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1.0 INTROOUCTIUN 

1.1 General Remarks 

The continuing surface water monitoring program for the 

Palmer Ranch was submitted and approved by Sarasota County 

Environmental Services Department prior to March 1984. The 

monitoring program contains elements elaborated in the 

first monitoring report (GeoScience, 1984), entitled: 

Surface Water Quality Assessment (of) Palmer Ranch, 

Sarasota County, Florida, ~Interim Report: First Six 

Months' Monitoring (hereafter referred to as "Report"). 

The program elements contained conditions imposed by 

various local and regional agencies or departments and 

specified in the Master Development Order (MOO) as special 

conditions. Stations included within the May 1984 through 

March 1985 bi-monthly sampling program and their specific 

locatidns within the drainage basins were modified from 

those detailed in the Report (see Figure 1-1, Drainage 

Basins, Figure 1-2, Station Locations). These changes were 

implemented in order to more accurately sample flow ways 

into and out of the Palmer Ranch. A review of Figure 1-2, 

which compares the 1983 sampling program with the 1984/85 

program, indicates that in the 1984/85 approved sampling 

program (May 84-March 85) two stations were completely 

dropped. The two stations dropped were Matheny Creek Basin 

station MC-12 and South Creek Basin station SC-10. 

Station SC-10 was sampled monthly from August. 1984 through 

January 1985. Station SC-10 was then deleted from the 
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sampling program. In addition, stations S~-Z East and SC-2 

west were dropped in the South Creek Basin, and the 

sampling point was given a new station identification of 

SC-3. A new SC-2 sample station was located near th~ south 

boundary of the Palmer Ranch. 

Two additional stations were added within the South Creek 

Basin, station SC-1 (approximately 0.5 mile north of SC-2) 

and station SC-4 (approximately 2 miles northwest of SC-7). 

The following table (Table lc1) summarizes the sampling 

stations by basin and compares the two sampling periods 

covered in the Report (1983/84) and this update. 

Lead was the only heavy metal analyzed and reported. The 

chlorinated hydrocarbon pesticide scan for all 13 stations 

was eliminated during the six bi-monthly sampling periods. 

1.2 Objectives 

The over-all goal of this program is to monitor, predict, 

and insure acceptable surface water quality throughout the 

ranch as well as in exit flow ways into the receiving 

waters of the State of Florida, Little Sarasota Bay. 

The surface water quality monitoring program has the 

following specific objectives: 

1. To establish a background baseline record of surface 

water quality entering, within, and exiting the Palmer 

Ranch Application for Master Development Approval 

(AMDA) region. 

- 4 -



rc· 

r , 

,_. 

~-

' . 

Table 1.1 Summary of Sampling Stations during the Monitoring Program 

BASIN 1983/841 1984/852 

Matheny Creek t-t-12 - (Basin eliminated) 

Ell igraw Bayou EL-l EL-l 

Catfish Creek CC-1 (new station) 

CC-2 (new station) 

CC-3 CC-3 

CC-4 CC-4 

CC-5 CC-5 

North Creek NC-6 NC-6 

NC -6A. 3 - (station 
eliminated) 

South Creek SC-1 (new station) 

SC-2 4 SC-3 (renumbered) 

SC-4 (new station) 

SC-7 SC-7 

SC-8 SC-8 

SC-10 SC-10 (eliminated 
after May 84 
sampling period 

1 Monthly sampling, August 1984 through January 1985. 

2 Bi-monthly sampling, May 1984 through March 1985. 

3 Station outside Palmer Ranch boundary, US-41 and Catfish 
Creek Bridge. 

4 SC-2 (1983/84) designation changed to SC-3 and used at a 
new sampling location. 
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2. To monitor the effects of waste discharges into and 

within the ranch on surface water quality. 

3. To determine potential pollution patterns entering, 

within, and exiting the ranch. 

4. To determine total surface water loading for all 

parameters tested. 

5. To provide data to estimate the assimilative capacity, 

or "purification" capacity, of artificial and natural 

flow ways, ponds, and wetlands within the ranch. 

6. To predict and project the impacts of future 

Application for Incremental Development Approvals 

(AIDA's) on surface water quality. 

7. To estimate a parameter loading necessary to meet or 

exceed surface water quality requirements. 

8. To provide estimates of possible influences ranch 

surface water quality might have on off site receiving 

waters. 

1.3 Stream Flow 

Surface water monitoring for quality was accompanied by 

some flow in all channels throughout the first sampling 

period of August 1983 through February 1984. Above average 

rainfall during the 1983-1984 winter period resulted in 

most wetlands having near maximum storage capacity used and 

consequently a near maximum runoff potential reflected in 

stream stages. The surficial aquifer was at or near the 
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surface during most of December 1983 and January 1984 which 

yielded a near maximum exfiltration to stream and canal 

channels. 

Sampling for the second period began in May 1984 and 

continued through March 1985. Rainfall amounts began to 

decline from normal seasonal highs during the months of 

September to December 1983, and continued to decline at 

substantially reduced amounts throughout the entire year 

of 1984, (see Figure 1-3 for a comparison of the twenty 

year averages, 1983 and 1984 monthly rainfall rates as well 

as rainfall within the ranch for September 1984 to March 

1985). This reduced rainfall resulted in continually 

falling stream stages and a higher proportion of ground 

water contributing to total stream flow throughout the 

year. 

In April 1985, only two stations on the Palmer Ranch had 

water flowing in channels. These were exit stations from 

the two major basins, Catfish Creek station CC-5, and South 

Creek station SC-8. 

The 1984/85 continuing surface water quality monitoring and 

related program activities were thus severely limited both 

in overall scope and implementation of the basic program 

due to dry or no flowing water in sampling channels. 

1.4 Scope of Activities 

As in the first report covering the period of August 1983 

through January 1984, the monitoring results for the four 

- 7 -
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individual basins will be presented in an upstream to 

downstream sequence. This allows comparison of beginning, 

within, and ending water quality. 

Catfish and South Creeks are the two major drainage basins 

on the Palmer Ranch AMDA area. The Matheny Creek Basin, 

sampled during the 1983/84 program, was sufficiently small 

and unaffected by Palmer activities such that it was 

eliminated from the second water quality program for the 

1984/85 period. 

Elligraw Bayou Basin, which has its present origin on the 

Palmer Ranch was monitored during the 1983/84 sampling 

year. This basin was included in the 1984/85 sampling 

period, 

North Creek Basin was historically a discrete drainage 

basin but this condition was altered when Trunk Ditch was 

constructed. Trunk Ditch channelized the upper portion of 

Catfish Creek. As identified in the preliminary report, 

the water from Catfish Creek can make significant 

contributions to North Creek flows when the water level in 

Catfish Creek is high. This condition was not understood 

in 1984, and as a result surface water quality data for 

North Creek and Elligraw Bayou will be presented 

separately. 
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2.0 PHYSICAL AND CHEMICAL SETTING DURING THE 1984/85 

SAMPLING PERIOD 

2.1 Antecedent Conditions 

There was visibly less water in all of the drainage system 

components as the 1984/85 sampling was begun. This was in 

spite of the rather protracted 1983/84 winter wet period. 

However, rainfall amounts early in the season appeared to 

be at or near the twenty year monthly averages. It is 

believed that the system dried rapidly, and irrespective of 

isolated or locally heavy rainfall, never achieved the 

total wetness observed during the 1983/84 period. 

2.2 Rainfall Amounts and Frequency 

The first of 1984 revealed rainfall amounts at or near the 

twenty year average for the Bradenton station. These 

amounts were substantially less than the 1983 rainfall 

during January, February, and March, about the same for 

April, slightly higher in May, and less in June. July had 

an abnormally high rainfall at all three stations examined; 

more than double the twenty year and the 1983 average 

rainfall. (See Figure 1-3 and 2-1). 

August, September, October, and December had rainfall 

substantially less than the twenty year pattern and the 

1983 monthly patterns. November was a little greater than 

the twenty year average for that month but slightly less 

than 1983. 

- 10 -
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Figure 1-3 shows the 1984/85 rainfall patterns compared to 

1983/84 and the twenty year average monthly rainfall. It 

should be noted that the available data from the three NUAA 

Stations, which provide the most reliable and continuous 

record of rainfall, often reveal considerable disparity in 

actual rainfall amounts at the Palmer Ranch (Table 2.1), 

although the patterns are generally similar. (See Figure 

2-2). Examination of data collected by the two continuous 

recording rain gages indicates that the Ranch proper 

received less rainfall than the reported NOAA Stations. 

Figure 2-3 shows location of the three recording rain 

stations. Only stations R-1 and R-2 are included in this 

report. 

2.3 Summary 

The below average rainfall during most of the 1984/85 

sampling period appeared to maximize the storage potential 

in most wetlands systems and the surficial aquifer. The 

result is that little of the rainfall was observed to 

discharge via sampling flow ways coincident with or 

immediately after a storm event. Exfiltration from the 

surficial aquifer after rainfall produced insignificant 

stream stage elevations in most cases. 

The frequency and duration of rainfall events will be 

mentioned where they impact the observed sample results. 

In some cases the correlation between rainfall and sampling 

is useful in explaining inconsistent results. Figure 2-2 

shows that the monthly sampling tended to follow 

- 12 -
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Table 2.1 Monthly Rainfall Data from the Three Nearest Stations of Continuous 
Record for 1984 (Data is the monthly total in inches) 

1983 JAN FEB MAR APR MAY JUN JUL 
1984 

Bradenton 1.45 2.27 3.65 2.15 2.38 5.46 16.26 

Venice 1.76 2.68 6.21 5.18 4.66 3.95 12.91 

Myakka Rsp 1.0 2.24 5.41 3.31 4.29 2.87 15.47 

--
Station's 

Average 1.4 2.4 5.1 3.5 3.8 4.1 14.9 

Source: U. S. Department of Commerce, NOAA (1985). 

