ANNUAIL REPORT
OF THE
CONTINUING SURFACE WATER QUALITY
MONITORING PROGRAM
FOR THE PALMER RANCH
APRIL 1986 - MARCH 1987
SARASOTA COUNTY, FLORIDA

January 1988

Prepared For:

PAILMER VENTURE
7184 Beneva Road
Sarasota, Florida 33583

Prepared By:

CONSERVATION CONSULTANTS, INC.
P. 0. Box 35
5010 U.S. Highway 192 North
Palmetto, Florida 33561

Y O, L S

H. Lee Davis, Ph.D. Richard W. ©Cdell
Principal Investigator Staff Scientist




PRINCIPAL PROJECT PARTICIPANTS

CONSERVATION CONSULTANTS, INC.

William W. Hamilton
H. Lee Davis, Ph.D.
Richard W. 0Odell

Sherrie A. Leman

Project Director
Principal Investigator
Data Acquisition and Management

Laboratory Services




TABLE OF CONTENTS
Page
INTRODUCTION ..... cssasasssemsenn 4 st e s esacsnneeresearn 1-1
GENERAL ENVIRONMENTAL SETTING ...cct0ccecncseroconannan 2-1
2.1 Climabe v eiiiiictcsrssessesassasnrasssanannenneses 2-1
2.2 B0LlS ittt tittecarertr ettt srranacteaas ey 2=-2
2.3 Land Use and Vedetation .....ceeieenecccannanannss 2=2
2.4 Drainage +eceeeeieetttiieesasssasaassssssnaannans 2-5
2.4.1 Cabfish Creck i.ieeecessssnnsnsansnssananas 2-8
2.4.2 Trunk DitCh .veieeernescnssnsacsncsannssnsns 2-8
2.4.3 North Creek .ceiiieasecscsreasssssssasacsassss 2-10
2.4.4 South Creek .iiceeecesoscrsncarsncsnsscncnsnss 2=-10
2.4.5 EFlligraw BaAVOU +eccececssssannnnscs ey 2-11
2.4.6 Matheny Creek iiieesescsssanseasascsanaasnss 2-11
2.5 Water Quality Classification .....ciiiiiennnnanns 2-11
FIELD AND LABORATORY PROCEDURES ..iiceeeransanns [ 3-1
3.1 Station Locations and General Descriptions ...... 3-1
3.2 Parameters and Sampling FrequUencCy ..cesscccnsscns 3-4
RESULTS AND DISCUSSION ....... e sassssasssesreeenanen. 4-1
4.1 Rainfall and Hydrology .t.ciieessecssscccnnsnssssa 4-1
4.1.1 Rainfall ........ fee s eeescsiea e 4-1
4.1.2 Stream SLage ..iveeitcetircrssacsenossrsssronnan 4~4
4,1.3 Stream FlOW ..cveeeecanssanarnnsnsnmososens 4-5
4.2 Physical Water Quality Parameters .....cceeeeceas 4-7
4.2.1 Water TemperablTe® ..cvcsiscssessnannansoses 4=7
4.2.2 Bpecific COoNdUCLANECE vvveveerervronaaacanss 47
4.2.3 Total Suspended S0lidsS ..veeecernnnsnnncnn 4-10
4.2.4 Turbidity ..iviiiiiiinnorarsanenssnarononas 4-11
4.3 Oxygen Demand and Related Parameters .......c.... 4-13
4.3.1 Biochemical Oxygen Demand «c.ceesvensoansas 4-13
4,3.2 Dissolved OXVUSN «--cewecctasastasssssanse 4-15
4.3.3 PH cetiieecrnnessssesersorassssscsensonana 4-16
4.4 Macronutrients .......cccieeeennerrnsatonnnnnnnans 4-18
4.4.1 Total NIitrogen .u.eeeeeeeeeeeennsenanseass 4-18
4.,4.2 Nitrife v ieerennnneesneennnnasennonnancnas 4-20
4.4.3 Nitrate .iieeriereeenscnsesnnsosnssosasanens 4-22
4.4.4 Ammonigcal NItrogen ....eeeeeensconncecsns 4-23
ii




4.4 Macronutrients (Continued) Page

4.4.5 Organic Nitrogen ....ceeececeeccocasosssns 4=-25

4.4.6 Total Phosphate ...ttt enrrineenennas 4=-26

4.4.7 QOrthophosphate .....ccierieirerecstteccanas 4-29

4,4.8 Nutrient Ratios ...eeeveanesas ceeaeae s 4-30

4.5 Trace Elements .uieieresnscassastssssasanosaansne 4-32

4.5.1 ArSenicC cu.eeessrsnssensssnsesssansnnannas 4-32

4.5.2 Cadmium ...ccecenscacscse Cereemr e 4-33

4.5.3 ChXromiuUl ...ceevecececaccarnnmnasn e st et e 4-34

1.5.4 COPPEY tiiisestssetacusssnsssnssnssnssasens 4=-34

4.5.5 L12A0 ecoeivsccsersascosoncsccssssssessnrsnsnas 4-34

4.5.6 MEILCUXY ttvesotassessssasscannsssnasssssnss 4-35

4,.5.7 NIiCKEL .. vveeeeecesanonnnsassssssnsansannaans 4-36

4-5-8 Zlnc R R E R E E R I I T R R T S R 4—36

4.6 Organic Constituents .......... etaseaenas e eeseea 4-37

4.6.1 0ils and CreaSEeS .v.eesesosessanancssscsses 4-37

4,.6.2 Organcochlorine Pesticides ......ciiieanans 4-38

4,7 Bacterioclogical Parameters ......eveeeccuccsscsansssns 4-40

4.7.1 Total COLlifOXT «evweeeeseceanconoens e e 4-40Q

4.7.2 Tecal COLlifOrM weeieeseseneseannossconnanans 4-42

5-0 SUMARY ------------ -o.--------.-‘ ---------------- a3 = am 5_1

6.0 REFERENCES ..t eeveessveceas r e e s s et s e et 6-1
APPENDICES

Appendix A. Water Quality Data
Appendix B. Subcontract Laboratory Reports
Appendix C. Monitoring Team

iii




Figure
Figure
Figure
Figure

Figure

1.1

2.1

2.2

3.1

4.1

LIST OF FIGURES

Page
General Site Location ....ccveirivinennccnnnnss 1-2
Scil Associations in Region ... inernnnnnncans 2-3
Palmer Ranch Drainage Basins ....seeeecancsens 2=7
Locations of Monitoring Stations ............. 3=-2

Historical vs. Actual Rainfall Recorded on
the Palmer Ranch, March 1986 - April 1987 .... 4-2

iv




Table

Table

Table

Table

Table

Table

Table

Table

LIST OF TABLES

Page
Monthly Average TemperatUresS ...ccceccccssesassen 2-1
Descriptions of Soil Associations .............. 2-4
Applicable Water Quality Criteria ........cc.... 2-12
General Descriptive Characteristics of
Each Surface Water Quality Sampling Station .... 3-3
Date and Time of Sampling for Third
Annual Monitoring Period of April 19286 -
March 1987 .iiieeiinnscesnnnannns Wt et en e 3-5
Collection and Analytical Methods .......cc0u..n 3-6
Rainfall Recorded on the Palmer Ranch during
the Period of April 1986 - March 1987 .......... 4-3
Summary of Results - Palmer Ranch Surface
Water Quality Monitoring Program
April 1986 = March 1987 ...eevcencscansoassannnsn B2




Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table

A-10

A-11

A-12

A-13

A-14

A-15

A-16

A=-17

A-138

A-19

A-20

A-21

A=-22

A-23

LIST OF APPENDIX A TABLES

Page
Stream Stage (ft) .......cciiiiiiiiiiiiiiiiia. A-1
Stream Flow {(GPM) ...ccevasancans e e he e e A-2
Water Temperature (oC) ..ecveveiineiiiraannnn, A-3
Specific Conductance (UmMhoOS/CM} .. vuieevraenssss A-4
Total Suspended 80lids (MY/1l) ceeeeeeensoanaass A-5
TUrbidity (NTU) veereeevenenoonsosssescccnnonsss A-6
5-Day Biochemical Oxygen Demand (mg/l) ........ A-7
Dissolved Oxygen (MY/l) c.veecresnaresesnonsana A-8
PH (Lo H ) tierir ittt teeeenereenneananns A-9
Total Nitrogen {mg/l) «...cveeeesnsonsasncnnas A-10
Nitrite (Mg/l @S N} tuiiicenenronnnannanacnnenns A-11
Nitrate (mg/l @as N) c.ivnneeeetnnsncerccnnnnnass A-12
Ammoniacal Nitrogen (mg/l) ....eeiniennnnennanas A-13
Organic Nitrogen (Mg/1l) ....eeeesnncnnanonaenes A-14
Total Phosphate (Mg/l @S P} +cveeverrnsosccaans A-15
Orthophosphate {(mg/1 @S P) it iiiincrnnnnnenens A-16
Total N to Total P Ratios ....cuinnvinnrecnnsnns A-17
Inorganic N to Inorganic P Ratios .....eeeveaes A-18
Trace Elements (MG/l) ..ot veeinenennnessnannans A-19
Oils and Greases (MY/Ll) ..vuversncacnnnnnsannes A-20
Organochlorine Pesticides (Ug/l) ..ceeeeeeenen. A-21
Total Coliform (count/100 M1} tuevrevennneannnn A-22
Fecal Coliform (count/100 Ml) «veeeevuannnnnnns A-23

vi




ANNUAL REPORT OF THE
CONTINUING SURFACE WATER QUALITY MONITORING PROGRAM
THE PALMER RANCH
SARASOTA COUNTY, FLORIDA

1.0 INTRODUCTION

A master development plan for the North Tract of the Palmer Ranch
is being implemented pursuant to the terms and conditions of the
Master Development Order (MDC) which was adopted on December 24,
1984 by the Board of County Commissioners of Sarasota County.

The MDO calls for planning and developing the 5,119-acre North
Tract of the Palmer Ranch in incremental developments. Construc-—
tion of the first incremental development (Prestancia) was
initiated in 1986 and involved the realignment of various streams
flowing through the property. As shown in Figure 1.1, the North
Tract of the Palmer Ranch is located in west-central Sarasota

County.

Pursuant to the conditions of the MDO, a "Continuing Surface
Water Quality Monitoring Program" is required to be performed
prior to and during construction of the North Tract except during
the period in which a storm event monitoring is to bé performed
as specified in the Agreement of Understanding between Sarasota
County and Palmer Venture established during August 1987.
Additionally, annual reports of the monitoring program are
required to be provided to the Sarasota County Planning Depart-
ment, the Southwest Florida Regional Planning Council, the
Florida Bureau of Land and Water Management, and all affected
permitting agencies pursuant to the requirements of Chapter
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380.06(14) and {16), Florida Statutes, Chapter 9B-16.25, Florida
Administrative Code, and procedures established by the Southwest

Florida Regional Planning Council.

The primary purpose of the required "Continuing Surface Water
Quality Monitoring Program" is to provide a continual assessment
of the surface water quality conditions prior to and during the

construction activities on the North Tract of the Palmer Ranch.

The monitoring program which was initiated in May 1984 employed a
bimonthly sampling frequency as required for the first year of
monitoring. Subsequently, the scope of the monitoring program
for the following two-year period was revised during an agency
review meeting in June 1985. The meeting involved the
.developer's representative, Mr. T. W. Goodell, and Mr. Russ Klier
of Sarasota County Pollution Control Division (personal
communication}with Mr. T. W. Goodell). The revised workscope
entailed a 13 station network with a quarterly sampling frequency
for the parameters monitored during the first year except trace
elements and organochlorine pesticides which would receive annual
audits (refer to correspondence of Mr. T. W. Goodell to Mr. Russ

Klier of July 24, 1986).

Palmer Venture contracted Conservation Consultants, Inc. (CCI) to
carry out the Continuing Surface Water Quality Monitoring Program
beginning during the second year of the monitoring program. CCI
began monitoring on September 16, 1985, pursuant to the
instructions provided by Mr. T. W. Goodell. The first year of
the monitoring program was performed by GeoScience, Inc.

1-3




The observed water quality conditions recorded during the third
monitoring year of April 1986 -~ March 1987 are reported herein.
The report includes a discussion of the results with respect to
applicable water cquality criteria, observed spatial and temporal

trends, and correlations between parameters.




2.0 GENERAL ENVIRONMENTAI: SETTING

2.1 Climate

Prevailing climatic conditions in west-central Florida are sub-
tropical, characterized by abundant rainfall and moderate
temperatures. Average monthly temperatures derived from two

separate 30-year periods of record are provided in Table 2.1

below :

Table 2.1 Monthly Average Temperatures
(National Weather Service -~ Tampa, Florida)

AIR TEMPERATURE

1941-19702 1931-1960P

MONTH

Oc o O¢ Cr
January 16.4 6l1.6 16.9 62.4
February 17.2 62.9 i7.7 63.83
March 19.4 66.9 19.4 67.0
April 22.3 72.1 22.1 71.8
May 24.8 76.7 24.9 76.8
June 26.8 80.3 26.9 80.4
July 27.6 81.6 27.6 8l1.6
August 27.7 81.9 27.8 82.0
September 26.9 80.5 27.0 80.6
October 23.9 75.0 23.9 75.1
November 15.8 67.7 19.9 67.9
December 17.1 62.8 17.4 63.4
Annual 22.5 72.5 22.6 72.7

8Thompson, 1976
PBradley, 1974

Based on a 30-year period of record, rainfall in Bradenton,
Florida (NOAA, 1977) averages 56 inches per year. The minimum
annual rainfall recorded during the 30-year period was 29 inches

while the maximum was 93 inches. Historical rainfall trends for
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this area show that a wet season occurs during the period of June
through September followed by a dry season during the period of
October through December. On the average 62 percent (35 inches)
of the annual rainfall occurs during the summer with only 13
percent (7 inches) during the fall. The dry season is followed
by a short wet period during February and March and subsequently

a short dry period during April and May.

2.2 Soils

Soils in the area of the Palmer Ranch are generally sandy except
in areas of low relief and poor drainage where peaty mucks are
common. Upland soils found throughout the Palmer Ranch are
predominately of the Myakka-Immokalee-Basinger Association. This
soil association is defined as being nearly level with poorly

drained sandy soils.

Along the well-incised banks of several drainage ditches
traversing the Palmer Ranch (e.qg. lower reach of Catfish Creek),
it is evident that a natural marine deposit exists just below the
ground surface. This marine deposit contains a thin layer of
shells and shell fragments. Figure 2.1 and Table 2.2 provide the
locations and descriptions of the soil associations that occur in

the area of the Palmer Ranch.

2.3 Land Use and Vegetation

Historically, the primary land use within the Palmer Ranch has
been cattle ranching. However, recent changes in land uses on
the Palmer Ranch have included wastewater treatment facilities
and associated spray effluent fields and land disposal of sludge.
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GENERAL. AREA
PALMER RANCH NORTH TRACT

Source: The Florida General Soils Atlas,
Florida Division of State Planning
(1975)

FIGURE 2.1
SOIL, ASSOCIATIONS IN REGION
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Mykia-immokalee-Basinger
Immokales-Pomeilo
Pompano-Charidte-Delray
Watasso-Bradanton-Myasia
Placid-Basinger
Dzlray-Manatee-Pompans
Fresh Water Svamp & Marsh
Tidal Marsh & Swamp-Coastal Beach Rlidges
Pomeilo-Paola-St. Lucle
Immokaies-Myakia-Pompano
Adamsvilla-Pompane
Scranton, var. -Ona-Placid
Terna Cela




Table 2.2 Descriptions of Soil Associations.

Area Map Unit Seil Association
Definition No. Description
Areas dominated by moderately 4 Tavares-Myakka assoclation: Nearly level to gently sloping, moderately well-dralned solls
well to poorly drained solls sandy throughout and poorly dralned sandy soils with a weakly cemented sub solls.

not subject to flooding

5 Pomello-St. Lucie assoclation: Nearly level to sloping, moderately well drained, sandy solls

with weakly cemented sandy subsoll and excessively drained solls sandy throughout.

7 Myakka-Pomello~Basinger associatlon: HNearly level, poorly and moderately well drained, sandy

s0ils with weakly cemented sandy subsoll and poorly drained sandy soils throughout.

8 Myakka-Immokalee-Basinger assoclation: HNeaxly level, poorly drained, sandy solls with weakly

cemented sandy subsoll and poorly drained sandy soils throughout.

26 Imokalee-Pomello association: Nearly level to gently sloping, poorly and moderately well
drained, sandy soils with weakly cemented sandy subsoill.

¥-Z

30 Wabasso-Bradenton-Myakka assoclation: Nearly level, poorly drained, sandy solls with a weakly
cemented sandy subsoil layer underlain by loamy subsoil; peoorly dralmed soils with thin, sandy

layers over loamy subsoll and poorly drained solls with weakly cemented sand subsoll.

35 Pomello-Paola-8t. Luclie assoclation: Nearly level to sloping, moderately well drained sandy

s0ils with weakly cemented sandy subsoil and excessively drained solls, sandy throughout.

36 Imokalee-Myakka-Pompano associatlon: Nearly level, poorly drained, sandy soils with weakly

cemented sandy subsoil and poorly dralned soils, sandy throughout.

a7 Adamsville-Pompano assoclation: Nearly level, somewhat poorly and poorly drained, soils, sandy
throughout.
38 Scranton, var.-Ona-Placid assoclation: Nearly level, somewhar poorly drained, dark surface

soils, sandy throughout; poorly drained secils with thin, sandy layers over weakly cemented sandy
subsoil and very peoorly drained solls, sandy throughout.




Table 2.2 Descriptlons of Soll Associatlons (Continued).

Ares Map Unlt Soil Asscclation *
Definltion No. Description
Areas dominated by poorly and 28 Pompano-Charlotte~Delray association: Nearly level, poorly drazined soils, sandy throughout,
very poorly drained solils and very poorly drained soils with thick sandy layers over loamy subsoil.
subject to flooding

31 Placid-Bassinger assoglation: Nearly level, very poorly and poorly drained scils, sandy
throughout.

32 Delray-Manatee~Pompano assoclation: Nearly level, very poorly drained soils with thlck, sandy
layers over loamy subsoil; very poorly dralned sandy soils, with loamy subsoll and peorly
drained soils, sandy throughout.

33 Fresh Water Swamp and Marsh association: Nearly level, very poorly drained soils subject to
prolonged flooding.

34 Tidal Marsh and Swamp-Coastal Beach Ridges/Dune associatlon: Nearly level, very poorly drained
soils subjeet to frequent tidal flooding, high-lying coastal dune-like ridges and deep, draughty
sands.,

39

Terra Cela assoclation: Nearly level, very poorly drained, well-decomposed, organic solls 40-91
em (16-36 lnches) thick over loamy material,




During the second monitoring year, the land application of sludge
wastes on the Palmer Ranch was discontinued. Additionally, the
construction of the Central County Utilities Regional Treatment
Plant and an adjacent golf course was completed during the second

year of the monitoring program.

Land uses adjacent to the ranch which are located upstream in
several drainage basins covering portions of the ranch include
golf courses, roads and highways, residential developments, a

mobile home park, commercial businesses, a dairy farm and light

industry.

The primary vegetation associations found on the ranch include
pine flatwoods, improved and semi-improved pastures, wet prairi-

es, marshes and sloughs, swamps, and wetland fringing hammocks.

2.4 Drainage

The North Tract of the Palmer Ranch ig divided into six primary
drainage basins which ultimately discharge into Little Sarasota
Bay. Two basins, the Catfish Creek-Trunk Ditch Basin and the
South Creek Basin, drain the majority of the North Tréct. As
shown in Figure 2.2, approximately 2,590 acres of the Catfish
Creek-Trunk Ditch Basin which has a total drainage area of 3,700
acres and approximately 1,770 acres of the South Creek Basin
which has a total dralnage area of approximately 12,000 acres are
located on the North Tract. Four minor basins also drain
portions of the property. These include Matheny Creek Basin (40

acres), Elligraw Bayou Basin (180 acres), North Creek Basin (460
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acres), and Clower Creek Basin (80 acres). The major streams of

these basins are generally described in the following sections.

2.4.1 Catfish Creek

Catfish Creek is a meandering stream that flows southwest to the
southern boundary of the property, intersecting Trunk Ditch, a
straight man-made canal, at five locations. The upper reach of
Catfish Creek receives off-site draiﬂage from commercial and
industrial areas near Clark Road. Many of these commercial and

industrial areas lack stormwater management systems.

On the Palmer Ranch, Catfish Creek receives drainage from an
effluent disposal spray field of Palmer Utilities and a spray
field and golf course irrigation system operated by the Central
Ccounty Regional Utilities Wastewater Treatment Plant. The
remainder of drainage into Catfish Creek originates in wetlands,
pine flatwoods and improved pasture. At the end of the third
monitoring year, i.e. February 1987, an upper segment of Catfish

Creek underwent realignment.

Downstream of the Palmer Ranch, Catfish Creek receives draihage
from residential areas and runoff from U.S. Highway 41. Further
downstream, Catfish Creek is subject to the tidal influences of

Little Sarasota Bay.

2.4.2 Trunk Ditch

Trunk Ditch is a straight canal that was constructed by Sarasota
County to improve drainage. During early 1986, Trunk Ditch was

realigned in association with the Prestancia golf course con-
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struction. In the realigned segment, Trunk Ditch exhibits an.
enlarged channel and two weirs which result in lentic conditions
during the dry season. Upstream and downstream, however, Trunk
Ditch exhibits steep banks showing evidence of erosion. Vegetat-
ion in Trunk Ditch is dominated by hydrilla, Elodea, cattail and
other aguatic weeds except in the realigned segment which was
generally void of macrophytic vegetation during the third

monitoring year.

Trunk Ditch originates near the northern end of the property and
flows south where it becomes contiguous with a dredged tributary
to North Creek. As previously mentioned, Trunk Ditch intersects

Catfish Creek at five locations.

Runoff entering the upper reaches of Trunk Ditch originates along
Clark Road including the adjacent commercial and industrial
areas. Downstream, runoff enters Trunk Ditch from the Prestancia
golf course, the Country Club of Sarasota and the contiguous
residential area, as well as pine flatwoods, improved pastures,

and wetlands of the Palmer Ranch.

In addition to two weirs in the realigned segment of Trunk Ditch,
a sill (elevated streambed) exists between the last confluence
with Catfish Creek and its juncture with the North Creek Basin.
During dry periods when water levels are low, Trunk Ditch only
flows into Catfish Creek resulting in stagnation in its southern-
most segment at its juncture with the North Creek Basin. During

periods of high water, however, Trunk Ditch flows into catfish




Creek and over the aforementioned shallow sill into the North

Creek Basin via a dredged tributary to North Creek.

2.4.3 North Creek

North Creek is connected to Trunk Ditch by a dredged tributary
located near the southern boundary of the North Tract. The banks
of this tributary are vegetated with grasses, weeds, and trees
resulting in a partially overhanging canopy. Most of the
drainage into this dredged tributary originates in improved
pasture, idle agricultural land, and a marsh/slough systemn.
Downstream of the North Tract, Trunk Ditch enters the main
channel of North Creek which subsequently flows into Little
Sarasota Bay. Residential areas, U. S. Highway 41, and pine

flatwoods drain into the downstream reach of North Creek.

2.4.4 South Creek

Scouth Creek is a meandering stream that has been partially
channelized. The banks of South Creek are vegetated with grasses
and occasional pines while its channel is generally void of
agquatic vegetation. Upstream of the Palmer Ranch, South Creek
receives drainage from a golf course, mobile home park, I-75, and
a large dairy. Drainage within the ranch enters South Creek
primarily from improved pastures and pine flatwoods but to a
lesser extent from a portion of the CCU spray field. Downstream
of the ranch, South Creek flows through the Oscar Scherer State
Recreationél Area and subsequently into the tidal waters of

Little Sarasota Bay.




2.4.5 Elligraw Bayou

Elligraw Bayou is a channelized stream that flows southwesterly
to Little Sarasota Bay. The banks of Elligraw Bayou are moderat-
ely sloped and vegetated with grasses and trees. On the ranch,
Elligraw Bayou receives drainage from marshes, sloughs, open
areas and Prestancia. Downstream of the Palmer Ranch, Elligraw
Bayou flows through Ballantrae and several other_residential

areas before entering Little Sarasota Bay.

2.4.6 Matheny Creek

Matheny Creek is a channelized stream that originates in the
marshes and sloughs northwest of the Palmer Ranch. It flows
southwest and eventually discharges into Little Sarasota Bay.
The banks of Matheny Creek are steep and vegetated with grasses
and some trees. Drainage enters Matheny Creek from residential

developments, commercial and industrial areas and golf courses.

2.5 Water Quality Classification

The segments of the streams traversing the North Tract of the
Palmer Ranch are non-tidal freshwater systems which have been
designated by the State as Class III waters. Downstream, these
streams flow into a predominantly marine tidal system (Little
Sarasota Bay) which is classified as an Outstanding Florida Water
(OFW). 1In addition, the segment of South Creek which flows
through the Oscar Scherer State Recreational Area is classified
as an OFW. State and Sarasota County water quality standards
applicable to the Continuing Water Quality Monitoring Progran,

i.e. predominantly fresh waters, are listed in Table 2.3.
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Table 2.3 Applicable Water Quality Criteria

Parameter State of Florida Sarasota County
FAC 17-3 Ord. No. 72-37

Arsenic Not > 0.05 mg/l Not > 0.01 mg/l

BOD-5 Not to be increased in a manner Same as FAC 17-3

that would depress Dissclved
Oxygen levels below criteria.

Cadmium Not >0.0008 mg/l in predominant- Not >0.01 mg/1
ly fresh waters with a hardness
of less than 150 mg/l of CaCOj.
Not to exceed 0.0012 mg/l in harder

waters.
Chromium Not > 0.05 mg/1l in Not > 0.02 mg/1
predominantly fresh waters
Coliform, Fecal Not > 800/100 ml ———
Coliform, Total Not > 2,400/100 ml Not > 2,400/100 ml
Conductivity Shall not be increased more +100% above
than 50% above background or to background, or
1275 umhos/cm, whichever is to max. of 500
greater, in predominantly umhos/cm in fresh
fresh waters. water streams.
Copper Not > 0.03 mg/1 Not > 0.01 mg/l
Dissolved Oxygen Not < 5 mg/1 Not < 4 mg/1
Lead Not > 0.03 mg/1 Not > 0.01 mg/1l
Mercury Not > 0.0002 mg/1 Not > 0.01 mg/1
Nickel Not > 0.1 mg/1 Not > 0.1 mg/1l
Nutrients Concentrations in a body of water  w—-—---

shall not be altered in such a
manner as to cause an imbalance in
natural populations of aquatic
flora or fauna.

Nitrogen, Ammonia See Nutrients Only applies to
(ionic plus non-ionic
non~ionic) Ammonia
Nitrogen, See Nutrients  ae_o_o
Nitrite




Table 2.3 (continued) Applicable Water Quality Criteria

Parameter State of Florida Sarasota County
FAC 17-3 Ord. No. 72-37

Nitrogen, Nitrate See Nutrients = <==—=-

Nitrogen, Total See Nutrients eee——
Nitrogen, See Nutrients  —=ee=
Organic .

