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ABSTRACT

This document presents the results of an eleven month water quality
study in Lake Seminole. located partially within each of three states:
Georgia, Florida, and Alabama. Meteorological, hydrological, sediment
and physical, chemical and biological water quality data were obtained at
.a total of 19 main stations in Lake Seminole, the Chattahoochee, Flint,
and Apalachicola Rivers, Spring Creek, and Fish Pond Drain during 7
sampling cycles from February through December, 1979 of Phase II.
Limited sampling and analyscs were dlsO performed at 5 special sites.
Sampling and analytical methodologies are summarized ind a brief review
and analysis of the findings are presented, i.ncluding identification of
major water quality problems and recommendations for future studies.
Comparisons are also made to data collected during Phase I (April through
November, 1978) of this study (For complete Phase I data see U.S.A.C.O.E.,
1981). The detailed results of Phase II are included in attached
appendices. Selected data were submitted to the EPA's STORET System.
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FOBJECTIVES

The overall objectives of the Lake Seminole Water Quality Management
Study were to a) establish base line conditions for future comparisons;
b) identify water quality-environmental problems; c) collect data to
allow guidance for reservoir control-discharge water quality
relationships; and d) collect data that will provide conditions to
facilitate coordination with state agencies to implement watershed
pollution control.

Those objectives were met by taking samples for physical, chemical
and biological parameters in Lake Seminole and it major tributaries, the
Chattahoochee River, and the Flint River as well the lake's outfall,
the Apalachicola River. The samples were analyz using standard
e-nalytical techniques, and the selected data gent td were stored in the
Environmental Protection Agency's (EPA) Data Stot and Retrieval
(STORET) system.
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INTRODUCTION

Jim Woodruff Lock and Dam is located on the Apalachicola River
at Mile 107.6 (173.2 km.), about 305 meters downstream from the point
where the Flint and Chattahoochee Rivers unite to form the Apalachi-
cola River. The structure Is an earthfill dam with a concrete fixed -
crest spillway, a center channel spillway with 16 vertical lift gates
12.2 m long and 9.3 m high and a side channel navigation lock 25 m
wide. The dam crosses the Florida-Georgia border with about 457
meters of the overflow dike being located in Dacatur County, Georgia,
and the remainder of the structure being in Gadsden and Jackson
Counties, Florida. The primary purposes of the structure are to aid
navigation in the Chattahoochee River upstream to the George W. Ardrews
Lock and Dam at Mile 47 (76 km.), in the Flint River to Bainbridge, GA
about 48 km. upstream and downstream in the Apalachicola River, and to
generate electric power. Other stated benefits include the regulation
of streamflows, public recreation and fish and wildlife conservation.
Construction of the project was initiated in September, 1947. The
lnck was opened for navigation, and impounding of water in the reser-
vwir was begun in May, 1954. The power plant was placed in operation
and the pool was considered full when it reach elevation 77 ft.
(23 m) msl in February, 1957 (USACOE, 1972).

Lake Seminole, formed b, the impoundment behind the Jim Woodruff
Dam, is located partially withii, each of three states: Georgia,
Florida, and Alabama as shown in Figure 1. The reservoir has a total
drainage basin area upstream of the dam of 44,630 sq. km., of which
approximately 51 percent is tributary to the Chattahoochee River and
49 percent tributary to the Flint River. The reservoir consists of
two major impoundment arms, the Flint and Chattahoochee, and two minor
impoundment arms, Fish Pond Drain and Spring Creek, both of which are
tributary to the Flint River Impoundment. The reservoir has a surface
area of 152 sq. km. and a total volume of 439 million cubic meters at
the normal pool elevation of 77.0 feet (23 m) msl. The pool extends up
the Chattahoochee River 75.2 km. to the George W. Andrews Lock and Dam
and up the Flint River 76 km. (USACOE, 1972).

The Flint River has a total length of approximately 560 km. and
a total drainage basin area of some 21,900 sq. km. The basin extends
about 346 km. from north to south and averages roughly 64 km. in width.
The headwaters of the Flint River are in the hilly region of the Pied-
mont Province, in the vicinity of the Atlanta Airport at an elevation
of approximately 305 m. Seventy miles downstream from its source the
river flows through the Pine Mountain District of the Greenville Plateau.
The river through this stretch descends at a rate of approximately 0.04
ercent up to the Fall Line at Flint River Mile 286 (460 km.). At the
all Line the river drops rapidly over a shoal, and for 64 km. down-

4a stream. Downstream of Flint River Mile 220 (354 km.) the river flows
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through the Upper Coastal Plain of southwest Georgia until it joins
the Chattahoochee River In the Lake Seminole impoundment (USACOE, 1976).

The average annual flow in the Flint River at Newton, Georgia
(see Figure 1, tnsgrt) for the period of record 1938-1950 and
1956-1973 is 202 m4/sec, with a minimum flow of 22.4 m3/sec which
occurred on both Oct. 20, and Nov. 10, 1940 and a maximum flow of
1870 mJ/sec which was recorded on March 9, 1966 (USGS, 1979).

The Chattahoochee River has a total length of approximately
1200 km. and a total drainage basin area of 22,700 sq. km. The basin
extends about 410 km. from north to south. The headwaters of the
Chattahoochee River are in the rugged, wooded Blue Ridge Mountains
of Northern Georgia. Downstream from this area the river flows
through the hills of the Piedmont Province which range in elevation
from 366 m in the foothills of the Appalachian Mountains to approxi-
mately 183 m at the Fall Line. Downstream of the Fall Line the river
flows through the Upper Coastal Plain until it joins the Flint River
in the Lake Seminole Impoundment.

The Walter F. George Lock and Dam, located upstream of the Lake
Seminole Impoundment on the Chattahoochee River at Mile 75 (121 km.)
is operated as a peaking power plant and as a result there is con-
siderable short term flow variation through the Chattahoochee River
Impoundment of Lake Seminole. The average annual flow at Walter F.
George Lock and Dam near Columbus, GA (see igure 1, insert) for the
period of record 1929-1978 is 192 m3/sec, with a minimum flow of
8.3 cfs which Qccurred on Oct. 23, and Nov. 14, 1931 and a maximum
flow of 4110 ms/sec which occurred on Feb. 26, 1961 (USGS, 1979).

The Apalachicola River, now formed by the discharge from Jim
Woodruff Dam, was originally formed by the confluence of the Flint
and Chattahoochee Rivers In the extreme southwest corner of Georgia.
The river is bounded on both banks by wetlands except for the upper
40 km. stretch which is bounded on the east by the Apalachicola River
Bluff formation. The Mariana Lowlands extend from the western bank
of the Apalpchicola westward past the border of the basin and south
to the Western Highlands which cut across the middle-western portion
of the basin. The Tallahassee Hills occur on the eastern side of the
Apalachicola from the Georgia border southward to the Coastal Lowlands.
The Coastal Lowlands comprise the entire lower portion of the basin.

The river below Jim Woodruff dam decends at a rate of approxi-
mately 0.009 percent. The power plant at the Jim Woodruff Dam is a

run of the river" plant which operates around the clock except when
occasional high flows reduce the available operating head causing the
plant to be non-productive. There is no flood control storage avail-
able in the rejervoir (USACOE, 1972). The average annual flow at the
dam is 635.8 m /sec for the period of record Oct., 1928 to 197, with
a minimum flow of 140 m3/sec which occurred Oct. 27, 1954 and a

5



Maximum discharge of 8300 m3Isec which occurred on March 20, 1929
(USGS, 1978).
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METHODS AND TECHNIQUES

Field Procedures

Sampling Site Locations

Sample site locations were specified by the U.S. Army Corps of
Engineers (USACOE), Mobile District. The classification of sampling
stations for the purpose of specifying field measurement, sediment
and/or Corbicula sampling procedures was based in part on the total
width oT the cross section, the accessibility and submergence of the
overbank areas as well as the inundation of the natural levees at
normal pool stage. The sampling sites are shown on Figure 1, and
their locations and their classifications as to river or lake station
are tabulated in Table 1.

Sampling and Analytical Methodology

A complete sampling schedule showing the parameters sampled and
sampling dates is shown in Table 2. A summary of t~e station parameter
sampling schedule is shown in Table 3. A suimary of the sampling
methodologies, including respective maximum allowable holding times,
sample container and preservation techniques as well as analytical
methodologies employed and reported detection limits for the water
quality parameters sampled during the course of this study can be
found in Table 4.

Field Measurements

Dissolved oxygen (D.O.), pH, temperature, and specific conduc-
tance were measured at each station, one meter below the surface during
every sampling cycle. To define the extent of the mixing within the
river, D.O., pH, specific conductance and temperature were also sampled
at depths of 0.33 meter below the surface and 1.0 meter above the river
bed dt midstream and within the littoral zone of both river banks at
river stations 01 thru 07,12, 14, 16, 17, 18 and 19 during the first
and fourth sampling cycles (2/19-22/1979 and 7/16-19/1979). More
extensive sampling including the measurement of Oxidation-Reduction
Potential (ORP) at stations 7, 11 and 15 was performed during cycle 4
(7/16-19/1979) in order to develop complete cross sectional isopleths
for these parameters. To define stratification, D.O., pH, specific
conductance, temperature and ORP were vertically profiled at stations
07, 08, 09, 10, 11, 13 and 15 during all sampling cycles. Secchi
disc and 1% light transmission measurements were also measured in situ -:
at each station.

The field instruments used to sample the in situ parameters are
listed in Table 4. -

7
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TABLE 2
LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY

WATER QUALITY PARAMETER SAMPLING SCHEDULE FOR PHASE II
(FEBRUARY, 1979 THROUGH DECEMBER, 1979)

Sampling Cycle

Parameter Sampling Dotes (1979)

2/19-22 4/2-4 6/4-6 7/16-19 8/13-16 9/24-26 12/34

* terlogical Data

Air Teqerature X X X X X X K
Cloud Cover X X X X X X X
Wind Velocity X X X X X X X
Wind Directien X X X X X X X

i Water Quality Sampling

IYdrolo€ical Data

Total Depth X X N K K X I

Stro Velocity X X X X I I I
Wave Heinht I X X X X X I
Current Speed I X X X X I I
Current Direction X X X X X I I

Physical Data

mfscallaneous

Cross-Section Loc X X X X I X I
SaVple Depth X X X X X I I
Secchi Disk Transparency X X X X X X X
Depth of 1% Surface Light X X X I I X

Field Measuremnts

Water Tem uverature K I X K I X
Specific Conductance K IX IX I
Oxidation Reduction Potential X X X X X X X
Dissolved Oxygen, lectrode X X X I I
p I X I I

Laboratory Data

Color I X t I IK
Turbidity, Hach Turbidimter X I K K I I
Total Filterable Residue X K I X X I
Total Nonfilterable Residue I X X X I t I

Chemical Data

Snerals and Metals
Alkalinity I N I X X

Chloride I K X
Sulfate, Dissolvud I K I I
S Tta1- I I I

-10-[ 10



TABLE 2 (continue

LAKE SEMINOLE WATER QUALITY MAN AGEMENT STUDY
WATER QUALITY PARAMETER SAMPLING SCHEDULE FOR PHASE II

(FEBRUARY, 1979 THROUGH DECEMBER, 1979)
Sio l

~s=rtI. Ccle
I 3 4 5 6

aamplI -D, tes (1979) -

2/19-22 412-4 6/44 116-19 8/13-11 9/24.2X 12/3-4

Chemical Data

Mnerals and Itals

Calcli, Total x X
1Irdness, Total X X N
Irom, Oissolved X X X X X X X
Iron, Total X X X X X X X
Maqnsium, Total X X

e.nqaness, Dissolved X I X I X I X
langanese, Total I X X X X I X
Potassium. Total X X 1
Sodium, Total X X X
Zinc, Total X I I X X X

Nutrients

Carbon, Dissolved Organtc X X X X X X X
Carbon. Total Organic I I X I X X" X
Carbon Dioxide I X X X X X X
I trogen. Total Amonia I X I X X X I

Nitrogen, Nitrate + Nitrite I I X I I I I
Nitrogen, Total Inorganic I X X X X X X
Nitrogen. Total Ijeldahl I X X
Nitroqen. Total Organic X X X
Ni trogen. Total I X I
Orthophosphate, Dissolved X X X I X I X
Phosphorus, Total X X I X X I X

l aologtcel Data

Bacteriological Data

Fecal Coliform X I I X X I
Fecal Streptococci X X X X X I.
FC/FS Ratio X X I X I I

Ii. Sedimnt Samplina

Mechanical Data

Sieve Analysis X
Hydrometer Analysis X

Physical a Chemcal Uata.

P sical Oats

Volatile Solids

I" -- I Il - ----



- TABLE 2 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER SAMPLING SCHEDULE FOR PHASE II

(FEBRUARY, 1979 THROUGH DECEMBER, 1979)

Swling cycle
Parameter 1 1 2 I i4' II I7

,,-, oDtes (1979)
2/19-22 412-4 6/4-6 7116-19 8/13-16 9/24-26 12/3,5

PhsIcal 6 Chemical Date (continued)

Piscellaneous Chemical Data

Carbon. Organic , 23
Nitroqen, Total Jeldahl
Oil Grease x
Phosphorus, Total 

HNeavy letals

Arsenic
Cade um x
Chromium X
Copper X
Iron x
Lead x
Manganese
Mercury K
Nickel X
Zinc K

Il. Corbicula Tissue Analysis

Physical I Chemical Data

Heavy Metals

Arsenic x X,
Cadmium x X
Chromium X x
Lead X X
Mercury x x
Selenium x x
Zinc I I

Chlorinated W'drocarhos

Aldrin K
Aroclar 1242 X X
Aroclor 1254 X x
Aroclor 1260 X X
INC-Alpha Isomer x X
NiC-Seta Isnmer X x
P#C-r awma Isomer X x
Chlordane x i

.PP,D D tK K
-- P,P' ID[ x

OP DDT x X
IP,P DDT x X

Dieldrin X I
Endosulfan Sulfate X X
Heptachlor x K
eHptachlor Epoxide x x

Nethoxychlor I X
*lrex x 1
PCs x X
Pemtachlorophemol x x
Tonaphen x

12



TABLE 2 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER SAMPLING SCHEDULE FOR PHASE II

(FEBRUARY, 1979 THROUGH DFCEMBER, 1979)

Saipling Cycle
1 ,2 13 1 e 2 7

Paraer mSampling Dates (1979)

n2/19-22 4/-4 /44 7/16-19 8/13-16 9/24-26 12/34

IV. Iteloical Oata (Composite Saples

Alual Growth Potential (Before an Aftr Autoclaving.