AUG SEPT OCT NOV UEC JAN 
1985 

3.96 2.33 0.45 3.49 0.24 3.31 

3.49 3.79 1.26 1.54 0.44 1.33 

7.29 4.19 2.76 2.36 0.36 0.81 

4.9 3.4 1.5 2.5 • 35 1.8 
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significant rainfall event periods in most cases. ~ainfall 

events of 0.1 to 0.5 inches just prior to a scheduled 

sampling date failed to produce a detectable rise in stream 

stage, although these events probably did ultimately find 

their way to the channels through the ground water table. 

2.4 Boundary Conditions 

Certain conditions are thought to have influenced the 

results of the monitoring activities. These include the 

following; 

1. Below average rainfall rates and dry conditions 

occurred after July 1984. 

2. Physical stratification occurred in and around 

vegetation in the Trunk Ditch and tributaries after the 

July 1984 sampling~ This is reflected in the high 

temperature and low dissolved oxygen values recorded. 

3. Chemical stratification appears to result from a 

combination of the dry conditions and physical 

stratification noted above. 

4. An unexpected high level of phosphate from ground water 

sources affected the results of the surface water 

analysis. 

5. Maintenance dredging of South Creek Channel from near 

Sunrise to the proximity of near Oscar Scherer State 

Park made comparisons difficult. 

6. Random occurrence of rainfall events just prior to 

sampling periods. 

- 16 -
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2.4.1. Dry Conditions 

Although during 1983 there was adequate flow throughout the 

late summer months dry conditions prevailed during 1984 and 

1985. Below average rainfall early in the season was not 

compensated for by July rainfall and all wetlands and 

streams quickly dried. Such conditions existed for the 

remainder of 1984. 

Diurnal and synoptic surveys were conducted with less than 

12 inches of water in the channels, some tributaries had 

only 2-6 inches. Stream flows were well below the 1983/84 

sampling period. 

2.4.2. Physical Conditions 

The low volume stream discharge allowed lush growths of 

hydrilla, (Hydrilla spp.) which had developed earlier in 

the season to layer out in the direction of flow (i.e. 

downstream). This resulted in shading of the water column 

allowing a more diverse stand. Shading produced cooler 

temperatures on the bottom. 

Velocity patterns within the water column varied seasonally 

as the mass of vegetation and its relationship with the 

bottom changed. 

2.4.3. Chemical Stratification 

Stratification in dissolved oxygen levels occurred 

throughout Trunk Ditch. This stratification varied in 

intensity depending on the degree of shading, the velocity 

of stream flow, the roughness of site and bottom, and the 

- 17 -



vigor of aquatic vegetation. Chemical loading from 

tributaries and ground water are thought to influence 

dissolved oxygen levels. Figure 2-4 shows three suggested 

sc~narios relating stream vegetation vigor and dissolved 

oxygen. 

2.4.4. Ground Water Phosphate 

The "pulses" of phosphate laden ground waters into surface 

water is not uniform from source to exit of the ditch 

system. This phenomenon may be natural for the Palmer 

Ranch hydrologic systems and related soils. However, such 

pulses of phosphate laden ground water infiltration into 

the streams were not detected during the 1983/84 monitoring 

program. The high discharge volumes from the flow ways 

masked it during the preliminary sampling. 

The design, sampling schedule, and parameters of the 

1984/85 sampling program do not provide sufficient data to 

describe and to predict the quantity, frequency, or 

duration of discharge for phosphate. 

2.4.5. Maintenance Dredging 

The Sarasota County Drainage Department conducted 

maintenance dredging activities in South Creek Basin during 

September to October, 1984 to improve drainage. These 

activities make it difficult to compare the 1983/84 

sampling results with the 1984/85 sampling results, and may 

have influenced subsequent monitoring activities in the 

South Creek System. 
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OXYGEN PRODUCTION GOOD. 

MID-SEASON 

0 LOW FLOW 
0 MOD ERA TEL Y HEAL THY 

VEGETATION 
0 HIGH BENTHIC DEMAND; 

MODERATE OXYGEN PRODUCTION 

LATE-SEASON 

0 VIRTUALLY NO FLOW 
0 DEAD /DYING VEGETATION 
0 VERY HIGH BENTHIC DEMAND; 

NO OXYGEN PRODUCTION 

FIGURE 2-4 GRAPHIC DISPLAY OF PHYSICAL AND BIOLOGICAL EVENTS THOUGHT TO 
INFLUENCE DISSOLVED OXYGEN CONTENT 



A new service road was bulldozed next to the existing 

channel and the channel was cleaned, widened in some cases, 

and deepened to some extent from the Sunrise Development 

in the north end to Oscar Scherer State Park at the exit 

point of South Creek. 

The maintenance dredging is thought to have influenced 

total water discharge from the upper South Creek system. 

The exiting channel is an improved drainage conveyance, 

reducing stream bed friction, and thus reducing residency 

time. Heavy rainfall could result in increased levels of 

suspended soils in this channel since the dredged material 

was piled adjacent to channel banks. 

2.4.6. Rainfall Frequency 

The timing of surface water sampling episodes is thought to 

have influenced the analytical results since antecedent 

rainfall conditions flushed accumulated materials through 

the system prior to the sampling events. 

2.4.7. Concentration/Dilution Effects 

This is simply a function of the total amount of water 

flowing in the system in relation to the measured value of 

a specific parameter in a given volume of water. 
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3.0 METHODS 

3.1 Routine Monitoring 

Sampling procedures were the same as those presented in the 

"Report" Appendix A, March 1984. Turbidity was added to 

the list of parameters taken at all thirteen sampling 

stations. All instruments were calibrated several times 

during the day and all samples were secured in approved 

containers and stored on ice until transferred to the 

laboratory for analysis. 

Table 3.1 presents the required surface water quality 

monitoring stations and identifies those sampled and those 

not sampled either because they were dry or no flow could 

be detected. 

3.2 Instrumentation 

Continuous recording stream gages and staff gages were 

installed at surface water sampling stations throughout the 

Ranch AMDA area in August, 1984. Three continuous 

recording rain gages were installed to verify on-site 

rainfall patterns and intensity. The locations of stream 

and staff gages are shown in Figure 3-1 (See Table 3-1 for 

Basin/Sampling History). 
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TABLE 3-1 
1984/1985 Surface Water Quality Monitoring 

Stations and Sampling History 

Basin May 1984 July 1984 Sept. 1984 Nov. 1984 Jan. 1985 Mar. 1985 

Elligraw 

EL-l West YES YES N/F N/F N/F N/F 

Catfish Creek 

CC-1 YES YES YES YES N/F N/F 
CC-2 YES N/F N/F N/F N/F N/F 
CC-3 YES YES YES N/F N/F N/F 

N CC-4 YES YES YES YES YES N/F 
N CC-5 YES YES YES YES YES YES 
I 

North Creek ----
NC-6 YES YES YES YES N/F N/F 
NC-6A YES YES YES2 

South Creek ----
SC-1 N/F YES YES N/F N/F N/F 
SC-2 YES YES YES N/F N/F N/F 
SC-3 N/F N/F N/F IUF N/F N/F 
SC-4 N/F N/F N/F N/F N/F N/F 
SC-7 YES YES YES N/F N/F N/F 
SC-8 YES YES YES YES YES YES 

1 Samples were not taken when station had no flowing water, stagnant "pool". The no flow condition is indicated 
as N/F. YES represents flowing water, samples were taken and analyzed for that station/month. 

2 Station discontinued after September 1984 sampling period. 
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4.0 RESULTS 

Nutrient data are presented by station and by the 

bi-monthly sampling period. This format allows the reader 

to identify the basin, the stream and its parameter 

history. The parameters measured are presented for all 13 

stations in the sequence of the following subsections 

(4.1-4.4). 

4.1 Elligraw Bayou Basin 

The results of the six bi-monthly sampling program for May 

1984 through March 1985 is presented in Table 4-1. 

4.2 Catfish Creek Basin 

Monitoring results for Catfish Creek and Trunk Ditch are 

presented in Tables 4-2 - 4-6. 

4.3 North Creek Basin 

Surface water data for station NC-6 are presented in Table 

4-7. At the counties request an additional station was 

monitored for three sampling periods and then discontinued. 

This station, station NC-6A, was downstream of the Palmer 

AMDA at the junction of US-41 and North Creek at the 

bridge. Data acquired at station NC-6A are presented in 

Table 4-8. 

4.4 South Creek Basin 

The results of the monitoring for the seven stations in the 

South Creek system are presented in Tables 4-9 - 4-15. 
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Additional Information for Tables 4-l through 4-15. 

l. Samples were only taken if a perceptible flow was 

detected. Stations not sampled are indicated by N/F 

(no flow). 

2. If data was lost or missing it is shown as - -
1 ' 

3. Samples taken on incoming high tide. 

4. Samples taken at or near low tide. 

~-
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lABLE 4-1 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station EL-l in Elligraw 

Basin during the period of May 1984 -March 1985. 