0il and Greases Not > 5 mg/l Not > 15 mg/1
Aldrin plus Not > 0.003 wg/1  eee———
Dieldrin

alpha - BHC = =w———  mmee—
beta - BHC = -=me—— e

Qelta - BHC 0 Z————— .

gamma - BHC Not > 0.0 wg/1r = =em—-
(Lindane)

Chlordane Not > 0.0 wg/2  ————
4,4' DDD e
4 4'-DDE = el
4,4'-DDT Not > 0.001 uwg/1  eeme———
Endosulfan Not > 0.003 ug/l e
Endrin Not > 0.004 wg/1 —e——
Heptachlor Not > 0.001 wg/2  ———
Toxaphene Not » 0.005 ug/1  emeea
Polychlorinated Not > €.,001 wg/1l  mme——
Biphenyls




Table 2.3 (continued)

Applicable Water Quality Criteria

Parameter

State of Florida
FAC 17-3

Sarascta County
Oord. No. 72-37

Phosphate, Ortho
FPhosphate, Total
pH

Solids, Total
Suspended

Turbidity

Zinc, as Zn

See Nutrients
See Nutrients

6 — 8.5

Not > 29 NTU
above background

Not > 0.03 mg/1

Not > 25 JTU
above background

Net > 0.01 mg/l




3.0 TIELD AND LABORATORY PROCEDURES

3.1 Station Locations and General Descriptions

The Continuing Surface Water Quality Monitoring Program employed
a network of 13 sampling stations (Figure 3.1) located at various
sites along South Creek, Catfish Creek, Elligraw Bayou, Trunk
Ditch and North Creek during the third year of monitoring, i.e.
April 1986 - March 1987. Table 3.1 describes the general

characteristics of the 13 sampling stations.

South Creek was monitored at five locations. These included two
peoints of inflow (SC-3 and SC-7} as well as one point of outflow
(8C-2) from the North Tract. Station SC-7 is located downstream
of I-75 and a dairy farm and Station SC-3 is located downstream
of a mobile home park and golf course. South Creek was also

monitored within, i.e. Stations SC-4 and SC-1, and downstream of

the North Tract, i.e. Station SC-8.

In Ccatfish Creek, inflow into the North Tract was monitored at
Station CC-1 while outflow was monitored at Station CC-5.

Station CC-1 receives drainage from Clark Road and commercial/in-
dustrial developments. Two tributaries of Catfish Creek were
also monitored near their confluences with the main channel of

Catfish Creek (Stations CC-2 and CcC-3).

Trunk Ditch was monitored within its realigned segment adijacent
to the Country Club of Sarasota and Prestancia, i.e. Station ccC-
4, as well as at its juncture with the North Creek Basin, i.e.

Station NC-6.




Clark Road

Palmer Ranch

PEO|[ Baduag

& - RAIN GAUGE
O - SURFACE WATER
MONTTORING STATION

FIGURE 3.1
LOCATIONS OF MONITORING STATIONS AND RAIN GAUGES




Table 3.1. General Descriptive Characteristics of Each Surface
Water Quality Sampling Station.

Water Channel
General Depth Width
Station TLocation ftya (f£) Habitat
- atfis .5=1.3 10 75-100% Canopy of
Creek . Salix, Roote
Site entry Emergents
Incised Banks
ce-2b catfish 0.0-2.5 12 Aquatic,
Creek Vegetation
near Shallow slcped
Elligraw Banks. {past 2/87
Confluence excavated channel
void of vegetation
dry
cC-3 Catfish 0.2-1.4 6 Aquatic,
Creek Végetation
Upstream of Incised Banks
Trunk Ditch
cc-4€ Trunk Ditch 1.2-2.0 50 Sodded banks,
Downstream Rooted Emergents
of Catfish
Creek confluence
CcC-5 Catfigh Creek 0.5-0.9 11 Shading in A.M. and
Outfall from P.M. by Willow, Wax
Site Myrtle, Filamentous.
Green Algae, Rooted
Emergents
NC-6 Trunk Ditch 1.2-2.7 12 Aquatic,
Downstream Vegetation
of Catfish
Creek
El-1 Elligraw 0.0~-0.7 6 Aguatic,
Bayou near Vegetation
Site exit
5C-1 Seuth Creek 0.4-0.9 12 Sand covered
mid-property with organic
s5C-2 South Creek 0.0-0.9 17 Rocted Emergents,
at Site exit Fllating Aquatics,
Palm Trees Shade
Channel 1in A.M.
SC-3 South Creek 0.0-0.4 10 Shallow banks
outfall from Aguatic,
large wetland Végetation
S5C-4 South Creek 0.2-0.6 8 Rooted Emergents
near Honore Cover 33% o
Avenue Channel, Canopy
of Pine
s5C-7 South Creek 0.0-2.5 9 50% Cover of
near I-75 Rooted Emergents,
downstream 75% Upstrean
of Dairy Coverage by .
Floating Aquatics.
Willow &and Pepper
Trees Line Banks
sc-8 South Creek 1.2-3.5 10 Aquatic,
upstream of Vegetation

Oscar—-Scherer

Recreational Area

Incised Banks

“Rande 1in Dgggh recorded during monitoring period of June, 1986

- March, 1

Ppue to realignment in 2/87

segment of Catfish Cree
CDepths reported are depth

3-3

Station CC-2 was relocated to new
See Figure 3. ,
s at safmpling location - total depth
at site averages 8.0 feet. '




Elligraw Bayou was monitored near its point of outflow from the
North Tract, i.e. Station EL-1A. Matheny Creek was not monitored

during the third year of the program.

3.2 Parameters and Sampling Frequency

Quarterly sampling was attempted at all 13 stations during June
1986, September 1986, December 1986 and March 1987. Due to dry
conditions, however, sampling was not possible at Stations EL-1A,
SCc-2, SC-3 and SC-7 during the guarterly event in June or at
Station CC-2 during the guarterly event in March. An annual
sampling event was performed at all 13 stations during September:
1986. Sampling at Station SC-3 was performed on September 16
rather than on the regularly scheduled event of September 4. The

dates and times of all sample collections are given in Table 3.2.

The monitoring program acquired water gquality data by: (1) in
situ measurements and (2) grab sampling and laboratory analyses.
A digital readout Hydrolab Series 4000 was used for in situ
measurements of dissolved oxygen, pH, specific conductance and
water temperature. Prior to deployment in the field, the
Hydrolab was calibrated according to the manufacturer's recommen-

ded procedures. All in situ measurements were taken at approxim-

ate mid-depth at each station except Station CC-4 which was

monitored at a depth of approximately 1 foot.

Grab samples were collected at each station during each event,
preserved and analyzed in the laboratory within the recommended

hold times for the parameters listed in Table 3.3. All para
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Table 3.2 Date and Time of Sampling for Third Annual Monitoring Period of April, 1986 ~ March, 1987.

Event bate of
No. Sampling El~1l CC-1 CC-2 CC-3 CcC-4 CC-5 NC-6 8C-1  sC-2 SC~3 SC-4 sC-7 SC-8
1 06/16/86 Dry 1300 1219 1137 1042 0958 0935
06/17/86 1102 Dry Dry 1139 Dry 0953
2 09/03/86 1325 1420 1400 1245 1225 1150 1130
09/04/86 1500 1100 12062 1735 1342 1154
3 12/03/86 1355 1306 1340 1145 1120 1040 1020
12/04/86 1240 1135 1342 1319 1202 1030
4 03/04/87 1010 1035 Dry 1048 1115 1204 1240
03/05/87 1113 1057 1237 1211 1143 0951

8 Collected 9/16/86
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Table 3.3 Collection and Analytical Methods
Parameter Cellection Field Hold Laboeratory Analytical Method
Handling Time Handling Method Reference
Bacterla, Fecal Grab Stored on Ice 6 Hours Immediate Membrane APHA 909C
Coliform Analysis Filter
Bacteria, Total Grab Stored on JYece & Hours Immediate Membrane APHA 9094
Coliform Analysis Filter
Biochemical Oxygen Grab Stored on Ice 6 Hours Immediate Titratien - APHA 507
Demand (BOD-5 Day) Analysis Modified Winkler
Conductivivy In situ .- --- - Hydrolab APHA 205
Oxygen, Dissolved In situ -—- - -—- Hydrolab APHA 421 F
Nitrogen, Ammonia Grab Acidified to pH 7 Days Stored at 4°C Distillation, ARHA 417A,B
<2, Stored on Ice Colorimetric -
Nesslextization
Hitrogen, Nlitrate Grab Stored on Ice 48 Hours Immediate Colorimetric - EPA 352.1
Analysis Brucine
Nitrogen, Nitrite Grab 5tored on Ice 48 Hours Immediate Colorimerric - EPA 355,1
Analysis Diazotizatlon
RNitrogen, Grab Acidified to pH 14 Days Stored at 4°C Digestion/ APHA 4204
Total Kjeldahl <2, Stored on Ice Distillation,
Colorimetric -
Nesslerization
Nitcogen, Total Grab Acidified to pH 14 Days Stored at 4°¢C Calculation APHA 416
<2, Stored on Ice
0il And Grease Grab Acldifled to plH 28 Days Stored at 4°C Gravimetrie EPA 413.1
<2, Stored On Ice




Table 3.3 (continued)

Collection

and Analytical Methods

Parameter Collection Field Hold Laboratory Analytical Method
Handling Time Handling Method Reference
pH In situ -—- -—- —— Hydrolab APHA 423
Phosphate, Reactive Grab Stored on Ice 48 Hours Immedlate 0.45uw Filtration, EPA 365.2
Analysis Colorimetric -
Ascorble Acid
Phosphate, Total Grab Acidified to pH 28 Days Stored at 4°¢C Persulfate EPA 365.2
<2, Stored on Jece Digestion,
Colorimetric =
Ascorble Acld
Solids, Total Grab Stored on Ice 7 Days Stored at 4°¢C Glass Fiber APHA 209C
Suspended (TS55) Filtration,
Dxied at 105%¢
Temperature In situ - - --- Hydrolab APHA 212
Turbidity (NTU) Grab Stored on Ice 48 Bours Immediate Nephelometric APHA 2144
Arsenic, Total Grab Acidified to pH 6 Months Stored at 4°¢ Digestion, EPA 206.2
<2, Stored on ice Furnace Technique
Atomic
Absorption
Cadmium, Total Grab Acidified te pH 6 Months Stored at 4°C Digestion/ ErPA 213.1
<2, Stored on Ice PDCA Extraction,
Atomle
Absorption
Chromium, Total Grab Acildified to pH & Months Stozed at 4°C Digestion/ EPA 218.1

<2, Stored on Ice

PDCA Extraction,
Atomic
Absorption
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Table 3.3 (continued) Collection and Analytlcal Methods

Parameter Collection

Fileld Hold Laboratory Analytleal Method
Handling Time Handl ing HMethaod Reference
Copper, Total Grab Acidified to pH & Months Stored at 4°C Digestion, EPA 220.
<2, Stored on Ige Atomlc
Absorption
Lead, Total Grab Acldified te pH 6 Months Stored at 4°C Digestion/ EPA 239.
<2, Stored on Ice PDCA Extraction,
Atomic
Absorption
Mercuxy, Total Grab Acidified to pH 28 Days Stored at 4°C Digestion, CEPA 245.
<2, Stored On Jce Cold Vapor
Method
Nickel, Total Grab Acldified to pH 6 Months Stored at 4°C Digestlon, EPA 249.
<2, Stored on Ice Atomic
Absorption
Zinec, Total Grab Acldified to pH 6 Months Stored ar 4°C Digestion, EPA 289.
<2, Stoved on Ice : Atomic
Absorption
Pesticides, Grab Stored On Ice 7 Days Stored at 4°C Gas EP4 608
Organochlorine Chromatograph

EPA - U.S, Environmental Protection Agency,
of Water and Wastes, EPA - 600/4-79-020,
Chio

1983,

National Environmental Research

Methods for Chemical Analysis

Center, Cincinnati,

APHA - American Publiec Health Association, American Water Works Assoclation and
Water Pollution Control Federation, 1985,

16th Edition.

Standard Methods for the Examlination

of Water and Wastewater, Amerlican Public Health Assoclation.




meters were tested on a quarterly basis except organochlorine

pesticides and trace metals which were tested on an annual basis.

All laboratory analyses were performed in accordance with the
procedures described in the sixteenth edition of Standard Methods
(APHA, 1985) or the Methods for Chemical Analysis of Water and
Wastes (USEPA, 1983). Laboratory analyses were performed by the
CCI laboratory except for pesticide scans, oils and greases,
arsenic and mercury which were performed by an outside labora-
tory. Copies of the data reports provided by the outside

laboratory are given in Appendix B.

Two additional parameters were monitored as an aid in evaluating
the water gquality data although not part of the Continuing
Surface Water Quality Monitoring Program. These were stream flow
and stream depth which were monitored at each sampling point
concurrently with water quality monitoring. Stream flow was
measured by the use of the salt dilution method described by USGS
{1982) and stream depth was measured at each point of water

gquality sampling by the use of a fiberglass tape.




4.0 RESULTS AND DISCUSSION

The results of the Continuing Surface Water Quality Monitoring
program for the third year of monitoring (April 1986 - March
1987) are tabulated in Appendix A. Results of the analyses
performed by the subcontract laboratory are also provided in
Appendix B. The acquired data given in Appendix A are organized
by parameter according to sampling location, sampling episode,
mean, range, standard deviation, and number of observations (N).

Applicable water gquality criteria are footnoted below each table.

4.1 Rainfall and Hydrology

4.1.1 Rainfall

The third year of monitoring occurred during a normal pericd of
rainfall in which 52 inches was recorded on the North Tract of
the Palmer Ranch. As discussed in Section 2.1 Climate, this
amount is only 4 inches less than the average rainfall of 56
inches/year based on a 30-year period of record (NOAA, 1977).
Figure 4.1 prévides a comparison of the monthly distribution of
rainfall measured on the Palmer Ranch during the third year of
monitoring to the monthly distribution of historical rainfall for

the 30-year period of record.

As given in Table 4.1, the seasonal amounts of rainfall recorded
on-site during the first and second quarters were 10.22 and 16.40
inches, respectively. During the third and fourth quarters, 9.85
and 15.04 inches were recorded, respectively. This temporal
trend follows the normal wet season pattern which typically

occurs during the second quarter (July, August and September)
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Table 4.1 Rainfall Recorded on the Palmer Ranch during the
Period of April 1986 - March 1987.

Rainfall (inches)

Date Monthly  Seasonal?@ Pre-event
Rainfall
2 Mo. 2 Week 2 Day

April, 1986 1.44
May, 1986 3.48
June, 1986 5.30 5.89 1.91 0.56
Spring _ 10.22
July, 1986 5.84
August, 1986 6.63
‘September, 1986 3.93 12.57 3.26 0.11
Summer (wel season) 16.40

October, 1886 3.27
November, 1986 1.33

December, 1986 5.25 4.30 1.13 0.01
Fall (dry season) 9.85
January, 1987 1.66

February, 1987 1.29
March, 1987 12.09 3.05 0.46 0.006
Winter 15.04

Year 51.51

aPr%mary Wet Season (June - September) - 21.70

Primary Dry Season (October - January) - 11.51

Secondary Wet Season (February - March) - 13.38

Secondary Dry Seascon (April - May) - 4.92




followed by the normal dry season pattern which typically occurs

during the third qguarter (October, November and December).

Antecedent rainfall accumulations during a 2-week period prior to
cach quarterly event as well as 2Z-month and 2-day antecedent
accumulations are given in Table 4.1. Prior to the first, second
and third quarterly events (June, September and December), 1.91,
3.26 and 1.13 inches of rainfall were recorded on the Palmer
Ranch, respectively. However, only 0.46 inches of rainfall was
recorded during the 2-week period prior to the fourth quarterly

event (March) even though this period is subject to being wet.

4.1.2 Stream Stage

Quarterly measurements of water depth at each sampling staticn
are tabulated in Appendix Table A~-1. Maximum stream depths were
recorded in South Creek at its lowermost station, Station SC-8
(3.5 feet), followed by Station NC-6 (2.7 feet) in the North
Creek Basin. Although Trunk Ditch exhibits the deepest waters of
any stream on the ranch, e.g. approximately 8 feet near its
center, Station CC-4, which is in the littoral zone, exhibited an
average depth of 1.5 feet. Minimum stream depths were recorded
in the upper reaches of South Creek at Stations SC-1 and SC-4 and

in Elligraw Bayou at Station EIL-1A.

During the first quarterly eVent, low water conditions prevailed
as four stations were dry (Stations EL-1A, SC-2, SC-3, and SC-7).
During the second quarteply event, which occurred near the end of
the wet season, all sampling stations were inundated as maximum
depths were observed. As evidenced by the results given in
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Appendix Table A-1, stream stage declined during the third
gquarter in association with low rainfall during the dry season

and subsequently increased during March.

4.1.3 Stream Flow

As shown in Appendix Table A-2, measurable flows were recorded in
34 of the 52 total observations (65 percent) during the third
year of monitoring as compared with only 12 of the 26 total
observations (46 percent) during the second year of monitoring.
Although flow was not measured during the first or second
gquarters of the second year, 8 more observations of flow were
observed during the second half of the third yvear than during the
same period of the second year. Of significance, dry stream beds
prevailed during the first quarter of the second year precluding
sampling (T. Goodell, personal communication). The higher
fréquency of observed flow during the third vear is attributed to
a normal amount of annual rainfall, i.e. 52 inches, as compared
with drought conditions in which only 33 inches were recorded on

the Palmer Ranch during the second year (CCIL, 1986).

As evidenced by the results given in Appendix Table A-2, stream
flows during the first quarterly survey were the lowest recorded
whereas those observed during the second quarterly survey were
the highest recorded during the third year. As expected, such
seasonal trends should be expected since they reflect the typical
seasonal patterns in rainfall. During the wet season, more

runoff occurred resulting in increased stream flow. During the




dry season, less runoff occurred resulting in decreased stream

flow.

As observed during both the second and third year, it is apparent
that shallow sills, weirs and other impediments to flow have
caused stagnant or non-flowing conditions in various stream
segments of the ranch. Such conditions were frequently observed
at the southern-most end of Trunk Ditch (Station NC-6) as well as
in its realigned segment (Station CC-4). As previously discuss-
ed, the two welirs located in the realigned segment of Trunk Ditch
have caused lentic conditions in the vicinity of Station.cc-4 and
a shallow sill near Station NC-6 has resulted in stagnant
conditions at the juncture with the North Creek Basin. Such low-
flow conditions are exacerbated by droughts and low water levels.
Other stream segments were found to exhibit little or no flow
during the third monitoring year. These included Elligraw Bayou
{Station EL-~1A), theAuppermost tributary to Trunk Ditch (Station

CC-2), and the eastern branch of South Creek (Station SC-3).

During the third year, recorded stream flows in Catfish Creek
ranged 0 - 513 gpm in its upper reaches (CC-1 and €C-2), 0 - 108
gpm in its mid reach (CC~3 and CC-4), and 8 - 187 gpm at the
point of outflow from the North Tract. During this same period,
South Creek exhibited a range of 0 - 1000 gpm in its upper
reaches and 0 - 1400 gpm in its mid reach. Minimal flows were
observed in Elligraw Bayou and at the juncture of Trunk Ditch
with the North Creek Basin as evidenced in their ranges of 0 - 36

gpm and 0 - 44 gpm, respectively.
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4.2 Physical Water Quality Parameters

4.2.1 Water Temperature

Appendix Table A-3 presents the temperature measurements acquired
during the third year of monitoring. Results showed that the
streams of the North Tract ranged from 17.3 to 33.5°C, slightly
higher than the range of 17.7 to 28.5°C recorded during the

second year of monitoring.

As expected, the lowest water temperatures were recorded in the
streams of the North Tract during the quarterly events performed
on December 3-4 and March 4-5 and the highest water temperatures
were recorded during the quarterly event performed on September
3-4. During the first event, temperatures averaged 27.3°C while
during the second event, a slightly higher average of 28.9°9C was
observed. Average temperatures declined to 20.4 and 19.1°C

during the third and fourth quarterly events, respectively.

An evaluation of diurnal variations in water temperature in the
Catfish Creek and South Creek Basins was performed during the dry
zgeason of 1985 and the wet season of 1986 (CCI, 1987). The
results of the diurnal evaluation showed increases in water
temperature to maximum levels by mid-afternoon followed by
declines (during the night) to minimal levels by early morning.
An evaluation of the results of the diurnal study is provided in

the report prepared by CCI (1987).

4.2.2 Specific Conductance

As evidenced in Appendix Table A-4, the streams of the North
Tract exhibited a range in specific conductance of 422 - 1,406
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micromhos per centimeter (umhos/cm) as compared with a higher
range of 413 - 1,809 umhos/cm during the previous year. The
general decline in conductivity during the third year is attri-
buted to an increase in the annual rainfall from 33 inches during
the second vear to 52 inches during the third year. During the
second yvear, which was an extremely dry year, runcoff of low
conductivity stormwater was minimal. However, runoff increased
during the third year resulting in a general decline in the

conductivity of the receiving streams.

Seasonally lower conductivities, as noted in the range of 532 -
1,138 umhos/cm, were recorded during the second quarterly survey
of the third year. These lower conductivities most likely
resulted from the cumulative effects of increased surface runoff

of low conductivity stormwater during the summer wet season.

In a comparison of streams within the Palmer Ranch, Socuth Creek
exhibited higher conductivities than the other three streams
during the thirdryear of monitoring. Likewise, South Creek
exhibited higher conductivities than the other streanms during the
first and second years of monitoring (Palmer Venture, 1986 and
CCI, 1986). During the third year, conductivities averaged 978
umhos/cm in South Creek while conductivities in Catfish Creek and
Trunk Ditch averaged 730 umhos/cm. An average conductivity of
747 unmhos/cm was recorded at the Trunk Ditch juncture with the
North Creek Basin while conductivity in Elligraw Bayou averaged

765 umhos/cm.




Within the two major basins of the North Tract, there were no
apparent spatial trends observed in conductivity during the third
year (Appendix Table A-4). In Catfish Creek and Trunk Ditch,
conductivities in the upper reaches averaged 632 umhos/cm,
slightly less than in the mid and lower reaches which averaged
811 and 730 umhos/cm, respectively. In the South Creek Basin,
upstream conductivities in the western branch averaged 1,163
umhos/cm as compared to lower mid-reach conductivities which
averaged 879 umhos/cm. Similarly, conductivities in the eastern

branch averaged 846 umhos/cm.

In comparing and evaluating background levels with respect to the
applicable State criteria,‘it ig important to note that the
threshold level of 1,275 umhos/cm was exceeded on several
occasions during the third year. The specific conductance
criteria applicable to the streams of the Palmer Ranch allows an
increase of not more than 50 percent above background levels to a
maximum level of 1,275 umhos/cm. In the South Creek Basin at
Station SC-1, observations of conductivity exceeded this thresh-
old in two of the four measurements. Other stations in the South
Creek Basin including SC-2 and SC-4 approached the threshold on

several occasions.

The Sarasota County criteria for specific conductance (Ordinance
No. 72-37) is similar but more stringent than the State criteria
in that it allows up to a 100 percent increase above background
but to a maximum level of 500 umhos/cm in freshwater streams.

Therefore, the streams of the Palmer Ranch were generally out of
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compliance with the County criteria during the third year since

they are considered to be freshwater.

4.2.3 Total Suspended Solids

During the third year of monitoring, the streams of the Palmer
Ranch exhibited a range in total suspended solids (TSS) of 1 -

57 mg/l and a yearly average of approximately 15 mg/l (Appendix
Table A-5). The highest TS8S levels were recorded in the mid-
reach of Catfish Creek (CC-3 and CC~4), the juncture of the North
Creek Basin and Trunk Ditch (NC-6), and Elligraw Bayou (EL-1A4).
The lowest TSS levels were recorded in the uppermost reach of
Catfish Creek (CC-1) and in the South Creek Basin with the

exception of Station SC-1.

Also during the third year of monitoring, TSS exhibited a general
declining trend. During the first quarterly event (June 1986),
the highest TSS levels of the year averaging 26 mg/l were
observed. These elevated levels were particularly evident in the
middle segments of the basins and might have resulted from high
rates of runoff and import of particulates associated with a
recent storm event, i.e. 0.56 inches during a 2-day period prior
to sampling. It is possible that this storm event transported
particulate matter from pastures and construction sites into the
mid-segments of the streams. During the second quarterly event
(September 1986), TSS averaged 15 mg/l, approximately 40 percent
lower than during the first gquarterly event. Approximately 0.11
inches of antecedent rainfall was recorded during a 2-day period

prior to the second quarterly event. Even lower averages of 10
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mg/1 {each) were observed during the third and fourth quarterly
events as rainfall accumulations during 2-day antecedent periods
prior to the third and fourth quarterly events were insignifi-

cant, i.e. 0.01 inches or less.

During the second year of monitoring (CCI, 1986), the streams of
the Palmer Ranch exhibited a much wider range in TSS (1 - 207
mg/l) and a higher yearly average (24 mg/l). Additionally, the
highest TSS levels were recorded in the vicinity of the Prestan-
cia construction site, i.e. Catfish Creek (CC-3), Trunk Ditch
(CC~4}, and Elligraw Bayou (EL-1A). These elevated TSS levels
were attributed to Prestancia construction activities and the

associated excavation in Trunk Ditch during the fourth gquarter.

During the first year of monitoring, TSS was reported by Palmer
Venture (1986) to be much lower than observed during the past two
vears of the monitoring program, perhaps as a result of low mass
transport rates associated with drought conditions. Overall, the
ranch showed a range of approximately 1 - 12 mg/l during the

first year of monitoring.

4.2.4 Turbidity

Stream turbidities also followed a declining trend similar to
that of TSS during the third year of monitoring. This declining
trend was evidenced by a decrease from an average of 14.7 NTU
during June 1986 to an average of 7.1 NTU during March 1987
(Appendix Table A-6). In September and December, intermediate
averages of 9.8 and 8.3 NTU were observed. As previously
discussed, there appears to be a direct correlation of turbidity
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with 2-day antecedent rainfall as well as a strong correlation

with TSS (R = 0.85).

overall, the streams traversing the North Tract exhibited a range
in turbidity of approximately 1.2 to 36 NTU with an average of
9.6 NTU during the third year of the monitoring program (Appendix
Table A-6). 1In comparison, Palmer Venture (1986) reported much
lower turbidities (less than 6 NTU) during the first year of
monitering and CCI (1986) reported higher turbidities (1 to 61
NTU) during the second year of monitoring. Differences between
the first and second year have been attributed to the drought and

to the initiation of construction.

The General Criteria for all surface waters (F.A.C. 17-3)
specifies that turbidity shall not exceed 29 NTU above natural
background. Based on turbidity‘measurements taken during the
monitoring program, natural background turbidity levels are
expected to be less than 10 NTU although higher background
turbidities might occur as a result of natural processes, e.dq.
organic decay and import of particulate matter via stormwater
runoff. The high range in turbidity observed at Stations NC-6 (4
- 30 NTU), EL-1A (13 - 30 NTU), and CC-3 (15 - 36 NTU)} during the
third year, therefore, could be attributed to the import and
decay of organic and particulate matter. However, since con-
struction activities may have facilitated an increase in mass
loading rates in the vicinity of Prestancia, it is possible that
turbidities observed at Stations EL-1A and CC-3 approached the

maximum allowable levels. Even so, there were no measurements
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during the third year of monitoring which are considered definite

turbidity violations.

Sarasota County Ordinance (No. 72-37) allows a maximum increase
of 25 Jackson units above background. Analysis of turbidity
samples, however, were performed in accordance with F.A.C. 17-3
criteria which is based on the Nephelometric procedure. There-
fore, a comparison of the turbidity results to the County

criteria was not performed.

