of nitrogen, and apparently the consistently higher DO concentrations in 
these large streams enabled nitrifying bacteria to process nutrient inputs into this inorganic form. 
The fact that dissolved ammonia, a reduced form of nitrogen, is consistently low at these two site0 
(0.01-0.07 mg/L) supports this conclusion. The nitrates in the Bogue Chitto-West Pearl River 
system could, in combination with the phosphorus concentrations (0.02-0.06 mg/L dissolved 
phosphorus), produce eutrophic conditions that result in algal blooms. The fact that algal bloom0 
are rarely observed in this system indicates that other factors are restricting algal growth. One 
likely factor is reduced light penetration, due to the turbidity of the water, inhibiting algal growth 
and reproduction. The nitrate and phosphorus concentrations did not fluctuate as much as in the 
smaller streams. Apparently, the much larger basin size integrated nutrient inputs, as the relatively 
slower rises and falls in the river stages produced less extreme nutrient concentrations.

A different nutrient pattern was apparent in the smaller streams. The storms in April and 
May produced rapid rises and falls in stage. Water-quality samples collected 1-3 days after the 
heaviest rainfall indicated low nutrient concentrations at streams such as Bayou Castine, Cane 
Bayou, and Bayou Lacombe. Nutrients available for transport from these small basins had already 
moved through the system (the first-flush effect) before samples were collected. Samples collected 
from the Tchefuncte River near Covington (site 1) had relatively high nitrate and phosphorus 
concentrations for a small drainage area, indicating that the first flush at that site probably consisted 
of, though briefly, much higher concentrations.

The smaller streams, particularly Bayou Chinchouba (sites 6-8), Bayou Castine (site 9), 
Cane Bayou (site 10), and the downstream part of the Abita River (site 4) exhibited a different 
proportion of nutrient forms. The slow-flowing nature of some of the smaller streams often 
produced stagnant areas that resulted in persistent low DO concentrations. This resulted in an 
increase in ammonia from decomposition of proteins and then a low amount of nitrification 
(Goldman and Home, 1983, p. 122). This is supported by the fact that the reduced form of 
nitrogen, ammonia, is found in the highest concentrations in small streams at the time of year when 
the concentrations of DO are lowest, such as the Abita River near the mouth (0.82 mg/L at site 4), 
Bayou Chinchouba (0.74 mg/L at site 7), and Bayou Bonfouca (0.22 mg/L at site 15).

Organic nitrogen concentrations generally are higher in the smaller streams, accompanied 
by lower nitrate concentrations. Bayou Castine and Cane Bayou had concentrations of dissolved 
organic nitrogen that ranged from 0.33 to 0.77 mg/L at site 9, and 0.43 to 0.68 mg/L at site 10. This 
probably reflects the conversion of nitrates into phytoplankton biomass and their waste products.

The sites on Bayou Lacombe (sites 11-13) had very similar nutrient proportions of low 
nitrates, low ammonia, and low dissolved organic nitrogen. This probably reflects a system in 
equilibrium, as nutrients remain relatively stable during different streamflow conditions. 
Apparently, nutrient assimilation generally is matching nutrients inputs.
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Bacteria

Fecal-coliform bacteria have long been used as indicators of the sanitary condition of waters 
because they originate from the intestinal tracts of warmblooded animals. The Louisiana 
Department of Environmental Quality (1994) has established water-quality standards for 
fecal-coliform bacteria. For primary contact recreation (prolonged contact such as swimming), 
based on a minimum of not less than five samples taken over not more than a 30-day period, the 
fecal-coliform content shall not exceed a log mean of 200 cols/100 mL. Also, not more than 10 
percent of the total samples during any 30-day period, or 25 percent of the monthly samples 
collected during a year, shall exceed 400 cols/100 mL. For secondary contact recreation 
(incidental or accidental contact, such as fishing or boating), based on a minimum of not less than 
five samples taken over not more than a 30-day period, the fecal-coliform content shall not exceed 
a log mean of 1,000 cols/100 mL, nor shall more than 10 percent of the total samples collected 
during any 30-day period equal or exceed 2,000 cols/100 mL.

Fecal-streptococcus bacteria also were analyzed as an additional indicator of sewage 
contamination. Analysis of fecal-streptococcus concentrations can be misleading, however, 
because of false positives from naturally occurring soil bacteria. The results are presented 
primarily to supplement the fecal-coliform information as a quality-control check.