Parameters (Units) May 1984 July 1984 Sept. 1984 Nov. 1984 Jan. 1985 Mar. 1985 

B005 (mg/L) 5.5 1.7 N/F N/F N/F N/F 

Coliform, Fecal (per 100 mL) 540 >2400 N/F N/F N/F N/F 

Coliform, Total (per 100 mL) >2400 >2400 N/F N/F N/F N/f 

Conductivity (umhos/cm) 1000 750 N/F N/F N/F N/F 

Dissolved Oxygen (mg/L) 7.0 1.2 N/F N/F N/F N/F 

Lead, Total, as Pb (mg/L) 0.06 0.02 WF N/F N/F N/F 

Nitrogen, Ammonia, as N (mg/L) @ <0. 01 N/F N/F N/F N/F -
N 

Nitrogen, Nitrate, as N (mg/L) 0.24 0.11 N/F N/F N/F N/F 

"' Nitrogen, Nitrite, as N (mg/L) <0. 01 <0. 01 N/F N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L)lflV@ 0.09 @ WF N/F N/F N/F 

Oil and Grease (mg/L) 4.0 3.0 N/F N/F N/F N/F 

pH ( -log[H+]) 7.2 6.8 N/F N/F N/F N/F 

Phosphate, Dissolved Ortho, 
as P (mg/L) 0.22 1.0 N/F N/F N/F WF 

Phosphate, Total, asP (mg/L) 0. 34 1.2 N/F N/F N/F N/F 

T anperature ( 0C) 23.0 29.0 N/F N/F N/F N/F 

Total Suspended Solids (mg/L) 4.8 2.5 N/F N/F N/F N/F 

Turbidity (NTU) 1.5 <1.0 WF N/F NIF N/F 

Time --- 1225 hrs. N/F N/F N/F N/F 
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TABLE 4-2 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station CC-1 in Catfish 

Creek Basin during the period of May 1984- March 1985. 

Parameters !On1£s) Aa.z: I9!l~ Jull I9!l~ Se~t. I9llll flov. I9!ll! Jan. I9!l5 Mar. I9!l5 

B005 (mg/L) 5.3 3.3 1.8 1.7 N/F N/F 

Coliform, Fecal (per 100 ml) 170 ~0 540 540 WF tUF 

Coliform, Total (per 100 ml) >2400 >2400 >2400 51() N/F N/F 

Conductivity (umhos/cm) 750 780 roo 595 WF IUF 

Dissolved Oxygen (mg/L) 4.3 2.0 1.5 9.2 N/F N/F 

Lead, Total, as Pb (mg/L) 0;06 o. 02 0.02 <(). 02 WF N/F 

Nitrogen, Ammonia, as N (mg/L) O.Jg <O. m - O_,__!!i OJ5.. N/F N/F 

"' 
Nitrogen, Nitrate, as N (mg/L) o. 31 0.01 0. 22 0. 07 WF WF 

..... 
Nitrogen, Nitrite, as N (mg/L) <O.m <0. 01 o. m 0. 01 N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.17 ~ 0.08 g 0.19 @) 0.23@ N/F WF 

Oil and Grease (mg/L) 3.8 2.2 <1.0 2.0 N/F N/F 

pH (-log[H+]) 7.3 6.85 6.25 6.9 N/F N/F 

Phosphate, Dissolved Ortho, as P 
(mg/L) 0.29 0.28 0.87 0.12 N/F N/F 

Phosphate, Total, as P (mg/L) 0. 37 0. 33 0. S6 0.16 N/F N/F 

T enperature ( 0C) 22 .o 26.0 24.8 24.0 N/F WF 

Total Suspended Solids {mg/L) 2.9 <1.0 3.2 2.0 NIF N/F 

Turbidity (NTU) 4.5 2.5 1.3 0.8 WF N/F 

Time 1330 hrs. 1000 hrs. 1730 hrs. 1310 hrs. N/F N/F 
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TABLE 4-3 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station CC-2 in Catfish 

Creek Basin during the period of May 1984- March 1985. 

Parameters (Onitsj f.la.z: 1984 Jul.z: 1984 Sef!L 1984 ~ov. 1984 Jan. !985 Mar. 1985 

8005 (I!YJ/L) -- N/F N/F N/F N/F N/F 

Colifonn, Fecal (per 100 ml) -- N/F N/F N/F N/F N/F 

Colifonn, Total (per 100 ml) -- N/F N/F N/F N/F N/F 

Conductivity (umhos/cm) -- NIF N/F NIF N/F N/F 

Dissolved Oxygen (I!YJ/L) -- N/F N/F N/F N/F N/F 

Lead, Total, as Pb (mg/L) -- NIF N/F N/F N/F N/F 

Nitrogen, Ammonia, as N (mg/L) Q....Ql. N/F N/F N/F N/F N/F 

N Nitrogen, Nitrate, as N (mg/L) 0.70 N/F N/F N/F N/F NIF 
00 

Nitrogen, Nitrite, as N (mg/L) <O.m N/F N/F N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.10 ~ NIF N/F N/F N/F N/F 

Oil and Grease (I!YJ/L) -- N/F N/F N/F N/F N/F 

pH ( -log[H+]) --- NIF N/F NIF N/F NIF 

Phosphate, Dissolved Ortho, as P 
(rrg/L) 0. 40 NIF N/F N/F N/F N/F 

Phosphate, Total, as P (mg/L) 0. (j) N/F N/F N/F N/F N/F 

T enperature ( 0C) --- N/F N/F N/F N/F N/F 

Total Suspended Solids (mg/L) -- N/F N/F N/F N/F N/F 

Turbidity (NTU) --- N/F N/F N/F N/F N/F 

Time -- N/F N/F N/F N/F N/F 



TABLE 4-4 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station CC-3 in Catfish 

Creek Basin during the period of May 1984- March 1985. 

Parameters (Un1ts) May 1984 July 1984 Sept. 1984 flov. 1984 Jan. !985 Mar. 1985 

B005 (mg/L) 1.8 2.7 1.9 N/F N/F N/F 

Colifonn, Fecal (per 100 ml) 240 >2400 ~0 N/F N/F N/F 

Colifonn, Total (per 100 ml) >2400 >2400 >2400 N/F N/F N/f 

Conductivity (umhos/cm) roo roo 850 N/F N/F N/F 

Dissolved Oxygen (mg/L) 3.8 2.0 1.1 N/F N/F N/F 

Lead, Total, as Pb (mg/L) 0.07 0.02 0.03 N/F N/F N/F 

Nitrogen, Ammonia, as N (mg/L) <O_:..Ol <O_,_,Ql <~ N/F N/F N/F 

N 
Nitrogen, Nitrate, as N (mg/L) 0.25 0.05 0.14 N/F N/F N/F 

\0 

Nitrogen, Nitrite, as N (mg/L} <0. 01 <0. 01 <0. 01 N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.10 (!§} o.o1@ 0.19 @ N/F N/F NIF 

Oil and Grease (mg/L) 1.0 5.2 <1.0 N/F N/F N/F 

pH (-log[H+]) 8.4 7.3 6.3 N/F N/F N/F 

Phosphate, Dissolved Ortho, as P 
(mg/L) 0.93 o. 51 0.48 N/F N/F N/F 

Phosphate, Total, as P (mg/L) 1.0 0. 63 0. ffi N/F N/F NIF 

T enperature ( 0C) 26 .o 26.0 25.5 N/F N/F N/F 

Total Suspended Solids (mg/L) 3.8 <1.0 3.2 N/F N/F N/F 

Turbidity (NTU) 1.0 3.2 1. 6 N/F N/F N/F 

Time 1400 hrs. -- 1755 hrs. N/F N/F N/F 



TABLE 4-5 
Results of Bi~nthly Surface Water Quality Sampling Events at Station CC-4 in Catfish 

Creek Basin during the period of May 1984 - March 1985. 

Parameters (Un1£sj ~a.l 19!!4 Ju l,l 19!!11 Seet:. I91lll flov. 191lll Jan. !985 Mar. !9!!5 

B005 (mg/L) 4.2 2.7 6.5 3.0 1.2 N/F 

Colifonn, Fecal (per 100 ml) 350 >2400 sea sea 1600 N/F 

Colifonn, Total (per 100 ml) >2400 >2400 1600 >2400 >2400 N/F 

Conductivity (\Jilhos/an) 700 750 roo fl:lO 510 WF 

Dissolved Oxygen (mg/L) 14.0 4.0 0.4 3. 95 4.4 N/F 

Lead, Total, as Pb (mg/L) 0.08 0.02 0.1 <(). 02 0. 034 WF 

Nitrogen, Ammonia, as N (mg/L) 0.01 - <Q...O! O..J.l 0_...3.1. <o..Jll.. N/F 

w Nitrogen, Nitrate, as N (mg/L) 0.20 0.06 0.18 0.07 0.05 WF 
0 

Nitrogen, Nitrite, as N (mg/L) <0. 01 <0. 01 <0. 01 0. 01 0. (£ N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.08 {ij) 0.02 @ 1.1@ 1.10 1.2 (Jj) WF 

Oil and Grease (mg/L) 1.6 3.6 <1.0 1.2 1.2 N/F 

+ pH (-log[H ]) 8.3 7.8 6. 4 7.0 7.1 WF 

Phosphate, Dissolved Ortho, as P 
(mg/L) 0.36 0.21 1.4 0.56 0.89 WF 

Phosphate, Total, as P (mg/L) 0. 90 0. 28 2.0 0. 72 O.!B N/F 

Tanperature (°C) 27 .0 26.0 26.5 22.2 17.0 WF 

Total Suspended Sol ids (mg/L) 9.2 <1.0 12.0 6.8 3.8 N/F 

Turbidity (NTU) 1.5 1.7 3.5 3.0 2.3 WF 

Time --- 0930 hrs. 1800 hrs. 1400 hrs. 1030 hrs. N/F 



TABlE 4-6 
Results of Bi~nthly Surface Water Quality Sampling Events at Station CC-5 in Catfish 

Creek Basin during the period of May 1984 - March 1985. 