4.3 Oxygen Demand and Related Parameters

4.3.1 Biochemical Oxvgen Demand

As shown in Appendix Table A-7, the 5-day biochemical oxygen
demand (BOD) recorded in the streams of the North Tract averaged
approximately 3.1 mg/l during the third year of the monitoring
program. The two largest streams, South Creek and Catfish Creek,
exhibited similar BOD levels. South Creek exhibited an average
level of approximately 2.7 mg/l with a range of 0.4 - 7.1 mg/1
and Catfish Creek exhibited an average level of approximately 2.8
mg/l with a range of 1.2 - 10.5 mg/l. In comparison, higher BODs
were observed in Elligraw Bayou and at the Trunk Ditch juncture
with the North Creek Basin as they averaged approximately 6.9 and
4.1 mg/l, respectively. According to Hynes (1966), a BOD of 3
mg/l is indicative of "fairly clean" water while a BOD of 5 mg/1
is indicative of "doubtful" quality water. Therefore, South
Creek and Catfish Creek generally exhibited fairly clean water
but Elligraw Bayvou exhibited doubtful water gquality with respect

to the BOD results.




During the second year of monitoring, a slightly higher average,
4 mg/l, was determined (CCI, 1986). Similar to the third year,
South Creek and Catfish Creek exhibited BOD levels of approxi-
mately 3.5 mg/l whereas higher BODs of approximately 8 mg/l were
observed in Elligraw Bayou and at the Trunk Ditch juncture with

the North Creek Basin.

buring the first year of monitoring, Palmer Venture (1986)
reported an overall range in BOD of 1.2 - 8.9 mg/l. Catfish
Creek and Trunk Ditch exhibited a range of 1.2 - 6.5 mg/l, and
South Creek exhibited a range of 1.4 - 8.9 mg/l. In Elligraw
Bayou and at the Trunk Ditch-North Creek -juncture, BOD was

reported to range 2 - 6 mg/l.

The General Criteria for BOD in all surface waters as designated
by the F.A.C. 17-3, Rules and Regulations of the Department of
Envirconmental Regulation, as well as Sarasota County Ordinance
No. 72-37, specifies that BOD shall not be increased to levels
that would result in violations of dissolved oxygen. BODs
recorded in the streams traversing the North Tract occasionally
exceeded 5 mg/l, a threshold level which Hynes (1966) considered
to be "doubtful" or between "fairly clean" and "bad" water
guality. During the third year of monitoring, ¢ of the 47 BOD
measurements exceeded 5 mg/l. Furthermore, it is possible that
BODs in excess of 5 mg/l during periods of low flow and stagna-
tion caused a significant lowering of dissolved oxygen levels,
perhaps to non-compliance levels. Such non-compliance conditions

are suspected to have prevailed at Stations CC-2, EL-1 and NC-6
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during the third year of monitoring, and therefore, might be

considered out of compliance with the General Criteria for BOD.

4.3.2 Dissolved Oxvdgen

Appendix Table A-8 gives the results of dissolved oxygen measure-
ments acquired during the third year of monitoring. Overall,
dissolved oxygen was found to average 6.1 mg/l with a range of
0.4 - 16 mg/l. Highest seasonal levels were recorded during
early spring (March 1987), as dissolved oxygen averaged 8.4 mg/l.
Lowest seasonal levels were recorded during late summer (Septem-

ber 1986) as dissolved oxygen averaged 4.7 mg/l.

Dissolved oxygen measurements acquired during the second year of
monitoring were lower as evident in the ranchwide average of 4.0
mg/1l and the overall range of 0.4 - 12.4 mg/l. 8Still, even lower
dissolved oxygen levels were observed during the first year of
monitoring {(Palmer Venture, 1986) as 22 of the 38 measurements

were less than 4 mg/l.

An evaluation of diurnal variations in dissolved oxygen in
Catfish Creek and South Creek was performed during the dry season
of 19285 and the wet season of 1986. The results of the diurnal
evaluation showed increases in dissolved oxygen during the day to
maximum levels by mid-afternoon and declines during the night to
minimal levels by mid-morning. A summary of the results of the

diurnal study is provided in the report prepared by CCI (1987).

The oxygen regime in the streams of the North Tract ranged well

below the 5 mg/l threshold specified by F.A.C. 17-3 and the 4
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mg/l threshold specified by Sarasota County Ordinance 72-37 for
predominantly freshwaters. Additionally, these criteria specify
that normal daily and seasonal fluctuations be maintained as

depicted by the diurnal surveys (CCI, 1987). Consequently, the
North Tract streams were frequently out of compliance with both
State and County criteria for dissclved oxygen. Non-compliance

was particularly evident at Stations cc-1, cCc-2, NC-6 and SC-7.

4.3.3 pH

Results of pH monitoring are given in Appendix Table A-9.

During the third year, the streams of the Palmer Ranch exhibited
pH levels in the range of 6.7 - 9.8. Ranchwide, the lowest pH
levels were observed at the juncture between Trunk Ditch and the
North Creek Basin (NC-6) whereas the highest pH levels were
recorded in South Creek (SC-1) and Elligraw Bayou (EL-1A).
Seasonally, pH was found to be highest during the first quarterly
event (June 1986) and lowest during the fourth quarterly event
(March 1987). These differences are attributed to spatial and

seasonal differences in community metabolism.

Differences or changes in pH are indicative of the effects of net
community metabolism on the level of carbon dioxide and pH.
During periods of net community respiration, carbon dioxide is
produced faster than it is assimilated by the primary producers,
thereby depressing pH as a result of its reaction with water to
form carbonic acid. In contrast, carbon dioxide is consumed
faster than it is produced during periods of net community

primary production, thereby increasing pH. Therefore, pH
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typically exhibits a diel trend of increases during the day and
decreases during the night. The amplitude of the cycle depends
on the rates of production and consumption and to a lesser extent
the buffering capacity of the water (alkalinity) and atmospheric

exchange of carbon dioxide.

In a diurnal evaluation of catfish Creek and South Creek, which
was conducted during the dry season of 1985 and the wet season of
1986, CCI (1986) reported changes in pH characteristic of the
different bioclogical communities. During the day, Catfish Creek
and South Creek exhibited changes in pH ranging up to a 1 -2 unit
increase with maximal diurnal changes observed in the lower reach
of Catfish Creek and the upper reach of South Creek where the

greatest metabolic rates were encountered.

During the first and second years of monitoring, Palmer Venture
(1986) and CCI (1986) reported ranges in pH of 6.3 - 8.4 and 6.0
- 8.1, lower than the range of 6.7 ~ 9.8 recorded during the
third year. Evidently, net primary productivity attained highest

rates during the third year of monitoring.

As specified in the General Criteria for all surface waters
(F.A.C. 17-3) and in the Sarasota County Ordinance No. 72-37, the
allowable variation in pH is 1.0 unit above or below the normal
pH provided that the pH is not lowered or elevated outside the
range of 6 to 8.5. Additionally, if natural background is less
than 6, the pH shall not vary below the natural background or
vary more than one unit above natural background. Similarly, if
natural background is above 8.5, pH shall not vary above natural
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background or vary more than one unit below background. During
the third year of monitoring, the observed range in pH (6.7 -
9.8) partially fell outside the allowable range of 6.0 - 8.5. As
previously mentioned, the high pH cbservations occurred at
Stations SC-1 and EL-1A, and are attributed to sustained or high
rates of net primary production in which carbon dioxide is
depressed to low concentrations. All other measurements taken

during the third year were found to be within the established

criteria for pH.

4.4 Macronutrients

4.4.1 Total Nitrogen

Appendix Table A-10 provides the results of total nitrogen
measurements acquired during the third year of monitoring.
Similar to the results of the second year, Elligraw Bayou and the
eastern branch of South Creek exhibited higher total nitrogen
levels than observed in the other streams or stream segments of
the North Tract. In Elligraw Bayou and in the eastern branch of
South Creek, total nitrogen levels averaged 3.25 and 4.03 mg/l,
respectively, while lower averages were observed in the western
branch of South Creek (2.01 mg/l}, Catfish Creek (1.29 mg/l}, and
at the Trunk Ditch juncture with the North Creek Basin (2.05
ng/l). Overall, total nitrogen levels averaged 1.9 mg/l as
compared with a higher average of 2.6 mg/l during the previous

year of monitoring.

The largest fraction of total nitrogen observed during the third

year of monitoring occurred in the form of organic nitrogen.
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Organic nitrogen represented approximately 82 percent of the
total and averaged 1.56 mg/l (as N). The second most abundant
form of nitrogen was ammoniacal nitrogen (ionized plus non-
ionized ammonia) which represented approximately 13 percent of
the total with an average level of 0.25 mg/l (as N). Nitrate
represented approximately 4 percent of the total with an average
level of 0.07 mg/l (as N). As expected, the smallest fraction of
total nitrogen was found to be nitrite which represented < 1

percent of the total.

In comparison, CCI (1986} reported a comparable breakdown of
total nitrogen during the second year of the monitoring program.
The largest fraction of total nitrogen observed during the second
vear of monitoring occurred in the form of organic nitrogen.
Organic nitrogen represented approximately 85 percent of the
total and averaged 2.2 mg/l1 (as N). The second most abundant
form of nitrogen was ammoniacal nitrogen which represented
approximately 11.5 percent of the total with an average level of
0.3 mg/l (as N). Nitrate represented approximately 3 percent of
the total with an average level of 0.06 mg/1 (as N). As during
the third year, the smallest fraction of total nitrogen was found

to be nitrite which represented < 1 percent of the total.

During the first year monitoring, however, Palmer Venture {1986)
reported a significantly different breakdown and a substantially
lower total nitrogen (0.8 mg/l) than during the second and third
years of monitoring (2.6 and 1.9 mg/l). During the first vyear,

total nitrogen averaged 69 percent organic nitrogen, 8 percent
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ammonia-nitrogen, 23 percent nitrate-nitrogen, and < 1 percent
nitrite-nitrogen. The lower total nitrogen during the first year
versus the second and third years can not be explained based on
the available information. Also, it is not completely understood
why nitrate levels exceeded ammonia levels during the first year
since nitrate is normally assimilated by denitrifying bacteria
under conditions of depressed oxygen levels, a condition which

prevailed during the first year.

As specified in F.A.C. 17-3, nutrients including total nitrogen
shall not be elevated to levels causing an imbalance in the
natural flora and fauna, a condition characteristic of eutrophic
streams. In this respect, there were some implications in the
data acquired during the second and third monitoring years which
linked the observed total nitrogen levels to eutrophic condi-
tions. Results showed that total nitrogen generally exceeded the
threshold concentration defined by FDER (1983) to be character-
istic of eutrophic conditions, i.e. greater than 1.2 mg/l. As
previously discussed, violations in dissolved oxygen perhaps
resulted from the growth and decay of excessive amounts of

vegetation associated with the readily available nutrients.

4.4.2 Nitrite

Nitrite levels observed in the streams of the Palmer Ranch during
the third year of monitoring are provided in Appendix Table

A-11. As expected, nitrite concentrations throughout the streams
traversing the North Tract were much lower than the other

nitrogen constituents, and too low to be a significant nutrient
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source. Overall, nitrite observations averaged 0.01 mg/l (as N)
with a range of < 0.01 - 0.10 mg/l (as N) as compared with the
previous year in which nitrite averaged 0.02 mg/1 (as N) and

ranged < 0.01 - 0.13 mg/l (as N).

Although there were no apparent temporal trends, South Creek
exhibited a noteworthy trend as evidenced by its slightly higher
nitrite levels as compared to other streams of the North Tract.
This was particularly evident in the eastern tributary of South
Creek (Station SC-7) and downstream below its confluence with the
main channel of South Creek (Station SC-2) as nitrite averaged
0.04 and 0.05 mg/l, respectively. A similar condition of
elevated nitrites was observed at these two stations during the
second year of monitoring and is attributed to a source of

nitrite upstream of the ranch, perhaps the dairy.

During the first year of monitoring (Palmer Venture, 1986},
nitrite was reported to range < 0.01 - 0.05 mg/l (as N), similar

to the results observed during the second year of monitoring.

As a nutrient, nitrite is considered to be a water quality
standard (F.A.C. 17-3). Due to the observed low concentrations,
however, nitrite was found to be of little importance as a
nutrient in the streams of the Palmer Ranch. For all practical
purposes, therefore, nitrite is considered to meet desired

standards.




4.4.3 Nitrate

As shown in the results provided in Appendix Table A-12, nitrate
levels observed in the streams traversing the North Tract
exhibited a yearly average of 0.07 mg/l with a range of < 0.01 -
0.54 mg/l (as N). These results are similar to the previous year
in which nitrate averaged 0.06 mg/l and ranged < 0.01 - 0.42
mg/1l. In contrast to the previous year, the lowest nitrate
levels, averaging 0.01 mg/l (as N), were recorded at the end of
the growing season (September 1986) followed by an average of
0.03 mg/l during June 1986. During the fall quarterly survey
(December 1986), nitrate peaked at an average level of 0.13 mg/l
{as N) and declined slightly in March 1987 to an average of 0.11
mg/)l (as N). This temporal trend is attributed to higher rates
of-nitrate assimilation by the primary producers during the
summer growing season (June - September) than during the fall and

winter seasons.

Ranchwide, the eastern branch of South Creek and its downstream
receiving waters exhibited the highest nitrate levels during the
third monitoring year, averaging 0.31 mg/l (as N) at Station SC-
7 and 0.14 and 0.12 mg/l at Stations SC-2 and SC-8, respectively.
The western branch of South Creek and all stations except the
uppermost station in the Catfish Creek/Trunk Ditch Basin exhi-
bited much lower nitrate levels, i.e. approximately 0.03 mg/l (as
N). The uppermost station on Catfish Creek (CC-1) was moderately

high as it averaged 0.20 mg/1l.
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Low nitrate levels were also recorded at the juncture of Trunk
Ditch and the North Creek Basin as evidenced by the yearly
average of 0.03 mg/l. This juncture is normally stagnant and
anaerobic, consequently, nitrate import is expected to be low.
Furthermore, nitrate reduction and denitrification are expected
to prevail under the observed conditions of depressed oxygen
levels, thereby reducing nitrate concentrations to minimal
levels. The eastern branch of South Creek, on the other hand,
receives drainage from a potential nitrate source, i.e. dairy

farm.

The effect of the nitrate sources in the eastern branch of South
Creek and in the headwaters of the Catfish Creek/Trunk Ditch
Basin was also cbserved during the second monitoring year (CCI,

1985).

As a nutrient, nitrate is designated as a general water quality
standard, and is a potentially limiting nutrient in the streanms
of the Palmer Ranch. Therefore, increases in its availability
are subiject to accelerate production rates of aquatic plants and,

in turn, result in an imbalance in the flora and fauna.

4.4.4 Ammoniacal Nitrogen

Appendix Table A-13 provides the results of ammoniacal nitrogen
measurements (ionized plus non-icnized ammonia) recorded during
the third year of monitoring. Relative to the observed concen-
trations of nitrate, ammoniacal nitrogen concentrations were
higher indicating that it is a potentially important nutrient
source in the streams of the Palmer Ranch but perhaps preferred
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less than nitrate. This is evidenced by the high annual average
of 0.25 mg/1l (as N). Overall, ammoniacal nitrogen exhibited a
wide range of 0.04 - 3.32 mg/l (as N) as compared to nitrate

which ranged < 0.01 - 0.54 mg/1 (as N).

Ammoniacal nitrogen levels recorded in the streams of the North
Tract during the third year were similar except for those
recorded in the eastern tributary of South Creek (Appendix Table
A-13). Catfish Creek, the juncture of Trunk Ditch.and the North
Creek Basin, and Elligraw Bayou all exhibited similar averages of
0.12, 0.16, and 0.16 mg/l (as N), respectively. In South Creek,
however, a much higher average of 0.41 mg/l (as N) was found
primarily as a result of the higher ammoniacal nitrogen levels
observed in the eastern tributary. The eastern tributary of
South Creek, as previously discussed, receives dairy farm
drainage which is a potential sourcé of ammoniacal nitrogen. The
effect of the ammonia source was observed downstream as a level
of 0.48 mg/l (as N) was recorded at the downstream boundary of
the North Tract (SC-2) in comparison to the average level of 1.81
mg/l {as N} at its point of inflow into the North Tract.

However, the effects were not evident further downstream (SC-8)
as an averade concentration of 0.08 mg/l (as N) was observed at
Station SC-8. During the first and second vears of monitoring
(Palmer Venture, 1986 and CCI, 1986)), maximum levels of ammonia-
cal nitrogen were also found in the eastern tributary of the

South Creek Basin.




Ammoniacal nitrogen is a nutrient, and therefore, considered by
F.A.C. 17-3 as a criteria of surface water quality. As in the
case of nitrate, increases in ammonia have the potential to
accelerate eutrophication, and, in turn, result in an imbalance
in the flora and fauna of the streams traversing the Palmer
Ranch. Since the non-ionized fraction of ammoniacai nitrogen was
not evaluated independently, comparisons to County and State

criteria for non-ionized ammonia were not performed.

4.4.5 Organic Nitrogen

Concentrations of organic nitrogen (total Kjeldahl nitrogen less
ammoniacal nitrogen) in the streams traversing the Palmer Ranch
(Appendix Table A-14) increased to maximal levels during the
summer then declined steadily during the fall and winter. During
June 1986, ranchwide organic nitrogen levels averaged 1.59 mg/1l
and increased to 1.77 mg/l during September 1986. In December
1986, organic nitrogen declined to an average of 1.47 mg/l and
further declined to an average of 1.42 mg/l during March 1987.

It is possible that the peak concentration in September was
assoclated with the peak standing crop of aquatic vegetation as
well as maximal stormwater loadings of organic detritus. This is
supported by the positive correlation of organic nitrogen and
total suspended solids (R = 0.52) and the positive correlation of
organic nitrogen and BOD (R = 0.58). During the fall and winter,
stormwater loadings and standing crops of vegetation declined

possibly resulting in concomitant declines in organic nitrogen.




Overall, organic nitrogen exhibited an annual average of 1.56
mg/1 as compared with a higher average of 2.21 mg/l during the

second yvear of the monitoring program.

During the first year of monitoring, organic nitrogen was
reported to average 0.6 mg/l, somewhat less than ohserved during

the second and third years of monitoring (Palmer Venture, 1986).

Organic nitrogen may be considered a nutrient'séandard (F.A.C.
17~3) since it is assimilated by microbial heterotrophs, used as
an energy source as well as a source of nitrogen, and potentially
recycled as an inorganic nutrient to be assimilated by vegetation
and other autotrophs. In comparison of the third year average to
FDER's eutrophication threshold of 1.2 mg/1 (1983), it is
apparent that the streams of the Palmer Ranch are indicative of

eutrophic conditions with respect to organic nitrogen.

4.4,.6 Total Phosphate
Total phosphate in the streams of the Palmer Ranch exhibited a

yearly average of 0.47 mg/l {(as P) and a range of 0.07 - 2.86
mg/1 (as P) during the third year of the monitoring program
(Appendix Table A-15). An annual peak was recorded during
September 1986 as total phosphate averaged 0.60 mg/l. During
December 1986 and March 1987, total phosphate gradually declined
to average levels of 0.55 and 0.37 mg/1l (as P). The lowest
seasonal levels were recorded during the first guarterly survey

(June 1986) as total phosphate averaged 0.31 mg/l (as P).




Ranchwide, the highest total phosphate levels were recorded in
the South Creek Basin, apparently originating from an upstrean
source. The eastern tributary of South Creek, which received
drainage from a dairy farm, exhibited the highest total phosphate
levels averaging 1.72 mg/l (as P). Downstream, total phosphate
averaged 1.19 mg/l (as P) at the point of outflow from the North
Tract, and 0.51 mg/l {as P) further downstream of the North
Tract. The effects of this phosphate source were most pronounced
during December 1986 as the inflowing concentration was 2.86 mg/l

(as P).

High total phosphate leﬁels were also observed in Elligraw Bayou
as evidenced by the yearly average of 1.13 mg/l (as P). Corre-
spondingly high levels of total nitrogen, organic nitrogen, BOD,
turbidity, and total suspended solids were also observed in
Elligraw Bayou. Such conditions of high phosphate levels as well
as other related parameters are attributed to the combined
effects of stormwater loadings, low flows and the decay of

vegetation.

During the second year of the monitoring program, Total Phosphate
in Palmer Ranch's streams were higher as evidenced by the average
of 1.0 mg/l (as P) and by the wider range of 0.08 - 6.4 mg/l (as
P). As observed during the third year of monitoring, high total
phosphate levels were recorded in Elligraw Bayou concurrently
with high levels of total nitrogen, organic nitrogen, BOD,

turbidity and total suspended solids. Likewise, high total

N
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phosphate levels were recorded in the eastern branch of South

Creek.

Similarly, Palmer Venture (1986) reported a range in total
phosphate of 0.1 ~ 4.7 mg/l (as P) during the first year, and the
eastern tributary of South Creek was found to exhibit the highest
total phosphate levels. This upstream source of phosphate
exhibited its effects as far downstream in South Creek as Station

5C-8.

As a nutrient, phosphate is required by algae and other auto-
trophic organisms for the primary production of organic matter
and, therefore, as specified in F.A.C. 17-3, shall not be
elevated to levels which will cause an imbalance in the natural
flora and fauna. By definition, the results of the third year of
monitoring shows that the observed total phosphate levels in the
streams of the Palmer Ranch exceeded the FDER threshold of (.05
mg/1 and, therefore, are indicative of eutrophic conditions and

an imbalance in the flora and fauna (FDER, 1983).

In many cases such levels are normal in west-central Florida
because of the widespread deposits of naturally occurring
phosphate. Of significance, well drillers logs show that
phosphates exist in shallow deposits on the Palmer Ranch (Patton
and Associates, 1984). In addition, Palmer Venture (1986) noted
that the phosphate levels in the streams of the Palmer Ranch were
significantly influenced by phosphate enriched groundwater during
periods when stream flow was augmented by groundwater exfiltra-
tion, i.e., low flow conditions. Consequently, the high levels
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of phosphate which have resulted from the naturally occurring
deposits within or upstream of the Palmer Ranch should not be

considered violations.

4.4.7 Orthophosphate
As evidenced in Appendix Table A-16, orthophosphate was found to

average 0.29 mg/l (as P), representing approximately 62 percent .
of the total phosphate during the third year of monitoring.
Overall, orthophosphate exhibited a range of < 0.01 - 2.86 mg/l
(as P) as compared to higher ranges of 0.1 - 4.3 mg/l (as P)
during the first year of monitocring (Palmer Venture, 1986) and

< 0.02 - 5.5 mg/l (as P) during the second year of monitoring

(CCI, 198s6).

During the third year of mconitoring, an apparent spatial trend in
orthophosphate showed that there is a significant source of
phosphate in the headwaters of the South Creek Basin. This
upstream nutrient source affects the eastern tributary of Scuth
Creek as orthophosphate was found to average 1.61 mg/1 (as P) at
the point of inflow into the North Tract, i.e. Station sC-7.
Downstream, South Creek exhibited the effects of this source of
phosphates as averages of 1.12 and 0.34 mg/l (as P) were found at
stations SC-2 and SC-8, respectively. This general decline is
attributed to a combination of dilution and phosphate uptake by
biological and physicochemical processes. During the first and
second years of monitoring, Palmer Venture (1986) and CCI (1986)
also evidenced this upstream orthophosphate source in South

Creek,




As a nutrient, orthophosphate is designated by F.A.C. 17-3 as a
general water gquality criteria. This criteria specifies that the
discharge of nutrients, such as orthophosphate, shall be limited
to prevent an imbalance in the natural populations of aquatic
flora and fauna. Although the observed levels are indicative of
eutrophic conditions as defined by FDER (1983), orthophosphate
has been found to occcur naturally on the Neorth Tract. Conse-
quently, other factors are probably more growth limiting than
phosphate and any further increase in its availability is less

likely to cause an imbalance in the aquatic flora and fauna.

4,.4.8 Nutrient Ratios

Nitrate and phosphate are required in proportions of approxi-

mately 16:1 (N:P) as illustrated (Odum, 1952) in the following

equation:
Inorganic
Constituents Algal Protoplasm
106 CO, Light Heat 106 C
30 Hy0 180 H
16 NOj Production 46 O
Decomposition
1 POy 16 N
Mineral Elements Heat Chemical energy 154 Oy

In these proportions, they are assimilated by the primary
producers (plants and algae) and converted into protoplasm during
the process of photosynthesis. Conversely, the (unresistant or

digestible) organic forms of nitrogen and phosphate are oxidized




back into their biogenic salts during the proéess of aerobic

respiration, e.g., organic decomposition, heterotrophic activity.

The primary forms of these biogenic salts are nitrate and
orthophosphate. However, nitrate may be substituted by some
plants for other forms of nitrogen, such as ammonia. Also of
importance, orthophosphate may be accumulated and stored as
polyphosphates by some algae, thereby alleviating a potential

future phosphate limiting condition.

Results of the third year of monitoring were used to determine
the atomic ratiocs of nitrogen to phosphorus in the streams of the
Palmer Ranch. Total nitrogen to total phosphorus ratios (Ny:Pg¢)
are provided in Appendix Table A-17 and ratios of inorganic
nitrogen (ammonia, nitrite, and nitrate as N) to orthophosphorus
(Nj:P3) are provided in Appendix Table A-18. Estimates of the
N;j:Pj ratios were generally low and found to average 10:1,
indicative of conditions in which fixed inorganic nitrogen would
generally limit plant growth before orthophosphate. In compari-
son, Ni:Py ratios were found to average 15:1, approaching a
balanced ratio of'16:1, indicative of organic detritus. The
lower Nj:P; ratio is attributed to the naturally high levels of
orthophosphate, as well as its high percentage of total phospho-
rus (62 percent of total phosphorus). The nearly balanced N¢:P¢
ratio is expected under conditions in which organic nitrogen,
i.e. plant protoplasm, is the predominant form of total nitrogen.
As previously noted, organic nitrogen was found to average 82

percent of the total nitrogen in the streams of the Palmer Ranch.
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The more meaningful ratio in assessing nutrient limiting condi-
tions is based on the inorganic forms {(biogenic salts as previ-
ously discussed) since these constituents are immediately

available to the primary producers whereas even the unresistant
orgaﬁic forms must be chemically transformed into the inorganic

forms prior to photosynthesis.

During the third year of monitoring, seasonal averages of thé
N;:P; ratio approached balanced conditions during June and March
but not during September and December. During September and
December, Nj:P4 ratios averaged approximately 5.5:1; however,
during June and March, they averaged approximately 13.5:1.
Ranchwide, the Catfish Creek/Trunk Ditch Basin exhibited a
balanced yearly average of 16:1 whereas the South Creek Basin was
low, averaging 4:1. Perhaps the balanced ratio observed in the
catfish Creek/Trunk Ditch Basin resulted from the runoff of

fertilizers from the adjacent golf courses.

4.5 Trace Elements

4.5.1 Arsenic

Arsenic levels in the streams traversing the Palmer Ranch
(Appendix Table A-19) occurred at levels below the analytical
detection limit of 0.005 mg/l during September 1986 showing that
the Palmer Ranch streams were in compliance with the applicable
F.A.C. 17-3 General Criteria of 0.05 mg/1l and in compliance with

the more stringent County criteria of 0.01 wmg/1.

During the previous year of monitoring (CCI, 1986), arsenic
levels in the streams of the Palmer Ranch ranged at higher

4-32




concentrations of < 0.005 - 0.012 mg/l. Still, only one cbserva-
tion was found to be out of compliance with the more stringent
County criteria of 0.0l mg/l and all observations were well

within the State criteria of 0.05 mg/l.