Results of bacterial analyses are listed in table 3; fecal-coliform concentrations also are 
shown graphically in appendix B. During April, the sample from the Tchefuncte River near 
Covington (site 1) had a fecal-coliform concentration of 22,000 cols/100 mL. The sample from 
the Bogue Chitto had a concentration of 30,000 cols/100 mL. The very high fecal-coliform 
concentrations at these sites indicate that, although the sampling at these sites was conducted 2 
days after the heavy rains began, the water quality of the larger streams still was degraded greatly. 
In contrast, the smaller streams sampled on April 13 (Bayous Chinchouba, Castine, Lacombe, and 
Liberty, and Cane Bayou) all had concentrations below 1,000 cols/100 mL. The fecal-coliform 
concentrations at Bayou Castine and Cane Bayou were 300 and 220 cols/100 mL, respectively. 
This is apparently related to the smaller drainage areas of Bayou Castine and Cane Bayou, which 
were flushed out more quickly.

Peak concentrations of fecal-coliform bacteria were lower 2 days after the May storms than 
after the April storms. Sites 1 and 16 had a fecal-coliform concentration of 1,000 cols/100 mL. 
This corresponds with the BOD measurements that indicated much of the organic matter had been 
flushed out of the basins in April.

Analysis of water samples collected in June indicated much lower fecal-coliform 
concentrations at all sites. The lack of rainfall apparently reduced nonpoint-source inputs from 
storm sewers and nonsewered runoff. The highest concentration recorded in June was 210 
cols/100 mL at sites 14 and 15.

Fecal-coliform bacteria concentrations in samples collected in August varied, which reflect 
the effects of small, isolated storms in the study area. Bayou Castine, sampled immediately after 
a storm, had a fecal-coliform concentration of 26,000 cols/100 mL. The stream was resampled 24 
hours later, and the fecal-coliform concentration had decreased to 1,700 cols/100 mL. This is ar 
indication of the rapid water-quality changes that typically occur in small streams.
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SUMMARY

A water-quality survey of 17 sites on 11 streams in St. Tammany Parish, Louisiana, was 
conducted April-August 1995 to determine physical and chemical-related properties, 
concentrations of chemical constituents, which included major inorganic ions and nutrients, and 
concentrations of fecal-coliform bacteria. The streams were sampled to assess the effects of 
different streamflow conditions on the concentrations of water-quality constituents. The 
water-quality properties and constituents selected for analysis include those that generally are 
indicative of altered organic-material inputs from both point and nonpoint human sources, as well 
as naturally-occurring sources. Results of the analyses were used to evaluate the effects of there 
organic-material inputs on the water quality of the 11 streams. The streams included in the study 
were Tchefuncte River, Bogue Falaya, Abita River, Bayou Chinchouba, Bayou Castine, Cane 
Bayou, Bayou Lacombe, Bayou Liberty, Bayou Bonfouca, Bogue Chitto, and West Pearl River. 
Two of the sites, Bogue Chitto near Bush and West Pearl River at U.S. Highway 90, reflect the 
water quality of streams outside of the most rapidly developing areas of the parish.

The small number of water-quality samples collected during the study and the time period 
allotted for sample collection necessitated sample collection under several hydrologic conditions: 
a period of wet weather and sustained high river stages; a period of local storms several days apart 
and river stages typical of that situation; and a period of dry weather and low river stages. The 
collection of samples during these three major weather categories lessened many of the biases 
associated with a limited number of samples.

A series of intense storms produced flooding during the spring of 1995. Intense storms 
moved through St. Tammany Parish on March 7, April 10, and May 8-10. The April 10 storm 
produced 5-7 inches of rainfall in a 24-hour period and caused widespread flooding in the town s 
of Covington and Slidell. On May 9-10, another storm produced 15.75 inches of rainfall in a 
24-hour period and caused widespread flooding in Slidell.