Parameters (Un1ts) May 1984 July 1984 Sept. 1984 Flov. 1981! Jan. 191!5 Mar. 1985 

B005 (mg/L) 1.5 2.0 2.1 1.8 1.4 4.4 

Coliform, Fecal (per 100 ml) 1600 >2400 ~0 >2400 1600 ~0 

Coliform, Total (per 100 ml) >2400 >2400 1600 >2400 >2400 >2400 

Conductivity (umhos/cm) eso 825 1000 roo 475 463 

Dissolved Oxygen (mg/L) 12.5 6.9 5.5 2. 76 4.2 1.95 

Lead, Tot a 1 , as Pb (mg/L) · 0.06 0.02 0.02 <0.02 0.052 0.02 

Nitrogen, Ammonia, as N (mg/L) Q...01. <Q.Jll Q:.Q1 0.16 <Q.,..Ql Q.,.Q2 

w Nitrogen, Nitrate, as N (mg/L) 0.23 0.08 0.31 0.09 0.01 0.12 
..... 

Nitrogen, Nitrite, as N (mg/L) <0. 01 <0. 01 o. 01 0. 04 0. (£ <0.01 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.06@ o.o2@ 0.19@ 0.48(3 0.92 {j) 3.@ 
Oil and Grease (mg/L) 1.4 3.4 <1.0 <1.0 <1.0 4.1 

+ pH (-log[H ]) 8.1 6.9 6.3 6.5 7.1 6. 9 

Phosphate, Dissolved Ortho, as P 
(mg/L) 0.39 0.23 2. 6 0.58 0.32 o. 32 

Phosphate, Total, asP (mg/L) 0. 44 O.ll 2.7 0. fii 0.34 0.49 

T enperature ( 0C) 18.0 28.5 27.5 20.2 17.0 20.5 

Total Suspended Solids (mg/L) 1.0 1.2 1.4 1.4 1.0 <1.0 

Turbidity (NTU) <1.0 3. 5 3.5 1. 0 0.7 2.1 

Time 1235 hrs. 1145 hrs. 1630 hrs. 1800 hrs. 1015 hrs. 1630 hrs. 



TP8LE 4-7 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station NC-6 in North 

Creek Basin during the period of May 1984 - March 1985. 

Parameters (Dn1ts) Ma): Ig1!4 Jul.): i91!4 se~L Ig1!4 ~ov. rg1!4 Jan. 191!5 Mar. 1985 

B005 (llrJ/L) 5.5 4.1 2.9 1.5 N/F N/F 

Coliform, Fecal (per 100 ml) <2400 350 140 >2400 NIF NIF 

Coliform, Total (per 100 ml) >2400 920 >2400 >2400 N/F N/F 

Conductivity (umhos/cm) reo 700 700 -- NIF N/F 

Dissolved Oxygen (llrJ/L) 2.7 1.6 1.0 3.2 N/F N/F 

Lead, Total, as Pb (mg/L) 0.09 0.02 <0 .01 0.02 N/F NIF 

Nitrogen, Ammonia, as N (llrJ/L) .Q.Jg <0.01 ~ Q.JJZ N/F N/F 

w Nitrogen, Nitrate, as N (llrJ/L) 0.20 0.06 0.24 0.06 N/F NIF 
N 

Nitrogen, Nitrite, as N (llrJ/L) 0.01 <0.01 <0. 01 0.01 N/F N/F 

Nitrogen, Total Kjeldahl, as N (llrJ/L) 0.1; ~ 0.11@ 0.46,@ 0.47@ N/F N/F 

Oil and Grease (llrJ/L) 1.0 3.6 <1.0 B N/F N/F 

+ pH (-log[H ]) 7.3 6.9 6. 5 --- N/F NIF 

Phosphate, Dissolved Ortho, as P 
{llr,)/L) 0.31 0.11 0. 21 0.17 N/F N/F 

Phosphate, Total, asP (llrJ/L) 0.34 0.18 0. 25 0. 24 NIF N/F 

T anperature ( 0c) 19 .0 28.0 24.9 17.0 N/F N/F 

Total Suspended Solids (llrJ/L) 10.0 1.4 1.6 1.8 NIF N/F 

Turbidity (NTU) <1.0 2.2 1.8 2.4 N/F N/F 

Time 1200 hrs. --- 1600 hrs. 1805 hrs. N/F N/F 
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TABLE 4-8 
Results of Bi~nthly Surface Water Quality Sampling Events at Station NC-6A in North 

Creek Basin during the period of May 1984 - March 1985. 

Parameters (Un1ts) May 1984 July 1984 Sept. 1984 Nov. 1984 Jan. 1985 Mar. 1985 

B005 (mg/L) 7.6 <1.0 6.6 

Coliform, Fecal (per 100 ml) 130 <2400 5.0 

Coliform, Total (per 100 ml) 920 <2400 920 

Conductivity (umhos/cm) 26000 1700 26000 

Dissolved Oxygen (mg/L) 5.D 3, 95 8.0 

Lead, Total, as Pb (mg/L) 0.10 0.02 0.09 

Nitrogen, Ammonia, as N (mg/L) 0.02 <0. 01 <0.02 

Nitrogen, Nitrate, as N (mg/L) <0.01 0.01 <0 .01 

Nitrogen, Nitrite, as N (mg/L) 2.9 1.4 9.9 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.08 0.09 1. 0 

Oil and Grease (mg/L) 1.8 2.6 <1.0 

pH (-log[H+]) 7.65 7.0 7.1 

Phosphate, Dissolved Ortho, as P 
(mg/L) 0.04 0.17 0.18 

Phosphate, Total, as P (mg/L) 0. 42 0. 25 0.26 

T enperature ( 0C) 23.0 29.0 29.0 

Total Suspended Solids (mg/L) 18.0 1.7 42.0 

Turbidity (NTU) 4.9 4.6 1. 0 

Time 1245 hrs. 1100 hrs. 1615 hrs. 



TABLE 4-9 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station SC-1 in South 

Creek Basin during the period of May 1984 - March 1985. 

ParaJTieters (Um ts) May 1984 July 1984 Sept. 1984 flov. 1984 Jan. 19!i5 Mar. 1985 

8005 (~rg/L) N/F 2.6 7.5 N/F N/F N/F 

Colifonn, Fecal (per 100 ml) N/F 350 Z20 N/F N/F N/F 

Colifonn, Total (per 100 ml) N/F 7, 0400 220 N/F N/F N/F 

Conductivity (umhos/cm) N/F 1000 1250 N/F N/F N/F 

Dissolved Oxygen (mg/L) N/F 0.7 0.5 N/F N/F .N/F 

Lead, Total, as Pb (~rg/L) N/F 0.02 0.03 N/F N/F N/F 

Nitrogen, Ammonia, as N (~rg/L) N/F <0.:..£!. 0~ N/F N/F N/F 

w Nitrogen, Nitrate, as N (mg/L) N/F 0.11 0.19 N/F N/F N/F ..,. 
Nitrogen, Nitrite, as N (mg/L) N/F 0. 01 <0. 01 N/F N/F N/f 

Nitrogen, Total Kjeldahl, as N (mg/L) N/F 0.16 @ 2.8{_fP N/F NIF N/F 

Oil and Grease (mg/L) N/F 3.8 <1.0 N/F N/F N/F 

pH (-log[H+]) N/F 6.8 6. 3 N/F N/F N/F 

Phosphate, Dissolved Ortho, as P 
(mg/L) N/F 0.56 0.34 N/F N/F N/F 

Phosphate, Total, as P (mg/L) N/F 0.11 o. 46 N/F N/F N/F 

T 611perature ( 0C) N/F 30.5 24.2 • N/F N/F N/F 

Total Suspended Solids (mg/L) N/F <1.0 6.4 N/F N/F N/F 

Turbidity (NTU) N/F 1.5 2. 0 N/F N/F N/F 

Time N/F -- 1120 hrs. N/F N/F N/F 



TABLE 4-10 
Results of Bi~onthly Surface Water Quality Sampling Events at Station SC-2 in South 

Creek Basin during the period of May 1984 - March 1985. 

Parameters (Unit:s) ____ May 1984 July 1984 Sept. 19!!~ ~ov. 19!!~ Jan. 19!!5 Mar. 1985 

B005 (OYJ/L) 6.2 3.5 2.6 N/F N/F N/F 

Colifonn, Fecal (per 100 mL) 220 1600 220 NIF N/F NIF 

Colifonn, Total (per 100 ml) >2400 1600 2al N/F N/F N/F 

Conductivity (umhos/cm) -- 975 1150 N/F N/F N/F 

Dissolved Oxygen (OYJ/L) 6.2 3.5 4.4 N/F N/F N/F 

Lead, Total, as Pb (OYJ/L) 0.06 0.02 0.02 NIF N/F NIF 

Nitrogen, Ammonia, as N (mg/L) Q.J21 0. (Q 0.12 N/F N/F N/F - -' 

w Nitrogen, Nitrate, as N (mg/L) 0.70 0. 07 0.19 NIF N/F NIF 
Ul 

Nitrogen, Nitrite, as N (OYJ/L) <0. 01 o.m <O. m N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.10 ~ 0.04@ 2.0& N/F N/F NIF 

Oil and Grease (mg/L) <1.0 3.6 <1.0 N/F N/F N/F 

pH (-log[H+]) --- 6. 7 6.25 NIF N/F N/F 

Phosphate, Dissolved Ortho, as P 
(OYJ/L) 0. 40 0.34 0.39 NIF N/F NIF 

Phosphate, Total, as P (mg/L) 0. 6) 0. 43 1.5 N/F N/F N/F 

T enperature ( 0C) -- 31.0 25.5 N/F N/F N/F 

Total Suspended Solids (mg/L) 9.3 2. 8J 1.6 N/F N/F N/F 

Turbidity (NTU) 3.5 1.7 0.5 N/F N/F N/F 

Time 1500 hrs. 1400 hrs. 1045 hrs. N/F N/F N/F 



TABLE 4-11 
Results of Bi~nthly Surface Water Quality Sampling Events at Station SC-3 in South 

Creek Basin during the period of May 1984- March 1985. 