4.5.2 Ccadmium

Cadmium was found to range < 0.0008 mg/l - 0.0023 mg/1l in the
streams of the Palmer Ranch during September 1986 (Appendix Table
A-~19). These results are similar to the range of <0.0008 -
0.0034 mg/l reported by CCI (1986) during the second year of
monitoring. During the third monitoring vear, exceedences of the
state criteria of 0.0012 mg/l were recorded upstream in South
Creek near a point of inflow into the North Tract (Station SC-3)
and downstream in Catfish Creek at the point of outflow from the
North Tract (Station CC-5). A level of 0.0023 mg/l was recorded
at Station CC-5 which receives drainage from Clark Rcocad and its
adjacent commercial/light industrial developments as well as two
golf courses. The other non-compliance observation of 0.0018
mg/)l was recorded at Station SC-3 which receives upstream
drainage from a golf course and mobile home park. With respect
to the less stringent County criteria, all cadmium observations
were found to be in compliance with the maximum allowable level

of 0.01 mg/1l.

During the previous monitoring year, cadmium ranged < 0.0008 mg/l
- 0.0034 mg/l in the streams of the Palmer Ranch (CCI, 1986).

Non-compliance levels with respect to State criteria were




recorded in South Creek at points of inflow into the North Tract,

i.e. 8tations SC-3 and SC-7.

4.5.3 Chromium

The applicable State water quality criteria for total chromium
(F.A.C. 17-3) allows a maximum concentration of 0.05 mg/l while
Sarasota County Ordinance No. 72-37 allows a maximum of 0.02
mg/l. As evidenced in Appendix Table A-19, the North Tract
streams were not found to be out of compliance with either
criteria during September 1986, as all observations of total
chromium were less than the detection limit of the analytical
procedure, i.e., 0.05 mg/l. CCI (1986) reported the same results

for the second year of the monitoring program.

4.5.4 Copper

As shown in Appendix Table A~19, the streams of the Palmer Ranch
exhibited concentrations of copper below the analytical detection
limit of 0.01 mg/1 during September 1986 and all 13 measurements
were in compliance with the State criteria of 0.03 mg/l (F.A.C.
17-3). Additionally, all 13 measurements complied with the
County criteria of 0.01 mg/l. During the second monitoring year,

CCI (1986) reported that copper exceeded the County criteria.

4,5.5 Lead

The streams of the Palmer Ranch were found to be in compliance
with the State criteria of 0.03 mg/l for lead as all 13 analyses
performed during September 1986 showed less than detectable

concentrations of 0.02 mg/l (Appendix Table A-19).
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During the second year of the monitoring program, lead in the
streams of the Palmer Ranch was found to be in compliance except
in the headwaters of South Creek where a lead concentration of
0.05 mg/l was recorded (CCI, 1986). The headwaters of the South
Creek Basin receive drainage from two possible sources of lead, a
mobile home park and a golf course located upstream of the North

Tract.

During the first year of the monitoring program when lead was
monitored more frequently than during the past two vears, i.e.
bimonthly wversus annually, a total of 38 measurements were made
of which 12 exceeded the State criteria of 0.03 mg/l (Palmer

Venture, 1986).

4.5.6 Mercury
As shown in Appendix Table A~19, the streams of the Palmer Ranch

were found to exhibit mercury concentrations below the detection
limit of 0.0001 mg/1l at 12 of the 13 sampling sites and a barely
detectable concentration of 0.0001 mg/1 at the upstream boundary
on Catfish Creek (Station CC-1). All 13 measurements complied

with the appropriate water quality criteria.

During the second monitoring year, 3 of the 13 sampling sites on
the Palmer Ranch were found to exhibit mercury concentrations in
excess of the State standard of 0.0002 mg/l (CCI, 1986). The
exceedences were recorded in Catfish Creek at Station CC-1, in
Elligraw Bayou at Station EL-1, and in North Creek at Station NC-
6 where levels of up to 0.0004 mg/l were reported. These
exceedences were attributed to possible sources of mercury on and
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adjacent to the Palmer Ranch including rain and dust fallout,
commercial and industrial drainage along Clark Road, golf course

drainage, and drainage from sludge waste disposal sites.

4.5.7 Nickel

The streams of the Palmer Ranch exhibited nickel levels of
0.031 mg/l or less during September 1986 as compared to the
maximum allowable level of 0.1 mg/l (Appendix Table A-19).
Therefore, all 13 observations were found to be in compliance

with both State and County standards for nickel.

Likewise, the streams of the Palmer Ranch exhibited nickel levels
in compliance with the State and County standards during Septem-
ber 1985 (CCI, 1986) as evident in the reported range of < 0.01

- 0.02 mg/l.

The streams of the Palmer Ranch exhibited a range in zinc of

< 0.005 mg/1l to 0.014 mg/l during September 1986 (Appendix Table
A-19). As shown in the results, one of the 13 measurements
barely exceeded the County standard of 0.01 mg/l but none
exceeded the less stringent State standard of 0.03 mg/l. This
observation (0.014 mg/l) was recorded at the upstream property
boundary on Catfish Creek (Station C€C-1) and is attributed to
non-point sources along Clark Road, e.g. roadside drainage from

the adjacent commercial and light industrial developments.

During the second monitoring vear, the streams of the Palmer

Ranch exhibited a range in zinc of less than 0.005 mg/l to 0.036
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mg/l as one of the 13 measurements exceeded the State standard of
0.03 mg/l and five of the 13 measurements exceeded the more
stringent County standard of 0.01 mg/l. These exceedences Were
attributed to rain and dust fallout and drainage from sewage

sludge disposal sites.

4.6 Organic Constituents

4.6.1 0ils and Greases

As given in Appendix Table A~20, oils and greases in the streams
of the Palmer Ranch were found to range from below the analytical
detection 1limit of 1 mg/l up to a maximum of 17 mg/l. Three of
the 47 measurements during the past year of monitoring exceeded
the State standard of 5 mg/l and one exceeded the County standard
of 15 mg/1l. These exceedences were observed at Stations cCc-1,
CC-2 and CC-3 in the upper reaches of the Catfish Creek/Trunk
Ditch Basin during June 1986 where levels of 13, 10 and 17 mg/1l
were recorded, respectivély. All other measurements during the
third year of monitoring were found to comply with State and

County criteria as exhibited in their range of < 1 - 3 mg/l.

The three exceedences of State standards including the single
exceedence of the County standard during the third year are
attributed to sources of oils and greases upstream of the Palmer
Ranch and possibly to sources on the ranch. Of significance,
0.56 inches of rainfall occurred during a two-day period immedi-
ately prior to the June sampling event when all three exceedences
were recorded. Runoff, therefore, could have contributed to the

elevated oils and greases in the upper reaches of the basin. O0f
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possible significance, June is the beginning of the wet season
when greatef_rates of stormwater loadings might be expected due
to accumulations of oils and greases in the watershed, e.g. on
paved surfaces such as Clark Road and adjacent parking/loading
areas in the upper parts of the Catfish Creek/Trunk Ditch
Drainage Basin. Therefore, it is possible that runoff from Clark
Road as well as runoff from the immediate surroundings contri-
buted to these elevated concentrations. Weirs located along the
realigned segment of Trunk Ditch, however, may have prevented the
increased transport of oils and greases downstream to Stations

CC-4 and CC-5.

The concentrations of oils and greases reported in the streams of
the Palmer Ranch during the first and second years of the
menitoring program (Palmer Venture, 1986, and CCI, 1986), ranged
from less than 1 mg/1 to 15 mg/l. Most of the observations (71
of 74) were found to be less than the maximum allowable State
criteria of 5 mg/l and none were found to be greater than the

maximum allowable County criteria of 15 mg/l.

4.6.2 Organochlorine Pesticides

Results of the 13 organcchlorine pesticide scans (including
polychlorinated biphenyls, i.e., PCBs) which were performed
during September 1986, are provided in Appendix Table A-21.
These results show that the streams traversing the Palmer Ranch
were less than the EPA recommended detection limits for all
parameters except Endosulfan which was found to exceed the State

Class III water quality criteria of 0.003 ug/l at four of the 13
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monitoring stations on the Palmer Ranch. Of possible signifi-
cance, these four stations (CC-2, NC-6, SC-4, and SC-8) are
located in three different drainage basins which would indicate
that the source of contamination was ubiquitous, i.e. aerial
spraving. (Endosulfan is a miticide and insecticide used on
various types of plants including ornamentals, citrus, tomatoes,

strawberries, beans and forestry trees).

In an effort to identify possible sources, Sarasota County
Mosquito Control was contacted (Dr. Ray Parsons, personal
communication) to determine if they had used Endosulfan recently
in the area of the Palmer Ranch. However, it was learned that

Endosulfan had not been used by Mosquito Control.

Subsequently, Sarasota County Agricultural Extension Service was
contacted (Mr. Bob Meyer, Ms. Jo Duranceau and Mr. Luther Rozar,
personal communication) although they had no specific knowledge

of any recent use of Endosulfan in Sarasota County.

In reviewing an aerial map of the immediate surroundings, it is
evident that numerous citrus groves exist to the north and
northeast of the Palmer Ranch. Normally, citrus groves are
sprayed several times during the year including the summer
season. Furthermore, Endosulfan (sold under the trademark or
generic names as Thiodan, Chlorthiepin, Malix, Thionex and
Cyclodan) is readily available and sold locally even though it
might be restricted. Therefore, it is possible that Endosulfan
originated from aerial spraying of one or more of these groves

during the summer of 1986.




of further significance, Endosulfan is insoluble in water and is
oxidized by UV light to Endosulfandiol and CO,. Its decomposi-
tion rate in river water at an initial concentration of 10 ug/1
is as follows: after 1 hour -100 percent present, after 1 week -
30 percent present, after 2 weeks - 5 percent present, and after
4 weeks - 0 percent present. Therefore, the presence of the
Endosulfan in the streams of the Palmer Ranch most likely

decomposed after approximately one month.

In soil with active fungi, Endosulfan is transformed to Endosul-
fan Sulfate. However, Endosulfan Sulfate did not occur at
detectable levels in any of the 13 samples. Neither did Endosul-
fan Beta show up at detectable levels. Either Endosulfan Beta
and Endosulfan Sulfate would have confirmed the validity of the
analysis, however, neither were shown toc be present at detectable
levels. The analysis was performed by a DHRS certified labora-

tory and they confirmed that the results were valid (Appendix B).

4.7 Bacteriological Parameters

4.7.1 Total coliform

As evidenced in Appendix Table A-22, the streams traversing the
Palmer Ranch were found to exhibit frequent exceedences of the
State and County standards for Total Coliform during the third
year of monitoring. Both the State and County standards which
allow up to 2,400 counts/100 ml were exceeded in 20 out of a
total of 47 samples. Highest counts were observed in the upper
reaches of the Catfish Creek/Trunk Ditch Basin (Stations CcC-1,

CC-2 and CC-3) and in the adjacent basin of Elligraw Bayou
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(Station EL-12a). Lower coliform counts were found in the
downstream reach of Catfish Creek (CC-4 and CC-5) and in the

eastern branch of Scuth Creek (5C-7).

Total coliform counts recorded during the third monitoring year
were highest during the wet season and lowest during the dry
season. During June 1986, total coliform counts ranged 300 -
32,000 counts/100 ml, exceeding the allowable limit at five
stations. During September 1986 (end of wet season), six
stations were out of compliance as a range of 500 - 40,000
counts/100 ml was recorded. During December 1986 (dry season),
bacterial counts declined to a lower range of 300 - 13,400
counts/100 ml in association with less rainfall and runoff.
still, five stations were out of compliance. Total coliform
counts increased during March 1987 to a range of 100 - 33,000
counts/100 ml and five stations were out of compliance with State

and County standards of 2,400 counts/100 ml.

Even higher total coliform counts and a higher frequency of
violations were observed during the previous two years of
monitoring. During the first year of monitoring, Palmer Venture
(1986) reported non-compliance conditions in 27 of 38 total
coliform counts. During the second year, CCI (1986) reported
non-compliance in 25 of the 37 total coliform counts. The
highest counts were observed during the wet season, ranging up to

1,000,000 counts/100 ml as rainfall and runoff peaked.

Several sources of coliform bacteria exist on and upstream of the
Palmer Ranch. The primary source is expected to be the naturally
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occurring coliform bacteria of the soils and vegetation. A
secondary source is represented by the warm blooded animals
inhabiting the watershed. These include kirds, cattle, feral
hogs, deer, rodents and other small mammals. The primary mode of
transport of the cocliform bacteria to the streams traversing the
ranch is expected to be surface runoff, consequently resulting in

a seasonal trend in asscciation with rainfall.

4.7.2 Fecal Coliform

During the third year of monitoring, the streams of the Palmer
Ranch exhibited fecal coliform densities in the range of < 10 -
10,200 counts/100 ml (Appendix Table A-23). Of the 47 samples
which were collected, 13 exceeded the Class IITX standard of
800/100 ml as compared to fewer exceedences but a wider range

during the previous year of monitoring (CCI, 1986).

The highést fecal coliform counts and greatest number of exceed-
ences during the third year occurred during the fall and winter
seasons, perhaps in association with a greater attraction of warm
blooded animals to the stream communities during drier periods of
the year. Similar to the previous year of monitoring, a higher
occurrence of non-compliance conditions was also observed in the
interior of the Palmer Ranch, e.g. Stations CC-3 and SC-4,
suggesting that the primary sources of fecal contamination
originated within the ranch, i.e. birds and cattle. The highest
count of 10,200/100 ml was recorded in Elligraw Bayou (Station
EL-1A). Since its watershed was not used to graze cattle, this

elevated count is attributed primarily to birds.
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Throughout the first yvear of monitoring, the streams of the
Palmer Ranch exhibited fecal coliform densities which frequently
exceeded allowable limits (Palmer Venture, 1986). Of the 38
observations, 22 exceeded the allowable limit of 800/100 ml.
Only two of these exceedences were recorded at points of inflow
into the ranch, consequently, the source of fecal coliform was

attributed birds and cattle on the ranch.




5.0 SUMMARY

The third year of the "Continuing Surface Water Quality Monitor-
ing Program" was performed quarterly at the 13 stations located
in the streams of the Palmer Ranch during the period of April
1986 through March 1987. Monitoring during the previous two
years was performed at the same 13 stations. However, monitoring
was performed bimonthly during the first year and subsequently
changed to a quarterly frequency at the beginning of the second
year of monitoring. The results of the first two years of
monitoring may be reviewed in the annual reports prepared by

Palmer Venture (1986) and CCI (1986).

Monitoring of the Palmer Ranch streams entailed quarterly
measurements of conductivity, water temperature, suspended
solids, tu:bidity, dissolved oxygen, pH, bilochemical oxygen
demand, macronutrients, oils and greases, and bacteriological
quality. Additionally, organochlorine pesticide scans and
measurements of trace elements including arsenic, cadmium,
copper, chromium, lead, mercury, nickel and zinc were performed
during an annual sampling event at the end of the wet season
(September). The results of the third year of monitoring are
summarized in Table 5.1. A complete tabulation of the results is

provided in Appendix A.

As evident in the results, the third year of monitoring exhibited
a normal amount of rainfall as 52 inches occurred on the Palmer
Ranch. However, the third year was preceded by a drought in

which only 33 inches of rainfall was recorded. The historical
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Table 5.1

*State General Crlcecia allows 501 increase above backgrouad to 1,275 umhos/em and County Crdinance 72-37 allows

lncrease azbove background to 500 umhosfem.

BStace Genmral Critecia atlows a maxlmum lncrease of 29 NTY above background and Councy Ordinance ailows

maximum lncrease.
“Szate and County Criteria, respectively,
drontlzed plus nen-ltonized ammonia.

“Stace (0.02 mg/l uanlonlzed), County (0.2=2 mgfl nen-lontc ammoenia dependiaog on pH}.
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Summary of Results - Palmer Ranch Surface Water Quality Monitoring Progranm
April 1986 - March 1987
Paramecer il (FH g2 gead s T e
PHYSICAL
Depth (Fr.) 0.940 1.09 9.79 I.49 F.569 9.40 1.96 9.73 -———-
Flow {GPM) 182 Hone 54 15 119 16 11 57 ————
Temperature (C) 23.4 25.6 24.3 25.3 25.4 24,6 22.2 v 2k.6 KA
(Field}
?32523 ;leld) 728 507 ans% 8L§ 738 765 Tav 1,258 +Igg§,
Solida To 7 13 24 17 12 EX ) 30 19 -
Suspended (msfl]
Turbidicy (HIU) 4.5 8.3 26.8 i1.0 5.4 22.3 i5.9 9.1 +29, +25°
OXYGEN DEMAND AND RELATED PARAMETERS
38D, S~day (=mg/l} 1.4 5.3 2.2 3.3 1.9 ' 5.9 4.1 3.1 -
Dissolved Oxyzen .4 1.1 5.3 7.7 10.40 5.9 0.43 10.3 >5, »4°%
(mgfl, Field)
pd (Fleld) 7.5 7.8 1.3 7.7 7.8 2.0 7.0 8.4 5.0-8.5
MACRONUTRIENTS
Hlztesgen, Total 1.24 1.83 1.22 t.29 1.02 3.25 2.05 2. 44 P
Hitrogen, Hltelee <0.01 <0.01 <d.01 20.01 <0.0z2 <9.01 <g.01 <0.01 -——
(mgfLl asz N)
Hitrogen, Hitracte 0.20 T.03 0.63 0.03 0.04 0.04 0.03 .02 ----
{mg/l aa N}
ftrcogen, Ammonlad 0.22 0.12 0.14% .07 9.87 0.16 a,1¢6 0.3135 -
(mg/Ll as H)
Hierogen, Organie {mgfl) o0.83 1.63 1.06 1.29 0.92 3.05 1.86 2.28 ----
Phosphate, Tozal a.24 0.27 G.22 0.15 0.12 1.13 0.42 0.27 o
{mgfi as #)
Phesphace, Ortho 6.12 0.10 0,02 .02 0.05 a9.38 .21 0.11 .-
{mg/ as B
TRACE ELEMENTS
Arsenile, Toaral (mg/l) 0,005 <9.005 €0.005 <0.005 <0.805 <0.005 <0.005 <0.,005 0.05, 0.01%
Cadmium, Total (mg/l) <0.0008 0.0008 <G.0808 <0.0008 0.0023 <0.0C08 <D.0008 <g.a008 8.0008,
g.0012 or
§.01°
Chromium, Tetal (mg/l)} <0.05 <G.05 £6.05 <0.05% <0.,05 <0.a5 <0.05 <8.85 0.05, 0.082¢
Copper, Total {(mg/l) €0.01 <e.a1 <g.01 <g.01 <0.01 <g9.01 <g.a1 <9.01 0.683, 0.01°
Lead, Total (mg/i) £0.62 <0.02 <0.02 <0.02 <0,02 €0.02 <0.02 <0.02 0.03, 0.01°%
?;gfury. Toral, <0.0001 <0.0001 <0.0001% €0.000L <0.0001 <0.04001 <9,0001 <0.0001 u.g?gig
Niekel, Total {(mgfl) <8.01 <9.01 <0.01 <g.01 0.816 <0.91 g.012 <0.01 0.1
Zine, Total {(mg/fl} 0.014 <0.005 <0.4985 <a.003 <0.0905 <0.005 <0.005 <0.385 a.83, 0.o01®
ORGANIC CONSTITUERTS
Oils and Greases (mgil) 4.8 5.3 5.3 <1 <1 1.3 <1 <1
Aidrin (ugli) <0.0045 <0.a04 <G.004 <0.004 <0.004 <0.805 €o0.004 <C.00%
alpha = BHC (ugil) <0.003 <6.003 <0.003 <0.003 <0,003 <0.4903 <0.003 <%.,003
bera - BHC {(ug/l} <9.00% <g.008 <0.008 <0,806 <0.906 <0.006 <6.008 <0.006
delta - BHC {ugfl) <9.%09 <0.009 <0.00% <3.4989 <0.009 <0.099 <0.009 <g0.009 ~——
amma - BHC (ugfl) <3.004% <0.004 <0.G04 <§.004 <0.004 <0.084 <G.004 <C.004 6.01
fLindane}
Chiordane (ugifl) <0.014 <0,014 <0.014 <8,014 <0.014% <0.014% <0.014 <0.014 .01
4 = 4" BDD (ug/i} <9.911 €0.011 €0. 011 <8.011 <@.011 €0.011 <g,011 <0.011 ----

4 = 4' DDE (ug/l} <0.904 <0.004 <0.004 <0.004 <0.084 <0.004 <0.004 <0.904 LR
4 = &' DDT (ug{fl)} <0.012 €0.012 <R.012 <0,012 <@.012 <0.012 <0.a912 <0.012 0.001£
Dieldrin {ugil}) €0.932 <0.002 <9.002 <0.002 <G.002 <0.0832 €0.802 <0.002 9.003
%Eg?i?lfan Alpha <D.014 5.2 <9.014 <0.014 <G.014 <0.014 1i6.5 <0.01% g.cos8
gnd7§?15=n Beta <G.004 <0.004 <9.004 <0, 004 <0.004 <0.084% <0.004 <0.00% 0.6038%

ug
Endosulfan <0_066 <0.068 <0.068 <0,066 <0.056 <0.068 <G.068 <0.066 e
Sulface (ug/fl)
Endrin (ug/l} <G.008 <0.006 €0.006 <0.006 <0,0086 <0.606 <G.0086 <0.006 a.604
%3:7{? Aldahyde <c.023 <0.023 <0,023 <t,023 <9.223 €<0.023 <0.023 <0.023 i
Heptzchler (ug/fl) <0.603 <0.003 <0.0013 {0,003 <0.003 <D.003 <a.093 <0.033 0.091
Hepztachlox <G¢.083 <4.083 <0.083 <0.083 <0.083 4<0.06G83 <G.083 <0.083 e
Epoxide {(ugfl) :

Toxaphene {(ug/l) €0.025% <0.024 40,828 <4,024% <0.024 <D.G24 <0.6G24 <0.024% 0.G05
Polyehlorlaated <0,085 <0.065 <0.865 <0.065 <0.065 €0.065 <B.065 <0.065 0.a01
Bipheayls (ug/l)
BIOLOGICAL

Gollferm, Total 9,475 25,100 7,075 925 1,325 11,550 1,375 3,125 860
{per 80 ml)

Coliform, Fecal 925 590 2,235 230 173 3,460 183 570 2,408
(pec 108 ml)
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Table 5.1

-
{Continued)
30-2 SC-3 5C-4 5G=7 5C-4 All Seattams Applicable
Paramerer Mean Mean Mean Mazn Mean Hean ki Hin. Max. Sriteria
PRYSICAL
Depeh (Fz.) 8,50 6.30 0.0 0.50 2,21 i1.00 52 9.00 3.50 ----
Flow (GPM) 219 19 189 319 69 145 sz [ 1,400 ———
{;Tpfiiture [5+] 9.9 23.5 25 . & 2a.9 z2.1 3.8 47 17.3 33.3 -——
=
Gondueclvity 977 794 1,673 297 ELT ETYY a7 4122 1,408 350%,
{umhosiem, Flald} 1002
Soktds, Tectal 3 C 9 47 1 57 _————
Suspended {mg/l) 3 : 3 13
Tuzbidlry (NTU) 1.2 1.5 7.9 2.7 5.5 9.8 47 1.2 36.0 29, +25°
OXYCEN DEHARD AND RELATED PARAMETERS
30D, 5-day (mg/l} 2.4 3.8 7 .7 . 47 a4 11.1 -———
?é;?flvgie2§¥3°" 1.1 P .3 R .7 [%4 9.5 15.0 >4, >5°
, T
pH (Freld} 7.2 7.1 7.5 7.3 7.5 7.5 47 5.7 9.8 §.0-3.5
MACRONUTIRIENTS
Hicrogen, Torzal 2,48 1.65 1.58 4.03 1.353 1.90 &7 04.75 §.186 -———
?ltffs::.q?tnri:e 0.05 <0.01 <0.61 0.04 <0.41 0.01 47 £0.01 a.1c0 -————
g X
?é;fEE::,K§1=:=tE .13 g.0% 0.02 6.31 0.12 0.a7 &7 <o, 01 0.54 EEEE
?;;figeﬂ.“?mmonlad 0.48 6.10 ¢.12 1.a1 0.03 0.23 %] <a.01 3.32 ———-"
aa 3
Fitrogea, Organle {(mgfl) t.7%9 1.354% 1.45 1.87 1.33 1.56 47 0.55 $.82 -————
?:u;rh::ni)fn:zl L.15 0.17 6.25 1.72 Q.51 8.47 a7 Q.97 2.86 -
mg
?;;?gh::eéjﬂr:hq 1.12 g.11 8.1¢ 1.51 e.34 9.29 L3 .01 2.88 -———
TRACE ELEMENTE
Acaeals, Tecal (mgil) «T.005 <0.005 <0.003 <0.005 <0.005% <0.005 13 <e.005 <9.605 0.05, g.at®
Cadmium, Total (mgfl} <90.0008 0.o0a0s8 <0,6008 <8.0008 0.08023 <0.c¢008 13 <.0008 ¢.2023 [ELT:
0.0012, ar,
a.91
Chromium, Tecal (mg/l} <0.05 <0.05 <0.43 <0.05 €0.05 <0.85 13 <0,085 <8.05 e.a5, 0.02°
Copper, Tatal {mg/l) 40.02 <0,01 <0,091 <0.01 <g.,01 <0.91 13 <0.61 <0.01 8.03, 0.01F
Lead, Total (mg/1} <6.02 <0.02 <p.02 <G.02 <0.02 <0.02 13 <0.02 €0.02 0.03, 0,01%
?;;fff" Yeral <g.0001 <6.6001 <G.G301 <0.0001 <0.0601 <a,0001 13 <8.000% a.0e01 o.gcg%c
Hickel, Tatal (ma/ll) 0.031 <0.01 9.023 <0.01 <g.91 ¢.01 13 <0.01 0.031 6.1
Ilae, Toczl (mg/l) <a.805 <v.005 <0.005 <g,905 <0.083 <a.005 13 <0.005 0.014 0.03, a.01%
ORCANIC CONSTITUENTS - - 208 o7 . 17.6 5, 15°
0iLs and Grmasas (mgfl} 1.3 < ko3 13 ; 5 ¢.004 €0.90% 0.003f
Aldzin (us/l} <0.004 <E.004& <0.004 £Q.004 €0.00& <B,004 13 <@, ‘nas .
alpha - BHAC (ug/l) <0.003 €0.003 <0.803 €0.003 <0.603 <0.002 13 <e.q03 <;-°0$ .
beta = 3EC (ug/l) <B.0086 <0.006 <¢.c06 <0.006 20,006 <0,008 13 <0.006 <0. e
.a -
delta - BHCG (ugil) <B.069 €0.009 <¢.009 <0.009 <g.009 <0.009 13 <0.609 <0 o .
amma - BHE (ugil) <0 _00& <g.0Qs <0.00% <C.004 <p.00% €0.004 13 <6.004 <a.4 .
Lindane) a.014 <0.016 0.02
chlozdane (ugii) <0.014 0,914 <4.014 <9.014 <0.014 <8.914 13 <0.0L . : o
4 = & DDD {(ugil) €0.011 <8.01% <g.011 <0.611 <0.011 <g.011 13 <6.011 <0.01
4
4 - 4&* DDE (ugll) <0.004 <0.,004 40,004 <0.00h <k.00% 40.004 13 <0.0404 <8, 00 o
4 - &' BT (ugil) <0.812 <0.012 <0.612 <0.012 <p.e12 <p.812 13 <g.012 <:.::i u-n03£
. 13 <06.002 <0,
Dleldzin {ug/l) 40,002 €0.002 <a.002 <0.002 <0.002 $0.692 .
3.8 2.09 13 <0.91% 16.5 g.0a3
Endosutfzn Alpha <0.014 <G.0L4 1.7 <0.014 - .
(ugil) 3
004 0.003
Zndasulfan Beca <0.00& <0.006 <0.G04 20.004 <0.604 <g.e04 13 <G.004 <e.0
(ugf . <0.066 PR
Zadgsulfan <0.0E6 <0.066 <G.065 €f.066 <0.066 <8,066 13 <0.05 .
Sulface (ugfl) Q.004
Endrin (usfi} 20 .006 <0.098 <0.006 <0.006 <0.006 £0.008 113 <0.008 <0.006
.0z3 -
Endrin Aldehydas (ugfi} <9.023 €0.0623 <.023 <0.023 €0.0823 <a.025 13 <0.023 <0 001 6. 001
Hepeachler (ug/l) <8.003 <a.063 <9.903 <0.982 <0.003 <0.0¢3 13 <0,003 <c. . st
Hepcachlor €0.083 <8.483 €0.0383 <0.083 40.6832 <0.083 13 <0.083 <0.98
Epoxlide (ugfl)
L0228 Q.005
Toxaphene (ugfl) e0.028 <D.026 <0,024 <0.924 <9,024 <6.028 13 <9.024% <0 aes o oo
.0 B
Palychloginaced <0.065 <0.065 <6.985 40,065 <0.065 <G.0835 13 <0.055 <0 3
3lpaenyls {ugfl)
BIOLOGICAL 40,000 aod
Coliform, Toral 1,267 3,083 5,950 1,608 2,350 5,562 87 100 »
{pez 100 mil}
10,200 2,400
Califarm, cal ig5 333 1,883 &5 63 357 & te

Fe
(per 108 mi}

iALd:Ln + Dieidrin

BEndesalfan ath




amount of rainfall for the-region based on a 30-year record is 56
inches per year (NOAA, 1978). Consequently, the streams of the
Palmer Ranch gradually returned to normal flows following the

vear of drought.