Dissolved-oxygen concentrations during the study generally were at or above the minimum 
concentrations considered necessary by the Louisiana Department of Environmental Quality for 
freshwater fish populations (5.0 mg/L, milligrams per liter) and estuarine fish populations (4.0 
mg/L). The major exceptions are at or near the downstream reaches of small streams such as tH 
Abita River at U.S. Highway 190 and Bayou Chinchouba at Causeway Access Road, Bayou 
Castine at U.S. Highway 190, Cane Bayou at U.S. Highway 190, and Bayou Lacombe near 
Lacombe. In August, when high water temperatures combined with little or no downstream flow, 
dissolved-oxygen concentrations were typically low, such as 1.4 mg/L at Abita River at U.S. 
Highway 190; 2.7 mg/L at Bayou Chinchouba at Causeway Access Road; 2.0 at Bayou Castine at 
U.S. Highway 190; and 0.9 mg/L at Cane Bayou at U.S. Highway 190. During the June sampling, 
dissolved-oxygen concentrations indicated that two sites, Tchefuncte River at Madisonville and 
Bayou Liberty at Bonfouca, were supersaturated with oxygen; the Tchefuncte River site had 122 
percent and the Bayou Liberty site had 114 percent of the maximum oxygen concentration 
expected at that temperature and barometric pressure. This indicated a high level of photosynthetic 
activity by phytoplankton that is releasing oxygen into the water faster than it can diffuse. The 
results from the 5-day biochemical oxygen demand analysis indicated that the amount of organic 
matter present at the sampling sites related more to basin size and the time since the last major 
rainfall, than to the degree of urbanization.
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The concentrations of inorganic constituents in streams draining the mixed pine forests 
generally are lower than in other streams in southern Louisiana. The Abita River, in particular, har 
very low concentrations of major ions and a low alkalinity that ranged only from 2 to 9 mg/L at 
Abita Springs and 2 to 31 mg/L at U.S. Highway 190. This indicates that the stream has very little 
buffering capacity. The upper reach of Bayou Lacombe (1 mile north of Interstate-12) similarly 
has little buffering capacity. This makes these streams particularly susceptible to adverse effects 
from accidental spills of strong acids or bases.

Nutrients concentrations varied, and supported bacteria data that indicated degraded water 
quality that typically occurs during storms is flushed out quickly, from less than 1 day in the smaller 
streams to less than 3 days in larger streams such as the Bogue Chitto. The larger the drainage 
basin, the longer it takes for the stream to recover. The dissolved-nitrate concentrations in water 
from the Bogue Chitto-West Pearl River system (0.18-0.31 mg/L in the Bogue Chitto and 0.05-0.27 
mg/L in the West Pearl River) could, in combination with the dissolved-phosphorus concentrations 
(0.02-0.06 mg/L in the Bogue Chitto-West Pearl River system), produce eutrophic conditions 
resulting in algal blooms. The fact that algal blooms are rarely observed in this system indicates 
that other factors are restricting algal growth. One likely factor is reduced light penetration, due to 
the turbidity of the water, inhibiting algal growth and reproduction.

A different nutrient pattern was apparent in the smaller streams. The storms in April and 
May produced rapid rises and falls in stage. Water-quality samples collected 1-3 days after the 
heaviest rainfall indicated low nutrient concentrations at streams such as Bayou Castine, Cane 
Bayou, and Bayou Lacombe. Nutrients available for transport from these small basins had already 
moved through the system (the first-flush effect) before sampling.

Fecal-coliform bacteria concentrations were highest in April and August and lowest in June. 
During April, the sample from the Tchefuncte River near Covington had a fecal-coliform 
concentration of 22,000 cols/100 mL (colonies per 100 milliliters). The sample from Bogue Chitto 
near Bush had a concentration of 30,000 cols/100 mL. The very high fecal-coliform 
concentrations at these sites indicate that, although the sampling was conducted 2 days after the 
heavy rains began, the water quality of the larger streams still was degraded greatly.

Peak fecal-coliform concentrations were lower 2 days after the May storms than after the 
April storms. Both Tchefuncte River near Covington and Bogue Chitto near Bush had a 
fecal-coliform concentration of 1,000 cols/100 mL. This corresponds with the biochemical oxygen 
demand results that indicated much of the organic matter had been flushed out of the basins in 
April.

The samples collected in June had much lower fecal-coliform concentrations at all sites. The 
lack of rainfall apparently reduced sewage inputs. The highest concentration recorded in June was 
210 cols/100 mL at Bayou Liberty at Bonfouca and Bayou Bonfouca at Louisiana Highway 433 at 
Slidell.

Samples collected in August varied, which reflected the effects of small, isolated storms ir 
the study area. Bayou Castine, sampled immediately after a storm, had a fecal-coliform 
concentration of 26,000 cols/100 mL. The stream was resampled 24 hours later, and the 
fecal-coliform concentration had decreased to 1,700 cols/100 mL. This is an indication of the rapid 
water-quality changes that typically occur in small streams.
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Historical Surf ace-Water-Quality Data for 

St. Tammany Parish, Louisiana
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Appendix B

Graphs of Selected Surface-Water-Quality
Data for St. Tammany Parish, Louisiana,

April-August 1995
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