Parameters !Onits) Hat 1984 Jult 19il4 Se~L 1984 Nov. 1984 Jan. 1985 t~ar. 1985 

B005 (rrg/L) N/F N/F N/F N/F N/F N/F 

Coliform, Fecal (per 100 ml) N/F N/F N/F N/F N/F N/F 

Coliform, Total (per 100 ml) N/F N/F N/F N/F N/F N/F 

Conductivity (umhos/cm) N/F N/F N/F N/F N/F N/F 

Dissolved Oxygen ·(mg/L) N/F N/F N/F N/F NIF N/F 

Lead, Total, as Pb (mg/L) N/F N/F N/F N/F N/F N/F 

Nitrogen, Arnoonia, as N (mg/L) N/F N/F N/F N/F N/F N/F 

w Nitrogen, Nitrate, as N (mg/L) N/F N/F N/F N/F N/F N/F 
0\ 

Nitrogen, Nitrite, as N (rrg/L) N/F N/F N/F N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) N/F N/F N/F N/F N/F N/F 

Oil and Grease (mg/L) N/F N/F N/F N/F N/F N/F 
• 

+ pH ( -log[H ]) N/F N/F N/F N/F N/F N/F 

Phosphate, Dissolved Ortho, as P 
(mg/L) N/F N/F N/F N/F N/F NIF 

Phosphate, Total, as P (mg/L) N/F N/F N/F N/F N/F N/F 

T anperature ( 0C) N/F N/F N/F N/F N/F N/F 

Total Suspended Solids (mg/L) N/F N/F N/F N/F N/F N/F 

Turbidity (NTU) N/F N/F N/F N/F N/F N/F 

Time N/F N/F N/F N/F N/F N/F 
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TABLE 4-12 
Results of Bi~onthly Surface Water Quality Sampling Events at Station SC-4 in South 

Creek Basin during the period of May 1984- March 1985, 

Parameters (Units) May 1984 July 1984 Sept. 1984 flov. 19821 Jan. 1985 Mar. !985 

B005 (mg/L) N/F N/F N/F. N/F N/F N/F 

Colifonn, Fecal (per 100 ml) N/F N/F N/F N/F N/F N/F 

Colifonn, Total (per 100 ml) N/F N/F N/F N/F N/F N/F 

Conductivity (umhos/cm) N/F N/F N/F N/F N/F N/F 

Dissolved Oxygen (mg/L) N/F N/F N/F N/F N/F N/F 

Lead, Total, as Pb (mg/L) N/F N/E N/F N/F N/F N/F 

Nitrogen, Ammonia, as N (mg/L) N/F N/F N/F N/F N/F - N/F 

w Nitrogen, Nitrate, as N (mg/L) N/F NIF N/F N/F N/F N/F 
..... 

Nitrogen, Nitrite, as N (mg/L) N/F N/F N/F N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) N/F N/F N/F N/F N/F N/F 

Oil and Grease (mg/L) N/F N/F N/F N/F N/F N/F 

+ pH (-log[H ]) N/F N/F N/F N/F N/F N/F 

Phosphate, Dissolved Ortho, as P 
(mg/L) N/F N/F N/F N/F N/F N/F 

Phosphate, Total, asP (mg/L) N/F N/F N/F N/F N/F N/F 

T anperature (0C) N/F N/F N/F N/F N/F N/F 

Tot a 1 Suspended So 1 ids (mg/L) N/F N/F N/F N/F N/F N/F 

Turbidity (NTU) N/F N/F N/F N/F NIF N/F 

Time N/F N/F N/F N/F N/F N/F 
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TABLE 4-13 
Results of Bi~onthly Surface Water Quality Sampling Events at Station SC-7 in South 

Creek Basin during the period of May 1984- March 1985. 

Parameters (Units) May 1984 July 1984 Sept. 1984 flov. 1984 Jan. 1985 Mar. 1985 

B005 (mg/L) 8.9 3.5 8.8 N/F N/F N/F 

Coliform, Fecal (per 100 ml) 110 >2400 350 NIF N/F NIF 

Coliform, Total (per 100 ml) 540 >2400 1600 N/F N/F N/F 

Conductivity (umhos/cm) 1100 1050 1040 N/F NIF N/F 

Dissolved Oxygen (mg/L) 1.3 1.6 2.7 N/F N/F N/F 

Lead, Total, as Pb (mg/L) 0.07 0. 03 0.02 NIF N/F N/F 

Nitrogen, Ammonia, as N (mg/L) 0;,.11. o. 13 0~ N/F N/F N/F 
~ 

w Nitrogen, Nitrate, as N (mg/L) 0.37 0.07 0.44 NIF N/F N/F 
(X) 

Nitrogen, Nitrite, as N (mg/L) 0. 04 0. 01 0. 05 N/F N/F N/F 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.92~ 0.16@ 2.8(p N/F N/F N/F 

Oil and Grease (mg/L) <1.0 3.8 <1.0 N/F N/F N/F 

+ pH (-log[H ]) 7.2 6.95 6. 35 NIF N/F N/F 

Phosphate, Dissolved Ortho, as P 
(mg/L) 4.3 1.6 1. 9 N/F N/F N/F 

Phosphate, Total, as P (mg/L) 4.7 1.6 2.2 N/F N/F N/F 

T anperature ( °C) 19.5 26.5 -- NIF N/F NIF 

Total Suspended Solids (mg/L) 11.0 <1.0 12.0 N/F N/F N/F 

Turbidity (NTU) 5. 5 1.5 5. 5 N/F N/F N/F 

Time 1030 hrs. -- 1505 hrs. N/F N/F N/F 
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TABLE 4-14 
Results of Bi~onthly Surface Water Quality Sampling Events at Station SC-8 in South 

Creek Basin during the period of May 1984 -March 1985, 

' .I 

Parameters (Units) May 1984 July 1984 Sept. 1984 Nov. 1984 Jan. 1985 Mar. 1985 

BOD5 (mg/L) 

Coliform, Fecal (per 100 mL) 

Coliform, Total (per 100 mL) 

Conductivity (umhos/cm) 

Dissolved Oxygen (mg/L) 

Lead, Total, as'Pb (mg/L) 

Nitrogen, Amnonia, as N (mg/L) 

Nitrogen, Nitrate, as N (mg/L) 

5.0 

79 

920 

~0 

5.1 

0.06 

<0. 01 -
0.41 

2.3 

>2400 

1600 

950 

3.0 

0.02 

<O,J!! 

0.08 

o. (Q Nitrogen, Nitrite, as N (mg/L) <0.01 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.18 ~ 0.12@ 

4.8 Oil and Grease (mg/L) 
+ pH (-log[H ]) 

Phosphate, Dissolved Ortho, as P 
(mg/L) 

Phosphate, Total, asP (mg/L) 

T enperature ( 0C) 

Total Suspended Sol ids (mg/L) 

Turbidity (NTU) 

Time 

<1.0 

7.3 

0.39 

0. 43 

aJ ,5 

5.1 

<1.0 

1130 hrs. 

6.5 

0.29 

0. 36 

28.0 

2.2 

4. 0 

2.7 2.3 

350 

>2400 

>2400 

>2400 

roo 
3.4 

0.03 

<0. (Q 

0.20 

<0. 01 

0.46@ 

<1.0 

6. 25 

0.32 

0.~ 

26.4 

2.0 

o. 5 

1530 hrs. 

f£)0 

4.3 

<0 .02 

0.07 

0.06 

0. 01 

0.38 G 
2.4 

6. 5 

0.34 

o. 45 

20.7 

5.6 

2.8 

1700 hrs. 

1.4 

1600 

>2400 

470 

4.0 

0.07 

<0. 01 

<0 .01 

<0. 01 

0.7@ 

3.0 

7. I 

0.27 

0. 29 

18.5 

2.7 

0.5 

0940 hrs. 

2.7 

140 

>2400 

fflO 

4.6 

0.02 

<0,01 

>0,05 

<0.01 

1.((0 
8.8 

6.8 

0.52 

0.93 

19.5 

1.5 

3.5 

1530 hrs. 
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TABLE 4-15 
Results of Bi-Monthly Surface Water Quality Sampling Events at Station SC-10 in South 

Creek Basin during the period of May 1984 - March 1985. 