A general water quality effect of the change from the drought to
normal rainfall conditions during the third year of monitoring
was evidenced by the change in conductivity. During the second
year, conductivities were abnormally high as evidenced in their
range of 413 - 1,809 umhos/cm. During the third year, however,
conductivities declined to a lower range of 422 - 1,406 umhos/cm.
This change is attributed to an increase in runoff of low

conductivity stormwater.

Groundwater seepage effects during the second vear were more
pronounced since groundwater exfiltration represented a larger
percentage of the annual water budgets relative to surface runoff
contributions. As a result, dissclved constituents including
electrolytes transported into the streams via groundwater
exfiltration exhibited greater effects on conductivity and the
concentration of dissolved solids. During the third year of
monitoring, stormwater runoff, which normally exhibits lower
conductivities than groundwater, increased with increased
rainfall amounts. Therefore, the concentration of dissolved
constituents and levels of conductivities in the receiving waters

declined.

Seasonal trends related to rainfall were also observed in the
streams of the Palmer Ranch. The influence of rainfall was
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evident in the inverse relationship with conductivity. By the
end of the summer wet season, i.e. September, conductivities
averaged 820 umhos/cm. However, during the dry season, i.e.
December, conductivities increased to an average level of 868
umhos/cm. Conductivities remained at a comparatively high
average of 918 umhos/cm during the winter guarter in association

with minor amounts of rainfall.

As during the second year of monitoring, the streams exhibited a
direct correlation between seasonal rainfall and total suspended
solids as total suspended solids averaged 26 mg/l at the begin-
ning of the summer wet season and declined to an average level of
10 mg/1l during the fall dry season. Total suspended solids
remained low through the winter season as reflected in its
average of 10 mg/l. As expected, turbidity was positively

correlated with total suspended solids (R = 0.85).

Biochemical oxyden demands (BOD) were found to average 2.7 mg/l
in South Creek and 2.8 mg/l in Catfish Creek, representing a
general decrease of approximately 1 mg/l in comparison to average
BODs. These declines are indicative of a general improvement in
water gquality during the third year of monitoring. As observed
during the second year, however, higher BODs indicative of poor
water quality were recorded in Elligraw Bayou and at the southern

end of Trunk Ditch where stagnant conditions prevailed.

Dissolved oxygen and pH also reflected a general improvement in
water guality during the third monitoring year as pH averaged 7.5
in comparison to 7.1 during the second year. Similarly,
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dissolved oxygen which averaged 4.1 mg/l during the second year
increased to an average of 6.1 mg/l during the third year of
monitoring, perhaps in association with the general decline in
BOD. Even so, the streams of the Palmer Ranch exhibited gene-
rally heterotrophic conditions as evidenced by the marginal

levels of dissolved oxygen, pH and BOD.

Although there was a deneral decrease in nutrient concentrations,
high levels of nutrients were found in the streams of the Palmer
Ranch as total nitrogen and total phosphorus exceeded threshold
levels characteristic of eutrophic conditions (FDER, 1983).
During the third year, the streams of the Palmer Ranch exhibited
annual averages in total nitrogen and total phosphorus of 1.9
mg/1 and 0.47 mg/l as compared to even higher averages of 2.6
mg/l and 1.0 mg/l during the second year, respectively. These
averages significantly eXceeded the FDER nutrient thresholds for
total nitrogen and total phosphorus of 1.2 and 0.05 mg/l, respec-

tively.

The inorganic fractions which are recuired by plants during the
process of photosynthesis were also found to be readily available
as orthophosphorus represented 62 percent of total phosphorus and
inorganic nitrogen represented 12 percent of total nitrogen.
Although the availability of inorganic nitrogen was found to be
substantial, its low molecular ratic to orthophosphate implies
that nitrogen should be more limiting to primary producers in the
streams of the ranch. Ratios of inorganic nitrogen to inorganic

phosphorus were found to average 10:1 as compared to algal
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protoplasm which is 16:1 (Odum, 1959). These results were
comparable to previcus monitoring results as orthophosphorus
represented 66 percent of total phosphorus, inorganic nitrogen
represented 15 percent of the total nitrogen, and the ratio of
inorganic nitrogen to inorganic phosphorus averaged 4:1 during

the second year of monitoring (CCI, 1986).

Potential sources of nutrients upstream of the Palmer Ranch
include a dairy farm, golf course and mobile home park located in
the South Creek Basin, the commercial-industrial strip develop-
ment along Clark Road in the northern part of the Catfish
Creek-Trunk Ditch Basin, and the country club development located
in the western part of the Catfish Creek-Trunk Ditch Basin.
Within the ranch, potential nutrient sources include Prestancia
{(new golf course and residential development), spray irrigation
fields (Palmer Utilities and Central County Regional Utilities),
and active pastures. Additionally, rainfall and surficial
phosphate deposits represent two potentially ubiquitous sources
of phosphate and fixed nitrogen throughout the basins of the

ranch.

The streams of the Palmer Ranch were found to be out of compli-
ance with the State water quality criteria for cadmium at two
sites and out of compliance with the County criteria for zinc at
one site during September 1986. Cadmium was found to be out of
compliance at an inflowing station in the South Creek Basin
(Station SC-3) and an outflowing station in the Catfish Creek

Basin (Station CC-5). Zinc was found to exceed the County water
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quality standard at the inflowing station in the Catfish Creek
Basin (Station CC-1). Several potential sources of zinc and
cédmium exist upstream of the ranch including the commercial-
industrial strip development along Clark Road which drains
unmitigated into Catfish Creek and Trunk Ditch. Additionally,
the mobile home park and golf course which is located upstream of
the ranch draing into the South Creek. Drainage from various
land uses within the ranch might also affect the cadmium content
of Catfish Creek. These land uses include golf courses and once
used sludge disposal sites. Additionally, rain and dust fallout
are potentially ubiquitous sources of zinc and cadmium which
could affect the zine and cadmium content of the surface waters

throughout these two basins.

Organochlorine pesticide scans performed during September 1986
showed no evidence of any measurable amounts or exceedences of
the State Class IIT standards for aldrin, dieldrin, lindane,
chlordane, DDT, endosulfan-beta, endrin, heptachlor, toxaphene,
or PCBs in the streams of the Palmer Ranch. Endosulfan-alpha,
however, was found in excess concentrations in the Catfish Creek-
Trunk Ditch Basin (Station CC-2), in the South Creek Basin
(Stations SC-4 and SC-8), and in the North Creek Basin (Station
NC-6). The occurrence of endosulfan-alpha in these basins might
be attributed to the spraying of pesticides in a citrus grove or

some other agricultural land use.

0ils and greases which were monitored quarterly exceeded the

maximum allowed by the State, i.e., 5.0 mg/l, at three sites in
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the upper portions of the Catfish Creek-Trunk Ditch Basin during
Eune 1986. One of the three sites, i.e. Station CC-3, exceeded
the maximum allowed by the County, i.e., 15 mg/l. All other
measurements were found to be in compliance with State and County
standards. cCandidate sources of oils and greases include road
runoff (e.g. Clark Road), construction activities on the Prestan-

cila site and decaying vegetation.

‘The bacteriological quality of the streams of the Palmer Ranch

' was found to be poor as total coliform and fecal coliform counts
were frequently out of compliance with applicable standards. Of
the 47 total coliform counts taken during the third year, 20
exceeded the maximum allowable limit of 2,400/100 ml. Similarly,
13 of the 47 fecal coliform counts were found to exceed the
maximum allowable limit of 800/100 ml. The frequency of exceed-
ences as well as total coliform densities were found to be
directly related to the amount of rainfall. In contrast, fecal
coliform counts were inversely related to the amount of rainfall.
The primary sources of coliform bacteria within the Palmer Ranch
include the fecal bacteria of cattle and birds as well as the
naturally occurring soil bacteria. During storm events which
frequently occur during the summer wet season, it is likely that
more of the non-fecal coliform bacteria are transported by
surface runoff to the streams of the Palmer Ranch than at other
times of the year. However, during the drier periods of the
year, it is likely that birds, cattle, and other warm blooded

animals, which are the sources of fecal coliform bacteria, are




attracted to the streams to water and feed, thereby resulting in

an increase in fecal coliform counts.
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Appendix Table A - 1

Continuing Surface Water Quality Monitoring Program

Stream Stage (ft.) 2
April 1986 - March 1687

b Catfizh Creek/ Trunk Dirch Elligraw  HNerth South Creek All Srations
Sampllng Date .
cc-1 cc-2° ce-a CC-& cc-5 Hean EL~1A NC-6 SCel 5C-2 3C-3 SC-4 5C-7 s5C-8 Mean Hesan sh Hin Max H

June 16-17, 1986 1.3 1.1 1.8 1.2 0.9 1.1 a.0 1.2 [ a.0 0.0 0.6 0.0 2.2 9.5 0.8 0.63% 0.0 2.2 13
September 3~4, 1986 0.5 2.5 0.3 2.0 0.7 1.2 0.5 - z.7 0.7 0.9 0.5 .4 2.5 3.5 1.4 1.4 1.06 0.3 1.5 13
Ragember 3-4, 1986 e 0.8 0.2 1.3 0.6 0.8 0,7 1.9 0.9 0.7 0.2 ¢.2 4.5 1.2 0.6 a.8 0.47 4.2 t.9 13
March 4-5, 1987 0.8 0.01 1.4 1.5 0.5 0.8 a. 2.0 0.9 0.6 0.4 .3 8.7 . 0.8 4.9 0.62 0.0 2.0 13
Mean 0.9 1.1 0.7 1.5 0.7 0.4 2.0 0.7 9.5 0.3 0.4 8.9 2.2
HLlolmam 0.3 0,01 0.2 1.2 Q.5 0.0 1.2 9.4 0.q 0.00 6.2 0.00 1.2
Hax Limum 1.3 2.5 1.4 2.0 0.9 0.7 2.7 0.9 0.9 0.8 0.6 2.5 3.5
Std. Deviacion 0,29 0,90 Q.50 8.31 0.15 0,29 0,61 0.20 .34 0.22 .15 0.94 0.83
I H i 11 H & H 4 3 4 5 i i 4

Staclons Mean 5D Min Hax N
C€G+«1, CC-2 {upper reach) 1.0 a.68 0.01 2.5 a
CG-3, CC-4 (mid veach) 1.1 .60 0.2 2.0 ]
ce-1, €g-2, £C-3, CC-4, CE-3 1.0 0.59 0.01 2.5 20
(entirve hagin) R——
§C-4, 5C-1 (upper reach - west) 0.5 Qa.25 0.2 9.9 )
SC-3, 5G-7 (upper resch - east) 0.6 0.75 0.0 2,5 L] -
SC~2, S5G-8 (mid reach) 1.4 1.05 0.0 1.5 8
§c-1, 8C-2, 5C-3, SC-a, $C-7, SC-8 0.9 0.85 9.0 1.5 24
{entire basin)
ALl 13 Stacions 1.0 0.77 0.0 .5 52

3D - standard deviation

N - number of cbservations

* Maximun stream depths at each stetlon except at Statlon GC-4. Stream srage at Statlon CC-4 Ls the water depch ac the sampling site which is lesa than the maxloum depth. 0.9 = Statlon Dry.
b garfish Creek/Trunk Ditch, Elligraw Bayou and North Creek stationa sampled on first day of each event, South Creek stations sampled on second day of each event.

¢ Station CG~2 was relocated to the new tributary of Cavfish Creek Just before the sampiing event duxing Maxmch,




Appendix Table A - 2
Continuing Surface Water Quality Monitoring Program
c C Stream Flow (GPM)
April 1986 - March 1987

a GCatfisk Creek{ Trunk Dltch Elligraw North South Creek ALl Scations

Sampling Date

oc-1 ce-2 cc-3 CG-4 €C-5 Mean EL-14 HC-6 S6-1 sc-2 5c-3 5G-4 §G-7 5C-8 Mean Hean ‘5D Min Max -4
June 16-17, 1986 28 a 10 0 8 23 o 1] qQ ¢ a 93 0 1400 249 124 385 0 1400 13
Septembar 3-4, 1986 a a s 0 173 a2 35 a 99 220 22 465 1600 278 347 19 284 0 190Q 13
December -4, 1986 513 0 108 0 109 148 Q 0 128 375 7 166 109 281 178 138 162 0 513 13
March &-5, 1987 116 1} 60 59 187 84 28 L2 i} 282 g 32 168 814 218 139 220 a 814 13
Mear 182 0 54 15 119 16 11 57 21% 10 189 319 £93
Mininum "] 0 18 9 ] Q () n [} 238
Max Lrmum 513 1] 108 59 a7 36 Lh 128 ars 22 465 1000 1400
Std. Deviatlon 227 [ 41 ag 82 19 22 67 159 E 192 459 534
N 4 4 4 4 4 4 4 & 4 4 4 4

Stations Hean 3D Min Max

£C-1, GC-2 (upper reach) 91 177 0 313 8
GC+»3, CC-4 (mld reach} k13 ag 1] 108 8
¢c-1, CC-2, Cg-3, CC-4, CC-5 76 120 0 513 20
{encire hasin)
5C-4, SC-1 (upper reach - wesat) 123 151 0 465 8
$C-3, SC-7 {upper weach - east) 164 a4 0 1000 8
5C-2, 5C-8 {mid reach) u56 (274 0 1400 8
sc-1, SC-2, SC-3, SC-4, SG-7, SC-8 248 355 ] 1400 24
(entire basin}
All 13 Stations 145 268 a 1400 52

SD ~ standard deviatlon
N ~ aumber of observations
A Catfish Creek/Trunk Ditch, Elligraw Bayou and Horth Creek stationa sampled cn first day of event, South {reek stations on second day,




Appendix Table A - 3

Continuing Surface Water Quality Monitoring Program

Water Temperature (°C)

April 1986 - March 1987

a GCatfish Ceeelt/ Trunk Dlech Elligraw Hozrth South Greek All Stations
Sampling Date
CC-1 co-2 CG-32 CC-4 CC-5 Mean EL-1a HC-& 5C-1 §SC~2 5¢-3 5C-4 8G-7 SC-8 Mean Mean 8D Min Max )

June 16-17, 1985 25.9 27.7 29.0 29.1 27.1 27.8 Dry 24.4 28.8 bry Dzy 27.8 Dy 26,1 27.& 27.3 1.8 24.4 29.1 4
Seprember 3-4, 1986 28,1 27.4 27.5 30.0 29.9 28.6 31.1 25.1 33.5 27.3 30.1 3.6 27.1 27.3 29.5 28.9 2.3 25.1 33.5 13
December 3-4, 1986 21.7 21.7 22.6 23.1 22.2 22.3 23.2 20.9 17.9 7.8 20.3 19.1 17.7 17.3 18.4 20,4 2.2 17.3 23.2 12
March 4-5, 1987 18.0 Dey 20.0 21,0 22.% 0.4 19.5 8.5 18.0 17.5 20.0 19.0 18.0 17.5 18.3 19.1 t.5 17.5 22.5 12
Hean 23.& 25.6 25.8 25.8 2534 24 .56 22.2 24.6 20.9 23.5 24 .4 20.9 22.1
Mo Lmum 18.0 2L.7 20.0 21.0 22.2 19.5 18.5 17.9 17.5 0.0 i9.0 7.7 17.3
Max Lmum 28.1 27,7 29.0 .o 29.9 a1.1 3.1 33.5 27.3 0.1 l.6 27.1 27.3
5td, Deviatien 4.5 3.4 4.2 4,4 3.7 5.9 3.1 7.9 3.8 2.8 6.3 8.3 £
q 4 3 4 4 & 3 & 4 3 3 4 3 &

Statfons Mean sD Min Max )
CG-1, CC-2 (upper reach) 24.4 1.9 18.0 28.1 7
CC=3, CC-4 (mld reach) 25.3 4.0 20.0 0.0 a
ge-1, GG-2, QC-1, CC-4, GC~5 25.0 3.7 i8.0 3¢.0 19
{éntire basin)
SC-4, SC~1 (upper reach - wesT} 24.5 6.6 17.9 33.5 8
5C-3, SC-7 (upper yeach - east} 23.2 5.2 17.7 30.1 4
8G-2, SC-8 {mid reach) 21.5 3.0 17.3 27.3 7
5C-1, $6-2, §$C-3, 5C-4, §C-7, 5C-8 22.8 5.6 17.3 33.5 21
(en:l:e basin)
ALl 13 Stacions 238 4.7 7.3 33.5 47

3D - standard deviation

N - number of observatlions

2 Gatflah Creek/Trunk Ditch, Elligraw Bayou and North Greek statlons sampled on filvsc day of event, South Creek stations on second day.




Appendix Table A - 4
Continuing Surface Water Quality Monitoring Program

Specific Conductance (umhos/cm)?

April 1986 - March 1987

b Catfish Creek/ Trunk Ditch Elllgraw Narth South Creek All Stations
Sampling Date
cc-1 cG-2 CC-3 CC-4 cc~5 Maan EL~1A HC-6 sC-1 SGr2 8C-3 50«4 5C-7 5C-8 Mean Hean 5D Min Man R

June 16-17, 1986 653 422 713 729 325 608 Dry 743 1,408 Dy bry 941 Dry 530 952 147 286 422 1,406 9
September 3-4, 1986 700 553 816 167 156 718 725 796 1,128 1,041 532 1,129 266 785 925 820 191 33z 1,138 13
December 3-4, 1986 732 545 790 859 750 735 T4% 738 1,178 1,101 860 995 1,048 945 1,021 858 18 545 1,178 13
Marvch 4-5, 1987 820 Dry 908 919 920 888 830 750 1,300 830 990 1,220 680 60 980 mna 180 680 1,300 12
Hean 126 507 805 816 738 765 747 1,255 977 T 1,071 897 8035
Minlmum 653 422 713 720 525 725 703 i, 830 532 941 680 530
Max imum 820 553 9aq 914 920 830 796 1,406 1,101 960 1,220 1,046 945
Sed. Deviacion 70 73 77 a3 142 57 38 22 137 236 127 192 134
I3 4 3 i % 4 3 4 A 3 3 % 3

Scaciona Mean, 5n Min Max N
cc-1, GG-2 (upper reach) 632 134 422 820
cc-3, GC-4 (mld reach) 811 4 713 910 8
€C-1, C€C-2, CC~-3, CC-4, CC-5 730 138 422 920 19
(em:f.ra basin)
SC-4, $CG-1 {upper reach - weat) 1,163 152 G4 1,406 8
5C~3, 5C-7 (upper reach - ecaasc) a46 201 532 1,048 6
5C~2, 8C-8 (mid reach) 879 154 630 1,161 7
§G-1, SC-2, 5C-3, §C-4, S§G-7, SG-8 978 218 532 1,406 21
(enr.i:s basin)
AlL 13 Statlons ’ 844 208 422 1,406 47

5D - standard devlatlion
N - number of observatlons
3 Applicable surface water quality criteria: Scate - allows a maXimum locrease of 50% to 1,275 umhasfems County - allows a maximwn lnerease of 50% te 500 umhosfwan above background.

b Catfish Greele/Trunk Dicch, Elllgraw Bayou and Worth Creek statlons sampled on £irst day of event, South Creek statlcns on second day.




Appendix Table A - 5
Continuing Surface Water Quality Monitoring Program
Total Suspended Solids (mg/1)
April 1686 - March 1987

a Catfish Creek/ “runk Dicch Elligraw North South Greek ALl Scations
Sampling Dace
cC-1 cC-2 cc-3 CC-4 CG-5 Mean EL-1A NG-6 8c-1 5C-2 SC-3 5C~4 sc-7 sc-8 Mean Hean 5D Min Hax K
June 16-17, 1988 3 9 38 a2 28 22 Dxy 57 50 Dry Dry 7 by & 2] 26 20 3 57 9
September 3-4, 19896 7 15 22 17 5 13 50 22 19 2 ] 22 L3 10 10 15 13 2 50 13
December 3-4, 1%86 12 15 27 11 4 14 21 I+ 2 i 2 3 2 2 10 10 1 30 13
March 4-5, 1987 3 Dry 10 7 8 a 31 1c 4 10 4 15 8 10 7 4 n 12
Maan 7 13 24 17 12 34 30 19 z 5 10 30 9
Minimum 3 9 10 7 4 21 10 2 1 2z 4 1 2
Maximum 12 15 a8 a2 28 50 a7 50 4 16 22 4 16
Std. Deviation 4 4 12 11 11 15 20 22 2 4 B8 z ]
H & 3 4 4 3 4 4 3 4 3 4
Stations Mean sD Hin Max N
CC-1, CC-2 (upper reach) 9 5 k) 15
Dl’ CG-3, CC~4 (mid zeach) 21 11 7 38 8
gG-1, cc-2, GC-2, €C-4, £C-5 15 1a 3 38 1
L (entlre basin) ' ! ?
SC-4, 5C-1 (upper teach - wesk) 4 3 1 10 6
5C-3, SC-7 (upper reach - east) 15 16 2 50 8
$C-2, 5C-8 (mld reach) 6 5 1 186 7
8G-1, 3C-2, 8C~3, $C-4, SC-7, sc-8 9 11 1 50 21
(enr.f.rc basin)
All 13 Stations 15 14 1 37 47

5D - standard deviation
N - number of observacions
2 gatfish Creek/Trunk Ditch, Elligraw Bayou and Noxch Creek stations sampled an first day of evenr, South Creek scztions on second day.




. Appendix Table A - 6
Continuing Surface Water Quality Monitoring Program
Turbidity (NTU)?Z
April 1986 - March 1987

b Catfish Creek/ Trunk Ditch Elligraw North Souch Creek All Statlons
Sampling Date
cc-1 ce-2 cc-3 CC-& ¢e-5 Mean EL-14 HC~6 501 §C-2 8C-3 50-4 §C-7 §C-8 Hean Hean ] Hin Max N
June 16-17, 1986 2.8 12.0 26.0 22.0 5.0 15.6 Dzy 30.0 18.0 bry Dry 4.5 Dy 2.0 8.2 14.7 12.6 2.0 36.9 4
September -4, 1986 4.0 7.0 27.0 7.6 4.0 9.9 30.0 9.4 12.0 1.9 1.2 16.0 4.0 3.2 6.4 9.8 2.3 1.2 30.0 13
Decembex 3«4, 1986 8.3 7.3 29.0 9.2 5.3 11.8 13.¢ 20.9 1.7 1.4 Z.0 4.1 2.1 4.2 2.6 7 8.3 8.2 1.4 29.0 13
March 4«5, 1987 2.9 Dry 15.0 5.2 7.k 7.6 24.0 bk 4.8 2.0 1.6 6.9 2.0 8.6 4.3 7.1 6.5 1.6 24.0 12
Mean 4.5 8.8 25.8 11.0 L33 22.3 15.9 9.1 1.8 1.8 7.9 2.7 4.5
HMinimum 2.8 7.0 15.0 3.2 .0 13.0 4 & 1.7 1.4 1.2 4.1 2.0 2.0
HMaximum 8.3 1z.0 35.0 22.0 T.4 30,0 30.0 18.0 2.0 2.6 16.8 4.0 8.4
std. Devlaclen 2.6 z.8 8.7 1.5 1.4 B.6 11,5 7.3 8.3 C.4 5.6 1.1 2.3
N & 3 4 4 L} 3 4 & 3 3 4 3 4
Statlions Mean sD Min Max o
CC-1, GC-2 {upper reach) 6.3 a3, 2.8 12.0 7
:lu CC~3, CC-4 {mnld reach) 18.9 11.2 5.2 36.0 8
o)) £G-1, CG-2, Co-3, CC-4, G0-5 11.4 2.8 2.8 36.0 19
{entire basin)
SC-&, 5C-1 {(upper reach - west) 2.2 1.0 1.2 4.0 6
5C~3, $C-7 (upper reach -~ eaat) 8.5 .1 1.7 18.¢ 8
5C-2, SG-& (mid reach) 1.3 2.5 1.4 8.6 H
sC-«1, 8C-2, SC-3, 5C-4, $C-7, $G-8 5.0 4.8 1.2 14.49 21
{entire basin)
All 13 Scattons 9.6 9.2 1.2 6.0 47

SD - seandapd deviation

N - pnumber of observations .

% Applicable surface water quality criteria: State - allows a maximun increase of 29 NTU; County ~ allows a mawlmuun lherease of 2% JTU above background.
B Catfish Creek/Tzunk Dirch, Eliigrav Bayou and Worth Creek statlons sampled on firsc day of event, South Greek stations om second day.