Nitrogen Total mmnia x x 3
NItro e, Total KJeldahl X X X
NItroqmn, Nitrate + Nitrite X x X
Orthophosphate. Dissolved x x X
Pilsphorus, Total x x X
pH. Lab x X x
Specific Conductance X X I

Algol Counts

12-11y Cout x I I
12-Day Count, Std. Oev. X X x
14-Day Avg. Count x x •
14-ay Count, St4.,. K x I

Biomss ftasurempts

enothic

iomss, rlanthle K K K

Euphotic Zon
ATP-Aden oine Triphosphato t X X X K I
Biomss, Plankton x X x x X I x
Chlorophyll-g X x X x X x I
Chiorophy-:.f x x x x x x I.4Chlovophy 1l-. K K K K I K I

Pacrot nvertebra tas

Benthic x X x x
Hes ter ndy P P PR(P-Placed; Reuetritved)

Plankton

Phytoplanktom x x x I x K
Zooplankton x K K K I I K

13I 13
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6 -TABLE 4 (continued)

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
WATER QUALITY PARAMETER STORET CODES,

MAXIMUM HOLDING TIMES, PRESERVATION TECHNIQUES,
ANALYTICAL METHODOLOGY AND DETECTION LIMITS FOR PHASE II

(FEBRUARY, 1979 THROUGH DECEMBER, 1979)

NOTE P * Plastic or G o Glass or N/A • Not Applicable

References:

1. American Public Health Association, American Water Works Association I Water Pollution

Control Federation. 1976. Standard methods for the examination of water and waste-
water. 14th ed. American Public Health Association, Washington, DC. 1193 pm.

2. A.meican Society for Testinq and Materials. 1977. Annual book of ASTM standards.

Part 31. water. ASTM, Philadelphia, PA. 1110 pp.

3. Environmental Protection Aqenzy. 1974a. Methods for chemical analysis of water ah4
wastes. Env-rcnmental Monitor!nq and Support Lab., office of Research & Devetopmwnt.
U.S. EPA, Cincinnati. OH. EPA.6256-74-003. 29b pp.

4. American Society for Testing and Materials. 1576. Anual book of ASTM standards.

Part 19. NaturaI building stones, soil and rock, peats. mosses. end humus

(reaerevee 1972).

S. Americin Public Lealth Association, Ar*erican Water Works Association, 9 Water Pollution
Control Federation. 1971. Standard methods for the examination of water and waste-

water, 13th ed. American Public Health Association. Washington. DC. 674 pp.

6 Finder. J.W. 1978. Personal Communication. EPA Region IV Water Quality Laboratory,
Athens, GA.

7. Envircnmental Prcte:tion Aoencv. 1919. Che-.istry laboratory mnual bcttom sediments.

G-eat Lakes Fegion CvriitLee oan Analytical Petr.o-s. U.S. EPA. 101 pp.

S. U.S. Army Encineer iaterways Exeriment Station. 1976. E:ological evaluaticn of pro-

posed Ciscna-oe of c raoed or fill mterial into navigable water. Dredged Material

Researt, Prccram b iscelianc4tus Faer D-76-17. ooernvix O; Total sedimrt analysis

Drociu-e. Envirormentel Effects Laboratory, U.S. Army Engineer Waterways Experi-

iort Station. Vicksbur;, MS. 13 ep.
9. [nvironw ntal Proection coency. 1974b. Eptraction Drocedire for oraano-chlorine

and orw",-Phos;t.tr Desticides in sedi'wt-p.olytror. Methol SP-7/74. Region
iv Surve.llant and Ana.y.is nivision. EPA, Athe-s, GA.

10. Envirc-,-ental P-ote:tioi Aancy. 1;,7 Samplin; and analysis procedires for
screenili Of fish for oriori:y pollutants. Env~ronmental "onitoring and Support
Lab., Ofrice of Rescarch and Development, ErA, Cincinnati. OH. 40 pp.

11. U.S. Department of Healtn, Education, and Welfare and the food and Drug Administra-
tion. 1978. Pesticide analytical mnual, VolIum 1, Methods which detect mltiple
resi dues.

12. Piller, ii.r.. j.C. Green. and T. Shiroyama. 1978. The Selenastrum caoricornutum
Printz algal assay: bottle test. Experimental cesign;,"aplication, ano data
interpretation protocol. Corvallis Environmental Research Lab.. U.S. Envirfmetal
Protection A~ency. EPA Document No. 600/;-78-013. 125 pp.

13. Tennessee Valley Authority. 1976. Standarl methods for routine wter quality and
aqatlc biological field surveys manual. Division cf Environmental Planning.
Water Quality ano Ecolojy Branch. TVA.

14. Utery6nl, H. 1931. Neue wele In der quantitativen erfessung des Planktos. Vern.
Int. Ver. Limol. 5:567-596.

IS. Uterill, 14. 1958. Zur vervollkomMug der quantitativtn phytoplankton - methodik.
Pitt. Int. Ver. Limoi. 9:1-38.

16. Werff. A. van der. 1953. A new method of concentrating and cleaning diatoms and
other organii.. International Association of Theoretical A:plied Llawolo;y.
Verhandlugen, Vol. 12:276-277.

17. Patrick. R. and C.W. Rammer. 1966. The diatoms of the United States. Vol. 1.
Academy tf Natural Sciences of Philadelpnia Nonograph No. 13. 688 pp.

18. Weber. C.I.. ed. 1973. Biological Oleld and laboratory methods for measuring the
quality of surface waters and ef" ,ents. National Environmental Research Centcr.
U.S. Environmental Protection Age cy. Cincinnati, OH. 171 pp.
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All field instruments (see elow) are calibrated pgainst stan-
dards or as specified and provided with spare batteries and/or chargers
before being sent into the field. In addition, appropriate standard
solutions were sent to the field with the instrument. All instruments
were rechecked upon return; necessary maintenance and/or provision
for storage was accomplished as specified by the instrument manufacturer.
When in use, instruments were calibrated prior to beginning a set of
measurements and at a minimum of four-hour intervals with a final
check at the end. Verification of calibration was run after every 10
samples or if any unusual reading was encountered. Any anomaly was
recorded.

Instrument Routine Calibration

Dissolved Oxygen Meter Air calibration as specified.
Calibrated versus Winkler ti-
tration if problems were sis-
pected or after any membrane
change.

pH Meter Battery check and calibration
against commercially available
certified buffers.

tonductivity Meter Calibrated daily against KCI
solution 0.01 demal as specified
in manual. Any deviation in
reading from manual specifica-
tions was recorded in notes.

Temperature Functions Checked against mercury ther-
mometer daily. Any deviation
was reported in notes.

Current Meter Circuit check. Daily check of
zero. Yearly factory recali-
bration.

In situ measurements were recorded along with weather conditions
in the appropriate section in the field data notes on carbonless
duplicate field record as shown in Figure 2. The notes were checked
for completeness before leaving each station, and initialed by the
observer.

Water Quality Sampling

Unless otherwise noted, water quality sampling followed the
schedules summarized in Tables 3 and 4. After the first sampling
cycle of Phase I, special sampling station FE was located
approximately 0.7 km. west of the location originally specified
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FIGURE 2

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
TYPICAL FIELD DATA RECORD SHEET FOR PHASE II

(FEBRUARY, 1979 THROUGH DECEMBER, 1979)

WATER ND AIR RESEARCH, INC. FIl *Trip ..... Sttion

6821 S.M. Archer Road of
Gainesville, Florida 32602 Date.79/ / A

(904) 372-1500 @

Total Depth (m) - - X-Section Loc (%
Job: LS From R Bank look
Phase: i Observer upstr)

IN SITU PARAMETERS * F12

Cloud Cover (W) Wind: Speed (MPH) Dir. (-Frum N)

Wave Height (m),r... Current: Speed (fps) Dir. (*From N)

Secchi Disk (m)T__, 1% Light Pen. Depth (m) Air Temp. (C) ,

*Sasple ( o1 O (rag/i)
Depth (U) Tep. (C) pH Cond. (06m-) Probe/Wink - ORP (my)

I - -'- i,.

I * * ,L , L rJ

NET PLANKTON SAMPLES F 21

Vertical Oblique Tow Angle Dist.(m)G Tow L-j or TowL-r from horiz)' D.r-)

titer Reading: Start L . Stop i .. a Time
(sac)

A or L jar-- A1 farmlin anlaitinn

HESTER DENDY SAMPLES

X-section location (S from R Bank Look Upstr) 1  Buoy L-j or Float

Placement Date Retrieval Date

Container Number(s)

PONAR DREDGE SAMPLES Coda, F23L ,

X-Section location Container Nunrber(s)(% from R Banj Lookupstream Depth (m)
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because of the inaccessibility of the original site due to submerged
navigation hazards. During the second sampling cycle, station 12 was

not sampled due to mechanical boat problems.

All preservatives were added to 'ie appropriate sample con-
tainers (with the exception of containe s for spiked 

metal analyses)

prior to being sent into the field. Tht actual spiking of spiked
metal samples was also performed in the field.

Grab Samples. Grab samples for the water ouality parameters
listed in Table 2were taken at midstream one meter below the surface
or at mid-depth where the station depth was less than ten feet.
In addition, to define the effects of stratification, grab samples
were taken at ridsection one meter above the bottom at sampling sites
07,-09, 10, 11, 13 and 15 (Table 3) for complete analyses from the
third through sixth sampling cycles.

The samples were collected with either a 2-liter Wildco-Beta-
Plus horizontal style water sampler or a 4-liter Wildco Alpha vertical
style water sampler. The samples which require filtration such as
dissolved metals, dissolved ortho-phosphate and dissolved organic
carbon (DOC) were filtered immediately on the boat according to the
method in Table 4. The samples were then distributed to the sample
containers with the proper preservative as outlined in Table 4.
The sample bottle numbers were recorded on a carbonless duplicate
field bottle record as shown in Figure 3. After all the bottles had
been recorded and checked, they were stored as specified in Table 4,
in coolers either filled with ice at 40C or filled with dry ice for
those samples which had to be frozen immediately.

Preservatives were added to most of the sample containers that
require them prior to going to the field. However, the samples for
the total end dissclved metals analyses, which recuire concentrated
nitric acid (HNOI) as a preservative were preserved in the field to
reducp the arnounf of time the undiluted HN03 was in contact with the
sample container. In addition, the samples used for dissolved organic
carbon analyses had their preservative, sulfuric acid (H2S04 ), added
in the field to minimize the risk of organic contamination. Despite
efforts to prevent any contamination in either the sampling, handling
or preservation phases, a number of DOC sample values were greater
than TOC values. All values were less than 10 mg C/l and in general
the differences between DOC and TOC were 1 to 2 rnt C/I. In all cases
where DOC results were qreater than corresponding TOC results, the
DOC results were reported as "less than" the stated value.

Composite Saeiles. Composite samples for chlorophyll a, b, and
c, phvtoplankton, dry biomass, adenosine triphosphate (ATP), and algal
growth potential were obtained by collecting a depth integrated raw

water sample from either the euphotic zone, defined as the zone above
the 17 light transmission level, in quiescent waters (lake stations)
or from the entire water column in more turbulent waters (river
stations). Samples were taken using a horizontal beta water sampler
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FIGURE 3

LAKE SEMINOLE WATER QUALITY MANAGEMEIT STUDY
TYPICAL FIELD BOTTLE LIST RECORD FOR PHASE II

(FEBRUARY, 1979 THROUGH DECEMBER, 1979)

WATER AND AIR RESEARCH, INC. Trip Station
6821 S.W. Archer Road of
P.O. Box 1121 Job: LS

Gainesville, Florida 32602 Phase: II
(904) 372-1500 Observer

DEPTH INTEGRATED SAMPLES Temp, pH Cond._._

Sample No. Preservation Container

Container Req'd Technique NuMber(s)
1 qt. plastic Jar 1 4-51 fnrmalin cnin

( oh vtnn! ank innl _______ _______

1 qt- latE a 1 Jr I" - -tris- I oz. Vitt e "

.lit)r (H1 filter immed. onto 0.45 GF
- ter-treeze in Darx (Biack)

1/2 liter (P) 1 49C, dark (biomass)
Black) ,.

I gal. polycar- 10 4C, dark (AGP)(Black)
Donate

2 liter (H) 10 4*C, dark, H2SO to pH
'12 (AGP) (Red)1/4 liter (C) 10 filter 0.45washed filter-

: HCl to pH <3 freeze (Green)

WATER QUALITY SAMPLES F13

Sample Depth (nl)4 . Surface " Mid-depth... Bottom

Sample Preservation Container
Container Req'd Technique Nunber(s)

I litar 101 1 4C, Dark (Black)

2 liter (H) 1"or2# 4C. H7SOa to oH <2 (Red)

1/2 liter (P) 1" .HN03 to pm <2 (Blue)

1/4 liter '0_ 1 M HCl to PH <3- filternn sitp (wf). freeze (Gren)

1/4 liter (C) I -4"- -to 2 . filtern sZt (Red) (GFF pretreat)
112 liter (P) !* HN03 tO PH 7. filtpr n

site** (Blue)
1 liter (Q) !* 2 ml 2 N ZnAc/l

(Drown) __
1/2 liter (P) 10# HN03 to pH ue

2 liter (H) 1#0 4_ _

BACTERIOLOGICAL SAMPLES
Container Number(s)

COMMENTS: *2 fdaplrate statinn
**H1C to nH 1 if DO <1

MGP Station only
##Slit samole station only
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I!

at the surface and at one meter intervals until the lower limit was
reached as determined above. The samvples were then compcsited and
the required aliquots for the varicus parameters were drawn. When
the depth to be composited was greater than seven meters, samnDles
were taken at the sirface and equal spaces over the required sampling
depth.

Bacteriology Sampling and Analysis

Bacteria grab samples were taken (Table 3) in two 100 ml auto-
claved sample bottles at a depth of 0.3 meters below the water's
surface. Analyses for fecal coliforms and fecal streptococci were
run in the field according to the method shown in Table 4. Precision
control was tested by duplicating the first station of each day. Re-
sults were considered consistant if the 95 pe-rcent confidence intervals
for both replicates overlapoed.

Sediment Sampling and Analysis

Sediment samples were collected at each station listed in
Table 3 and analyzed by the method referenced in Table 4. Each
station was sampled at mid X-section station lo':ation with an epoxy
coated PonarTM dredge (standard size, 9'/side). If rock was en-
countered such that a grab could not be obtained, a sample was ob-
tained at another point along the X-sectional location at that station.
All samples were stored as specified in Table 4.

Corbicula Samplino

Corbicula specimens were taken where available utlizinq an
epexy coated PonarTM dredae (standard size, 9/side). A ninir', of
four gras sampling attenpts ,Vere r.ade at each of those staticns
specified in Table 3. Samples were taken at four equally spaced
locations across the channel at river stations and at four locations,
90-degrees apart, along an imaginary 20-foot diameter circle at lake
stations. Recovered specimens were washed prior to storage as
specified in Table 4.

Other Field Sampling& Processing

Fie, sarclinj and prrcessinc rethcds for the alaal c-Cwth
poter'ial test, phytoplanktor, zooplan ton, ATP,, jcroinvertebrates
and macroplytes are discussed in subsecuent sections of this report.

Stcra-.e and Shion!'ent of camples

All prescrved ;ater and sedirrent samples were stored as speci-
fied in Table 4 in ccolers filled either with ice to 40C or with dry
ice for freezir. At the end of each samplinq day, the samples were
sent to the Water and Air Research, Inc. (VAP) lab in Gainesville via
special courier, along with copies of the field notes from that day.
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Laboratory Procedures

Cherical Parameters

Sample Irtecrity. The integrity of all samples was maintained
from the moment they were received in the laboratory until the data were
reported and approved. All samples were "logged in" immediately upon
receipt. When feasible, preservation was also checked. Project name,
parareters, san'le nurber, and date received were recorded both in the
log ard on appropriate forms in the project notebook. A control sheet
was used ts monitor work in progress. Samples were stored as specified
according to the analyses to be run, normally either frozen or at 40C.