Parameters (Un1ts) May 1984 July 1984 ?ept. 1984 Nov. 1984 Jan. 1985 Mar. 1985 

BOD 5 (mg/L) 

Coliform, Fecal (per 100 ml) 

Coliform, Total (per 100 ml) 

Conductivity (umhos/cm) 

Dissolved Oxygen (mg/L) 

5.4 

79 

>2400 

Lead, Total, as Pb (mg/L) 0.08 

Nitrogen, Ammonia, as N (mg/L) 0.02 

Nitrogen, Nitrate, as N (mg/L) 0.28 

Nitrogen, Nitrite, as N (mg/L) 0.04 

Nitrogen, Total Kjeldahl, as N (mg/L) 0.14 

Oil and Grease (mg/L) 
+ pH (~ log[H ]) 

Phosphate, Dissolved Ortho, as P 

<1.0 

(mg/L) 0. 24 

Phosphate, Total, asP (mg/L) 0.27 

T enperature ( 0C) 

Total Suspended Solids (mg/L) 2.6 

Turbidity (NTU) 1. 5 

Time 



5.0 DISCUSSJON 

5.1 Nutrients 

5.1.1. Ell igraw Bayou Basin - Overview 

This basin showed high nutrient values during the initial 

early rain season flushing in May/June followed in July by 

a gradual decrease as the rainfall amounts diminished. 

Unlike both Catfish and South Creek, the Elligraw Bayou 

system appeared to rapidly discharge after locally heavy 

rainfall events. One example is an increase in TKN and BOD 5 

in February, 1984. This was probably the result of local 

rainfall after drier antecedent conditions. By July, 1984, 

the Elligraw system was discharging low volumes of water. 

This flow resulted entirely from groundwater exfiltration. 

The high phosphate values are a result of groundwater 

discharge since there was no other apparent source of 

surface water runoff. The nitrogen values continued to 

decline from previous levels. 

The nearby surface at Ballentrae reveals exposed 

phosphatized pebble and fossils throughout shallow 

deposits, and are assumed to extend down to the aquiclude 

of the surficial aquifer. 

There was no observed stream flow from late July, 1984, 

through January, 1985. 

5.1.2. Elligraw Bayou Basin - Summary 

Only two sampling periods were obtained from exit station 

EL-l over a three month period. Sampling of additional 
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months as well as sampling of parameters during and 

following a rain event will help describe the surface water 

quality of this relatively small drainage system. 

In summary, minimal quantities of water discharged from 

this area during May, and substantial flows occurred during 

July as a result of major storm events. However, there was 

no surface discharge during the remainder of the sampling 

period. 

5.1. 3. Catfish Creek Basin - Overview 

Two upstream stations were added to this basin for the 

1984/85 sampling period in an attempt to characterize 

off-site water quality contributions, and to determine that 

portion of the historical Elligraw Bayou flow which now 

contributes to the Trunk Ditch flows. The May, 1984, 

sampling was the most complete data set obtained since lack 

of rainfall produced drying conditions in the system 

thereafter. Station CC-2 was dry or had no flow by July, 

and station CC-3 was dry or had no flow by November. Only 

stations CC-4 and CC-5 were sampled in January, 1985. In 

March, 1985, station CC-5 was the only station with flowing 

water; thus the only station sampled. In spite of this 

discontinuity it was still possible to compare the upstream 

off-site contribution from Station 1 to the exit water 

quality, at the other stations over most of the period. 

Table 5.1 shows these comparisons general tendency for the 

nitrogen series to show lower exit than entrance values 

during the first several sampling episodes, but this 
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TNLE 5.1 
CQof'Misat IF ENTRY i'l{) EliT Rl!NT !lATA FIR 
9Jlfft<E I<ATERS IF ll£ CATf19i am< SlSTe< • 

~ {lllits) May l$4 .Ally 1964 ~. 1964 ltlv. 1984 Jan. l<Hi ..... l<Hi 

• -
liDs lmJ/Ll 5.3 3.3 1.8 1.7 1.2 

l.S 2.0 2.1 1.8 1.4 4.4 
13.2) {1.8) 16) 15) 15) 17) 

C.lifa1n, Total Ira- 100 Ill.) >2«ll >2«ll >2«ll 5«) >2«ll 
>2«ll >2400 lOCO >Z<OO >2400 >2400 

l<l) 148J) 11fll) llfll) 1900) 

C.lifam, fecal Ira- 100 Ill.) 110 920 5<0 5<0 !&XI 
I &XI >2400 9lO >2400 l&XI 9lO 

1>2400) 12400) 148J) 148J) lg)J) 

Leo!, Total, as H lmJ/L) 0.06 o.oz o.oz <O.oz 0.034 
0.06 o.oz o.oz <O.OZ 0.06Z o.oz 

10.04) 10.01) IO.OZ) IO.OZ) 

Nitro;liJI, l>malia, as N lmJ/L) o.oz <0.01 0,06 0.15 <0.01 
0.01 <0.01 0.04 0.16 <0.01 o.oz 

10.01) 10.00) 11.0) (O.IZ) 10.04) (0.06) 

Nitro;ll!l, Nitrate, as H (mJIL) 0.31 0.10 0.22 O.rll 0.06 
O.Zl 0.00 0.31 o.oo 0.01 O.IZ 

(0.06) (0.04) (0.06) (0.13) (0.35) (0.01) 

Hitro;liJI, Nitrite, as H (mJ/L) <0.01 <0.01 0.01 0.01 o.oz 
<0.01 <0.01 0,01 0.04 o.oz 0.01 

(0.06) (0.04) (O.OOZ) (O.OOZ) (O.OOZ) (0.003) 

Hitro;liJI, T$1 Kje:lah1, as N lmJIL) 0.17 0.00 0.19 O.Zl 1.2 
0.06 o.oz 0.19 0.48 0.9Z 3.6 

(O.!I.l) (2.0) (1.0) (0.20) (0.29) (0.48) 

Oil ard lhase (mJIL) 3.8 2.2 1.0 2.0 1.2 
"-' 1.4 3.4 <1.0 <1.0 <1.0 4.1 

15.0) (5.0) (8.5) (I) (3) (3) 

R'cs(:bate. 01ssolvsi ()-tto, as P 0.29 . o.zs 0.81 O.IZ 0.89 
(mJIL) 0.39 O.Zl 2.6 0.58 0.32 O.JZ 

'---~ (0.!95) (0.37) (0.36) (0.14) (0.41) (0.14) 

RJ:>sP>ate, Total, asP (mJIL) 0.31 0.33 O.!B 0.16 0.89 
0.44 0.29 2.7 0.66 0.34 0.49 

10.39) (0.49) (0.33) (1.0) (0.44) (0.17) 

Total ~ Solids (mJ/L) 2.9 1.0 3.2 Z.O 3.8 
<1.0 1.2 1.4 1.4 <1.0 <1.0 

(IZ) {5) (3) (2) (!) (2) 

TII1Jidity (IIIU) 4.5 2.5 1.3 0.8 Z.3 
<1.0 3.5 3.5 1.0 0.1 2.1 

• Entries fer Mv'dl- !trimter are fa" Statia\S 1 ard s. or tile enb'y an:! exit !XIints. respectively . .. 
Entries fir Jan.ory, 1!B!i"" fir Staticns 4 ard 5, resp!Ci:ively. Entries ( ) are fir 1$3/1964 data 
at cmpenble nmthly sarple tltes NO M"e pv.'ided fer c:arparative JUlllSeS. 

-.. =; 
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relationship begins to breakdown, i.e. N0 3 in September, 

and N0 3 and TKN in November. 

We believe this to be due to grazing animals being drawn 

to the only available surface water, i.e. the Trunk Ditch 

of Catfish Creek, more and more frequently as the drought 

period continued. 

Phosphate values in the 1984/85 sampling period are more 

variable between stations and sampling periods when 

compared to the 1983/84 period. This is a function of 

ground water supplies and contributions rather than from 

the surface ~ontributions influenced by grazing animal 

excretions. The 1984/85 results produced consistently 

higher values for phosphate at stations CC-4 and CC-5 

even though there was little or no surface runoff. There 

was local rainfall on site, and it is believed that this 

resulted in a periodic hydraulic loading of the surficial 

aquifer. This aquifer subsequently unloaded, through 

exfiltration, to stream channels carrying with it its high 

phosphate load. 

This pulsing of the surficial aquifer and dumping of 

phosphate occurred following the hydraulic loading of the 

surficial aquifer by infiltration of rainfall. This high 

groundwater source of phosphate was masked by high rates 

of surface discharge throughout the entire basin. 

While the 1983/84 results probably represent a more typical 

wet year for the resultant of surface and ground water 
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flows, the results of August 1984 through March 1985 are 

thought to more accurately represent the ground water 

contribution to phosphate loading of surface waters in 

dryer wet/dry season transition periods. 

5 .1. 4. Catfish Cre-ek Basin - Summary 

Nitrogen 

May 1984: A substantial reduction in all nitrogen species 

was noticed as water passes down the Trunk ditch to the 

exit point at station CC-5. Vegetation throughout the 

ditch was healthy and showed vigorous growth. 

July 1984: All nitrogen species generally diminished from 

upstream to downstream. Both the off-site source and the 

upper Catfish Creek tributary were found to be significant 

contributors during this period of higher discharge rates. 

September 1984: Ranch native wetlands were dry during 

September and cattle were active in and adjacent to the 

ditch throughout much of its length, particularly the 

mid-section of the basin. 

High concentrations of ammonia and TKN are thought to be 

transient at the mid-station, CC-4, probably again due to 

cattle activities. There was no apparent difference 

between entrance off-site and exit values. 
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November 1984: The upstream contribution was quite 

intermittent early in the dry season and there was no flow 

from tributaries (stations CC-2 and CC-3) by November 1984. 

Exit concentrations of the nitrogen species were slightly 

elevated from those of upstream off-site concentrations 

primarily due to heavy cattle activities adjacent to the 

flow ways. 

January 1985: Little change was observed over the previous 

period for nitrogen species. The TKN value was noticeably 

higher than previously observed. Perhaps animal wastes 

which may have been accumulating in the tributaries was 

washed into the Trunk Ditch by rainfall earlier in the 

month. 