Appendix Table A - 7

Continuing Surface Water Quality Monitoring Program

5 - Day Biochemical Oxygen Demand (mg/1)

April 1986 - March 1987

AlY Statilons

a Carfish Creek/ Trunk Dicch Eiligraw Hoxth Souch Greek
Sampling Date
CG-1 CC-2 Cc-3 CC-4 CC-5 Mean EL-1A HC-& 5G-1 5C-2 5C-3 SC-4 sC-7 SC-8 Mean Hean D Min Max N

June 15«17, 1986 1.2 2.4 1.7 2.5 1.9 1.9 Dry 2.6 5.3 Bry Dry 5.4 Dry 0.8 3.3 2.5 1.5 0.8 5.4 9
Septembar 3-4, 1986 1.8 6.1 3.1 5.2 2,5 1.7 5.5 3.3 4.0 2.8 7.1 2,4 3.3 2.2 3.6 4.0 1.7 1.8 7.1 13
December 3-4, 1986 1.2 10.5 1.8 2.3 1.8 1.5 4.1 5.9 1,7 1.0 0.6 1.4 2.7 0.4 1.3 2.7 2.8 0.4 10.5 13
March 4-5, 1987 1.5 Dry 2.0 3.0 1.4 2.0 1.t 2.7 2.3 3.3 £ 1.7 2.3 3.4 2.7 3.2 2.6 1.4 1.1 12
Mean 1.4 6.3 2.2 3.3 1.9 6.9 4.1 3.1 2.4 3.6 2.7 2.8 1.7
Hinlmum 1.2 2.4 1.7 2.3 1.4 &L 2.6 1.7 1.0 Q.6 1.4 2.3 Q.4
Max tmum. 1.8 10.5 3.1 2.2 2.5 11.1 5.9 4.3 3.3 7.1 5.4 3.3 3.4
Std. Deviation a.3 4.1 0.7 1.2 ¢.5 3.7 1.7 1.3 1.2 3.3 1.8 0.5 1.4
N 4 3 4 4 4 3 4 4 3 3 4 3 4

Statlons Maan sD Min Max v
CC-1, CC-2 (upper reach) 1.5 3,5 1.2 1o.5% 7
cC-3, 0C-4 {mid reach) 2.7 1.1 1.7 5.2 8
¢c-1, Cc-2, GC-3, CC~4, CC-5 2.8 2.3 1.2 1.5 19
(entire basin}
5G-4, SC-1 (upper reach - west) 2.8 1.5 1.4 5.4 ]
§C~3, 3C-7 (upper reach - east) 3.z 2.2 0.6 7.1 &
56-2, SC-B {mic¢ reach) 2.0 1.2 0.4 3.4 7
sC-1, SC-2, sC-3, SC-4, 5C+7, SC-8 2.7 1.6 0.4 7.1 21
{entlre basin)
All 13 Staviens 3.1 2.3 0.4 11.1 47

SD - standard deviation

N - number of observationa

# Cacfish Creek/Trunk Ditch, Elligraw Bayou and North Creek statlons sampled on first day of event, South Creek statlons on second day.




Appendix Table A - 8
Continuing Surface Water Quality Monitoring Program
. a
Dissolved Oxygen (mg/1)
’ April 1986 - March 1987
b Catflsh Creek/ Trunk Ditch Elligraw HNarth South Creek All Stactons
Sampling Date
€G-t ce-z cc-3 CC-4 cc-5 Mean, EL~14 NC-6 s€-1 56-2 sc-3 5G4 56-7 sc-8 Mean Hean 5D Min Max N
June 16-17, 1986 3.2 2.7 5.9 11.5 12.8 7.3 Dry 1.5 9.6 Dry Dey 6.6 Dxy 3.9 6.7 6.4 3.9 1.5 12.0 ¢
September 3-4, 1986 3.2 1.1 4.9 5.0 5.8 4.0 2.8 t.9 15.8 2.4 4.9 5.3 4.1 44 6.2 4.7 3.7 0.9 5.6 13
December 3-4, 1985 5.3 5.4 1 6.6 7.7 5.8 6.0 9 5,0 5.5 4.9 9.3 1.5 5.4 5.4 5.3 2,2 a.9 9.3 13
Mareh 43, 1987 5.8 Dry 5.2 1.7 14.5 8.3 11.9 0.4 10.0 5.7 10.% 18.0 3.6 3.1 3.2 8.4 4.8 0.4 16.0 12
Mean 4.4 3.1 5.3 7.7 0.0 6.9 1.0 10.3 3.1 4.5 5.3 3.1 5.7
MLidmum 3.2 il 1 5.0 8 2.8 0.4 5.0 1.1 2% 5.3 1.5 33
Meix Lmum 58 54 6.9 115 1.5 1% 1.5 15.6 5. 57 16.0 &1 9.1
std. Deviation ik 22 1.2 2.8 4.0 4.6 6.5 i.0 22 119 4.8 14 2.4
N 4 3 H 4 4 3 i It 3 3 “ 3 4
Stacions . Mean SD Min Max N
GG~-1l, CC-Z (upper reach) 3.8 1.7 1.1 5.8
b CC~3, CC-4 (mid reach) 6.5 2.4 4.1 11.5 8
| te-1, CC-2, CG-3, CC-4, CC-5 6.2 34 1.1 14.5 19
oo {entire basin)
SC~4, SC-1 (upper reach - west) 9.8 4 5.3 156.0 8
5C-3, 5C-7 (upper reach - east) 5.0 3 1.5 10.9
§C-2, 5C-B (mld reach) 5.2 2.1 2.4 9.1 7
sc-1, SC-2, 5C-3, SC-4, SC-7, SC-8 5.9 3.5 1.5 16.0 E1
{entire basin}
ALL 12 Stations 5.1 3.8 0.4 16.0 47

8D - standard deviatlen

N - number of observatlons
* Applicable surface water quality criteria: State - minioum allowable of 5 mgfl: County - minimum allowable of 4 mg/l.
b Carfish Greek/Trunk Ditech, Elligraw Bayou ant North Creak stations sampled on first day of event, South Creek stations on second day.




Appendix Table A - 9
Continuing Surface Water Quality Monitoring Program
pH (-1og[H+])a
April 1986 - March 1987

b Catfish Creek/ Trunk Diteh Elligrav Herth South Creek All Stations
Sampling Date
GC-1 oG-2 cC-3 CC-4 €c-5 Mean EL~1A NC-6& 8C-1 5C-2 $G-1 5C-4 SG-7 5C-§ Mear Mean 5D Min Max .4

June 16-17, 1886 7.6 1.7 7.8 8.3 7.8 7.8 ' Dzy 7.3 8.6 Dry Dry 7.8 Dry 7.8 8.1 7.9 0.4 1.5 8.6 9
September 3«4, 1986 T.7 1.8 7.0 7.2 7.5 7.4 7.5 6.7 9.8 7.0 6.8 7.2 1.7 7.4 7.7 7.5 0.8 6.7 9.8 13
December 3-4, 1986 7.2 T4 7.1 7.4 7.7 7.4 1.8 6.9 7.5 7.3 7.3 1.5 7.2 7.4 T.4 7.4 9.2 §.9 7.8 13
March 4-5, 1987 7.4 Dzy 7.3 7.7 8.3 7.7 a,7 7.0 7.6 7.2 7.2 1.5 7.0 7.5 7.3 7.5 4.5 7.0 8.7 12
Mean 7.5 7.6 7.3 7.7 7.8 B.C 7.0 8.4 7.2 7.1 7.5 7.3 7.5
Minimun 7.3 1.4 7.0 7.2 7.5 7.5 6.7 7.5 7.0 6.8 1.2 7.0 7.4
Haximum 7,7 7.7 7.8 8.3 3.2 8.7 7.3 9.8 7.3 7.3 7.8 7.7 7.8
$td. Deviatien Q.2 0.2 Q.4 0.5 0.3 0.6 0.3 1.1 0.2 0,3 0.2 0.4 .,2
N 4 3 & a4 4 3 4 4 3 3 13 3 4

Stations Mean $D Min Max N
€C-1, CC-2 (upper reach} 7.5 Q.2 7.3 7.7 T
CC-3, CC-4 {mid reach) 7.5 Q.4 7.0 8.3 1
cc-l, CC-2, CC~3, GG-4, CC-5 7.6 0.4 7.0 8.3 19
{eatire basin)
8C-4, 8C-) (uppsr reach - west} 7.9 0.9 7.2 2.8 8
SG-3, SC-7 (uppexr zeach - east) 1.2 0.3 6.8 7.7 3
5C-2, SC-8 (mld reach} 7.4 0.3 7.0 7.8 7
§¢-1, sC-2, SC-3, SC-4, SC-7, S5C-8 7.5 0.8 6.8 4.8 21 :
{entlre basin) ;
ALl 13 Statlons 7.5 0.5 6.7 9.8 47

50 - standard deviation

N - number of obaervaclons

2 Applicable surface water quallty eriterla: Stace and County - allowable range of 6.0-8.5.

b Catfish Creek/Trunk Ditch, Elligraw Bayou and North Creek statlons sampled on firat day of evenc, South Creek stathons on second day.
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Appendix Table A - 10
. . + . .
Continuing Surface Water Quality Monitoring Program
Total Nitrogen (mg/1)
April 1986 - March 1987
a Catflsh Creek{ Trunk Dlech Elligraw North South Creek . ALl Stationa
Sampling Date
LG~ CC-2 £e-3 CC-4 CG-5 Mean EL-1 NG-& sC-1 SC-2 §C-3 | 5C-4 5C-7 SC-8 Mean Mean sD Min Max L
June 16-17, 1986 2.909 0.82 1.41 1.42 0.75 1.06 Dry 1,95 4.95 Dcy Bry 1.58 bry 1,48 2,87 1.70 i.28 9.75 4.95 9
September 3-4, 1386 L.83 1.83 1.25 1.4t 1.33 1.52 3.92 1.96 1.74 3.01 1.5t 1.92 4,08 1.40 2.34 2.12 0.94 .25 4,06 13
Decembar 13-4, 1586 1.28 2.83 1.17 1.04 0.97 1.46 2.11 2.24 1.30 2.67 1.80 1.28 6.16 1.27 2.41 2.0l 1.39 0,97 .16 13
Mageh 4-5, 1987 ¢.95 Doy 1.04 1.2¢9 1.02 1.08 3.73 2.04 1.37 1.70 1.64 1,55 1.8y 1.55 1.68 1.68 0.74 0.95 3.73 12
Hean 1.24 1.83 1.22 1.2%9 1.g2 3.25 2.05 2.44 2.48 1.65 1.38 4.03 3033
Minimum 0.90 0.82 1.04 1.04 0.75 2.11 1.55 1.30 1.70 1.51 1.28 1.87 1.27
A% Lestem i.83 2.83 1.4 1.42 1.33 3.52 2.24 4.95 3.01 1.80 1.62 6.16 1l.80
std. Deviation 0.43 1.00 0.15 0.18 0.24 0.59 0.14 1.69 D.68 0.15 0.26 2.15 0.22
N 4 3 4 4 4 3 [} 4 3 3 4 3 4
Stations Mean 5D Min Max N
gC-1, CC-2 (upper reach} 1.49 0.73 0.82 2.83
GC-3, CC-4 (mid rceach) 1.25 0.16 1.04 1.42 8
GC-1, ©G-2, ¢C-3, CC-4, CG-5 1.39 0.48 0.73 2.33 19
(entire basin)
§C«4, 5C-1 (upper reach - vest) 2.01 1.21 1.28 %4.85 8
5G=3, 5C~7 ({upper reach - east) 2.84 1.88 1.51 6.16 ]
5C-2, 5C-8 (mid reach) 1.493 8.65 1.27 3.01 7
sc-1, SC-2, §C-3, Sc-4, 5C-7, 5G-8 2.22 1.30 1.27 6.16 21
(entlre basin)
ALl 13 Statlons 1.90 1.09 Q.75 6.16 L7

S0 - standard deviation
N ~ numbex of observatlions
% Cavfish Graek/Trunk Ditch, Elligraw Bayou and North Creek statlons sampled on firsc day of event, South Creek stations on second day.




Appendix Table A -11
Continuing Surface Water Quality Monitoring Program
| Nitrite (mg/l as N)
- April 1986 - March 1987

Catfish Creek| Trunk Ditch Elligraw HNorth . Sauth Creek ALl Stacions

Sampling Date?
£e-1 £0-2 CC-3 CG-4 CC-5 Mean EL-1A NC-6 SC-1 sC-2 SC-3 SG~4 sC-7 SC-8 Mean Mean 5D Min Max
June 16-17, 1986 <0.01 0.G1 <0.01 <0.01 <0,01 <0.01 Dry <0.01 <0.01 Dry Dry <0, 01 Dry <0.0% <0.01 <0.01 Ha <0.01 0.01
September 3-4, 1986 <0.01 <0.01 <0.01 <0.4qL1 <0.01 <0.01 <D.01 £0.01 <D.01 .05 <0.01 <0.01 0.03 <0.0% 0.02 0.01 . 0.01 <0.01 .05
December 3-4, 1986 0.01 <0.C1 <¢.01 <{.0L <0.01 <0.01 <0.01 <0.01 <0.01 e,10 <0.01 <0.01 0.08 <0.0: 0.03 0.02 0.03 <0.01 0.10
Mareh 4-5, 1987 <0.01 Dxy <0.01 <6.01 <0.01 <0,01 <0,01 0.01 0.01 <0.02 <0.01 0.01 <£0.01 0.01 <0.01 <0,01 Na <0.01 0.01
Mean <0.01 0.01 <Q.01 <G.04 <0.01 <0.01 <0.01 <0.01 G.05 <0.01 <0.01 0.04 <0.01
Min lmum <g.01 <0.01 <Q.01 <0.01 <0.01 <6.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Max {mum 9.01 0.01 <0.01 <0.01 <0.01 <0,.01 0.01 <0.01 0.10 <0.01 0.01 0.08 0.01
Std. Deviacien Na NA Ba HA HA Ba HA HA 0.05 HA ¥A Q.04 NA
N 3 4 4 3 k] & 3
Statlons Mean 5D Min Max N
CC~-1, CC-Z (upper reach) <0,01 NA <0.01 0,01 7
D’ CC-3, CC-4 (mid reach) - <0,01 HA <0.01 <0.01 8
1 CC-1, GC~2, €03, CC-4, OC-5 <0.01 NA <0, D01, 0.0t 19
= {entlre basln)
] SC+4, SC~1 (upper reach - west) <0.01 NA <0.01 0.0 1
§C+3, 8C-7 (upper reach = easg) .42 0.03 <0.01 0.08 [
§C-2, S5C~B (mld reach) 0.03 0.04 <0.01 0.10 7
8C-1, s€-a, 8G-3, 8C-4, SC-7, SC-8 0.02 0.03 <0.01 0.10 21
{entire basin)
ALl 13 Statlens 0.01 0.02 <0,01 0.10 47

SD -~ standard deviation
¥ - number of observacions
* Catflsh Creek/Trunk Ditch, Rlligwaw Bayou and Neech Creek statlons sampled on flrzat day of event, South Greck staclons on second day.
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Appendix Table & - 12

Continuing Surface Water Quality Monitoring Program

Nitrate (mg/1 as N)
April 1986 - March 1987

a Catfish Creeit/ Trunk Ditch Elligraw Rorch South Creak All Statlons
Sampling Date
CcG-1 cCc-2 cG-3 CC-4 co-5 Hean EL-1A HC-& §C-1 5G-2 §C~3 5C-4 SC-7 SC-8 Mean Hean S Hin Max N

June 16-17, 19856 0.03 0.04 0.03 0.02 0.05 d.04 Dry a,02 <0.01 Dry Dry <0.01 Rry 0.03 .01 6.03 0.02 <0.01 0.0% 9
September 3-4, 1986 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0% <g.91 <0,01 <0.01 0.01 <0.01 0.02 0.08 0,02 0.01 0.02 <0,0% Q.08 13
December 3-4, 1986 0.45 0.04 0.05 .05 Q.05 .13 .04 .02 0.03 " 0.25 Q0.02 d.05 0.54 0.11 g.1¢ 0.13 Q.17 ¢.02 0. 58 13
March 4-5, 1987 0.29 Dey 0.03 .04 G.04 8.10 0.04 3.08 2.03 0.18 <0.01 Q,03 0,38 0.24 B.14 0.11 0.12 <0,01 0.38 12
Mean ©.20 ¢.03 0.03 0.03 Q.04 0.04 D.03 Q,02 0.14 Q.0% 0.0z 0.31 0.12
MLlalmum <0,01 <0.01 <0.01 <0.01 <0.01 0,01 <0.01 <{.01 <0,01 <0.01 <0.01 0.02 0.03
Max Lmum C.45 Q.04 0.05 0,05 0.05 0.06 0.08 0.03 0.25 0,02 0.05 0. 54 0.24
Std. Deviation 0.21 0,02 0.02 0,02 0.0 0.03 0.03 9.01 0.12 0.01 0.02 0.27 .09
M 3 4 3 4 4 3 3 4 3 &

Staclions HMean 5D Min Hax H
CC-1, CC-2 {upper reach) 0.13 0.17 <0.01 0,45
€C-3, CC-4 {mld reach) 0.03 0.02 <0.01 0.05
£c-1, €C-2, ¢C-3, £C-4, CC-5 c.a7 a.11 <0.01 a.45 149
{entire basip)
§C-4, 5C-1 {upper reach ~ west) 0.02 0.03 <0.0% 0.05 8
5G-3, 5G-7 {upper reach - east) 0.1& 0.24 <Q,0y B.54 &
§C-2, 5C-8 {mid reach} 0.13 Q.10 <8.01 0.25 7
5C-1, SG-2, SG-3, $¢-4, 5C-7, $C-8 0,10 c.14 <0.01 0.54 21
(entlze basin)
All 13 Statlions 0.07 .12 <0.01 0.54 47

SD - atandard deviation

N - number of observatlons

# Catfizh Creek{Trurk Ditch, Elligraw Bayocu and North Creek stacions sampled on first day of event, South Greek statlons on second day.




Appendix Table A - 13

Continuing Surface Water Quality Monitoring Program

Ammoniacal Nitrogen (mg/1)?2
April 1986 - March 1987

b Cacfish Creek/ Trunk Ditch Elligraw HNorth * South Creek All Staclons
Sampling Date
cC-1 £6-2 GG-3 CC-4 CC-5 Mezn EL-1A NC-6 SC-1 5c-2 SC-3 S5C-4 5C~7 5C-8 Mear Mean Sh Min Hax N
June 16-17, 1986 0.08 a.08 0.03 o.e7 0.04 0.07 Ty 0.10 0.13 Dry Dry 0.06 Dry .07 0.09 0.08 a.03 0.¢4 0.13 9
Seprember 3-4, 1986 0.8} a,08 9.05 0.06 0.06 0.17 0,25 0.16 0.07 a.74 £.08 0.22 1.93 9.10 0.52 0.34 0.53 0.05 L1.593 13
December 3-4, 1986 0.08 a,2e¢ a.28 G.04 0.08 0.14 0,12 0.10 0.08 a. 60 .10 .08 3.32 Q.05 0.71 0.40 0.89 0.04 3.32 13
March 4-5, 1937 n.11 Dry 0.13 0.10 g.08 0.11 0,12 0.27 0.30 g.11 Q.13 0.10 0.18 0.09 0.15 0,14 0.07 0.08 0,30 12
Mean $.22 .12 0,14 Q.07 3.97 0,16 0.16 0.15 Q.48 Q.10 8.12 1.81 .08
Minimum . .98 Q.05 0.04 0.04 0,12 0.1¢ 0.07 a.11 9.08 Q.08 .18 9.05
Masimumn g.61 0.20 0.28 0.10 3.08 0.25 0.27 0.30 Q.74 0.13 3.22 3.32 4.10
Sed. Deviation 3,26 0.4a7 0.0 a.03 Q.02 0.08 0.08 0,11 Q.33 2.03 2.07 1.57 J.02
N A 3 4 4 4 a 4 4 3 3 4 3 i
Stacions Mean 5D ¥in Max N
CC~%, CC-2 (upper reach) ¢.17 0.20 0.06 6.6 7
CC-3, CC~4 {mld reach) 0.18 0.08 0.04 0.28 a
s CG-1, £C-2, CC~3, CG-h, CG-5 0.12 0.13 0.04 0.61 19
| {entire basin)
[ SG~4, SC-1 (upper reach - wast) 0.13 ¢.09 0.086 Q.30 8
(W8] $C~3, SC-7 (upper veach ~ aast) Q.96 1.37 0.08 3.32 6
8C-2, 5C-8 (mid reach) Q.25 0.29 0.05 0.74% 7
3c-1, SC-2, SC-3, 3G-4, SC-7, 5G-8 0.41 0.79 G.05 3.32 21
(entira basin)
ALl 13 3Stacions 0.25 0.55 0,04 3.32 47

50 - standard deviation

¥ - nuwber of cbservations

2 Ionized plus un-ionlzed ammonia (surface water quallty criceria only applles to un-icnlzed ammonia).

b Catfish Creek/Trunk Ditch, Elligraw Bayou and North Cresk stations sampled on £hrst day of event, South Creek statlond cn second day,
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Appendix Table A - 14

Continuing Surface Water Quality Monitoring Program
Organic Nitrogen (mg/1)2
April 1986 - March 1987

I Catfish Creek/ Trunk Pltch Elligraw North South Creek All Statlons
Sampling Dace .
CC~1 cc-2 £G-3 CC-4& CC+5 Mean EL-1A HC-6 56-1 5c-2 SC~3 3C-4 SC-7 5C-8 Maan Hean sD Min Hax N
June 16-17, 1986 0.79 ¢.69 1.30 1.33 0.85 0.95 Dry 1.83 4,82 sy Dry 1.52 Dry 1.38 2.57 1;59 l.28 Q.66 4,82 9
Seprember 3-4, 1986 1.22 1.75 1.20 1.35 1.27 1.36 3.66 1.80 1,67 2,22 1.42 1.70 2.08 1.62 1.79 1.77 0.65 1.20 3,66 13
December 3-4, 1986 0.74 2.59 0.8 0.95 0.83 1.19 1.93 2.12 1.19 1.72 1.68 1.15 2.22 3.11 1.51 1.47 0.61 8.74 2,59 13
March 4-5, 1987 .55 Dry 0.88 1.15 2.90 2.87 1.57 1.68 L.44 1.43 1.51 1.41 1.3% 1.22 1.39 1.42 0.75 0.55 3.57 12
Hean 9,83 1.68 1.06 1.20 0,92 1.05 T 1.86 2.28 1.79 1.54 1.45 1.87 1.33
Minimum q.55 0.89 0.84 0.95 0.68 1.03 1.68 1. 1.43 1.42 1 1.31 1.12
Max Lum 1,22 2.59 1.3% 1,35 1.27 3.58 2.12 4.82 2,22 1.68 1.70 2.22 1.62
Srd., Devliation a,28 0.95 G.23 0.19 g, 2 0,98 0.19 1.71 §.40 8.13 0.23 0.49 8,22
. & 3 4 4 4 3 4 4 3 3 3 3 4

Stations Mean an Min Max ]
CC-1, CC-2 (upper reach) 1.1% 9.74 0.33 2,59 7
£C-3, CC~4 {mid yeach) 1.13 Qa.21 0,84 1.35 8
cc-1, €G-2, CC-3, CC-4, CC-5 1.10 a.47 0.55 259 19
{entlre baiin)
8C-k, 5C-1 (upper reach - west) 1.85 1.21 1.15 4,82 8
§C-3, SC-7 (upper reach - east) 1.70 0.37 1.31 3,22 &
5C-2, SC-8 (mid reach) 1.53 0.37 1.11 2.22 7
3¢-1, SC-2, SC-3, sSG-4, SC-7, 5C-8 1.71 0.78 1.11 4.82 21
(eu:ire basin}
All 13 Sratlons 1.56 0.80 0.55 4.82 47

50 ~ standard devlation

N - number of observatlons

2organic Hltrogen = Total Kieldahl Nitrogen - Ammoniacal Hitrogen

v Catfish Creek/Trunk Ditch, Ellfgraw Bayou and Nerth Creek atations sampled on first day of event, South Greek stations on second day.
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Appendix Table A - 15
Continuing Surface Water Quality Monitoring Program
Total Phosphate (mg/l as P)
April 1986 - March 1987

a Catflsh Creek/ Trunk Ditch Elllgraw Hozth South Creek ALL Stacions
Sampling Date
CcG-1 co-2 cc-3 CC-4 cL-5 Hean EL-1a NC-6 SC-1 s5C-2 5C-3 SCeh 8C~7 sc-8 Mean Mean it Hin Max N
June 16-17, 1986 0.23 0.32 0.44 0.26 0.07 0.28 Dry a,56 0.6 Dry Dy 8.22 Dzy 0.23 0.20 ¢.31 0.14 a.97 0.56 9
Sepcember 3-4, 1986 G, 43 0.11 0.13 0.18 .19 0.22 2.51 0,39 0,27 1.11 0.07 9.30 1.51 0.58 0.64 .60 a.71 a.07 2.51 13
- December 3-4, 1986 ¢.16 0.38 0.2; 0.19 .12 0.12 0.47 0.49 0.12 1.37 4.10 0.29 2.86 0.44 0.86 0.55 0.77 8.10 2.86 13
March 4-5, 1987 0.14 Dry 8.10 .07 b.c9 0.10 0.42 0.23 0.32 1.10 4.33 0.22 0.78 D.69 0,57 .37 0.32 0.07 1.1 12
ﬁ:d. Devliation 2.13 g.lt‘c 2.15 2.09 g.OS %.19 E.lk 2.11 g.ls g.l"l 2 04 é-ﬁﬁ g.lﬁ
Staclons Mean 5D Min HMax R
£C-1, €C-2 (upper reach) 0.25 0.13 0.11 0.43 7
CC-3, CC-4 (mid reach) . 1% 0.12 0.07 0.44 8
¢C-1, GC-z, €C-3, GCG-4, CG-5 o.20 0.12 0.07 0. 44 i9
{entire basin)
SC-4, 5C~1 (upper reach - west) a.26 - 0.08 0.12 0.36 8
SC-3, 5C-7 (upper reach - cast) 0. 94 1.08 0.07 2.B6 [3
SC-2, 5C-8 (mid reach) 0.80 0,39 0.33 1.37 7
3C~1, §C-2, S5C-3, SC-4, SC-7, SC-8 0.64 Q.66 0.07 2.86 21
{encize basin)
All 13 Seacions 0.47 .58 0.07 2.88 47
5D - standaxd deviation
N - number of observacions
% Cabflsh Greek!Trunk Ditch, Elligraw Bayou and North Creek stations sampled on first day of evear, South Creek staclons on second day.
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Appendix Table A - 16
Continuing Surface Water Quality Monitoring Program
Orthophosphate (mg/l as P)
April 1986 - March 1987

a Carfish Creek! Trunk Ditch Elllgraw MNorch South Creek ALl Statlons
Sampling Date ———
cc-1 cC-2 CC-3 CC-4 CC-5 Mean EL-1A NC-& §C-1 5¢-2 SC-3 SC-4 5G-7 5G-8 Mean Hean 5D Hin Max o

June 16-17, 1986 0.14 0.13 <0.01 <0.01 0.04 0.07 Dry 0.09 2.02 Dzy Dry 0.12 Dry 0.30 0.15 0.10 .09 <0.01 Q.30 9
Seprembsr 3-i, 1986 Q.14 0.03 Q.02 0.03 qa.08 0.06 1.0 0.11 .08 1.10 0.02 0.06 1.20 0.40 Q.48 0.23 0.45 0.02 1.20 13
December 3-4, 19886 0.12 0.15 Q.04 0.04 0.04 0.08 0,11 0.10 a.08 1.23 0.04 0.15 2 88 0.27 0.77 Q.40 0,80 0.84 2.86 13
Maxch 4-5, 1947 0.06 Dry <0,01 0.01 0.02 Q.03 0,03 0.13 0.24 1.04 0.28 0,06 0.77 0.40 G.46 .25 0,33 <0.01 1.04 12
Mean Q.12 0.19 0.02 0.02 Q.05 0.38 0.11 0.11 1.12 a1l 0.10 1.61 0.34
Minimum Q.06 G.03 <0.01 <0.01 0.03 Q.03 0.09 0.02 1.04 Q.02 0.06 0.77 0,27
Max travem 0.14 0.15 Q.04 0.04 Q.08 1.00 0.13 0.24 1.23 0.28 9.15 2.86 0,48
Std. Deviatlon 0.04 0.06 a.01 0.02 0.02 Q.54 0.02 0.09 .18 9.13 0.05 1.10 0.07
N 4 3 4 4 4 3 4 4 3 4 3 4

Stations Mean sh Min Max N
Ce-1, €C-2 (upper reach} 0.11 0.05 0.03 a.15 7
CC-3, CC-4 {mld peach) Q.02 0.01 <0.01 2,04 8
GC-1, CO~2Z, GC-3, GC-4, CG-5 u.06 0.05 <0.01 4,15 19
(entire basin}
8C-4, SC-1 {upper zeach - wesc) g.10 0.07 G.e2 0.24 8
SC-3, SC-7 (upper reach - east) 0.86 1.08 0,02 2.86 3
Sc-2, SC-8 (mid reach) 0.68 0.42 0.27 1.23 7
5¢-1, 5C-2, sg-3, §C-4, SC-7, Sc-8 0.51 0.568 0.02 2.86 21
(entire baain)
All 13 Sraticns 0.29 0.51 <0.01 2.86 47

8D - standaxd deviacion

W - number of observatlons

® Cacflsh Creek{Trunk D

iech, Elllgraw Bayou and Nozth Cresk stations sampled on first day of event, South Creek stations on second day.
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Appendix Table A - 17
Continuing Surface Water Quality Monitoring Program
Total N to Total P Ratios (N, :P.)%
April 1986 - March 1987

b Catfish Creek{ Trunk Ditch Elligraw Norch South Creek All Statiens

Sampling Date

CG-1 CC-2 cc-3 CC-4 GC-5 EL-1a HG-56 5C-1 §C-2 5C-1 5C~4 5C-7 5C-8 Mean L Hin Max M
June 16-17, 1986 9 6 7 12 24 Dey 8 31, Dy Dry 16 Dry 10 14 ] [ a1 E]
Seprember 3-4, 1986 9 36 21 17 16 4 11 14 & 48 14 é 7 16 13 4 48 13
Decembex 3~4, 1986 18 17 1z 23 1a 10 10 24 4 a0 10 5 6 15 1 4 40 13
March &-~5, 19387 15 Dry 22 41 23 20 20 12 3 11 1s 5 5 18 11 3 41 12
Hean 13 20 16 23 20 11 12 20 4 33 14 5 7
HMinimum 9 6 7 12 16 1 8 12 3 11 10 5 5
ax Lmum 15 36 23 43 24 27 20 a1 & 48 16 B 1
Std. Devlatlon 5 15 8 13 & a8 3 9 2 20 3 i 2
N 4 3 4 i 3 3 [ 4 3 i 4 3 4

Stations Mean sb Min Hax

GC-1, CC+2 (upper reach) 16 10 ] 36
£C-3, CC-4 {mid reach) 20 11 T 41 8
€c-1, CC-2, CC-2, GC-4, CC-5 18 2 & 41 19
{encire basin)
SG-4, SC-1 (upper zeach - wesc) 17 7 10 3t 8
5G-3, §C-7 {(upper zeach - east) 19 20 5 48 ]
SC~2, SC-8 {(mid reach) & 2 3 10 7
8G~%, 5C-2, 5C-3, 5C-4, 5C-7, SC-8 14 12 3 48 21
(em:i.x:e basin)

S0 ~ standard devliation
8 - numbar of observatlons
? Atomic ratlos

b Catflsh Creek/Trunk Ditch, Elligraw Bayou and North Creek stations sampled on firsc day of event, South Creek statlons on second day.
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Appendix Table A - 18
Continuing Surface Water Quality Monitoring Program
Inorganic N to Inorganic P Ratios (Nj:P;)?