Sam.les sent to outside laboratories were also recorded as above.
Date anc shipping information were recorded in the project notebook.
Documentation of shipment was preserved as part of the permanent lab-
oratory record. A. taulation of bottle numbers accompanied any samples
so sent. Spiked samples and duplicated samples were routinely included
in the shipments as a quality control check. These control samples
were not specifically identified to the subcontractor.

Analytical Methods. Chemical analyses of water, sediment, and
mollusk tissue as well as bacteriological analyses of water strictly
adherea to the procedures listed in Table 4. Any deviation from these
sgecificaicrs hs been noted with the reported data.

Notes and Pecord Keeping. When the samples reached the lab-
oratory, tre) were "logged in" immediately by date in the permanent
iab'ratry record in a color-coded nermanent project rotebook. EachS s~a~c," s ., a urice four-dicit la cratcry number. All notes,

aiaiasis sneets, printcuts and any other lab infcrmation relative
to Ihe La.e Serirole project qere also kept in the project notebook.
Verification of the bottle numbers for each station by comparison with
the field record was the responsibility of the lab supervisor. A
tabulation of sample identification by laboratory code number, bottle
number, and station number including the date sampled and the date
received became a part of the permanent record. A table was made to
monitor the statis of the analytical effort on a given set of samples.

Analytical data sheets by analysis were prepared for groups
ard individual simoles. These were marled with the sample identifica-
tion numher(s), project, date sampled, date received, and date ana-
lyzed. All analytical readings and calculations appear on these data
sheets. These were turned in daily and filed in the appropriate pro-
ject notet ok. Any unusual appearance of the samples or results was
recorded on the data sheets. These data became a part of the per-
manent record. All data sheets were initialed by the analyst and
calculator. Recorder printouts such as autoanalyzer charts or
fluoroireter records were labeled according to parameter, project,
date sampled and date analyzed and accompanied the data sheets which

* have been Kept as a part of the permanent record in the project note-
hooks.
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Sub-contracted Analyses. The list of analyses given in Table
5 were sub-contracteo. Liason with each sub-contractor assured that
the methods specified in Table 4 were followed in every case. Sample
integrity records were maintained and spiked and duplicated samples
were included in each shipment to provide quality control independent
of the sub-contractor. Reports of results including quality control
results were entered as a part of the permanent laboratory record.
The laboratory supervisor was responsible for monitoring the analytical
performance of each sub-contractor.

Calculation and Reportinq of Data. Calculation of the results
of analytes was accomplished as soon as possible following completion
of the "hands on" work to facilitate assessment of the control exer-
cised by standards, replicates, and spiked samples. This assessment
was the responsibility of the laboratory supervisor. All calcula-
tions were shown on the analysis sheets as part of the permanent
laboratory record.

Checking calculations either by the analyst or the data calcu-
lator was standard practice. It was the responsibility of the labora-
tory supervisor to insure that all data reported had been calculated
correctly.

"In-house" data tabulations and data were stored in the project
notebooks as a part of the permanent record. Notes pertaining to
field data, anomalous results, or deviations from standard methods
were appended to finished reports. The accuracy of such reports
was the responsibility of the laboratory supervisor.

For each cycle, the complete laboratory data base was tabu-
lated on computer coding sheets and reviewed. These sheets were
turned over to the project manager for entry into the data storage-
retrieval system. A xerox copy cf these sheets vas kept in the
project notebook as a part of the permanent laboratory record.

Quality Control Assurance

The following paragraphs describe the methods and procedures
employed to assure the accuracy of the field measurements and lab-
oratory chemical water analyses results. Short cuts were not per-
mitted and any abnormalities were brought to the attention of the
laboratory supervisor immediately. This included any analytical or
safety abnormality as well as instrumental malfunction, or problems
in replication or spike recovery.

Calibration Checks. These checks were done before using any
instrument ard the salibration recorded on the analytical data sheet.
Daily logs of oven, refrigerator, and incubator temperatures were
maintained with this equipment.

Gravimetric Analysis. Accuracy of analytical balances
was monitored with a standard weight set (coins) and results were
recorded on log sleets. Calibration checks and routine maintenance
is done biannually by an established contractor.
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TABLE 5

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
SUBCONTRACTED WATER QUALITY ANALYSES FOR

PHASE II (FEBRUARY, 1979 THROUGH DECEMBER, 1979)

- Parameter Subcontractor Transmission Method

,* Composite Samples

Chlorophyll a, b, & c TSI Bus

*. Water Samples

TOC CH2M-Hill Courier
Dissolved Organic Carbon CH2M-Hill Courier
Calcium, Magnesium, Sodium TSI

and Potassium

Sediment Samrles

Mechanical Analysis TSI Bus
TOC CH2M-Hill COurier.
Mercury TSI Bus
Arsenic TSI ..Bus
Chlorinated Hydrocarbons, TSI Bus

Pesticides

Mollusk Tissue

All Parameters TSI Bus

Zooplankton

Identification of all Taxa TA Courier

NOTES:

TSI - Technical Services, Inc., 103-7 Stockton Street, Jacksonville,
Florida, 32201

CH2M-Hill - CH2M-Hill, Southeast, Environmental Laboratories,
7201 N.W. 11th Place, Gainesville, Florida, 32602

TA - Taxonomic Associates, P.O. Box 12379, University Station,
Gainesville, Florida, 32604
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Titrimetric Analyses. The rethod was checked against a
standard solution daily. The results were recorded on the data
sheet and as part of the accuracy contol data.

Colorimetric Analyses. A standard curve of at least 3 points
was run daily. More points were run if required. The results of
standards were recorded on the data sheet and also as a part of the
accuracy record.

Instrumental Analyses. The Atomic Absorption Spectrophotometer
and the Technicon Autoanalyzer II had daily calibration curves con-
structed. Instrument settings were recorded on the data sheet and as
a part of the instrument record.

Fluroide electrodes, pH meters, conductivity meters, and
turbidimeters were calibrated as necessary and the calibration was
checked after every 10 samples. The notation was entered on the
data sheet that the calibration was made.

The laboratory deionized water sunoly's resistance was con-
tinuously monitored and maintained at 500,000 OHMS. Deionizec water
blanks were always included in analyses to control possible con-
tamination from this source.

Precision and Accuracy Control. Shewhart type 'USEPA, 1979)
precision and accuracy control charts were riaintained for all routine
.aboratory analyses. These charts are updated yearly using the entire
data base generated by the laboratory for the preceding year's work.
These charts were maintained as a permanent laboratory record.

In this study precision was also monitored by analysis of du-
plicate samples. A minimum of 10 percent of the total number of
samples obtained durirc a given s-r, linc cycle were split in the
field by filling two separate con.tair:ers frcm the same grab sarple.
In general, this was achieved by sampling one station in diplicate
on each sampling day. One of this pair of samples was analyzed as
the first sample of an analysis run; the other was run as the last
analysis. An additional sample was duplicated within a given analyti-
cal set. The difference between the field duplicates was compared
with the control limits on the quality control chart. If the dif-
ference exceeded the warning limits the difference oetween the in-
house duplicate was compared. If the in-house and field differences
exceeded the warninq limits the whole set of analvses was repeated.
If the field duplicates exceeded the warninQ but the in-house dupli-
:ate was in control, each of the field duplicates was run again to
verify that the difference was due to sampling rather than analytical
procedure.

The results of the field dunlicated samples was included in
each progress report and as Appendix E in this report. The sample
duplicated in-house was recorded on the precision chart.

4
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Daily monitoring of the accuracy of the analytical work was
accomplished by comparing the results of recovery of known spikes
from replicated spiked samples. One sample in every 10 was spiked
and at leaat one spiked duplicated sample was included on each sample
set. The difference between the recovered value for the spike versus
the normal spike value was compared with the accuracy chart warning
limit. If this value exceeded the warning limits the analysis for
the set of samples was repeated. The results of the spike recoveries
were recorded on the accuracy chart.

Spiked sample analyses were run for:
Fluoride
All nitrogen forms
All phosphorus forms
Sul fate
Chlorides
All metals.

In addition, two samples each sampling cycle were spiked in
the field with iron, manganese, and zinc. Samples for dissolved metals
for these same stations were spiked with iron and manganese. The
spiked samples for total metals were split with the South Atlantic
Division Laboratory (SAD). Results of these metal spike recoveries
were included in each progress report.

In addition to the in-house accuracy control, quality control
assurance was monitored by splitting two samples per cycle with the
SAD laboratory.

Reference Samples. Environmental Protection Agency reference
samples for chorophyll a, b, and c, nutrients, BOD, major ions,
and trace metals were analyled durTng cycle 3 and the results com-
pared to established values.

Bacteriological Qudlit Control. Control of the quality of
bacteriological media was maintained by careful attention to holding
times and conditions for prepared m-fecal coliform broth (96 hours at
40C) and KF-streptococcus agar (one month at 40C). Sterility of
sample bottles and equipment was assured by monitoring autoclaving
time and temperature. A heat sensitive test strip was included in
each set of autoclaved material.

In the field, attention was paid to meeting holding times for
bacteriological samples. Incubator temperatures were carefully moni-
tored. One sample each day was analyzed in duplicate.

Algal Growth Potential Test Methodology

The algai assay procedure, bottle test, was performed on water
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collected from 11 selected stations (06, 07, 09, 10, 11, 12, 13, 14,
15, 16 and 18) during sampling cycles 2 ("/2-4/1979), 4 (7/16-19/
1919) and 6 (9/24-26/1979) in accordance ;*,ith procedures specified
in Miller et al. 1978. Algal growth resp:nse was indirectly measured
as ash-free dry weight after 12 and 14 days incubation using a
Coulter Model Zf, particle counter equipped with a near cell volume
computer. The counter and cell volume computer were calibrated in
accordance with the manufacturer's procedures using a 4.59 u diameter
organic particle otained from Coulter Elsctronics, Inc. All counts
were run using a lower threshold of 10 um to exclude debris.
Calibration of the mean cell volume computer was performed each time
the instrument was used. Procedures for calibrating Coulter type
electronic particle counters are also included in Miller et al. 1978.
A gravimetric factor to convert particle volume to ash-frie' Pry
weight was determined to be 2.8 x 10-7 ug um-3 for Selenastrum
capricornutum Printz under the culture conditions used. Five counted,
sized suspensions were washed three times by centrifugation, transferred
to tared crucible cups and dried at 700C overnight. After weighing
the dried algae, the ash content was determined after heating the

*material at 5000C for 1 hour. A subculture of this organism supplied
from the Pacific Northwest Environmental Research Laboratory (EPA) on
4/4/78, was maintained for use during each of the algal assays.

Depth integrated samples from the euphotic zone in quiescent
waters (lake stations) or from the entire water column in more tar-
bulent waters (river stations) were collected as specified earlier.
All samples were processed within three days by an autoclaving-
filtration procedure to assess the amount of algal biomass which could
be grown from all nutrients in the water, including those contained
in filterable organisms and other particulate matter (Miller et al.
1978). Background chemical analyses for total Kjeldahl nitrogen, "
ammonia nitrogen, nitrite plus nitrate nitrogen, as well as dissolved
ortho-phosphate and total phosphorus were performed on the samples
before and after autoclaving.

The experimental design shown in Table 6 was followed to de-
termine the nutrient availability, the primary growth limiting
nutrient(s) (nitrogen, phosphorus, or trace metals) and to determine
the presence of toxic substances. This procedure, outlined in Miller
et al. 1978, compares the relative growth of the test alga in water
spiked according to Table 6 to the growth response of the alga in
urspiked lake water. Each combination as well as the lake water con-
trol was set up in triplicate for each station.

Phytoplankton Methodology

s l Phytoplankton was collected from a depth integrated raw water
sample from the euphotic zone in quiescent waters (lake stations)
or from the entire water column in more turbulent waters (river
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TABLE 6

LAKE SEMINOLE WATER QUALITY MIANAGEMENT STUDY
BASIC EXPERIMENTAL DESIGN~ USED TO DEFINE

NUTRIENT LIMITATIONS AND ALGAL GROWTH
POTENTIAL FOR PHAS E II (FEBRUARY, 1979

THROUGH DECEMBER, 1979)

Lake water (not spiked)

Lake water + 0.05 mg P 1-1 as K 2HP04
24

Lake water + 1.00 mg N 1 1as NaNO3

Lake water + 0.05 rng P 1- + 1.00 mg N11

Lake water + 1.00 mg Na? EDTA 1-1 as Disodium (Ethylenedinitrilo)
te tra acetate

-1 -Lake water+O0.O5 mgP 1 + 1.00mg Na EDTA 1

Lake water + 1.00 mg N 1 - + 1.00 mg Na 2 EDTA11

L4t!,e water + 0.05 mg P I~ + 1.00 mg N~ + 1. 00 mng Na 2 EDTA1
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stations). The water sample was depth integrated with a Van DornTM
sampler just below the surface and at one meter depth intervals until
the lower limit was reached. If the euphotic zone in quiescent waters
or impoundment depth in more turbulent waters was over 7 meters deep,
eight samples beginning at the subsurface were equally spaced over
the required sampling depth. These were composited and a I liter
aliquot for the station withdrawn, placed into a pre-numbered 1 liter
plastic jar, and preserved with 5 percent buffered formalin (neutral-
ized with sodium tetraborate to a pH of 7.0 to 7.3). The collection
number, site, date, and time of collection were recorded for each
station in a field notebook alonq with weather (cloud cover, wind
direction, and intensity) and water conditions (surface waves, color,
turbidity, and depth) and any unusual observations during sampling.

In the laboratory, the field data were transferred to a per-
manent log book and the samples checked aqainst this record. Phyto-
plankton analysis was made by the Utermohl (1931, 1958) method. Each
sample was resuspended with a magnetic stirrer and a known aliquot
(usually 20 or 40 mls) was transferred into a standardized plankton
sedimentation chamber with a known settling area of 397.6 mm2 . After
24 hours of settling, the chamber was placed on a Zeiss Invertoscope "D"
microscope (magnification to IOOX), and a minimum of 150 organisms
were enumerated for each sample. Cell counts were made by randomly
selecting microscope fields. along at least two perpendicular
transEcts of the chamber and counting all cel.s within each field.
For coionies and filaments consisting of a large number of cells,
1/4 or 1/2 of the colony or filament was counted and this resultant
nowter multiplied to obtain the number of cells for the entire colony
or fila:ent. Empty algal cells or diatom frustules were not included
in the counts. Identified cells were recorded cn standardized bench
sheets and later converted to number of cells per milliliter for each
taxon in the water sample using the following conversion equation:

Cells/ml = CA

(FMV)
where,

C = number of cells counted;
A = area of bottom of the counting chamber (397.6 mm2);
F = number of fields counted;
M = area of one microscope field (0.038 mm2); and
V = volume of aliquot settled.

All organisms were separated and identified to species where
pcssible. The following major standard taxonomic references were
used 'cor identification: Heurck, 1896; Hustedt, 1927-1930, 1930,
1931-1959, 1949, 1961-1966; Hanna, 1913; Huber-Pestalozzi and Hustedt,
1942; Smith, 1950; Prescott, 1951; Drouet and Dailey, 1956; Bourrelly,
1966-1970; Patrick and Reimer, 1966, 1975; VanLandingham, 1967-1979;
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Drout, 1968, 1973; Whitford and Schumacher, 1973. Other minor referen-
ces too numerous to list were also used.