March 1985: The March sample consisted only of the exit 

point at the Venitian Trailer Park; station CC-5. All 

other locations showed no flow. Ammonia, nitrite, and 

nitrate were at anticipated levels, but TKN once again was 

very high. Total flow in Trunk Ditch was minimal during 

this sampling episode suggesting that the concentrations 

of wastes were responsible for the higher nitrogen values. 

It should be noted again that the total loading to Little 

Sarasota Bay is not expected to be any greater than during 

the 1983/84 sampling period (i.e. dilution vs. concentrat­

ion) although total loading by parameters has yet to be 

determined (March 1985). 
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Phosphorous 

April 1984: The period of April 18 to May 22 was dry 

allowing the build up of phosphate in the surficial 

groundwater aquifer. The period of May 23 to May 29 was 

sufficiently wet to flush phosphate out of the aquifer and 

into the stream in excess of the ability of plants to 

utilize this nutrient. As a result, greater quantities of 

phosphate occurred at the exit point station CC-5 than, at 

the off-site upstream entrance station CC-1. 

July 1984: July had heavy to moderate rainfall throughout 

the month. The mid-point station CC-4 and the exit station 

CC-5 had less total phosphate being washed out of the 

aquifer causing dilution of phosphate levels. As the ditch 

system water level dropped the existing vegetation was 

brought closer to the bottom sediments. The vegetation 

eventually came to lie on top of the bottom sediments. 

This close physical proximity, excessive levels of hydrogen 

sulfide, low water levels, temperature stress and 

d~ssication, combined to kill the aquatic vegetation. As 

plants died absorption and utilization of nutrients 

diminished. 

September 1984: The upstream off-site contributions 

measured at station CC-1 during September were higher than 

previously observed and accounted for 33-336 percent of the 

total phosphate exiting the ranch. The mid-station data 

were substantially higher than the entry-point data. 

Phosphate flushed through the system in the absence of 
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viable plant uptake probably as a result of above normal 

contributions from groundwater sources. 

November 1984: The upstream off-site contributions at 

station CC-1 was intermittent and variable, but the aquifer 

still appeared to be a significant contributor as seen in 

the station CC-4 data. Aquatic plants in the mid and lower 

basin ditch had not recovered and growth was minimal. 

January 1985: No upstream off-site contribution was 

observed at station CC-1 during the sampling episode but 

intermittent rainfall may have produced local runoff. 

Light or variable rainfall appears to have produced some 

elevated phosphate levels as was evidenced previously. 

Plant growth began recovering but the lower values at the 

exit station are perhaps due to the dilution occasioned by 

greater ground water contributions. 

March 1985: High phosphate levels recorded at the only 

station sampled, CC-5, reflect ranch contributions since 

both the entrance station CC-1 and the tributary were dry. 

5.1.5 North Creek Basin - Overview 

Nutrient values were quite variable during the 1984/85 

sampling period for this system. Generally the values 

tended to be lower than the higher values observed in the 

1983/84 sampling period but periodic high levels did occur. 

This was due to livestock and wild animal use of the stream 

flows within the basin as other more isolated wetlands 

dried up. 
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5.1.6 North Creek Basin -Summary 

North Creek Basin data are difficult to interpret as 

limited surface flows occurred at station NC-6 at Preymore 

Road. Ground water exfiltration must have provided most 

of the surface water to this system in 1984 with the 

exception of the wet season rainfall period during July. 

Water exiting the Palmer Ranch at station NC-6 presently 

is caught in a series of retention facilities on the 

development south of Preymore Road. The quantities of 

water leaving the Ranch at this point are insignificant 

when compared to the total flows generated on the property. 

All but the heaviest rainfall would be completely detained 

within the North Creek Basin. Pursuant to Sarasota 

County's requests, North Creek was monitored at Highway 41, 

i.e. station NC-6A, from May .until September 1984. 

The effects of high fertilization and excessive watering 

of the golf courses south of station NC-6 and upstream of 

NC-6A, masked any understanding of the Palmer Ranch 

contribution measured at station NC-6A. 

5.1.6A Station NC-6A 

Station NC-6A (U.S. HWY 41 Bridge) data shows a significant 

influence of the tidal cycle (Table 4-8). High tides 

appear to produce higher nitrogen species, TSS, BOD 5, and 

lead values. Other parameters were variable with coliform 

bacteria generally lower on high tides, similar to Ranch 

discharges during a low tide. The low tide data collected 

~uring July exhibited generally higher levels than Ranch 
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discharges at- Station NC-6, suggesting that the intervening 

development was responsible for the higher nutrient values 

observed. 

Examination of ground water chemical data for the Catfish 

Basin (separate report) reveals that high levels of 

nitrate, phosphate, and lead are commonly found in the 

surficial aquifer and may be responsible for the high 

surface water values observed. 

5.1.7 South Creek -Overview 

Nutrients 

November and January data allow assessment of nutrient 

contribution from the eastern side of Palmer Ranch. During 

this time no upstream (off-site) contributions were 

received. As evident in the data collected at stations 

SC-7, SC-2, and the final water quality exiting via Oscar 

Scherer State Park, substantial improvement in water 

quality occurs within the first two thousand meters. 

Little additional treatment and nutrient removal appears 

to take place between the AMDA boundary and station SC-8. 

The State Park wetlands appear to effectively remove 

nutrients and other constituents but also may add some 

nitrates. Additionally, nitrates may be added to the 

system through ground water discharges (see Well Monitoring 

Report). 

Considering the substantial reduction in ammonia, 

phosphate, and TKN, the wetland systems are valuable in 
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overall water quality treatment and their preservation and 

enhancements are recommended. Phosphate may also be 

absorbed on particulate matter which will be removed by 

settling. 

Table 5.2 presents the comparison of entry and exit point 

data for Stations SC-7 and SC-8. From November 1984 to 

March 1985, only the data for Stations SC-8 are presented 

since there was no flow at stations above that point. For 

each parameter with multiple data, the upper most value in 

the column represents station SC-7, the entry station, the 

middle value is for SC-2, an exit station, and the bottom 

value is for station SC-8. 

5.1.8 South Creek Basin - Summary 

The land use for the South Creek Basin on Palmer Ranch is 

that of cattle pasture at the present time. Some 

intermittent off-site contribution is received from the 

Sunrise Development in the north portion of the basin but 

since mid-April 1984 this stream has not had flow. A 

significant off-site contribution of relatively poor water 

quality still enters the ranch property from the east. 

This farming operation, the Sykes Dairy operation, is 

monitored at station SC-7. Station SC-7 had a low, but 

perceptible flow during the May 1984 sampling, but did not 

flow until just prior to the July 1984 sampling effort. 

Station SC-7 was not sampled after September since water 

did not enter the ranch at this entrance station. The 

nutrient data are typical of that observed during the 
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M.E 5.2 
CXKliRJS(H CF OORY IHl EXIT RllNT !liTA FIR 
!l.A'ICE \l'lm<S CF 11£ saJlH am< SlSI91 • 

Per1Jret£n {\ilits) "'Y 1984 .lily 1984 Seot. 1984 tot. 19M Jon. 19135 ..... 19135 

. • -liDs (mJ!l l 8.9 3.5 8.8 2.7 1.4 2.7 
6.2 3.5 2.6 
5.0 2.3 1.3 

{2.2) {6.0) {4.0) {10) {6.0) {9) 

Colifam, Total {JB" 100 ot.) S«l >2400 1600 >2400 >2400 >2400 
>2400 1600 Z!!l 

931 1600 >2400 
{2400) {1100) {Z!IOO) {2400) {~) 

Colifam, Fecal {JB" 100 ot.) 110 >2400 350 >2400 1600 '"" Z!!l 1600 Z!!l 
79 >2400 350 

<{I) {I~) {1100) {2400) {~) 

0.(17 O.QJ o.az <O.!IZ 0.(17 o.az 
O.C6 o.az o.az 
O.C6 o.az 0.08 

{0.04) {0.01) {0.01) {0.01) . . 
Hitrcgen, Anralia, as N (111)11.) 0.44 0.13 O.ZB 0.(17 <0.01 <0.01 

0.01 o.az O.IZ 
<0.01 <0.01 <O.az 

(0.(17) (0.35) (1.0) (0.13) (O.!IZ) {O.C17) 

Hitrcgen, Nitrate, as N (111)11.) 0.37 0.(17 0.44 O.C6 <0.01 <O:C6 
0.70 . 0.(17 0.19 
0.41 0.08 o.zo 

(0.01) (0.18) (0.37) (0.18) (0.46) 

-, Hitrcgen, Nitrite, as N (111)11.) <0.04 0.01 O.C6 0.01 0.01 0.01 
<0.01 0.01 0.01 
<0.01 o.crz 0.01 

(0.01) (0.41) (0.01) (O.!lZS) (0.007) (4.04) 

1 Hitrcgen, Total Kjslahl, as N (111)11.) 0.92 0.16 2.8 0.38 0.76 1.8 
0.10 0.04 2.0 
0.18 O.IZ 0.46 

(1.4) (2.8) (1.0) (0.53) (0.44) (0.99) 

Oil ..0 !hose (111)11.) 1.0 3.8 1.0 3.2 3.0 8.8 
1.0 3.6 
1.0 4.8 

" (8) (5) (9) (I) (3) (4) 

~te. Dissolwd l)tlo, .. p 4.3 !.6 1.9 0.34 0.27 0.52 
(mjll) 0.40 0.34 0.39 

0.39 0.29 0.32 
(0.(17) (0.4} (0.52} (0.46) (0.44} (0.57) 

~te, Total, as P (111)11.) 4.7 1.6 2.2 0.46 0.29 0.93 
0.00 0.43 1.5 
0.43 0..16 0.32 

~ (0.1) (0.5) (1.1) (1.0} (0.44) (0.57} 

Total SusjErxjaj Solids (111)11.} 11.0 <1.0 lZ 6.5 2.7 1.5 
9.3 2.8 1.6 
5.1 2.2 z.o 

(5} (5} (IZ) (6} (1) (4) 

Tui:>idity {HRJ} 5.5 1.5 5.5 2.8 0.5 3.5 
3.5 1.7 0.5 

<1.0 4.0 0.5 

• Entries are for Statials 7, 2 am 8, in mler fran tq> to b>ttan of table • .. 
Entries are for Statial8 cnly. 