April 1986 - March 1987

b Catfish Creek! Trunk Ditch Eiligraw Horth South Creek AlL Stations
Sampling Dare
CC-2 cc-2 0 CG-3 CCnh CC-5 EL«1 HC-6 3C-1 5C-2 5G-3 SC«4 8G-7 sC-8 Hean 5D Min  Max N

June 16-17, 1986 2 2 51 42 5 Dey 3 16 Dxy Dry 1 Dry 1 14 19 1 51 9
September 3-4, 1986 10 7 7 E] z 1 3 2 2 11 9 4 1 5 4 1 11 13
Pacember 3+4, 1986 18 o 19 5 10 4 2 2 7 2 1 6 5 1 19 13
March 45, 1987 15 Dcy 73 az 9 1z 6 1 5 2 2 1a 21 1 73 12
Mean 9 b 38 21 5 4 5 1.7 6.3 4 3 1.3
Minimun 2 2 1 2 2 1 1 1 2 1
Max Lmum 15 T 73 42 10 12 [ 16 2 11 ] % 2
Scd. Deviacion 3 3 30 19 & [ 2 7 0.6 5 4 1 6.5
H 4 3 4 3 4 i 3 3 & 3 4

Stationas Mean 50 Min Max N
CC-1, CC-2Z {upper raach) 7 5 2 15 7
CC-3, CC-4 (mid reach) a0 25 5 73 ]
cc-1, CG-2, CC-3, CC-4, CC-5 16 20 2 73 19
{encire basin}

SC-4, SG-1 (upper weach - west) 5 5 1 16

SC-3, SC-7 (upper xeach - east) 5 4 1 11

$C-2, SC-8 (mid reach) 1.4 0.3 1 2 1
4 4 1 146 21

SC-1, §G«2, $¢-3, $C~4, 5C-7, SC-B
(encire basin)

50 - standard devlation
N - number of cbservations
a Atomie ratiocs of NOZ-N, NOS"N' and N'HS-H e Orcho PO,‘-P.

b Catflsh Qreek/Trunk Dirch, Elligraw Bayou and North Creek scaclons sampled on firsc day of event, South Creek scations on second day.
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Appendix Table A - 19

Continuing Surface Water Quality Monitoring Program
Trace Elements (mg/1)

September 3-4, 19862

Parameter Catfish Crsek/ Trunk Ditch Elligraw HNorth ' South Creek All Starions

CC-1 oe-2 cc-3 LG4 cC-5 Mean EL-14 NG-6 SC-1 502 §¢-3 SC-4 sC-7 sc-8 Mean Mean 1] Min Max ®
Arsenia, Toral <0.005 <0.005 <0.005 40,005 <0.00% <0.005 <6.005 <0.,005 <0.005 <0,005 <0.005 <0.085 <0, 005 <0.005  <0,005 <0.005 HA <0,005 <0.005 13
Cadmium, Total <0.0008 <0.0008 <0.0008 <0.0008 ¢.0oz3® 0.0008  <0.0008 <0.0C0B  <0,0008  <0.0008 0.0018® <0.0008 <0.0008 <0,0008 <0.0008  <0.0008 0.0006  <0,0008 £:0023 13
Copper, Total <0.0L <0.01 <0.,01 <0,01 <0.0t €0.0% <0,01 <0.01 <0.01 <0,01 £0.01 <0.,01 <0.01 <0,0% <0,01 <0.01 HA <0,0% <0.01 13
Chromium, Tortal <0.05 <0.05 40,05 <0,05 <0, 0% <0.05 <0,05 <0.05 <0.0% <0.05 <0.05 <0.05 <0,0% <0,05 <0.05 <0.05% HA <0,0% <0.05 13
Lead, Toral <6.02 <0.62 <. 02 <0.02 <0, 62 <0.02 <0,02 <0.02 <0,02 <0.02 <0.02 <0.02 <Q.,02 <0,02 <0.02 <0.02 HA <0,02 <0.02 13
Mercury, Total 0.000% <@,0001  <Q,000L <0,0001 <0.0001 <0.0001 «<0.000L <€0,0001 <0.0001 <G.000% <0.0001 <@.000L <Q.0001 <0.0001 <0,0001 <0.0001 NA  <0.0001 0.0001 13
Mickel, Total <0.01 <0.01 <6.01 <0,01 0.016 <0,0L €0.01 0.02 <0.01 0.031 <0.01 0,023 <0.01 <0.01 0.01 0.01 0.009 <0.01 0.031 13
Zine, Total 0.014°  <0.005 <0.005 <0,005 £0.005 <0, 005 <0,0a5 <e.005 <0.005 <0.005 <0,005 <6005 <0.005 <0.C05  <0.005 <0, 003 0,003 <D,005 0.0t4 13

5D - standard deviation

¥ - numbér of observations

* Catfish Greek/Trunk Ditch, ElLligraw Bayou and North Creek stations sampled on first day of event, South Creek statlons on second day.

b out of compliance with $cate standaxda.

© Qut of compliance vith County standards.

Applicable surface water quallty eriteria (State/County ln units of mg/l): As (0.05/0.01); Cd (0.0008-0.0012/0.01); Cu (0.03/0.01); Gr (D,05/0.02): Pb {0.03/0.01); Hg (0.0002/0.01); Wi (0.1/0.1): and Zn (0.03/0.02).
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Appendix Table A - 20

Continuing Surface Water Quality Monitoring Program

0ils and Greases (mg/l) @
April 1686 - March 1987

Y Catflah Creek/ Trunk Dltch Elligraw Horch South Creelk ALL Stztions
Sampling Date .
co-1 co-2 cG-3 CC-4 cc-5 Mean EL-1A RC=6 SC-1 5C-2 5C-3 S~y sC~7 sC-8 Henn Mean sD Min Max N

June 16-17, 1986 13 10 17 <l <1 1.4 Dry <1 <1 Dry Dry <} Dry <1 <1 5.1 6.4 <l 17.0 9
Sepcember 3~4, 1986 k] 3 <1 <1 <1 1.8 <1 <1 <1 2 <1 <1 2 2 1.3 1.5 0.3 <1 3 12
Degember 3-4, 1986 <1 2 <1 <1 <l 1.4 <1 1 <1 <1 2 5] <} 1.2 1.2 0.6 <1 3 13
March &4-3, 1987 2 Dry 2 <1 <1 1.5 <1 <1 <1 <1 <1 <1 <1 <1 1.3 9.5 <1 z 1z
Mean 5 5.3 5.3 <1 <1 1.3 <1 1 1. <L 1. 1. 1.3
Mintmum <1 3 <1 <1 <1 <1 <l <1 <1 <1 <1 <1 <1
Hax Linwn 12 10 17 <1 <1 2.0 <1 1 2 <L 2 2 2
5td. Deviaclon 5.6 4.0 7.9 RA NA 0.8 NA WA 0. NA Q. g. 6.5
N s 3 4 " 3 [ [ 3 3 4 3 H

Statlons Mean sD Min Hax R
€C-1, ¢C-2 {uppar rsach) 5 4.6 <1 13 7
CC=3, CC-& (mld reach) 1.1 5.6 <1 17 3
CC-1, ¢C-2, CG~3, CC-4, &G-3 KRS 4.6 <1 17 19
(entirc basin}
SG~4, SC-I (upper reach - west) 1.1 .35 <1 2 a
5¢-3, SC-7 (upper reach - sast) 1.2 0.41 <1 2 &
5C-2, SC-8 (mld reach) 1.3 0.5 <1 2 7
5C-1, s¢-2, SC~3, SC-4, S5C-7, 5C-8 1.2 a.4 <1 2 21
{entire basln)
ALE 13 Starlons 2.1 3,1 <l 17 47

3k « scandard deviatlon

N - numbec of observations

® Applicable surface water qualicy cwibarla: State - maximum allowable of 5.0 mg/l; County - maxlmum allowable of 15 mgfl.

b

Catfish Creelt/Trunk Ditch, ElIlgraw Bayou and North Creek statlons sampled on flrsc day of event, South Creek stations on secend day.
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Appendix Table A -21
Continuing Surface Water Quality Monitoring Program

Organochlorine Pesticides (ug/1)

September 3-4, 1986 2

Parameter Catfish Creek/ Trunk Diech Elligraw North South Greek

CC-1 ce-2 ce-3 CC=4 CC-5 EL-14 NC-6 5C-1 5C-2 5C-3 8C-4 sC-7 5C-8
Aldzin <0.004 <0,004 <D, 004 <0.004 <0.004 <0.004 <0.004 <0, G04 <0.004 <0.004 <0.004 <0.004 <0.004
alpha -~ BHG «<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.Q03 <0.003 <0,002 <G.003 <{.003 <0.003 <0.003
beca - BEG <0.006 <0.006 <0.006 <0.006 <3.006 <{.006 <0.006 <0.006 <0.0056 <0.006 <0.006 <0.008 <0.006
delta - BHC <0.00% <0.0G9 <0.c009 <0D.00%9 <0.009 <0.00% <9.UD9 <0.009 <C.009 <(.009 <0.009 <0.00% <0.009
%ma;q?ﬂc <0.004 <0.004& <0.604 <0.004 <3.004 <0.004& <0.004 <0.004 <0004 <0.004 <3.004 <0.004 <0,004
Chlordane <0,014 <0.014 <d.414 <3.014 <0.014 <0.014 <0.014 <0.014 <G.014 <D.014 <0.014 <0.014 <0.014
& ~ 4* DDD <0,011 <0,011 <0.011 <0.011 <0.011 <0.01% <0.011 <0,011 <@.011 <0.011 <0.011 <0.011 <¢.011
& - 4" DDE <0.0C4 <0.004 <0084 <0.,004 <0,004 <0, 004 <D.004 <0.004 <0.004 <004 <0.004 <0.044 <0.004&
4 ~ & DDT <0.012 <0,012 <0.412 <0.012 €0,012 <0.012 <0.012 0,012 <0.012 <0.012 <0.,012 <0.012 <0.012
Dieldrin <0.002 <0.602 <0.002 <0.002 £0.002 <0.002 <0.002 <0.002 <0.002 <g,002 <0.002 <0,002 <0.Q02
Endosulfan Alpha <0.004 5.2 <0.014 <0.014 <0.016 <0,014 16.5 <0.014 <0,014 <0r.014 1.7 <0.014 3.8
Endeosulfan Bata <0.004 <0.004 <0.004 <0.004 <0,004 <0.004 <(.004 <0.004 <0.004 <G.004 <0.004 <0.004 <0.004
Endesulfan Sulfate 0,066 <0.Cé6 <0D.086 <0.058 <0.065 <0,066 <{.088 <0.0486 <0.065 <0.066 <0.066 <0.065 <0.068
Endrin <0.006 <0.006 <0.006 <0.008 <0,006 <0,006 <d.008 <0.006 <0.006 <6.006 <0.006 <0.046 <0.008
Endein Aldehyde <0.023 <0.023 <3.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 €<0.022 <0.023 <0,023 <0.023
Heptachlor <0.003 <0.003 <0.003 <0.003 <0.003 <0,003 <4.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Heptachlor Epoxide <0.083 <0.083 <0.083 <0.083 <0.082 <0.083 <0 .083 <0.083 <0.0683 <0.083 <0 ,083 <0,083 <(,083
Toxaphene <0.024 <0.024 <0.024 <0.024 <0.024 <0.02¢4 <0.024 <0.024 <0.024 <0.024 <G.024 <0.024 <0.024
g?; gl::g?:tnaued <0.065 <D.065 <0.065 <0.065 <0.065 <0.065 <G.065 <0.065 <0.363 <{3.0865 <0.065 <0, 065 <0D.065

* Cauflsh Creek/Trunk Ditch, Elllgraw Bayou and North Creek statlons sampled on first day of event, South Creek starions on secend day.

Applicable State surface water guallty criteria (ugfl): Aldrin plus Dielérin {0.003); Lindane (0.01); Chlerd (0.0%): DDT {0.00L});
Eggnsulfa: {0.003); Endric (B.Dg‘if}; HZptachlo: (8.301}; Toxapheng {0.005): and PCB {0.001). ( ) ordane } { ?
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Appendix Table A -22

Continuing Surface Water Quality Monitoring Program

Total Coliform (count/100 ml)2
April 1986 - March 1987

b Catfish Creek! Trunk Ditch Elligzaw North South Creek ALl Scaclons

Sampling Date -

ce-1 cc-2 cce3 GG-4 oe-5 FL-1a NG-6 sc-1 5C-2 $G-3 5C-4 5G-7 SC-B Min Max N
June 16-17, 1986 13,000 32,000 13,000 2,800 300 Dry 1,500 15,800 Dry Dry 2,100 Dry 860 300 32,000 9
Seprember 3-4, 1986 §,300 40,4900 1,300 500 1,000 1,150 4,000 2,400 1,800 L;Dﬂﬂ 4,600 1,800 3,600 300 4G,000 13
December 3-4, 1986 13,400 3,300 6,800 300 z,300 500 300 00 1,200 3,600 2,700 300 2,000 300 13,400 13
March 4-5, 1987 5,200 Dry 7,200 100 1,700 33,000 500 200 800 1,650 14,400 . 00 2,900 100 33,000 12
Minimum 5,200 3,300 1,300 100 300 500 30c 700 800 1,650 2,100 300 900
Maxt by 13,400 4G,000 13,000 2,800 2,300 33,000 4,000 16,800 1,800 4,000 14,400 1,800 3,500
N i a A & 4 3 4 4 Kl 3 4 3 4

Stations Min Max

GC-1, CG-2 (upper reach) 3,300 40,0400 7
CC-3, €C-4 {mid reach} 100 13,000 8
%’E;éirgC;igl‘C‘?-J, CC-4, CC-5 100 40,000 19
SC-4, 5C-1 (upper reach - wext) 700 16,800 8
5C-3, SC-7 (upper reach - east) 0 4,000 [
5C-2, SC-8 {mid reach) Q0 3,800 7
sG-1, $C-2, 5C-3, 5C-6, S§C-7, SG-8 300 16,800 21
(em:l:a basin)
Ail 13 Scatlons 100 40,000 &7

H ~ number of cbservations

s Appllcable surface water quality criteria (State and County): maxloum of 2,400/10C ml.
b Catfish Creele/Trunk Ditch, Eillgraw Bayou and North Creek statlons sampled on first day of event, South Creek statlons oa second day.
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Appendix Table A - 23
Continuing Surface Water Quality Monitoring Program
Fecal Coliform (count/100 ml)@
April 1986 - March 1987

S Catfish Creek/ Trunk Dltch Elligraw Nozth Saurh Creek All Stations

Sampling Date
<C-1 oC-2 GC-3 CC-4 ce-5 EL-1A NC-6 SC-1 so-2 §C-3 SC-u SC-7 5C-8 ¥in Max N

June 16-17, 1986 300 1,600 1,800 640 50 Dy 240 1,300 Dry Dry i by <30 <10 1,800 9
September 3-4, 198§ 720 60 520 20 130 140 320 230 20 20 1,260 <20 200 20 1,260 13
December 3-4, 1986 1,800 11¢ 2,920 119 280 L0 40 90 148 880 1,580 30 440 ap Z,920 13
Warch 4-3, 1987 1,080 Dry 3,70¢ 150 250 19,200 130 6§80 155 100 4,300 145 1,220 100 10,200 12
Hinimum a0g 50 520 20 50 40 40 a0 20 20 310 <20 <10
Max lmum 1,600 1,500 3,700 &40 280 10,200 azo 1,300 155 8¢ 4,300 145 1,220
N 4 3 4 4 3 3 4 4 £ 3 4 3 4

Stacions Min Hax K
cCc-1, C€C-Z (upper reach) ] 1,600
€c~3, CC-4 (mid reach) 20 3,700 ;3
ce-1, GC-2, €C-3, oe-4, CC-3 20 3,700 15
{entire basin)
5C-4, SC~1 {upper reach = west) 90 4,300 -]
5G-3, SC-7 (upper reach -~ east) 29 880 -]
§C-2, SC-8 {mid reach} <10 1,220 7
SC-1, 5C-2, 5C-3, SGw4, SC-7, 5C-8 <10 4,300 21
{entire basgin)
AlL 13 Stations <16 10,200 47

N = number of chasegxvatlons
* Applicable surfaces water quality criveria (State): maximun of 800/10C mlL.
b Catfish Creek/Trunk Ditch, Elllgraw Bayou and Horth Creek statlons sampled on first day of event, South Creek statlons on second day.
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M 11181 43 Sireet North

Clearwater, Florida 33520

e
% C%W/?ﬁ@ Oﬁ% ' %& Telsphone: (813) 223-5804

Environmental Consulting and Analysis Telephona: {813) 577-9863

Conservatlion Consultants, Inc. June 26, 1986
P.C. Box 3% Report T3114
Palmetto, F1., 33561 €035 Lab I.D., #8L271

Sample Received: 6/17/86
Sample Designation: Lab Ho.: 075 02451; 075 02452; 075 02453;
075 0245L; 075 02455: 075 02456

Collected By: Your Rep.

OIL AND
REPORT OF ANALYSIS GREASE UNITS
cc 1 13 mg/1
cC 2 10 mz/ 1
cC 3 17 mg/ 1
cc 4 <1 mg/1
cC 5 <1 ng/1
NC 6 <1 mg/1

Analyslis made in accordance with Z.P.A., A.8.T.M., Standard Methods
or other approved methods.

Respectfully submitied,

LA,

Andrew R. Tintle
Laboratory Supervisor

Jacksonville » Sebring . Metbourne . Key Largo ] Miami




M _ 11181 43 Strest North
. Clsarwater, Florida 33520
%%cfzzf 2 oy, e,
gz 2, Telephone: (813) 223-5804

Environmental Cansulting and Analysis Telaphone: (813 577-3663

July 15,1986

Conservation Consultants, Inc.
P.0. Box 35 Report T 3115
Palmetto, FL, 33561 0035 LAB ID #84271

page 1 of 1

Sample Recelved: 6/17/86
Sample Designation: Project #0380 502, SC 1, SC 4, and SC 8

Collected By: Your Rep.

REPORT OF ANALYSIS OIL AND GREASE : ONITS
SC 1 <1 mg/1
SC i 21 mg/1
SC 8 <1 mg/1

Analysis made in accordance with E.P.A., A.S.T.H., Standard

Methods or other approved methods,

ﬁfég;;tfully subn

Trancils Corden
Laboratory Supervisor

Jacksonville L Sebring . Meibeourne - Key Largo L Miami




Conservation Consultants,

Box 35
Fl.

P. O.
Palmetto,

Sample Received:
Sample Designations:

NVIRO

Inc.

33561-6835

9/19/86
Project B388-562

July 15,

1887

Report T-3558

LAE I1D#

84271

Corrected Report

Collected By: Your Rep.
REPORT OF ANALYSIS sC3 UNITS
METALS
Arsenic <@.08865 mag/1
Mercury <B.0881 mng/1
0il1 and Grease <1 mg/1
DETECTION

REEQORT OF ANALYSIS SC3 LIMIT UNITS
EPA 6068
Aldrin EDL * 8.664 vg/1
alpha - BHC EDL 0.863 ug/1l
beta - BHC BDL g.096 ug/1
delta - BHC BDL B.669 ug/1
gamma - -BHC BDL 8.0084 ug/1
Chlcrdane BDL g.814 ug/1
4,4' - DDD BDL g.611 ug/1
4,4' - DDE BDL p.o684 ug/1
4,4' - DDT EDL g.612 ug/1
Dieldrin BDL g.082 ug/1
Endosulfan I BDL g.0814 ua/1
Endosulfan II BDL g.004 ug/1
Endosulfan Sulfate BDL g.966 ug/1
Endrin BDL 2.006 ug/1
Endrin Aldehyde EDL g.@823 ug/1
Heptachlor BDL 2.49%3 ug/1
Heptachlor Epoxide BDL g.083 ug/1
Toxaphene BDL A.24 ug/1
Polychlorinated

Biphenyls EDL g.865 ug/1
*BDL - Pelow Detection Limit

in accordance with E.P.A., A.S5.T.M., Standard

Analyses made

Methods or other approved methods.

Respectfully submitted,

2 o hael T s ins ke

Migchael T. Csinski
Labcratory Manager

ENVIROPACT SERVICES, INC.
TAMPA DIVISION
5180 112ih AVENUE NORTH
CLEARWATER, FL 24620-4835
(813) 577-5663




ENVIROPACT

Conservation Consultants, Inc. _ July 15, 1987
P.0O. Box 35 ) Report T-3483
Palmetto, FL 33561-0035 LAB ID #84271

Page 1 of 2
Corrected Report

Samples Received 9/5/86
Sample Designation: Project #0380-502
Collected By: Your Rep.

REPORT OF ANALYSIS SC 1 sc 2 SC 4 UNITS
METALS

Arsenic <0.005 <0.005 <0,005 mg/1
Mercury <0.0001 <0.0001 <0.0001 mg/1
0il and Grease <1 2 <1 mg/1

DETECTION

REPORT OF ANALYSIS sC 1 SC 2 sC 4 LIMIT UNITS
EPA 608

Endrin BDL* BDL BDL 0.006 ug/1l
Toxaphene BDL BDL BDL 0.24 ug/l
Aldrin BDL BDL BDL 0.004 wug/l
Dieldrin BDL BDIL BDL 0.002 wug/1
Endrin Aldehyde BDL BDL BDL 0.023 ug/l
Heptachlor BDL BDL BDL 0.003 ug/1
Heptachlor Epoxide BDL BDL BDL 0.083 ug/l
Alpha BHC BDL BDL BDL 0.003 wug/l
Beta BHC BDL BDL BDL 0.006 ug/l
Gamma BHC BDL BDL BDL 0.004 ug/l
Delta BHC BDL BDL BDL 0.009 ug/l
Endosulfan Sulfate BDL BDL BDL 0.066 ug/l
Chlordane BDL BDT, BDT, 0.014 ug/l
4,4'" - DDD BDL BDL BDL 0.011 wug/1
4,4'" - DDT BDL BDL BDL 0.012 ug/l
4,4' - DDE BDL BDL BDL 0.004 ug/1
Endosulfan I BDI, BDL 1.7 0.014 ug/l
Endosulfan IX BDL BDL BDL 0.004 wug/l
Polychlorinated Biphenyls BDL BDL BDL 0.065 ug/l

*RBDI, - Below Detection Limit

ENVIROPACT SERVICES, INC.
TAMPA DIVISION
5180 113th AVENUE NORTH
CLEARWATER, FL 34620-4835 .
(813) 577-9663




Conservation Consultants, Inc.
Report T-3483
July 15, 1987 Page 2 of 2
REPORT OF ANALYSIS sSC 7 sC 8 UNITS
METALS
Arsenic <0.005 <0.,005 mg/1
Mercury <0.0001 "<0.0001 mg/1
0il and Grease 2 2 mg/1
DETECTION
REPORT OF ANALY¥SIS SC 7 sC 8 LIMIT UNITS
EPA 608
Endrin BDL* BDL 0.006 ug/1l
Toxaphene BDL BDL 0.24 ug/l
Aldrin BDL BDL 0.004 ug/l
Dieldrin BBEL BDL 0.002 ug/l
Endrin Aldehyde BDL BDL 0.023 ug/1
Heptachlor BDL BDL 0.003 wug/l
Heptachlor Epoxide BDL BDL 0.083 ug/l
Alpha BHC BDL BDL 0.003 ug/l
Beta BHC EDL BDL 0.006 ug/l
Gamma BHC BDL BDL 0.004 wug/l
Delta BHC BDL BDL 0.009 ug/l
Endosulfan Sulfate BDL BDL 0.066 ug/l
Chlordane BDL BDL 0.014 ug/1
4,4' - DDD BDL, BDIL, 0.011 ug/l
4,4 - DDT BDL BDL 0.012 ug/1
4,4' -~ DDE BDL BDL 0.004 ug/l
Endosulfan I BDL 3.8 0.014 ug/1l
Endosulfan II BDL BDL 0.004 ug/l
Polychlorinated Biphenyls BDL BDL 0.065 ug/l
*BDL -~ Below Detection Limit
Analyses made in accordance with E.P.A., A.S.T.M., Standard

Metheods or other approved methods.