Since the classification of diatoms is based primarily on the
shape and markings of the cell wall, critical identifications can

* only be done if the diatoms are cleaned (all organic matter removed);
thereby leaving only the silica cell walls. Diatom Identification
was facilitated by cleaning 30 ml of the initial samples using the

* hydrogen peroxide method (Werff, 1953; Patrick and Reimer, 1966).
This involved placing the aliquot in a 2,000 ml beaker and adding
approximately 50 ml of 30 percent hydrogen peroxide. A small amount

* (0.1 - 0.2 g) of potassium dichromate was added (resulting in a
purple solution) and in a few moments an exothermic reaction began.
This resulted in a violent heating and boiling of the mixture, which
oxidized all of the organic matter within the solution, including
that contained within the diatoms.

Upon completion of this aqueous combustion reaction, the
solution turned yellow and the mixture was then transferred to a
300 ml tall beaker, filled with distilled water, and allowed to
settle 6 - 24 hours. The diatomaceous material settled to the bottom
and formed a delicate flocculent layer. The sample was then decanted
at least 3 times to remove the chemicals (using distilled water to
refill the beaker after each decanting). The cleaned diatoms were
then poured into a storage vial and enough alcohol added to make at
least a 30 percent solution to inhibit growth of fungi.

Permanent slides were made of the cleaned diatoms with Hyrax
mounting frdium. Clean #1 cover slips (22 mm sq) were flooded with
water containing different concentrations of the suspended diatoms
and allowed to air dry at room temperature or on a low temperature
hot plate. When dry, the coverslip was heated to 5000C for 5 - 10
minutes and then inverted into a drop of Hyray on a slide. The slide
was then heated for a few minutes at 300 - 4000C until the Hyrax
stopped bubbling under the coverslip. This allowed time for the
penetration of the diatom frustules by the Hyrax and the evaporation
of the solvent. The slide was then allowed to cool while pressing
the coverslip down so that it would lie flat on the slide. The Hyrax
hardened rapidly and the excess along the edges was scraped off with
a razor blade. The slide was then wiped clean with acetone. Initial
diatom identifications were made from these slides. If identifica-
tion difficulties arose in other samples during the study period,
portions of these samples were also cleaned and permanent slides made
tc facilitate diatom identifications.

Voucher specimens of difficult taxa were sent to Dr. C. W.
Reimer, Academy of Natural Science of Philadelphia (diatoms) and
Dr. J. 6. Lackey, Professor Emeritus, University of Florida (green
and blue-green algae) for taxonomic verification. Additional outside
taxonomic checks were made by the U.S. Army Corps of Engineers, Mobile
District, Mobile, Alabama.
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Zooplankton Methodology

Semi-quantitative zooplankton samples were collected from
quiescent waters (lake stations) with a single vertical tow
through the water column by using a Wisconsin style 0.5 meter dia-
meter, 80 micron mesh weighted plankton net with an attached flow-
meter. The tow was performed at a uniform speed of approximately
0.5 meter per second to minimize avoidance reactions and sampling
bias. Zooplankton were collected from turbulent waters by taking an
oblique tow from near the bottom to the surface while letting the
boat drift with the river flow to maintain a tow angle as nearly
vertical as possible. The tow angle, time, length of rope let out,
and flowmeter readings were recorded. Zooplankton samples were pre-
served in a final concentration of 5 percent buffered formalin
with Rose Bengal added in pre-numbered plastic bottles. The
collection number, site, date, and time of collection were re-
corded for each station in a field notebook, along with weather
(cloud cover, wind direction, and intensity) and water conditions
(wave height, color, turbidity, and depth) and any unusual observa-
tions during sampling.

In the laboratory, the field data were transferred to a per-
manent log book and the samples were checked against this record.
Zooplankton were identified on a compound microscope with a magnifi-
cation to 400X. They were then enumerated by placing a thoroughly
mixed aliquot in a Wards zooplankton counting wheel and examining it
at a magnification of 20 - 60X under a stereoscopic microscope. The
aliquot size (taken with a Henson-Stempei pipet) varied from I - 5 ml
depending on the densities of organisms and detritus. All zooplank-
ton within the chamber were identified to genus wherever practicable
and enumerated except for the two dominant genera which were identi-
fied to species.

The principal taxonomic references utilized were Edmondson,
1959; Brooks, 1957; Deevey & Deevey, 1971; Marsh, 1929; and Voight,
1956. Taxonomic checks were made by the U.S. Army Corps of
Engineers, Mobile District, Mobile, Alabama.

The number of each taxon in the sample was converted and re-
ported as number per liter using the following conversion equations:

AC
Number of organisms/i - A-

where,
C -organism count (raw data)
A = volume of the concentrated sample;
V - volume of water passed through the plankton net; and
B - volume of the examined aliquot.
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The total volume (V) was calculated as a function of the
length of the water column which the net passed through:

V = rr2l = (3.14)(0.25 m)
21 = 1 (0.196 m2)

with I being the length of the water column based on the flowmeter
value or the length of rope let out if the flowmeter malfunctioned.

ATP Test Methodology

Sampling and Sample Preparation

At stations 01 through 19, 200 ml or more of water from the
depth integrated water sample were filtered through a 0.45 um membrane
filter (Millipore). Upon completion of the filtration, the vacuum was
broken just as the last of the water passed through the filter, and
the filter was quickly transferred to a 150-ml Pyrex beaker containing
10 ml of boiling 0.02 M Tris buffer. The filter was placed upside
down into the Tris and heated for 5 to 10 minutes at 100 0C in a water
bath. The beaker was then removed from the water bath, the filter
scraped with a plastic policeman to loosen the filtrate from the
filter into the Tris, and replaced in the boiling water for 5 min.
The beaker was then removed from the water bath and cooled rapidly.
The filter was held against the side of the beaker and any remaining
filtrate scraped off with a plastic policeman. The filter was then
discarded. The sample was then transferred to a 1-oz Nalgene (plastic)
screw cap bottle, labeled with the bottle # (T) and volume (mls)
filtered, and frozen at -20oC (dry ice in the field).

When the sample was ready to be analyzed, the-contents of the
bottle were thawed, the sample mixed and then transferred to a centri-
fuge tube. The volume of sample was recorded and approximately half
of the sample was transferred back to the original container (in case
of erro-s such that a redetermination was necessary) and the remainder
centrifuged. The tubes were removed from the centrifuge and the super-
natant poured into a clean, labeled scintillation vial for transport

*0 to the University of Florida for determinations.

Standardization Curve

An ATP standard stock solution was prepared by weighing 119.3
* mg of crystalline adenosine 5' - triphosphate-disodium salt using
* ATP-free glassware. The ATP was dissolved in 100 ml of fresh 0.02 M

Tris buffer containing 29.2 mg of EDTA and 120 mg of M9S0 4 (result-
ing concentration of 1 mg of ATP/ml). This was dispensed in 5.0 ml

,. aliquots In 1-oz Nalgene bottles and stored at -20oC until required.

* One ATP stock bottle was thawed and 1.0 ml of the ATP stock
solution containing 1 mg of ATPO;.l was pipetted into a 1-liter
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volumetric flask and brought up to volume with 0.02 M Tris buffer
(or pipet 1 ml of stock solution into 100 ml of Tris, mix, and pipet
I ml of this dilution into 9 ml of Tris to result in the same dilu-
tion). This solution contained 1.00 ug ATP/ml. The following
serial dilutions were then made:

1.00 X 10- 1 ug ATP/ml
1.00 X 10-2 Ug ATP/ml
1.00 X 10-3 ug ATP/ml
1.00 X 10-4 ug ATP ml.

The calibration curve was determined by making a minimum of 3
replicate determinations of each of the serial dilutions.

Reagents

Tris Buffer: (0.02 M) (Tris (Hydroxymethyl) Aminomethane) -

Dissolve 2.5 g of the buffer crystals in 1 liter of deionized water.
Bring to pH 7.75 using HCl (pH meter). Sterilize by autoclaving for
30 min. at 1210C, 15 psi (103 kPa) pressure, and store refrigerated
in stoppered flasks.

FLE-50: Firefly Lantern Extract (Luciferase/Luciferin Reaction
Mixture) - ReconstitLte by adding 35 ml (or 37.5 ml) of low response
water to one vial of extract. The luciferase/luciferin reaction mix-
ture must be mixed gently without shaking. Allow to stand at room
temperature (23 - 260C) for one hour. Filter through Whatman #1 fil-
ter paper and store in an ice bath for 3 hours before use. Use enzyme
preparation within 8 hours of preparation.

Hydrochloric Acid (0.2 N): Add 17.0 ml of HCl (sp. gr. 1.19)
to a 1-liter volumetric and bring to volume with water.

ATP-Free Glassware: Rinse chemically clean glassware three
times with 0.2 N HCl, rinse three times with Tris buffer, and rinse
three times with low-response water.

Low-response Water: Sterile, deionized, ATP-free water may be
prepared by treatment in a suitable system involving carbon treatment
with deionization, filtration, glass distillation, or sterilization by
autoclaving and stored under refrigeration in stoppered flasks.

Determination

One ml of reconstituted firefly lantern extract (35.0 ml low
response water/vial of extract) was pipetted into a scintillation vial
and the background light emission read. Using a Packard Tri-Carb
Model 2002 liquid scintillation spectrometer (gain set at 53, window
opening of 50 to 1,000, and set in a repeat count mode, with each
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sequence) the normal background emission was 10 to 20 counts or less
in the 6-sec counting interval.

ExactlyfO.5 ml of the ATP standard or sample extract was added
using the micrbpipette syringe (with new tip each time) and the vial
swirled to thoroughly mix the contents. Eleven seconds after the
sample addition to the firefly extract, the vial was inserted into the
counting chamber and the counting sequence begun. Two samples from
the beginning of the run were repeated at the end of each run to de-
termine repeatability and check for decay of the firefly lantern
extract during the run. For each cycle in Phase II, samples were analyzed
for each of the 19 stations except during the last two cycles due to the
loss of eight samples trom September and eleven samples from December.
These samples were inadvertently disposed of during storage before the
analyses were donc.

Macroinvertebrate Vethodolopy

Benthic Natural Substrates

Benthic macroinvertebrate grab samples were collected at all
nineteen locations. Sampling frequency was as outlined in Table 2
At the riverine stations, one sample was collected in the thalweg
and one near each river bank. At lake stations 08, 09, 10, 11 and
13 samples were collected from three locations, taken 120 degrees
apart, along an imaginary 20-foot diameter circle.

Benthic macroinvertebr~tes were collected with a standard size
(9'/side) PonarTM' dredge. The dredge was lowered from the siae of the
boat, using a boom and power winch, slowly enough that a minimal "shock
wave" was created so as not to disturb the benthos. Once the dredge
touched bottom, the closing mechanism was immediately tripped and the
dredqe quickly raised to the surface. The dredge was then placed in a
sieve bucket (US Standard No. 30 mesh) and the sample washed out with a
squirt bottle filled with lake (or river) water to reduce the sample
volume. The washed sample was then placed in a pre-numbered bottle
(wide mouth, plastic, 1-pint or l-quart).

Upon completion of all replicate sampling at a given station,
buffered formalin preservative was added to a concentration of 5-10
percent, depending upon the quantity of de''itus present. Rose Ben-
gal was added as an organisn stain to facilitate sorting, being added
prior to preservation in order that the organisms' respiratory pro-
cesses increased the amount of staining. The rose benaal was applied
as a dry crystal, in a quantity sufficient to stain the sample a dark
red, this quantity beinq variable according to sample size and the
amount of detritus In the sample.

42



Upon return to the lab, the samplos were shelved in an orderly
manner and their numbers recorded and checked against the numbers in
the field notes. Samples which were arjidentally misrecorded, or
which were otherwise in error, were discarded.

In the laboratory, each sample was carefully washed in a US
Standard No. 30 mesh sieve (or smaller, if organism loss was sig-
nificant) that was partially immersed in a large white plastic pan.
This removed formalin, excess Rose Bengal stain, and the remaining
silt and clay. The sample was then placed, in manageable aliquots,
in a white enamel pan for removal of orqanisms (sorting). Organisms
were placed in 5 milliliter vials in 95 percent ethanol. Each
vial was labeled with a code representing the project, collection
date, type of substrate sampled, collection location, and replicate
bottle number. For example:

LSN-3-18E

Project Code and Substrate -- Collection Date -- Station No.
(Lake Seminole, (third cycle: (18 East Bank)
Natural Substrate) June 1979)

A vial with ethanol was weighed, the sampled organisms were then
placed in the vial, and the vial was re-weighed. The difference be-
tween the two values was considered "wet weight" biomass. These num-
bers are high, however, due to the introduction of extra ethanol when
inserting the organisms. Limited experiments suggesting errors as high
as 25-33 percent were found at stations with relatively low biomass.

Organisms were identified with an American Optical Stereoscopic

Microscope (7X to 80X) and a Swift Trinocular Microscope (40X to 400X).

Taxonomic references used were Beck (1962, 1976), Beck and Beck (1969a

and b; 1970), Curry (1958), Hilsennoff (1975), Mason (1973), Parrish

(1968), Roback (1963, 1969), Brinkhurst and Jamieson (1971), Brown (1972),

Edmunds, et al. (1976), Holsinger (1972), Thompson (1968), Usinger

(1956), Wiggins (1977), and Saether (1977). Taxonomically difficult

and ecologically important species were identified or verified by ex-

perts in their respective fields: William Beck, Florida A&M University,

for Chironomidae and Michael Loden, Louisiana State University for

Oligochaeta. Other authorities were consulted for the less frequent

taxa, and for specific groups within the Insecta (such as Dr. Minton

J. Westfall, University of Florida, for Odonata). Additional outside
taxonomic checks were made by the U.S. Army Corps of Engineers,
Mobile District, Mobile, Alabama.

I
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The "hironomidae and Oligochaeta were grouped under low mag-
nification and representative specimens were selected for microslide
mounts, from which the identifications were made. Only one organism
was mounted per microslide. Chironomids were mounted in polyvinyl-
lactophenol, which contains a clearing agent and makes excellent semi-
permanent slides. Oligochaetes were permanently mounted in Coverbond~r,
which does not contain a clearing aqent. Organisms can be removed and
remounted, if necessary, with either of these mounting media.

The Shannon-Weaver Species Diversity Index, H (Odum, 1971)
was calculated using the following expression:

t

i=l - 1092

where ni = total number of organisms present as taxon i

t
N = E n, = total number of organisms present in the sample

i=l

t = number of taxa present in the sample

IT ranges from a minimum of 0.0, occurring when all organisms belong
to the same taxon (no diversity), to a maximum of log2 N, occurring
where each organism present belongs to a unique taxon (maximum diversity).

Evenness (e)

If the organisms of a sample are uniformly distributed among
the taxa present, the Shannon-Weaver Index assumes the value, ln t, a
condition of perfect evenness in the apportionment of individuals among
species. The Index of Evenness, e (Odum, 1971) was used to expressthe actual Shannon-Weaver Index as a fraction of this "ideal" value:

e Het (defined for t >1)

where I = actual Shannon-Weaver Species Diversity Indexe
t = number of taxa present in the sample
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Evenness ranges from 0.0 (minimui evenness) to 1.0 (perfect evenness),
and the calculated values are independent of the logarithmic base.