( lwr1es ( ) ""for tile 1983/1984 data at C<JI'II""'ble nm1hly SOillle tm am ore IJV'idld for """""tive p.rJX>Ses. 
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1983/84 sampling period, having extremely high levels of 

both nitrogen and phosphate. The off site water input was 

low when compared to the discharge from the large wetland 

system upstream of station SC-2. Of these two flows, 

station SC-7 appeared to produce the moderately high 

nutrient levels observed at station SC-2. 

Nutrient concentrations at station SC-8 (at Oscar Scherer 

State Park) below the exit station SC-2 were less than 

those upstream of station SC-2. If one considers only the 

Palmer Ranch inputs, stations SC-1, 2, 3 and 4, the 

differences are not significant. 

July and September results suggest that highly polluted 

water enters the Ranch at station SC-7. The surface flows 

were reduced with local rainfall and/or ~round water 

discharges producing greater nutrient concentrations in 

September than in July 1984. Flow from the wetlands north 

of station SC-2 was declining during this period so that 

surface water flow through station SC-7 made up a higher 

proportion of the total flow at station SC-2 than earlier 

in the 1984 sampling period. 

The South Creek Basin system was dredged for channel 

maintenance and flow improvement during September and 

October, 1984. From an enginering standpoint this time 

period was chosen since the channel was almost totally dry 

for most of its length. 
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Several consequences of this maintenance dredging resulted. 

First, most of the existing channel vegetation was removed 

which included both rooted and floating aquatic vegetation. 

Thus for several months the channel was devoid of 

vegetation, no nutrient uptake occurred, and some drying 

and oxidation of remaining ditch bottom organic matter 

occurred. Prior to the dredging much of the channel had 

a thick cover of vegetation such as hyacinth, pickerel 

weed, and cattail. Second, substantial quantities of 

organic bottom sediments were removed and piled on the 

banks causing the following: 

1. The benthic oxygen demand, which is typically ·very 

high in such sediments, was effectively decreased. 

2. Water treatment functions such as nutrient recycling 

and heavy metals uptake were lost as these organic 

sediments were removed and stockpiled. 

A third consequence is thought to be related to the 

physical channel improvement itself. Widening and 

deepening the channel improves the hydraulics 

substantially, but also tends to reduce the "spill-over" 

of water into adjacent natural wetlands where treatment 

occurs. 

The end result of the maintenance dredging is a cleared and 

deepened ditch, but one that has lost some treatment 

function. This is very reminiscent of the Trunk Ditch 

which transmits water of poor quality rapidly through the 

system without significant treatment prior to exiting at 
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station CC-5. Some water hyacinth and water lettuce, 

remnant from the maintenance dredging, began to flourish 

in the deeper portions of the channel. 

Alternative routing and treatment scenarios suggested in 

the Stormwater Management Plan (SWMP) would either force 

water out of this improved channel into nearby wetlands for 

treatment or result in substantial pending which would 

provide some treatment through nutrient removal, TSS, TKN 

and BOD 5 reduction. Increasing the residency time of 

surface water flows within natural and enhanced wetlands 

within the basin would enhance the treatment of the waters. 

Periodic harvesting of wetland plants is an effective means 

of removing accumulated nutrients. 

The 1983/84 season was accompanied by heavy hydraulic 

loading of most wetlands and the shallow storage aquifer 

of the South Creek System. In contrast, the 1984/85 sample 

period found the system storage at lower levels. Dilution 

and surface water treatment by the wetlands reduced overall 

concentrations of nutrients in the earlier 1983/84 sampling 

period compared to the recent 1984/85 sampling. 

5.2 Other Parameters 

5.2.1 General Considerations 

Colifo-rm Bacteria: Total and fecal coliform counts tended 

to be uniformly high during most periods when cattle were 

using the ditches to cool, graze in, and drink from. 
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Suspended Solids and Turbidity: These two parameters would 

appear to be closely related since they both report 

particulate material in the water column. This is not 

strictly true, since "suspended solids" is a gravimetric 

measure (in mg/1) and turbidity (in NTU's) is a function 

of the light scattering ability of particles. Although a 

gross correspondence is often seen in the data, this is not 

always true. For example, a very small weight may produce 

a very high turbidity, e.g. the fat in a drop of milk, and 

conversely, a large weight may produce a low turbidity, 

e.g. as when the·solids are represented by a few, large 

heavy particles. 

Biological Oxygen Demand (BOD 5): This parameter was quite 

variable ranch-wide with perhaps slightly higher values in 

the South Creek system. Values are generally consistent 

with those observed for pasture land, with similar 

management conditions. 

Lead: This heavy metal is an indicator of road/traffic 

wastes. Values were unexpectedly high initially but 

declined to a sustained low level throughout the 1984/85 

sampling period. Lead enters the Palmer Ranch in the 

Catfish Creek Basin system from the north along Clark Road 

and the adjacent industrial parks as well as from the 

Country Club of Sarasota through its lake system. In the 

South Creek Basin system the primary source of lead is from 

along the I-75 corridor with its roadside drainage. 
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The lack of any obvious pattern between stations or basins 

is regarded as a result of the intermittent flows, the 

timing of sampling, and the heavy use of the waterways by 

cattle. 

5.2.2 Summary 

Other parameters included in the sampling program were 

suspended solids, B00 5 , oil and grease, lead, and 

bacteria. All constituents are observed to be quite 

variable throughout the 1984/8S sampling period. 

Suspended solids and BODs were the most variable. The 

timing of livestock use of the ditches is thought to be the 

major contributor. Stations CC-3 and CC-4 are the most 

variable, generally showing higher concentrations than 

stations CC-1 or CC-S, although the upbasin off-site 

contribution at station CC-1 was consistently high. Low 

flow rates and reduced velocity in Trunk Ditch flows 

allowed suspended solids to settle prior to the exiting at 

cc- s. 

Higher concentrations of solids and BODs in the May 1984 

episode was probably a reflection of the previous 8-9 days 

of rainfall. High oil and grease levels in July at station 

CC-4 were probably the result of discharges from the 

maintenance shed area in the Country Club of Sarasota. 

Slightly higher lead concentration in May is thought to 

reflect runoff from roads and streets. The higher values 

can be expected to be significantly higher during the first 
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rain event of the wet season and sampling occurred after 

8-9 days of rain. Subsequently, July samples followed 33 

days of rainfall and suggests that the entire system had 

been flushed by that time. September and November values 

were lower as surface flows were made up almost entirely 

of ground water base-flow. 

5.2.3 Discussion 

5. 3. 

Stations which allow determination of th'e role of the two 

waste water treatment facilities to nutrient loading of the 

Catfish Creek system should not be eliminated. Both 

facilities use ponds which infiltrate the ground water. 

Phosphate an1 nitrogen rich waters could seep into the flow 

way through exfiltrati.on of the surficial and upper surface 

of the deeper aquifer. 

In Situ Measurements 

Dissolved Oxygen (DO): Levels of DO tend to be higher when 

the water is colder due to increased saturation values and 

a general slowing of biological processes, a major user of 

oxygen. The diurnal variation in DO values can be large. 

The time of sampling must be considered when assessing 

these values. Dead or dying vegetation in all canals 

reduced photosynthetic oxygenation and also increased 

oxygen demands. 

DO values at the Ranch exit stations in 1983/84 tended to 

be slightly lower than during the 1984/85 sampling period. 

- 58 -



Temperature: The influence of shading and contributions of 

ground water to overall stream flow are viewed as the most 

significant modifiers to surface water temperatures within 

a season. In shallow, slow moving, reaches, diurnal 

temperature variations also modify recorded surface 

temperatures. Flow within any segment obviously modifies 

surface temperature by allowing a greater or lesser heat 

gain to occur. Large shallow wetland marshes can have a 

profound influence on downstream locations if their 

contribution to the total flow is large. 

Conductivity: There appears to be a general decrease in 

conductivity values over the 1984/85 sampling period. The 

peak in conductivity as shown in the July sample is thought 

to correlate with heavy rainfall during that month. One 

might expect a direct correlation with the amount of 

rainfall and/or the overall contribution from the ground 

water, but ~his is not clear due to the rapid lowering of 

the water table and low number of stations sampled in the 

last half of the sampling period due to no flow conditions. 

Hydrogen Ion Concentration (pH): Higher pH values appear 

to be related to the surface source contributions and 

antecedent conditions. Heavier than normal winter and 

early spring rainfall are thought to have flushed normally 

acid components from wetlands. A drier March and April may 

have allowed the accumulation of more alkaline buffering 

components from off-site and on-site contribution, (i.e. 

oxidation of limerock, sludge disposal and waste treatment 
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water). These would have been flushed into waterways by 

the time of the May sample. 

Drier conditions tended to produce lower pH values during 

the sampling period. Leaching of humic acids and 

decomposition of pine needles may be responsible for the 

observed acidic condition . 
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