Respectfully submitted,

s W

Michael T. Osinski
Laboratory Manager




Conservation Consultants,
P.0. Box 35

Palmetto, FL. 33561-0035

Sample Received: 9-5-86

e

NVIROPACT

Inc.

Sample Designation: Project #0380-502

Collected By: Your Rep.

July 15, 1987
Report T-3482
LAB ID #84271
Page 1 of 3
Corrected Report

DETECTION

REPORT OF ANALYSIS CC 1 cc 2 CC 3 LIMIT UNITS
METALS
Arsenic <0.005 <0.005 <0,005 ——ww- mg/1
Mercury <0.0001 <0.0001 <0.0001 -—--=-=-- mg/1l
0il and Grease 3 ' 3 N mg/1l
ORGANOCHLORINE PESTICIDES AND PCBs
EPA METHOD 608
Aldrin BDL* BDL BDL ~ 0.004 ug/1l
Alpha - BHC BDL BDL BDL 0.003 ug/l
Beta - BHC BDL BDL BDL 0.006 ug/1
Delta - BHC BDL BDL BDL 0.009 ug/1
Gamma - BHC BDL BDL BDL 0.004 ug/l
Chlordane BDL BDL BDL 0.014 ug/1
4,4' - DDD BDL BDL BDL 0.011 ug/1
4,4' - DDE BDL BDL BDL 0.004  ug/l
4,4' - DDT BDL BDL, BDL 0.012  ug/l
Dieldrin BDL BDL BDL 0.002 ug/1
Endosulfan I BDL 5.2 BDL 0.014 ug/1l
Endosulfan II BDL BDL BDL 0.004 ug/l
Endosulfan Sulfate BDL BDL BDL 0.066 ug/1
Endrin BDL BDL BDL 0.006 ug/1
Endrin Aldehyde BDL BDL BDL 0.023 ug/1
Heptachlor BDL BDL BDL 0.003 ug/1
Heptachlor Epoxide BDL BDL BDL 0.083 ug/l
Toxaphene BDL BDL BDL 0.24 ug/1
Polychlorinated

Biphenyls BDL BDL BDL 0.065 ug/l

¥*BDL - Below Detection Limit

ENVIROPACT SERVICES, INC.
TAMPA OIVISION
5180 113th AVENUE NCRTH
CLEARWATER, FL 34620-4835
(813) 577-9663




Conservation Consultants, Inc.

Report T-3482

July 15, 1987 Page 2 of 3
DETECTION

REPORT OF ANALYSIS CC 4 CC 5 LIMIT UNITS
METALS
Arsenic <0.005 <0.005 —----- mg/1
Mercury <0.0001 <0.0007 ==wm- mg/1
0il and Grease <1 <1 == mg/ 1
ORGANOCHLORINE PESTICIDES AND PCBs
EPA METHOD 608
Aldrin BDL* BDL 0.004 ug/1
Alpha - BHC BDL BDL 0.003 ug/1
Beta ~ BHC BDL BDL 0.006 ug/1
Delta - BHC BDL BDL 0.009 ug/1
Gamma - BHC BDL BDL 0.004 ug/1
Chlordane BDL BDL 0.014 ug/1
4,4' - DDD BDL BDL 0.011 ug/1
4,4' - DDE BDL BDL 0.004 ug/1
4,4' - DDT BDL BDL 0.012 ug/1
Dieldrin BDL BDL 0.002 ug/1
Endosulfan I BDL BDL 0.014 ug/1
Endosulfan II BDL BDL 0.004 ug/1l
Endosulfan Sulfate BDI, BDL 0.066 ug/1
Endrin BDL BDL 0.006 ug/1
Endrin Aldehyde BDL BDL 0.023 ug/1
Heptachlor BDL BDL 0.003 ug/1
Heptachlor Epoxide BDL BDL 0.083 ug/1l
Toxaphene BDL BDL 0.24 ug/1
Polychlorinated

Biphenyls BDL BDL 0.065 ug/1

*BDL - Below Detection Limit




Conservation Consultants, Inc

Report T-3482

July 15, 1987 Page 3 of 3
DETECTION

REPORT OF ANALYSIS ELA NC 6 LIMIT UNITS

METALS

Arsenic <0.005 <0.005 ———-- mg/l

Mercury <0.0001 <0.0001 ———-—- mg/1

0il and Grease <1 0 e mg/1

ORGANOCHLORINE PESTICIDES AND PCBs
EPA METHOD 608

Aldrin BDE* BDIL 0.004 ug/1
Alpha - BHC BDL BDL 0.003 ug/1
Beta - BHC BDL BDL 0.006 ug/1
Delta - BHC BDL BDL 0.009 ug/1
Gamma ~ BHC BDL BDL - 0.004 ug/1
Chlordane BDL BDL 0.014 ug/1
4,4' - DDD BDL BDL 0.011 ug/1
4,4' - DDE BDL BDL 0.004 ug/1
4,4' - DDT BDL BDL 0.012 ug/1
Dieldrin BDL BDL 0.002 ug/1
Endosulfan I BDL 16.5 0.014 ug/1
Endosulfan II BDL BDL 0.004 ug/1
Endosulfan Sulfate BDL BDL 0.066 ug/1
Endrin BDL BDL 0.006 ug/1
Endrin Aldehyde BDL BDL 0.023 ug/1
Heptachlor BDL BDL 0.003 ug/1
Heptachlor Epoxide BDL BDL 0.083 ug/1
Toxaphene BDL BDL 0.24 ug/1l
Polychlorinated

Biphenyls BDL BDIL, 0.065 ug/1

*BDL - Below Detection Limit

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Respectfully submitted,

Ifaban) 7 Dol
Micdhael T. Osinski
Laboratory Manager
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of Trrge

Environmental Consulting and Analysis

o Fay

11181 43 Strest North
Clearwater, Florida 33520

Telephone: (813) 223-5804
Talephone: {813) 577-9663

Conservation Consultants, Inc.
P.0. Box 35 -

Palmetto,

FL., 33561-0035

Sample Received: 12-4-86 -
Sample Designation: Project #0380-502

Collected

REFORT OF

194-02834
194-02825
194-02826
194-02827
154-02828
19402829
194-02830

By: Your Rep.

ANAT.YSTS OIL, AND GREASE
cc 1

cc 2 3

cC 3 <1

CcC 4 <1

CC 5 <1

EL.TA 1

NC 6 <1

<17

December 23,1986
Report T-3884
LAB ID #84271

UNITS

ng/l
mg/1
mg/l
mg/1
mg/1
mg/1
mg/1

Analyses made in accordance with E.P.A., A.S.T.M., Standard

Methods or other approved methods.-

Respectfully submitted,

t—iﬂﬂm&k b QJﬁb;ﬁg;Q

James G. Clayton
Laboratory Supervisor

Florida » Missouri « New York

L e




2 el
of T By

Environmental Consulling and Analysis

11181 43 Strest Noith
Clearwater, Florida 33520

Telephone: (813} 223-5804
Telaphone: (813} 577-9663

Coﬁservation Consultants, Inc.
P. 0. Box 35 C
Palmetto, FL. 33561-0035

Samples Received: 12-05-86

Sample Designation: Project # 0380-501
Collected By: Your Rep.

REPORT OF ANALYSIS SC-1 SC-2

0il and Grease 1 <1

3C-4 5C-7

0il and Grease 2 <1

December 19, 1986
Report T-35806

LAB # 84271
SC-3 UNITS
<1 mg/1
SC--8

<1 mg/l

Analyses made in accordance with E.P.A., A.S.T.M., Standard

Methods or other approved methods.
Respectfully submitted,

b s ﬂ.%‘?&/\

James G. Clayton
Laboratory Supervisor

Florida » Missouri « New York




11300 43rd Strast Morth

- M Clearwater, Florida 33520
; e
Taelephone: {B13) 223-5804
Telephone: {813) 577-2663

Environmental Consulting and Analysis . Fla. Wats: (800) 432-9706
Conservation Consultants, Inc. March 17, 1987
P.0. Box 35 Report T-4274
Palmetto, FL 33561 LAB ID #84271
Page 1 of 1

Sample Received: 3-5-87
Sample Designation: Project #0380-502
Collected By: Your Rep. '

042 042- 042-
REPORT QF ANALYSIS 02981 02982 02983 UNITS
0il & Grease ' 2 2 <1 . mg/l
042- 042- 042~
REPORT OF ANALYSIS 02984 02985 (02986 UNITS
0il & Grease <1 2 <1 mg/ 1l

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Respectfully submitted,

LA L AL

Andrew R. Tintle
Laboratory Supervisor

Florida . Missouri ® New York




 Environmental Consulting and Analysis

11300 43rd Street North
Clearwater, Florida 33520

Tetephone: {813) 223-5804
Telephone: (813) 577-2663
Fla. Wats: {800) 432-9706

Conservation Consultants, Inc.
P.0O. Box 35 '
Palmetto, FL 33561

March 23,

1987

Report T-4275
LAB ID #84271

Page 1T of 1

Sample Received: 3-5-87
Sample Designation: Project #0380-502
Collected By: Your Rep.

042~ 042~ 042-
REPORT OF ANALYSIS 02987 02988 02989 UNITS
0il & Grease | <1 <1 <1 mg/l

042- 042- 042-
REPORT OF ANALYSIS 029590 02991 02992 UNITS
0il & Grease <1 <1 <1 mg/1

Analyses made in accordance with E.P.A., A.S.T.M.,

Methods or other approved methods.

Respectfully submitted,
.~ /A,

L LA,

Andrew R. Tintle
Laboratory Supervisor

Fiorida e  Missouri L

New York

Standard

s




APPENDIX C. MONITORING TEAM




H. LEE DAVIS, Ph.D.
Principal Scientist

FIEIDS OF COMPETENCE

Water Resource Planning and Mitigation Concepts, Design and
Restoration, Toxicology and Water Chemistry, Limnology and Ocean-

cgraphy.

EXPERIENCE SUMMARY

Dr. H. Lee Davis has gained 20 years of applied research and
envirommental consulting experience in the field of water
resources. Much of his applied research experience has been with
evaluations of physical, chemical, and biological changes in
natural systems resulting from watershed development and drainage,
mining and cooling tower blowdown, point-sources and toxic waste
effects, eutrophication, and dredge spoil disposal. 1In serving
both the private and public sectors since 1971, he has employed
this experience in planning and permitting studies for industry,
utilities, municipalities, land developers and water manhagement
authorities. Many of these projects have involved stormwater
management, wetland and stream restoration, expansion and protec-
tion of potable water supplies, harbor maintenance, and development
of impoundments and marinas.

In addition, Dr. Davis has been responsible for the technical
supervision and management of professional staffs of water resource
scientists, engineers and chemists since 1968. Prior to jeining
CCI, Dr. Davis held the position of Water Resource Supervisor with
Envirosphere Company, the environmental department of Ebasco
Services, Inc. His experience from 1971 to 1978 was gained at
Environmental Science and Engineering, Inc. where he was the
Manager of the Environmental Sciences Division. During the first
six years of his career, Dr. Davis was a research assistant at
North Carolina State University and a research associate at the
University of North Caroclina. In these early positions, he
supervised field and laboratory operations for studies related to
phosphate mining and barrier island development.

EDUCATION
YEAR SCHOOL
1971 North Carolina State University
Ph.D., Marine Science (Marine
Chenmistry)
1968 North Carclina State University

M.S., Zoology {(Limnology)

1965 Wilmington College (University of
North Carolina - Wilmington, N.C.)
B.A., Chemistry and Biology




H. ILEE DAVIS, Ph.D.
Principal Scientist

EMPLOYMENT HISTORY

1981 - Present Conservation Consultants, Inc.
Principal Scientist

1978 - 1981 Ebasco Services, Inc.
Supervisor, Water Resources/
Envirosphere -~ Atlanta, Georgia

1971 - 1978 Environmental Science &

Engineering, Inc.

Director, Environmental Sciences
Division ('75-'78)

Director, Tampa Regional Office
('77-178)

Project Manager ('73-'78)

Leader, Aquatic Sciences Group
('73-175)

1970 - 19871 University of North Carolina
Biology Department
Wilmington, North Carclina
Research Associate

1965 - 1970 North Carolina State University
Pamlico Marina Laboratory
Aurora, North Carolina
Research Assistant

KEY PROJECTS

City of Bradenton: Principal Investigator for Water Quality Impact
Asgsessment and Monitoring of Reservoir Expansion and Improvement
Project; Bill Evers Reservoir, Manatee County, Florida.

Ramar Group Companies, Inc.: Project Manager for Water Quality
Inmpact Assessment related to Stormwater Management Plan for 500~
acre, planned residential community on the Caloosahatchee River;
Lee County, Florida. Project scope included background monitoring,
literature review to determine probable pollutant loadings for
undeveloped and developed site, projection of mass loading impacts
on water quality, and technical report.

Tara, Ltd.: Principal Investigator to prepare report character-
izing background water quality on a 1,100-acre tract; performed
statistical analysis of data from one-yvear water quality/water flow
program (11 sites, monthly sampling); performed literature review
and was primary author of report.




H. IFE DAVIS, Ph.D.
‘Principal Scientist

KEY PRQJECTS (Continued)

Palmer Venture: Principal Investigator to monitor and to determine
the stormwater pollutant loads and to evaluate the lake management
plans for several incremental developments on the 5,000-acre north
tract of the Palmer Ranch. Sarasota County, Florida.

Farmland Industries: Principal Investigator for an ecological
assessment of the effects of high conductivity levels in the upper
reaches of the North Prong Alafia River watershed. Polk County,
Florida.

Southwest Florida Water Management District: Principal Investiga-
tor to characterize surface water gquality of the Delaney Creek
Watershed and tc evaluate the proposed Stormwater Management Plan
including a comprehensive evaluation of alternatives and the
development of mitigative measures. Hillsborough County, Florida.

City of Bradenton: Principal Scientist to prepare a report of the
existing and anticipated aquatic weed problems of the Bill Evers
Reservoir and an analysis of the weed control programs. Submitted
to the Evers Reservoir Management Committee, Bradenton, Florida.

Fowler, White, Gillen, Boggs, Villareal & Banker, P.A.: Principal
Scientist to perform a data search, review, and analysis of annual
cycles and spatial trends in dissolved oxygen and related param-
eters reported by past and ongeing studies performed in the tidal
reach of the Manatee River. Manatee County, Florida.

American Cyanamid Company: Principal Investigator to perform a
water quality impact assessment of six dragline and utility line
crossings of the South Prong Alafia River during construction,
operation, and reclamation phases. Subsequently served as the
Senior Advisor on the construction and reclamation water cuality
monitoring program for the actual crossings. Hillsborough County,
Florida.

American Cyanamid Company: Principal Scientist to perform a water
quality baseline characterization of significant temporal and
spatial trends in nutrient loads, dissolved oxygen, pH, fluoride,
and other water quality parameters, for a 42-mile stretch of the
South Prong Alafia River from Hookers Prairie to its confluence
with the North Prong Alafia River during the period of 1965-1984.
Hillsborough County, Florida.

American Cyanamid Company: Project Manager of the Supplement to
the Development of Regional Impact Application related to various
significant deviations from the original approved mine plan
including floodplain crossings, mine expansion, and additional clay
settling areas. Four Corners Mine, Hillsborough County, Florida.




H. LEE DAVIS, Ph.D.
Principal Scientist

KEY PROJECTS (Continued)

American Cyanamid Company: Project Manager for the baseline
characterization of surface and ground water quality of three sub-
basins of the South Prong Alafia River Basin as related to permit
applications to mine within jurisdictional wetlands. Subsequently
served as a Principal Scientist on the reclamation monitoring
programs of the mined streams. Hillsborough County, Florida.

Holland and Knight: Principal Scientist for the assessment of
potential adverse water quality impacts of proposed mining opera-
tions in selected wetlands and streams of the Alafia River Basin
and an assessment of the feasibility to successfully reclaim mined
watersheds. Hillsborough County, Florida.

AMAX Chemical Corporation: Principal Scientist for an evaluation
of spatial and temporal trends of the saltwater - freshwater
interface in Bishop Harbor and a contigquous tributary as related to
permit renewal. Manatee County, Florida.

Agrico Chemical Company: Principal Investigator to evaluate the
cause of an extreme range in pH in a chemical plant, wastewater
holding pond. Subsequently developed and evaluated conceptual
alternatives to control pH and related non-compliance parameters.
Polk County, Florida.

Honeycomb Company of America: Project Manager to evaluate the
quality of industrial wastewater from an aluminum honeycomb
manufacturing facility as related to its suitability for discharge
into a public sewer system. Manatee County, Florida.

Manatee County Planning and Development Department: Principal
Scientist to evaluate the proposed Cooper Creek Development with
respect to the possible impacts it could have on the quality of the
drinking water supply of the Bill Evers Reservoir as well as its
source waters. Manatee County, Florida.

Knepper & Willard, Inc.: Principal Scientist to characterize
baseline water gquality conditions for a 2,500-acre residential,
commercial, and industrial development site and to evaluate the
anticipated level of mitigation expected to be achieved through the
implementation of a stormwater management plan. Saddlebroock Ranch,
Pasco County, Florida.

Beker Phosphate Corporation: Principal investigator for An
Evaluation of Environmental Significance of Phosphorus Levels in
the discharge of clay settling pond effluent into Wingate Creek,
Manatee County, Florida.




H. IL.EE DAVIS, Ph.D.
Principal Scientist

KEY PROJECTS {Continued)

Pan American Plant: Project Manager to conceptually design a
source of low conductivity irrigation water for a plant nursery in
lieu of high conductivity ground water sources. Manatee County,
Florida.

Jacksonville Electric Authority: Project Scientist for the
Evaluation of, Construction and Operation of an Ocean Going Barge
Unloading Facility on Blount Island on the Water Quality and
Aquatic Biology of the St. Johns River.

Carolina Power and Light: Project Investigator for the Evaluation
of Cooling Water Design Alternatives including an Ocean Intake Five
(5) Mile Long Pipeline Alternative to Mitigate Ecological Impacts
on the Cape Fear River, 1200 MW Nuclear Power Plant. Southport,
North Carolina.

Jacksonville Electric Authority: Co-principal Investigator for the
preparation of a Site Certification Application and Environmental
Impact Draft - Impact on Water Resources. Proposed 2-600 MW Unit
Coal Fired Power Plant, Jacksonville, Florida.

Smith~Douglass Division of Borden Chemical: Project Manager for
the preparation of Development of Regional Impact Application -
Impact on Environment and Natural Resources. Wastewater discharge
permits and baseline water quality monitoring program. Big Four
Mine, Hillsborough County, Florida.

Offshore Power Systems: Principal Investigator for the pre-
operational and operational assessment of a Dredge-Spoiling
Operation in the St. Johns River; determination of reduced sulfur
gas emissions from estuarine sediments. Jacksonville,” Florida.

Mobile District, Corps of Engineers: Principal Investigator for
the Development of a water quality and fishery assessment in the
tailrace waters of West Point Dam, Georgia.

Texasgulf Company: Assistance in a long~term assessment of the
nitrogen and phosphate budgets of the Pamlico River Estuary.
Phosphate mine and fertilizer plant, Lee Creek, North Carolina.

Jacksonville Electric Authority: Principal Investigator for a two-
year assessment of entrainment and impingement rates, fish return
system effectiveness and thermal locading at the Northside Genera-
ting Station, a once-through cooled 1200 MW plant. St. Johns
River, Jacksonville, Florida.




H. ILEE DAVIS, Ph.D.
Principal Scientist

KEY PROJECTS (Continued)

New Orleans District, Corps of Engineers: Project Advisor for
preparation of the Draft Environmental Report to perform mainte-
nance dredging in the Gulf Intracoastal Waterway. Louisiana.

Southern States Energy Board: Co-principal Investigator; feasi-
bility and impact assessment of a 16 Unit Nuclear Energy Park -
Impact on water resources. Lake Hartwell, South Carolina.

SELECTED REPORTS

Davis, H. L. 1968. The net exchanges of phosphate by estuarine
sediment in flowing waters. M.S. Thesis. North Carolina
State University. 41 pages.

Davis, H. L. 1971. Evaluation and use of pC0O; in studying
community metabolism in heated experimental ecosystens.
Ph.D. Dissertation. North Carolina State University. 90

pages.

Copeland, B. J. and H. L. Davis. 1972. Estuarine ecosystems and
high temperatures. North Carolina State University. State
College of Agriculture and Engineering. Raleigh. Water
Resources Research Institute. Report No. 68. 101 pages.

Davis, H. L. and K. D. Wilson. 1975. Analysis of pollution from
marine engines and effects on the environment - southern
lakes. U.S.E.P.A., Report No. 71-060-003. 226 pages.

Davis, H. L. 1982. Pre-development surface water quality moni-
toring report. Tara Planned Unit Development Site, Manatee
County, Florida. Prepared for TARA, LTD., Bradenton,
Florida. 146 pages.

Davis, H. L. 1983. Bradenton reservolr improvements pre-construc-

tion water quality monitoring and water quality impact

assessment report. Manatee County, Florida. Prepared for
Smith and Gillespie Engineers, Inc. Jacksonville, Florida.
287 pages.

Davis, H. L. 1984. A review of dissolved oxygen and related water

quality conditions for the lower Manatee River, Manatee
County, Florida. Prepared for Fowler, White, et al., P.A.
Tampa, Florida. 57 pages.

Davis, H. L. and W. W. Hamilton. 1984. Aquatic weeds in the Bill
Evers Reservoir. Prepared for Evers Reservoir Management
Committee. Bradenton, Florida. 13 pages.




H. LEE DAVIS, Ph.D.
Principal Scientist

SELECTED REPORTS {(Continued)

Davis, H. L., J. M. Emery and L. J. Swanson. 1985. Systems
characterization, Delaney Creek stormwater management master
plan, Hillsborough County, Florida. Prepared for Ghioto,
Singhofen and Associates, Orlando, Florida. 234 pages.

MEMBERSHIPS

American Soclety of Limnology and Oceanography
Southeastern Estuarine Research Society
Ecological Society of America




RICHARD W. ODELL
Staff Scientist

FIEIDS OF COMPETENCE

Water Quality Monitoring, Biological Sample Collection/Processing,
Automatic Instrumentation, Data Acquisition, Field Methodology/
Quality Assurance, Marine Biology, Air Quality Sampling, Visible
Emissions

EXPERIENCE SUMMARY

Mr. Oodell has six years of experience in environmental technical
services. He has worked directly in the areas of water resources,
aguatic biology, and wetlands. He has served as a coordinator,
field team member, and quality assurance officer for numerous
field sampling projects. He has completed all phases of surface
water quality investigations including in situ measurements, grab
samples, flow determinations, solar irradiance and light attenua-
tion, automatic data acquisition, and composite sampling. He has
monitored groundwater wvia well installations, water level measure-
ments, and grab samples. He has collected and processed aguatic
biolcogical samples, participated in wetland jurisdiction determina-
tions, and revegetated wetlands for mitigative purposes.
Additionally, Mr. Odell has been active in data management and
report preparation.

EDUCATION
YEAR SCHOOTI,
1975 Delta State University
Cleveland, Mississippi
B.S. - Biology
1978 University of Southern Mississippi

Hattiesburg, Mississippi

60 credit hours in Graduate Level
Marine Biology, Environmental
Physiology




RICHARD W. ODEILL,
Staff Scientist

EMPIOYMENT HISTORY

1980 - Present Conservation Consultants, Inc.

KEY PROJECTS

American Cyanamid Co.: Field Services Coordinator for background
and post-reclamation monitoring of three wetland streams. Duties
included project mobilization, grab and biological sample collec-
tion, automatic water quality data acquisition, data management,
and report preparation. ‘

American Cyanamid Co.: Field Technician for background assessment
of wetland sources in the Little Manatee River drainage basin.
Duties included stream flow measurements and grab sample collec-
tion.

American Cyanamid Co.: Field Team Leader for revegetation of
wetland with native plant species. Duties included mobilization,
site survey, and planting.

Applied Optics, Inc.: Field Technician for beryllium emissions
evaluations during two-year period. Duties included equipment
calibration and installation, in stack sampling, sample recovery,
and data management.

CF Mining Corp.: Field Team Leader for background aguatic biologi-
cal assessment of freshwater stream. Duties included installation
and recovery of artificial substrate sampling devices and sample
processing.

City of Bradenton: Field Team Leader for pre-construction and
construction phase water quality monitoring of Bill Evers Reser-
voir. Duties included project mobilization, grab sample collec-
tion, in situ measurements, flow measurements, light attenuation
and solar irradiance measurements, data management, and report
preparation.

Florida Power and Light Co.: Field Technician and Field Team
Leader for particulate emissions evaluations during three-year
period. Duties included equipment installation, in stack sampling,
and data management.

Honeycomb Co. of America: Field Technician for investigation of
industrial wastewater discharge. Duties included mobilization,
flow measurements, in situ water quality measurements, and prepara-
tion of flow-proportional composite sample.




RICHARD W. ODELIL
Staff Scientist

KEY PROJECTS {Continued)

Loral American Beryllium: Field Technician for beryllium emissions
evaluations during two-year period. Duties included egquipment
calibration and installation, in stack sampling, sample recovery,
and data management.

Lynnette, Inc.: Field Team Leader for background bioclogical and
water quality assessment in Little Sarasota Bay. Duties included
benthic biological sampling, water quality profile measurements,
grab sample collection, and data management.

Manatee Canvest Corp.: Project Manager and Field Services Coor-
dinator for post-construction water quality monitoring of a marina.
Duties included automatic water quality data acquisition, grab
sample collection, data management, and report preparation.

Marcove Venture: Field Technician for revegetation of mangrove
ecosystem. Duties included mobilization, site survey, and
planting.

Miller Trailers, Inc.: Field Technician for compliance visible
emigsions evaluations of industrial plant during two-year period.

Tara, Ltd.: Field Team Leader for background assessment of water
quality and stream flow on 1,100-acre planned residential develop-
ment site. Duties included grab sample collection, flow measure-
ments, time-series composite sampling, data retrieval from
continuous rainfall recorder, and data management.

U.S. Army, Corps of Engineers: Field Services Coordinator of daily
monitoring project in association with dredge and dredge material
disposal operations of the Tampa Harbor Deepening project. Served
as Project Field Technician initially and as Field Services
Coordinator for one year of three-year program. Participated in
grab sample collection, scheduling, training, and data management.




SHERRTE ANNE LEMAN
Associate Chemist

JJELDS OF COMPETENCE

"Chemical Analysis of Surface and Ground Water, Drinking Water,
Wastewater, Soil and Air; Bacteriological Amnalysis of Water and
Pharmaceutical Products; Statistical Analysis of Data; Analytical
Quality Control and Assurance Procedures in Both Chemistry and
Microbiology.

EXPERTIENCE SUMMARY

Mrs. Leman joined Comnservation Consultants, Inc. in 1983. Her work
includes both supervision and performance of amnalytical testing omn
surface, ground and marine waters; quality control and assurance
functions; preparation of laboratory reports and computer
compilation of data; preparation and calibration of equipment for
field sampling events.

Prior to joining Conservation Consultants, Inc., Mrs. Leman worked
at the Manatee County Utilities Water Treatment Plant Laboratory.
From 1981 to 1982 she was in charge of both chemical and microbio-
logical quality control and assurance testing of pharmaceutical
products and the production area environment. Her previous expe-
rience includes positions with Bausch and Lomb, Illinocis Environ-
mental Protection Agency, Richmond Sanitary Distriect in Richmond,
Indiana, and the South Dakota State University Water Quality
Laboratory in Brookings, South Dakota.

EDUCATION
YEAR SCHOOL
1872-1977 South Dakota State University
Brookings, South Dakota
BPachelor Degree - Microbiology
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