All samples were retained for reference until being sent to tie
Mobile District COE office at the end of the study. A few chironomid
larvae and oligochaetes were donated to Mr. William Beck, Jr., and
Dr. Michael Loden, for their taxonomic value.

Hester-Dendy Artificial Substrates

The Hester .Dendy sampler used was that which is recommended for
EPA biologists. It consists of fourteen 7.5-cm diameter plates, and
twenty-four 2.5-cm diameter spacers, constructed of 0.625-cm thick
tempered fiberboard, strung together on a 25-cm eyebolt so that there
are 8 single spaces, one double space, two triple spaces and two
quadruple spaces between the plates. This sampler has an effective
surface area of 0.12 squar. meter.

Artificial substrates were emplaced at all stations except 08,
10, and 17. The samplers were attached to marker buoys and incubated
for a period of six weeks. The sampling frequency is outlined in
Table 2. Each sampler was collected by raising it from the water and
quickly placing it into a cloth bag, which was then preserved in a
5-gallon RoperTM bucket containing a 10 percent buffered formalin
soluticn. These samplers were not re-used, as it was very difficult
to remove the formalin from the fiberboard.

In the laboratory, the cloth bag was everted into a US Standard
No. 30 mesh sieve placed in a white enamel pan. The sampler was then
removed and d-iassembled. The bag, sampler, and organisms were rinsed
to remove the formalin and accumulated sediments. All organisms were
removed and placed in vials containing 95 percent ethanol. Each vial
was labeled and the organisms identified as outlined in the previous
section.

Shannon-Weaver and Evenness values for the Heste-Dendy macro-
invertebrates were calculated as described above.

Mac r°oh yt_:

Aquatic -.crophytes in Lake Seminole were surveyed in June and
September, 1978 and in April and August, 1979. The macrophyte surveys
were conducted c;) map their extent, to obtain pressed specimens, to
:.ollect reference photographs, to develop species lists, and to deter-
mine theit nuisance potential.

The reservoir was surveyed from a flat-bottomed boat for 3-4
uays during each of the four field trips. Included were personnel from
WAR and USACOE personnel at Lake Seminole. The vegetation map was
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constructed from notes collected during field inspections. Specimens
of selected "uncommon to rare" species were collected when in flower.
These were pressed and duplicate herbarium sheets were prepared for
delivery to the USACOE personnel at Mobile, AL. Reference photo-
graphs were taken in 35 mm color slide form and are being held at
WAR. Species identifications and lists were made in situ by survey
personnel. The primary taxonomic references were Radf-ord, et al.
(1964), Long and Lakela (1971), and Fassett (1940). The nuisance
potential of aquatic macrophytes in the lake was determined by inter-
views with USACOE biologists, local residents, USACOE publications
(USACOE; 1961, 1971, 1972, 1973, 1974, 1975, 1977a, 1977b, 1978),
and by inspection.

The vegetation map was very difficult to construct for several
reasons. First, appropriate aerial photography, which is the single
most important tool for mapping vegetation, was unavailable. Second,
the USGS Quadrangle maps, which were relied upon in lieu of aerial
photos, are incorrect in many places, especially concerning the re-
servoir islands. Third, vegetative diversity is very high. Andfourth, mapping the dense periphyton mats occurring in the shallow
waters of the Flint River portion of the reservoir is dependent on
the use of bottom topographic maps, which were unavailable to us.

Several compromises were made as a result of these problems.
Shoreline vegetation, usually a mix of several to many species, was
not shown in many places since it occurs in too narrow a band to show
in tne chosen map scale. This problem was most pronounced with the
fringe of giant cutgrass around many islands and in the Chattahoochee
River. Also, small patches of invading nuisance species, such as
Egeria at the Georgia Ranger Station, are too small to show up in the
chosen map scale. The periphyton mats are not shown at all.
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RESULTS AND DISCUSSION

The following discussion is intended to summarize the data
shown in Appendices A through M and highlight the trends and water
quality observed during the seven sampling cycles of Phase II of the
Lake Seminole Water Quality Management Study. Brief references and
comparisons are also made to the data from Phase I (1978 data) where
appropriate. For greater detail on Phase I results and discussion,
see U.S.A.C.O.E., 1981.

Stream Flows

Data was obtained from the United States Geological Survey
(USGS) in Doraville, Georgia, for the Flint River at Newton, Georgia
(USGS Station 02353000) and the Ichawaynochawa Creek (a tributary of
the Flint River) at Milford, Georgia (USGS Station 02353500). The
location of the flow gaging stations are shown on the Map Coverage
Index of Figure 1. Data for the flow through Jim Woodruff Lock and
Dam and Walter F. George Lock and Dam were obtained from the U.S. Army
Corps of EiNgineers, Mobile District. The data for .chawaynochaway
Creek, the Flint River, and the Chattahoochee River Stations represent
flows outside the actual study area.

A summary of the available stream flow data is given in Appen-
dix A. Monthly average stream flows for which there are data are
shown for the Chattahoochee and Flint Rivers, Ichawaynochaway Creek,
and the flow through Jim Woodruff Lock and Dam. Daily averages for
one week prior to and the week of each sampling cycle are also shown.

In general, the data shows wide variations in flow from day to
day on the Chattahoochee River due to fluctuations in discharge from
Andrews Lock and Dam. The Flint River is not subject to these wide
daily variations. Based on monthly average flows, the Chattahoochee
accounted for approximately 50 to 70% of the total flow reaching
Lake Seminole.

The period of highest flow occurred during sampling cycle 2 in
April. Monthly average flows for April 1979 were 949 m3/sec at Walter
F. George Lock and Dam on the Chattah ochee, 368 m /sec on the Flint
River at Newton, Georgia, and 1,518 ms/sec through Jim Woodruff Lock
and Dam.

Water Quality Data

tomplete in situ and laboratory water quality results are
given in Appendices C and D respectively. Water temperatures
were generally highest during cycle 5 in August. The mean tempera-
ture for this cycle for Chattahoochee River stations (01,02,03,04,
05,06) was 28.20C; for Flint River stations (16 and 17), 27.80C; for
lake stations (08,09,10,11,13,15), 29.2 0 C; and for stations on the
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Apalachicola River, 28.80C. Station 12, on a wide, shallow, relatively
stagnant arm of the reservoir had a water temperature of 27.5 0 C during
this cycle and station 14 on Spring Creek was 27.OOC. However, at
stations 12 and 14 the water temperature was highest during cycle 4
in July being 30.0°C and 29.0oC, respectively. All of these tempera-
tures.are within 10C of the maximum temperatures found during Phase I.
Minimum temperatures were encountered during cycle 1 in February with
reservoir and river stations having temperatures of 7.50C-10.50 C.
Stations 12 and 14 had temperatures of approximately 130C at this time.
However, the temperature was lowest (11.0 0 C) for these two stations
during cycle 7 in December. At no time during this study was a well
defined thermocline evident at any of the lake stations sampled due
probably to the shallowness of the reservoir and wind mixing of it.
However, during cycle 3 (June), cycle 4(July), and cycle 5 (August),
a slight (i.e., 1-20C) surface warming was apparent at most lake
stations. The greatest vertical variation gradient was observed at
station 11 during cycle 4 with a difference of 40C between the top
and the bottom (Appendix F). No significant lateral thermal variation
was observed during the fourth sampling cycle in July.

In general the D.O. levels found during Phase II were very similar
to those found during Phase I. No anaerobic conditions were encountered
at any sampling sites during any of the sampling cycles. The most severe
dissolved oxygen depletion occurred during cycles 4, 5, and 6 in July,
August, and September, respectively, due probably to reduced mixing and
increased temperature. Dissolved oxygen during these summer months
averaged about 7 mg/l (Appendix F) and ranged from a high of 12.3 mg/l
one meter below the surface at station 15 to 4.2 mg/l five meters below
the surface at station 11 just upstream of the dam (see Figure 1).
Vertical profiles and D.O. isopleths for cycles 3 through 7 showing the
variation in D.O. with depth and cross-section, respectively, at a given
site are shown in Appendix F. In general, the reservoir stations ex-
hibited a decrease in D.O. with depth during the late summer months;
however, a marked thermocline did not develop and mixing from top to
bottom was not inhibited. No significant lateral or vertical variation
in dissolved oxygen was evident at any of the river stations during
either the February or July sampling cycles with the exception of
station 14 in Spring Creek during July. The variation found at this
* ,tation (Appendix C) was probably due to the lack of current and mix-
ing. At station I (just below the George W. Andrews Lock and Dam) the
D .O. ranged from above 9.5 in February, April and December to a low of
.3 at midstream in July. At station 18 (just below the Jim Woodruff

Lock and Dam) the D.O. ranged from above 8.5 in February, April, and
December to a low of 6.6 in July and September at midstream.

pH values for all stations during all the Phase II sampling
cycles ranged from 6.8 to 8.9 at one meter below the surface. This com-
pares with 6.7 to 9.1 during Phase I. During June and August, stations
11, 13, and 15 had a vertical variation in pH of 0.5 to 0.8 units but a
horizontal variation of 1.5 units measured one meter below the surface.
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The reverse was true of station 15 which had only a 0.2 horizontal pH
variation but a vertical variation of 0.5 to 1.4 units at the various
locations sampled (Appendix F). The remainder of the lake stations had
no significant variation in pH. No sigrificant lateral or vertical
variation in pH was evident at any of the river stations during either
cycle I in February or cycle 4 in July when extensive measurements were
made (Appendix C).

All oxidation-reduction potentials (O.R.P.) in this report have
been referenced to the Pt/H2,H system. In general, O.R.P.'s ranged from
+280 mV to +590 mV for all stations during all Phase II sampling cycles
(Appendix C). This range compares favorably to Phase I levels when the
range was from about +300 mV to about +600 mV for all stations during
all cycles. An exception to this trend was station 80, just below the
Great Southern Land and Paper Company outfall on the Chattahoochee River,
Mile 38.2. Here the O.R.P. dropped sharply during cycles 1, 3, and 4 to
values ranging from +6 to +170 mV. According to the values in Appendix 0,
the slight variation in other parameters measured at this station (water
temperature, conductivity, dissolved oxygen, and pH) do not correspond
or account for the changes in O.R.P. O.R.P. levels were also lower at
this location during Phase I, ranging from +60 to +290 mV during cycles
2, 3, 5, and 6.

Turbidity over all the cycles during Phase II was highest for the
Chattahoochee stations with a mean value of 11.1 FTU. The mean value
for the Flint River stations was 6.8 FTU, the reservoir stations 10.5 FTU,
and the Apalachicola stations 9.7 FTU. Turbidity at station 12 on Fish
Pond Drain averaged 1.6 FTU and station 14 on Spring Creek. averaged
3.7 FTU. Suspended solids concentrations, secchi disc, and percent light
transmission exhibited the same general areal trends as turbidity.
These same trends were also observed during Phase I.

Specific conductance, total dissolved solids (T.0.S.) and alka-
linity all followed the same general areal patterns during both Phase I
and II. All three parameters were lowest at the Chattahoochee River
sampling sites (01-06), and generally higher on the Flint River arm of
the reservoir. Station 14 on Spring Creek yielded the highest values for
all three parameters for all the sampling cycles, except during cycle 3
of Phase II when alkalinity was higher in the Flint River.

Total iron concentrations were fairly high at times compared to
the EPA criterion (U.S. EPA, 1976) and exhibited several areal and chrono-
logical trends. In all cases, the total iron was composed primarily of
insoluble forms and followed the same trends observed during Phase I.
Concentrations in the Chattahoochee were highest during cycle 2 in the
spring, with values ranging from 1.2 mg/l to 3.5 mg/l. There was a
general downward trend after the second cycle until cycle 6 in September
when the values ranged from 0.3 mg/l to 0.6 mg/l. December showed the
beginning of another upward trend. Concentrations in the Flint River
were highest during the third sampling cycle with values ranging from
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1.5 mg/l to 1.6 mg/l, and lowest during the fifth cycle in August with
; values around 0.5 mg/l. Concentrations in the reservoir were higher
*. during cycles I through 3 and then dropped off during the remainder of

the year except in September when they reached a mean peak of 1.3 mg/l.
Spring Creek and Fish Pond Drain had much lower concentrations. In the
Apalachicola River the concentrations were again highest during cycle 1
and were approximately 1.2 mg/l. The concentrations then declined to
0.7 mg/l during cycle 5 in August. It should be noted that concentra-

* tions of total iron at most of the stations during the spring and early
summer months exceeded the suggested EPA criterion of 1.0 mg/l for
fresh water aquatic life (U.S. EPA, 1976).

Concentrations of manganese and zinc were low at all times with
concentrations never exceeding 0.2 mg/l during both Phase I and Phase II.
There were no obvious areal patterns. Neither Georgia nor Alabama have
rnumerical criteria for zinc or manganese.

Total inorganic nitrogen (TIN) concentrations were very similar
during Phase II compared to Phase I and followed the same trends. Total
inorganic nitrogen, composed primarily of nitrate-nitrite, was generally
highest on the Flint River stations during the entire phase with values
ranging from 0.49 mg/l to 0.78 mg/l. The Chattahoochee River and the
reservoir stations were highest in the spring, decreased over th summer,
and rose again in the fall. Mean values in the Chattahoochee ranged
from a low of 0.13 mg/i in Augu-t to a high of 0.51 mg/l in February.
In the Apalachicola River, values followed the same trend with a high
concentration of 0.41 mg/l during cycle 1 to a low concentration ot
0.12 mg/i in August. Total phosphorus values were generally much lower
during Phase II than during Phase I. During Phase Ii, all values were
between 0.01 and 0.07 mg/l. Stations in the reservoir and in the
Chattahoochee and Flint Rivers showed no significant areal variation.
In the Apalachicola River all values were <0.05 mg/l. Station 12 on
Fish Pond Drain had extremely low values of both TIN (<0.12 mg/i) and
total P (<0.002 mg/i). Station 14 on Spring Creek showed low total
phosphorus (<0.03 mg/i) but high TIN (0.38-0.57 mg/i). Dissolved ortho-
phosphate vaTues comprised a low percentage of the total phosphorus con-
centration, usually less than 20 percent, except in the Flint River
where it comprised 50-80 percent of the total. Total Kjeldahl nitrogen
and total organic nitrogen also showed no significant areal variation
during either cycles 4-6 of Phase I or cycles 1, 5, or 7 of Phase II.

Color (measured in PT-CO units) was fairly uniform throughout
the reservoir and on the Apalachicola, Chattahoochee, and Flint Rivers
during both Phases I and II. However, values were slightly lower in
the fall (August-December cycles) and also generally lower at stations
12 and 14.

All dissolved sulfate values were less than 15 mg SO/1 during
both Phases I and II. The Flint River generally had lower levels
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(mean 2.4, mg S04/l1) than the Apalachicola River, Chattahoochee River,
or the reservoir stations. In both Sprin.! Creek (station 14) and
Fish Pond Drain (statibn 12), all values were less than 6 mg S04/1
and most values were less than 1 mg S04/1.

During Phase I and Phase II there were no distinctive trends in
measured carbon dioxide levels. However, there was a tendency for CO2
levels to be higher at all stations during the last cycle of both Phase I
and Phase II. The highest values (10.8 and 13.6 mg C02/l) were found at
staitons 16 and 17, respectively, during December, 1979.

Chloride and total potassium, sodium, calcium, hardness, and
magnesium were only sampled during cycles 4 and 6 in Phase I and
cycles 1, 5, and 7 in Phase II. Values for chloride ranged between
3 mg Cl/l and 7 mg Cl/l with no areal trends observed. Total potassium
values were less than 2.8 mg K/i at all stations except during Decem-
ber, 1979, when values ranged from 1.8 (station 11) to 13.6 mg K/l
(station 17). Total sodium values ranGed from 1.15 to 13.4 mg Na/l.
There was a slight reduction in level in the Flint River and at stations
12 and 14 compared to levels in the Apalachicola River, Chattahoochee
River, and at the reservoir stations. The Chattahoochee River had
lower total calcium mean concentrations than the rest of the stations.
Values for all stations ranged from 2.3 to a high value of 35 mg Ca/l
at station 14 in December, 1979. Total magnesium showed no distinctive
trends. All values were between 0.2-7.5 mg Mg/l during both Phase I
and Phase II with the low and high value occurring at stations 12 and
15, respectively, during August, 1978. Total hardness followed the
same trend as calcium. The lowest values were found at the Chattahoochee
River stations and the highest values at station 14 in Spring Creek.

Bacteriol ogy

Bacteriology results for Phase II are included in Appendix D.
In Phase II, samples were collected for fecal coliform and fecal
streptococci during all sampling cycles except cycle 2. Samples were
collected at all the water quality sampling stations plus two stations
near public park facilities, BI and B2. Due to bad media and/or equip-
ment malfunctions, bacteriological results are incomplete for stations
07 through 11, 18 and 19 in August and stations 01 through 05, 11, and
13 through 19 in December. Station B2 was not sampled in July due to
boat problems. Although a complete set of data was not obtained,
enough data were obtained to establish several trends which followed
the same patterns found during Phase I. Generally the Chattahoochee
stations were rather low in fecal coliforms with most stations under
50/100 ml during Phase II except during cycles 1 and 5 when values
ranged up to 390/100 ml. The Flint River stations were significantly
higher, especially during cycle 1 of Phase II when the count reached
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1405/100 ml at station 17. Coliform counts during Phase I were also
significantly higher in the Flint River with the highest concentration
of 2,500/100 ml at station 17 during cycle 2 of Phase I. Reservoir
stations as well as Spring Creek, Fish Pond Drain and stations B1 and
B2 were all low in coliforms. State standards for coliforms are
1000/100 ml in Georgia for waters classified for fishing and 200/100 ml
in Florida for Class II waters. Coliform counts did exceed these
standards several times throughout the study. During both Phase I and
Phase II, fecal strep counts tended to be highest on the Apalachicola
and Chattahoochee Rivers and low in the reservoir itself except during
cycle 6 of Phase II when counts were as high as 2700/100 ml at
station 10. Fish Pond Drain, Spring Creek, and the Flint River also
had low values generally. Fecal coliform to fecal strep ratios as
shown in Appendix D tend to indicate that human sources of contamina-
tion predominate on the Flint; and agricultural sources on the
Chattahoochee and Apalachicola Rivers.

Sediments

Complete surface sediment data tabulations and gradation curves
for staticns 01-19 during cycle 5 are presented in Appendix L.

Physically, the surface sediments in the Chattahoochee, Flint,
and Apalachicola Rivers are sands and sandy loams with the sediments
at stations 18 and 19 in the Apalachicola River containing a signifi-
cant gravel component. Surface sediments in the reservoir range from
sand at station 13 to loam and sandy loam at stations 08, 09, 10, and
14 to silt loam at station 11. A summary of the physical characteris-
tics as well as the USDA Textural classification of the sediments at
each station is presented in Table 7.

In general, total organic carbon content and the percent loss
on ignition (i.e. volatile solids) were closely related to the physical
nature of the sediments. Both total organic carbon and loss on ig-
nition were inversely related to the sand and gravel content. Those
stations composed primarily of sands and gravels had TOC values ranging
from 0.051 to 9.26 gm C/kg dry weight and percent loss on ignition
valuee from 0.1 to 1.5 percent. Those stations with sediments char-
acterized as loams had corresponding TOC values ranging from 17 to
64.6 gm C/km dry wt. and percent loss on ignition values of 6.6 to
11.3 percent. Sediment nutrient concentrations, as measured by total
Kieldahl nitrogen and total phosphorus as well as oil and grease
levels were correlated to the TOC of the sediment and thus, the sedi-
ment physical characteristics. Highest nutrient levels were found at
reservoir stations 08, 09, 10, 11, 13, and 15 and at station 14 in
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Spring Creek during both Phase I and Phase II. For these stations
during Phase II, total Kjeldahl nitrogen ranged from 337 mg/kg at
station 13 to 4960 mg/kg at station 14. Total phosphorus ranged
from 31.3 mg/kg at station 11 to 424 mg/kg at station 13.

Metal analyses were run on the sediments as As, Cd, Cr, Cu,
Fe, Pb, Mn, Hg, Ni, and Zn. In general, sediment heavy metals concen-
trations were highest at reservoir stations with a higher silt and
clay faction, i.e. at stations 08, 09, 10, 11, 13, and 15. Mean con-
centrations at these stations ranged from 1.2X (Cu) to 2.8X (As) the
overall mean concentration and from 1.4X (Hg) to 27X (Cu) mean concen-
trations observed at the Chattahoochee and Flint River stations, i.e.
stations 01, 02, 03, 04, 05, and 07 and stations 16 and 17, respectively.
With the exceptions of Cr at station 14 and Hg at station 12, highest
metals concentrations were observed at reservoir stations 10 (Mn),
11 (As, Cu, Fe, Pb, Ni, and Zn) and 13 (Cd). Generally, metals con-
centrations were lowest at stations in the Chattahoochee, Flint, and
Apalachicola Rivers .with sandy substrates. Average metal concentra-
tions tended to be slightly lower in the Chattahoochee River than
either the Flint or Apalachicola River. At the sites in Fish Pond
Drain and Spring Creek, i.e. stations 12 and 14, respectively, con-
centrations of metals in the sediments exhibited no apparent pattern,
with levels ranging between the extremes.

Pesticide concentrations were generally below detection limits
although levels of the PCB Aroclor 1254 and the DDT metabolite p,p-DDE
were detected at a number of sites. At these sites, PCB levels from
16 to 64 dg/kg were found at stations 02, 08, 09, 17, 18, and 19 with
the highest level at station 19. During Phase I, detectable PCB
Aroclor 1254 levels ranged from 38.7 to 753 ug/kg at stations 07, 08,
10, 12, 14, 16, and 17 with the highest level at station 14. DDE levels
from 1.1 to 5.4 vg/kg were detected at stations 05, 08, 10, 13, 14, and
15 with the highest level at station 14. During Phase I, p,p-DDE was
below the detection level at all stations. In contrast to Phase I when
detectable levels of 2-4D were found at stations 01, 03, 06, and 09,
no detectable 2-4D was found at any stations during Phase II. Due to
the limitc. pesticide sampling, no definite trends can be ascertained.

Corbicula

Corbicula were found only at station 19 during cycle 5 of Phase II
in August. Heav,, metals and chlorinated hydrocarbon analyses were con-
ducted on the sample. The results of these anilyses are shown in
Appendix K. Of the four heavy metals for which tissue analyses were
performed, a Food and Drug Administration (FDA) Action Level has been
established only for mercury. This level is 1.0 ppm for shellfish.
approximately five times above the level found at station 19 during
Phase II. During Phase I, all of the levels found in the sdmples from
August were at least an order of magnitude below the FDA Action Level.
During Phase I, the Corbicula sample at Stdtion 19 had 40.0 ug/kg wet
wt. of chlurdane and 10.0 ug/kg wet wt. of endosulfan sulfate in August.
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During August of Phase II, both of these parameters were below the de-
tection limit at station 19. An FDA Action Level for fish of 0.3 ppm
has been established for chlordane. This level is over 7 times the
highest level observed at any station during Phase I (FDA, 1979).

Algal Growth Potential

The ability of the waters of Lake Seminole to support algal
growth was measured three times during Phase II of the project. Eleven
stations (Table 3) were analyzed during cycle 2 (April), cycle 4 (July),
and cycle 6 (September). All flask counts were completed for cycle 2.
However, during cycle 4 some of the flasks were not counted at day 14
because they had either turned achlorotic or a fungus was observed to
be present. In September, a procedural error was made resulting in
contamination of the culture flasks with nutrients from the stock cul-
ture. The test was concluded and then rerun with the remaining water.
For stations 9, 10, 11, 15, and 16 some of the EDTA spiked replicates
were omitted due to insufficient sample volume remaining. Growth was
also very poor in September and may have been due to a decline in the
physiological condition of the test organisms. The complete data base
including background water quality analyses of the nitrogen and phos-
phorus forms and concentrations occurring in the samples assayed for
algal growth potential are shown in Appendix G. The AGP rsults sub-
mitted to the Environmental Protection Agency's Data Storage and Re-
trieval System (STORET Code 70988) consists of tne mean of the average
of the 12 day and 14 day growth in the unspiked water. In general the
chemical analyses showed that dissolved ortho-phosphate was released
from the condensed phosphate fraction during autoclaving. Total in-

organic nitrogen (TIN) also increased slightly in many of the samples
due to autoclaving. Most of these increases were due to ammonia re-
leased from the organic nitrogen fraction. Total Kjeldahl nitrogen
and total phosphorus decreased slightly in most samples after pro-
cessing except during cycle 6 when increase was noted.

In general, the condensed phosphorus and organic nitrogen
fraction 4As not used for algal growth. Results of the replicated
spiked and inspiked samples counted at 12 and at 14 days agreed within
the +20 percent precision considered acceptable for the results of
this type of assay except in September. However, due to lack of suf-
ficient sample, the test could not be repeated.

Table 8 summarizes the overall mean algal growth potential and
primary limiting nutrient as determined by analysis of nitrate, ortho-
phosphate and EDTA spikes. Except in September when it was in the
moderate range, the algal biomass produced in the unspiked lake water
is indicative of moderately high to high productivity as defined by
Miller et al. 1974. These authors surveyed algal growth potential in
49 lakes and set up four categories of relative productivity based on
algdl growth potential:

Low 0 - 0.1 mq 1-1

Moderate 0.11 - 0.8 mg 1

Moderate High 0.8 - 6.0 mg 1

High 6.0 - 20.0 mg 1-1
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TABLE 8

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
SUMMARY OF ALGAL GROWTH POTENTIAL RESULTS FOR

PHASE II (FEBRUARY, 1979 THROUGH DECEMBER, 1979)

Algal Growth Potential (mg 1')1
and Primary Limiting Nutrient(s)

(N or P)Z

Station Cycle 2 Cycle 4 Cycle 6
Number April 2-4, 1979 July 16-19, 1979 Sept. 24-26, 1979

06 7.84(P) 8.81(P) 0.63(P)

07 6.03(P) 6.65(P) 0.22(P)
09 7.19(P) 5.17(P) 0.38(P)

10 7.37(P) 4.15(P) 0.19(P)

11 5.62(P) 3.68(P) 0.19(P)

12 (3) 1.64(N,P) 0.14(P)

13 11.4(P) 2.34(P) 0.26(P)

14 1.74(P) 1.53(P) 0.45(P)

15 9.95(P) 7.56(P) 0.39(4)

16 10.4(P) 11.1(P) 0.56(4)

18 8.47(P) 4.20(P) 0.18(P)

NOTES:
1Mean of both 12 and 14 day counts with no nutrients added.
2 (N) Limited by total inorganic nitrogen.

P) - Limited by available phosphorus.
3Station not sampled.

4Unable to determine due to inconsistent growth.
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Comparing the algal growth potential categories with trophic state as
defined by other characteristics, Miller et al. 1974 found that lakes
with moderately high or high algal growth po1-ntial were classed as
eutrophic.

The algal growth potential in the reservoir proper (stations 09,
10, 11, 13, and 15) decreased over the course of the summer. Algal
growth potential at station 18, below the dam, followed the pattern
of the reservoir stations. Stations 12 and 14, located in relatively
isolated areas of the reservoir showed a much lower algal growth po-
tential than the reservoir or the river stations.

The stations located upstream in both the Flint (station 16)
and Chattahoochee (stations 06 and 07) Rivers generally had higher
algal growth potentials than the stations located in the main body
of the reservoir. No toxic responses were evident in the algal assay
data at station 16 even though other biological population measure-
ments (phytoplankton, ATP, zooplankton) suggest that a toxic impact
may limit plankton population development in the reach below Bain-
Dridge. If a toxic factor is present at station 16 it is apparently
removed by autoclaving and/or filtration.

The results of nitrate, phosphate and EDTA spiked tests show
that trace metals do not limit algal growth response. Areal differen-
tiation of the primary limiting nutrient occurred during the course of
the summer during Phase I. In the spring the entire reservoir was
phosphorus limited but many areas became nitrogen limited over the
course of the summer months. During Phase II however, this trend was
not observed and phosphorus remained the limiting nutrient throughout
the year.

Phytoplankton

In general, the Lake Seminole phytoplankton counts show what one
would expect (Fogg, 1975) in an impoundment system and generally showed
the same trends observed during Phase I. During the February and April
sampling periods, the water temperature ranged from 7.50 to 220C.
Diatoms made up the largest percentage (88 and 74 percent during
February and April respectively) of the phytoplankton associatio
with Melosira distans being the most abundant (Appendix H).
Asterionella formosa, which prefers cooler water (Werner, 1977),
was also found during these months (Appendix H).

As t~e water temperature increased during the summer to a maximum
of 27 to 30 C during August, there was a shift in the algal plankton
association from diatoms which prefer temperatures below 300C to blue-
green algae which can grow well above 340C (Werner, 1977). During
August, blue-green algae made up 75 percent of the plankton association
(Table 9). This compares very well with the results of Phase I during
which the blue-green algae made up 76 percent of the plankton association
in August and September.
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During both Fhase I and Phase II, there were no observed algal
blooms of only one or two species. The lack of a definite spring and/or
fall phytoplankton bloom may have been ':he result of the high turbidity
in the system since this is a known tur:idity effect (Werner, 1977).
Instead there was a gradual phytoplankt)n increase from an average of
4,592 cells/ml in February to 15,299 cells/ml in August (again comparing
well with an average cell density of 13,540 cells/ml during August of
Phase I). In general, the phytoplankton densities in the Chattahoochee
River were higier than in the reservoir during February, September, and
December while the reverse was true during the summer sampling periods
(Table 10). As noted in the Phase I report, the phytoplankton densities
were extremely low at stations 16 and particularly 17. The reason for
this is still unknown. Further study upstream of station 17 to
mile 37.0 in the Flint River resulted in densities comparable to those
at station 17.

Of the diatom species found during both Phase I and Phase II, most
were characteristic of water with a pH near 7.0 (Lowe, 1974; Patrick and
Reimer, 1966, 1975). Only a few frustules of genera characteristic of
low pH (acidic water) such as Eunotia, Tabellaria, and Pinnularia were
found. These were probably washed into the system from a tributary or
in runoff.

A complete listing of phytoplankton cell densities by taxa at each
station is given in Appendix H.

Zooplankton

The results of the Lake Seminole zooplankton counts for Phase II
are shown in Appendix I. These results are summarized in Table 11 by
major zooplankton groups for each cycle. During Phase II, zooplankton
were most abundant during cycle 7 in December with a mean station con-
centration of 67 organisms/l. As shown in Table 11, the population
density was composed primarily of Rotifera during all cycles except
3 and 6. This compares favorably with Phase I during which Rotifera
comprised 50-91 percent of the total from July through November.

At stations 16 and 17 on the Flint River there was a marked re-
duction in zooplankton densities (Table 12) similar to that shown for
phytoplankton. Further study upstrt-im of station 17 to mile 37.0 re-
sulted in densities comparable to those at stations 16 and 17. The
reason for these low densities is unknown. Zooplankton densities at
station 14 on Spring Creek were also lower than densities found through-
out the rest of the system. At the reservoir stations, zooplankton
were most abundant during the summer months when phytoplankton were
also abundant.

ATP Test Results

The ATP concentration from the depth integrated water sample at
each station ranged from 20 ng/l to 725 ng/l during Phase II. The
highest value was found at station 19 during the June sampling period.
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The ATP results are shown in Table 13. During the last three months
of 1979, the liquid scintillation spectrometer was nonoperational and
the September and December samples were stored frozen until it was
repaired. During this storage period, approx-,nately half of the samples
for these cycles were accidently dlscardid resulting in incomplete data
in Table 12.

Comparison of phytoplankton d&nsitles (Table 10) to ATP con-
centrations (Table 13) at each station shows that the numbers correspond
very poorly. This is because of the great difference in cell size of
the organisms. A diatom such as Navicula cryptocephala may be 40 u
long and 18 u wiJe in contrast to a blue-green alga such as Microcyctis
incerta which has spherical 1 u diameter cells making up each colonial
uniT-. Therefore, one Navicula cell would contain a much greater amount
of ATP than a Microcystis cell.

Since the test includes ATP from phytoplankion, zooplankton, and
bacteria it is reasonable not to expect a good correlation with any one
of these separately or with total chlorophyll. Taken all together
however, the trend in ATP concentration tends to follow the trends for
phytoplankton, zooplankton and chlorophyll. Generally during both
Phase I and Phase II, the highest ATP concentrations were found in the
reservoir and the Chattahoochee and Apalachicola Rivers. Moderate
values were found at station 14 and the lowest values were in the Flint
River and at station 12.

Macroi nvertebrates

The macroinvertebrate sampling results are summarized in Appen-
dix J. The Chattahoochee River (stations 01 through 07) supports
sparse populations of a few species of benthos adapted for a shifting
sand environment. These were dominated by Corbicula and turbellarians,
with chironomids and oligochaetes being consistently present although
in low numbers. The oligochaetes were primarily tubificids and a new
species of Enchytraeidae, Barbidrilus paucisetus (Loden and Locy, In
press). The Flint River stations (16 and 17) were also characterized
by shifting sands, however, the species associations were different.
These were dominated by Corbicula, with oligochaetes, chironomids and
turbellarians as sub-domninants. The oligochaetes were primarily tubi-
ficids and naidids. Benthic macroinvertebrate populations in the Flint
River did not exhibit the depressed characteristics recorded for zoo-
plankton and phytoplankton.

The open-water, "reservoir" stations (08, 09, 10, 11, 13, and
15) have substrates composed mostly of silt, clay, and detritus. Here
the dominant benthic organisms were Hexagenia, tubificids, and chirono-
mids. Corbicula and Chaoborus were also common.

Apalachicola River stations 18 and 19 were located within a
gravel bed, a substrate much more conducive to benthic productivity
than the sands and silts of the other stations. Wet weight biomass
values here (Table 14) were consistently 2-3 orders of magnitude higher
than at all other stations. This area was dominated by Corbicula and
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TABLE 14

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
SUMMARY OF BENTHIC MACROINVERTEBRATE WET WEIGHT

BIOMASS VALUES FOR PHASE IT,
FEBRUARY '979 THROUGH NOVEMBER 1979

~Wet Weight Biomass (in grams)

Cycle 1 Cycle 2 Cycle 3 Cycle 5 Cycle 7.
Station Feb. 18-21 Apr. 2-5 June 4-7 Aug. 13-16 Dec. 3-6

r01 0.0422 0.247 0.095 0. 152 2.74

02 0.0672 0.326 0.047 0.038 0.150
03 0.0548 0.093 0.084 0.155 0.030
04 0.0574 0.066 0.396 3.63 0.017
05 0.0706 2.12 0.090 0.823 0.056

06 0.0430 3.34 3.46 0.404 0.113
07 4.28 0.142 10.9 0.317 0.472
08 0.610 0.178 4.18 5.30 0.730
09 0.433 0.638 5.79 21.0 4.39
10 0.199 0.104 4.44 8.11 5.41

11 0.199 0.309 1.24 0.167 3.20
12 12.4 --- 34.8 11.7 36.7
13 0.162 0.891 119 8.74 4.81
14 1.06 1.22 0.452 1.34 0.572
15 C.300 0.283 24.1 8.80 3.73

16 3.71 11.9 25.8 6.83 5.48
17 0.963 0.040 5.13 0.118 0.226
18 244 963 183 253 595
19 380 221 230 597 501
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Potamyia flava. Chironomids, oligochaetes, and turbellarians are also
very abundant.

Station 12 was located in a wide, shallow, relatively stagnant
area, with a silty sediment high in detribus and dense, submerged
aquatic macrophytes. Biomass here was consistently one order of mag-
nitude higher than at the other stations in the reservoir. The domi-
nant benthos were Corbicula, oligochaetes, and chironomids. Hexagenia
was present but uncommon. It is likely that macroinvertebrates were
much denser here than the benthic data indicate, as the abundant
aquatic macrophytes could easily support more macroinvertebrates than
the sediments.

Station 14 is similar to the reservoir stations in that it has
silty sediments high in detritus and the benthos was dominated by
Hexagenia, tubificids, and chironomids, with Corbicula and Chaoborus
being common. The number of taxa was much higher, however, possibly
due to the very dense submerged macrophytes.

Evenness and Shannon-Weaver diversity values"(base 2) were com-
puted for the benthos and are shown in Tables 15 and 16. The data from
the thra samples collected at each station were combined and the
values computed from that. The values ranged from 0.253 to 3.517.
Comparisons between stations show that the diversities for the Chatta-
hoochee River stations were relatively low for stations 01 through 07
and ranged from 0.253 to 2.825 with an overall mean of 1.42. The
highest diversity was found at station 14 (Spring Creek) and ranged from
2.071 to 3.469 with an overall mean of 2.767. The remaining stations
had moderate diversities. Evenness values paralleled diversity; where
diversity was relatively high, evenness was relatively high, and where
diversity was low, evenness was low. "Biomass" estimates also parallel-
ed diversity values.

Of the total 48 Hester-Dendy artificial substrate samplers
placed during Phase II, 41 were recovered (see Appendix J). Similar
to Phase I, all but a few supported macroinvertebrate densities of
5,000 or less per square meter. This occurred generally in the Chatta-
hoochee River, the open reservoir, Fish Pond Drain, and Spring Creek,
but also oLcurred in the Apalachicola River during cycles I and 2 in
late winter and early spring. The remaining samplers retrieved from
the Apalachicola River held the greatest macroinvertebrate densities
for Phase 1I Hester-Dendy units. This data is summarized in Table 17.
Numbers of taxa tended to be relatively higher during cycle 2. Overall,
the greatest numbcrs of taxa occurred in the Chattahoochee River.
Otherwise, the numbers of taxa -re remarkably constant, generally
being 8 to 10 at all areas for dil cycles except cycle 6 in Fish Pond
Drain, where a single predaceous dragonfly nymph (Libellula sp.) was
found on the sampler.
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TABLE 16

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
SUMMARY OF BENTHIC MACROINVERTEBRATE EVENNESS FOR PHASE II

(FEBRUARY, 1979 THROUGH DECEMBER, 1979)

Cycle 1 Cycle 2 Cycle 3 Cycle 5 Cycle 7
(Feb. 19-22) (Apr. 2-4) (June 4-6) (Aug. 13-16) (Dec. 3-6)

Station Evenness Evenness Evenness Evenness Evenness

01 Q.316 0.129 0.659 0.815 0.562
02 U.165 0.270 0.807 0.801 0.647
03 0.535 0.439 0.710 0.537 0.672
04 0.265 0.484 0.416 0.853 0.567
05 0.482 0.519 0.510 0.348 0.953
06 0.098 0.342 0.486 0.672 0.649
37 0.723 0.581 0.548 0.439 0.632
08 0.636 0.416 0.542 0.737 0.730
09 0.734 0.659 0.612 0.943 0.715
10 0.780 0.635 0.686 0.904 0.875
11 0.809 0.602 0.619 0.663 0.585
12 0.767 -- * 0.694 0.634 0.544
13 0.622 0.791 0.654 0.453 0.478
14 0.721 0.738 0.738 0.738 0.562
15 0.712 0.541 0.874 0.734 0.516
16 0.601 0.588 0.524 0.421 0.560
17 0.750 0.673 0.684 0.336 0.627
18 0.208 0.388 0.531 0.479 0.431
19 0.182 0.165 0.492 0.411 0.508

*Not sampled due to boat failure.
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Species diversity values were generally moderate to low
(Table 18). The Chattahoochee River samplers supported a wide range
of diversities, including most of the highest values and some of the
lowest. This is probably as much an artifact of the low organism
densities as it is an indication of relative environmental health.
The remainder of the samplers supported a narrower range of diver-
sities.

Chattahoochee River stations were dominated by midge (Chirono-
midae) larvae, primarily Glyptotendipes sp. and other filter-feeding
phytoplanktivores. Mayfly (Ephemeroptera) larvae, filter-feeding
caddisfly (Tricoptera) larvae, and naidid (Naididae) oligochaetes were
also present but in moderate to low numbers. Flint River samp'ers were
heavily dominated (95 percent of total number of organisms) by midge
larvae, primarily Cricotopus spp. and Thienemanniella xena, which are
aufwuchs feeders. Amphipods, mayfly larvae, and caddisfly larvae were
also present in significant numbers.

The Apalachicola River samplers were dominated (94 percent of
total number of organisms) by midge larvae (primarily Cricotopus spp.)
during cycle 2 and by caddisfly larvae (77 percent) during cycles 4 and
6. The caddisfly larvae were composed almost entirely by the phyto-
planktivore Potamyia flava. Triclad turbellarians (Dugesia?) formed
almost 11 percent of te-orgaisms on the cycle 6 sampers.

The open reservoir stations (9, 11, 13) sampled were dominated
by phytoplanktivorous midges (Glyptotendipes sp., Dicrotendipes spp.)
and a phytoplanktivorous caddisfly larva (Phylocentropus sp.). Naidid
oligochaetes, which feed on aufwuchs, were common during cycle 2.

Macroinvertebrate densities were generally lowest in Fish Pond
Drain (station 12) and Spring Creek (station 14), probably because of
the paucity of algal food (phytoplankton and aufwuchs). Station 12 was
dominated during cycle 4 by Hyalella azteca, an amphipod, and by the
midge Endochironomus sp. Station 14was dominated during cycle 2 by
H alella azetca, naidid oligochaetes, and the mayfly Stenonema sp.;
and during cycle 6 by Dicrotendipes spp., Glyptotendipes sp., and
Phylocentropus sp.

Macrophytes

Aquatic macrophytes are probably the most conspicuous feature
of Lake Seminole. Reservoir personnel have identified over 700 taxa
of macrophytes from aquatic situations. Approximately 73 taxa were
recorded in this survey to be common to abundant (Appendix M). They
cover an estimated 40.1 percent of the area of the reservoir (Table 19).
They have become a severe nuisance in many locations such as access
channels and boat ramps. The distribution of aquatic macrophytes in
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TABLE 19

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
COVERAGE OF AQUATIC MACROPHYTES ON LAKE SEMINOLE

CATEGORIZED BY SPECIES ASSOCIATION

Percent of Percent of
Total Vegetated Total Reservoir

Species Association Acreage Area Surface Area*

Mixed Emergent and Submerged
Species 2,805 18.7 7.5

Water Milfoil 8,892 59.3 23.7

Hydrilla 1,561 10.4 4.2

Giant Cutgrass 1,746 11.6 4.7

TOTAL 15,004 100.0 40.1

*Surface area of the total reservoir assumed to be 37,500 acres
(USACOE.n.d.).
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Lake Seminole is shown in Figure 4 and categorized by species associa-
tion in Table 19.

Submersed vegetation occurs almost everywhere the water is
transparent enough to allow sunlight to penetrate to the bottom.
Emergent vegetation occurs almost everywhere the water is shallow
enough for them to become established. Where the water is too tur-
bid or too deep, floating plants have the putential to become very
dense. Intensive spraying of herbicides during 1978 and 1979 kept
the floating plants ti a minimum. However, in the Flint River where
hyacinths were reduced by herbicide spraying, broken patches of
floating algal mats were present over large areas. Spraying has
also been conuucted over the last few years in a number of small
access channels and canals. In every instance, though, aquatic macro-
phytes were quickly reestablished, and by the middle of the following
growing season the macrophytes were once again of nuisance propor-
tions. For this reason, and due to the very high costs, spraying has
been conducted generally only on selected areas of high cultural use
such as boat ramps and access channels. The morphometry of the re-
servoir and the relatively high nutrient inputs virtually assure that
aquatic macrophytes will be a major management problem for the remain-
der of the reservoir's life.
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FIGURE 4. LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY DISTRIBUTION OF AQIAT
MACROPHYTES DURING PHASE 11 (FEBRUARY, 1979 THROUGH DECEMBER, 1979
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SUMMARY

The purpose of Phase I and II of the Lake Seminole Water Quality
Management Study was the establishment of a comprehensive water quality,
sediment, and biological data base at various sites within the impound-
ment, in the backwater stretches of the major tributaries, and immediately
downstream of the outfall on the Apalachicola River. This data base is
to be utilized for the combined purposes of future reference, guidance
in the improvement of reservoir operations, facilitation of coordination
with state agencies in the implementation of watershed pollution control
measures, and identification of significant water quality problems.

Meteorological, hydrological, water quality, sediment, and bio-
logical data were obtained at a total of 19 main sampling stations in
Lake Seminole, the Chattahoochee River, the Flint River, Spring Creek,
Fish Pond Drain, and the Apalachicola River during 6 sampling cycles
in Phase I (April through November, 1978) and 7 sampling cycles during
Phase II (February through December, 1979). Limited sampling and
analyses were also performed at 5 special sampling sites at various times
during the course of this study. Biological samplinq included bacteria,
phytoplanktoh, zooplankton, macroinvertebrates, and aquatic plants.

Average monthly flows through the impoundment duri~ig Phase II
ranged from 349 m3/sec. during August to 1518 m/sec. during April.
These values cqmpare to a low of 221 m3/sec. during November and a
high of 1005 m /sec. during May of Phase I. During the study period,
the Chattahoochee River accounted for 50-80 percent of the flow into
the impoundment. As a result of operational procedures at the Walter
F. George Lock and Dam on the Chattahoochee River upstream of Lake
Seminole, flows through the Chattahoochee River impoundment arm ex-
hibited con'iderable short term variation.

In general, each of the major impoundment arms of Lake Seminole
tended to be well-mixed both laterally and vertically. Little lateral
variation and essentially no vertical stratification was observed in
temperature, dissolved oxygen, pH, or oxidation-reduction potentials
during the April, 1978; August, 1978; February, 1979; or August, 1979
sampling cycles during which extensive in situ sampling was performed.
Although surface warming at most lake sitTons was evident during the
summer (June, July, and August), the shallowness of the impoundment
prevented the development of a well-defined thermocline.

Average turbidity leveis in the Chattahoochee River were approxi-
mately two to three times those in the Flint River with suspended solids,
Secchi disk, and percent light transmittance exhibiting the same general
areal pattern over the course of the study. Specific conductance, total
dissolved solids, and alkalinity were lowest at the Chattahoochee River
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sites and generally higher on the Flint River during both years of the
study. The Chattahoochee River also had lower mean levels of total
calcium and total hardness than the rest of the stations. Concentra-
tions of most of the other inorganic water quality parameters, except
nutrients, showed no significant areal or chronological patterns.
Concentrations of all sampled metals, except iron, were generally low
with no obvious areal patterns. Concentrations of total iron at most
stations during the spring and early summer months exceeded the EPA
criterion of 1.0 mg/l for freshwater aquatic life. In all cases, total
iron was composed primarily of insoluble forms.

Total inorganic nitrogen ranged from 0.30 to 0.78 mg/l at
Flint River stations to 0.08 to 0.53 mg/l at Chattahoochee River
stations. Levels were generally highest in the spring, decreased
over the summer, and rose again in the fall. Total phosphorus values
were generally much lower during Phase I1 than during Phase I. During
Phase II, all values were between 0.01 and 0.07 mg/l. Dissolved or-
thophosphate values comprised usually less than 20% of the total phos-
phate except in the Flint River where it comprised the majority of it.

In general, based on nutrient content, the waters of Lake Semi-
nole tended to be moderate to highly productive with respect to the
production of algal biomass. On the basis of potential algal produc-
tion alone, the system would be classed as eutrophic. During the
spring of Phase I, the system was phosphorus limited, with many areas
becoming nitrogen limited as the summer progressed. During Phase II
however, this trend was not observed ahd phosphorus remained the
14iwit7ng nutrient throughout the year. Trace metals did not appear
to limit algal growth and no toxicity effects were observed at station
16 near Bainbridge.

Phytoplankton populations were characteristic of a system of
this type with no observed algal blooms of one or two species. The
lack of a spring and/or fall phytoplankton bloom may have been the
result of the high turbidity in the system although a slight peak
was observed during April of Phase II. Lowest densities were found
during the winter and early spring months after which they increased
to an avc..age of approximatly 14,000 cells/ml in August. As the tem-
peratures increased during the spring and summer, there was a corres-
ponding shift ini the plankton associations from diatoms to blue-green
algae. Phytoplankton densities were generally higher in the Chatta-
hoochee River than in the reservoir during early spring and late fall
while the reverse was true during the summer sampling periods.

During both Phase I and Phase II, phytoplankton densities were
extremely low at stations 16 and 17 on the Flint River durin all
sampling cycles. Further study upstream of station 17 to mile 37.0
on the Fiint River shows comparably low densities. It is still pre-
sently unknown if this is a toxic response or if these low densities
are simply normal for the Flint River.
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During both phases of this study, zooplankton assemblages
exhibited little variation in the number of taxa found at each station
during the year. However, zooplankton densities were greatest during
Seotember of Phase I (overall mean of 96 organisms/i) and December of
Phase II (overall mean of 67 organisms/i). The Rotifera were the most
abundant organisms at each station during most of the sampling cycles.

At stations 16 and 17 on the Flint River there was a marked re-
duction in zooplankton densities similar to that shown for phytoplankton.
Generally, station 17 had fewer organisms than station 16. Further
study upstream of station 17 to mile 37.0 resulted in densities com-
parable to those at stations 16 and 17. The reason for these low
densities is unknown. Zooplankton densities at station .4 on Spring
Creek were also lower than throughout the rest of the system. Reservoir
station densities were highest during the summer months when phytoplank-
ton were also abundant.

The bacteriological quality in Lake Seminole during Phases I and
II ranged from good in the upper Chattahoochee River stations and at
the lake stations where fecal coliform levels were generally below
100/100 ml, to poor at station 17 in the Flint River in the vicinity of
Bainbridge where fecal coliform concentrations in excess of 2,500/100 ml
were observed during June of Phase I and above 1,400/100 ml during
February of Phase II. The fecal coliform to fecal streptococci ratios
tend to indicate that human sources of contamination predominated in
the Flint River and agricultural sources predominated in the Chattahoo-
chee and Apalachicola Rivers.

ATP concentrations t iJ;d to follow the same general trends as
phytoplankton, zooplankton, and chlorophyll. However, due in part to
differences in total biomass, only a poor correlation existed between
individual assemblages. The highest concentration (725 4g/l) was found
during June of 1979 at station 19. The reason for the high value at
this station is unknown. During both Phase I and Phase II the highest
concentrations were generally found in the reservoir and the Chattahoochee
and Apalachicola Rivers. Moderate values were found at station 14 and
the lowest values were in the Flint River and at station 12.

Bottom sediments ranged from relatively clean sands in the

Chattahoochee, Flint, and Apalachicula Rivers to sand and sandy loams
in the impoundment itself. The organic and nutrient contents tended
to be related to the percent fines. Heavy metals concentrations were
generally low. The concentration of most of the pesticides anatyzed
were below detectable limits, although levels of PCB Aroclor 1254 and
p,p-DDE were detected at a number of sites with the highest PCB level
(64 ijg/kg) at station 19 and the highest DDE level (5.4 ug/kg) found at
station 14 during Phase II. Although no detectable levels of 2-4D were
found during Phase II, levels as high as 569 wg/kg (station 03) were
found during Phase I.
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Benthic macroinvertebrate populations tended to be closely
associated with the nature of the supporting substrate. Chattahoochee
and Flint River stations exhibited sparse populations adapted to a
shifting sand environment, although the species associations were
dissimilar. Lake stations supported populations adapted to a sub-
strate composed of finer sands, silts, and clays. The sampling sites
in the Apalachicola River were characterized by a coarser, more pro-
ductive substrate. Benthic diversities ranged from relatively low in
the Chattahoochee River to moderate in the Flint and Apalachicola
Rivers with the diversities in the reservoir varying seasonally from
moderate to low, with lowest diversities occurring towards late
summer. Evenness and biomass tended to closely parallel diversity.

q Corbicula were collected during August of both Phase I and II. How-
ever, zhey were found in sufficient quantity for complete analyses at
only two stations during Phase I and at one station during Phase II.
In all samples, the levels of mercury and chlordane (the only analyzed
chemicals for which FDA Action Levels have been established) were be-
low the FDA Action Levels.

Aquatic macrophytes constituted the most conspicuous feature
of Lake Seminole. They were a severe nuisance in a number of loca-
tions such as access channels and boat ramps. Emergent and/or floating
macrophytes covered over 40 percent of the total reseivoir surface area
and nearly 100 percent of the surface area with a depth less than 2 meters.
Approximately 73 taxa were identified during this study as being either
common or abundant.
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RECOMMENDATIONS FOR FUTURE STUDIES

The following are areas which deserve consideration for future

studies.

* 1. Macrophytes

Aquatic macrophytes are well established on over 40 percent of
Lake Seminole, and cover almost 100 percent of the portion that is
less than two meters deep. Since the macrophytes are not limited by
nutrients or grazing, it is likely that they will continue to in-
crease in extent until blocked by riverine currents or water too
turbid to transmit sunlight. Even then, expansion may continue al-
though at a reduced rate, since siltation continues to slowly fill
the reservoir. Also, aquatic vegetation increases the rate of sil-
tation (and organic matter deposition), thus increasing.the rate of
macrophyte expansion. Through this process, aquatic macrophytes may
eventually cover the entire lentic portion of the reservoir. .

This situation is a result of several factors: (1) The reser-
vol is generally very shallow, and in most places the water is
sufficiently transparent to allow insolation to penetrate to the
bottom ofthe water column. (2-) The availability of nutrients to
macrophytes from upstream sources is essentially unlimited. (3) The
number of macrophyte species is so diverse, that even if a "perfect"
herbicide could be developed to completely eliminate a species from
the reservoir, .there are dozens of species that would be able to
quickly invade and repopulate the area. This is readily borne out-by
the experiences of reservoir personnel (D. Vickers, pers. comm.),,
where choked access channels were sprayed one year for Species A,, and
the following year they were choked with Species B.

Past management practices have been limited to small areas of
high user demand due to the high economic costs. In 1978, for example,
about 1,080 acres were sprayed or chopped for an estimated total -cost
of $76,095 (see Table 20). In 1979 and:1980, a total-of 1,430 acres
were treated for a cost of $213,190, an average cost of $149 per acre.
Reservoir personnel had requested more than twice that amount in order
to spray 5,050 acres ($100 per acre). Reservoir personnel are now
asking for $300,000 to treat 2,000 acres ($150 per acre) in 1981. By
way of reference, the total reservoir surface area is estimated to be
37,500. Should the whole of the infested portion of Lake Seminole be
treated at an average cost of $150 per acre, the total cost would be
approximately $2,250,000.

Clearly, these expensive measures can provide only temporary
relief from the symptoms of great.-- problems. It is quite possible
that a more iasting and less expesive solution(s) exists. Water
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TABLE 20
LAKE SEMINOLE WATER QUALITY MA~NAGEMENT STUDY

SUMMARY OF COSTS INCURRED AND ACREAGES TREATED FOR AQUATIC
M4ACROPHYTE CONTROL, 1978 TO 1981

Treated1 Tetmn Pr osed
Year Acreage Acrj..

1978 1,080 76,095 NA4  NA

1979 50 206,0701 ,0 195,700

1980 1,380 7,1203 3,050 309,525.

1981 - 2,000 300,000

11'reatment includes herbicide sprays, herbicide pellets, and
mechanical chopping.

2These funds were spent on herbicides at the end of 1979; the
acreage was subsequently treated in 1980.

3Airplane rental only.
4Not Available.
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level drawdowns, for instance, have proven very beneficial in various
lakes in Florida. The Lake Seminole Reservoir is a far more complex "
system physically than the average lake, however. A cambnation of
several kinds of treatments may be necessary in this shallow, nutrient-
rich and most botanically diverse reservoir.

2. Intensive Study of Flint River

Analysis of the data, throughout Phase I and Phase I, identi-
fied a marked reduction in phytoplankton, zooplankton, chlorophyll, and
ATP levels in the Flint River at miles 24 and 29 (stations 16 and 17,
respectively) near Bainbridge, Georgia. It would appear that the river
is continuously stressed from a source upstream from station 17 unless
the Flint River naturally has low plankton densities. Since st.-tion 17
represents the northern extremity of the present study, the limits of
these conditions were not defined. The cause of this stress is unknown,
but it does not appear to be physical in nature -- no gradients were
observed with temperature, dissolved oxygen, conductivity, or pH from
stations 15 through 17. Further study upstream of station 17 to
mile 37.0 on the Flint River during the December 1979 sampling cycle
resulted in plankton densities comparable to those at station 17.
Further study should be conducted to determine the cause, extent, and

:-' magnitude of this possible environmental impact, which is identified
by the plankton density decreases.
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TABLE A-i
STREAM FLOWS -MONTHLY AVERAGES (CFS)

Chattahoochee
River Flint River1  Ichawaynochaway1  Jim

At George at Creek at Woodruff
Lock & Dam Newton, GA MilIford,. GA Lock &Dam

February 18,772 11,470 1,807 40,390
April 29,986 13,013 1,021 53,595

*June 7,449 3,598 N/A 14,262
July . 5,197 3,820 504 12,464

*August 6,263 2,682 .298 12,324
September 6,177 N/A. 452 14,832
December. 7,631 3,908 491 15,136

NOTE: N/A =Data not Available

Source: 1USGS, Water Resources Division, Doraville, GA

A-1



TABLE A-2
DILY AVERAGE STREAM FLOWS (CFS)

(CYCLE 1)

CRtthoer Flint River1  Ichawaynochawayl Jim

At George at Creek at Woodruff
Lock & Dam Newton, GA Milford, GA Lock & Dam

1eb5ua6y 2,470 1,870 34,227
12 15,352 2,350 1,430 31,573
13 15,400 1,720 1,050 35,419
14 13,213 1,900 900 .36,652
15 10,804 1,780 848 32,838
16 11,611 1,650 813 .27,732
17 0 1,840 7 85 21,683
18 0 1,760 756 16,624
19 5,796 1,100 714 17,526
20 9,354 2,230 766 16,567
21 18,708 1,990 824 23,047
22 28,928 2,340 982 40,685
23 31,172 2,180 1,200 47,737
24 44,255 2,060 2,090 63,298

Source: 1UISGS, Water Resources Division, Doraville, GA

A-2



TABLE A-3

DAILY AVERAGE STREAM FLOWS (CFS)
(CYCLE 2)

Chattahoochee
River Flint River1  IchawaynochawayI  Jim

At George at Creek at Woodruff
Lock & Dam Newton, GA Milford, GA Lock & Dam

March
25 0 7,540 1,020 24,477
26 10,621 7,970 1,070 20,604
27 11,996 8,160 998 24,545
28 12,042 8,310 835 25,793
29 5,274 8,080 738 26,823
30 19,379 7,640 698 24,670
31 0 6,940 663 19,812

April
1 40 6,240 654 16,595
2 8,113 5,570 646 16,435
3 13,883 6,170 643 20,303
4 28,219 6,140 716 31,293
5 53,575 7,650 1,110 55,851
6 52,935 8,810 .1,610 71,996

Source: 1USGS, Water Resources Division, Doraville, GA

A-3
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TABLE A-4

DAILY AVERAGE STREAM4 FLOWS (CFS)
(CYCLE 3)

Cha ttahoochee1
River Flint River1  Ichawaynochaway Jim

At George .at Creek at Woodruff
Lock & Damn Newton, GA Milford, GA Lock & Dam

May
* 27 244 3,580- N/A 13,725

28 6,291 3,160 N/A 12,969
29 6,038 3,790 N/A 12,247
30 6,154 4,760 N/A 11,860
31 6,224 3,990 N/A 12,179

* June
1 17,'216 4,540 N/A 13,464
2 10,948 4,740 N/A 21,350
3 0 . 4,480 N/A 22,742
4 11,534 4,600 506 P 17,864
5 12,667 .5,050 479 19,312
6 12,737 5,070 429 19,264
7 12,716 5,110 398 19,171

*812,729 5,020 368 .23,*873

NOTE: N/A - Data not available
P = Daily 3umiary is for incomplete day

* Source: 1USGS, Water Resources Division, Doraville, GA

A-4
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TABLE A-5
DAILY AVERAGE STREAM FLOWS (CFS)

(CYCLE 4)

Riv:oer Flint River1  Ichawaynochaway 1  Jim
At George at Creek at Woodruff
Lock &Dam Newton, GA M fford, GA Lock & Dam

July
8 40 2,700, 284 10,339
9 8,558 2,420 411 10,187

10 8,654 3,650 417 10,122
11 8,707 4,100 409 9,292

*12 4,992 4,190 476 9,660
13 1,128 4,160 662 9,306

-14 81 4,510 796 8,421
15 40 4,570 785 8,699
16 4,479 4,060 705 9,193
17 6,100 3,710 694 9,702
18 5,588 3,910 557 10,945
19 3,142 4,080 449 15,372
20 5,611 4,020 574 14,584

*21 5,276 4,420 766 12,932

Source: 'USGS, Water Resources Division, Doraville, GA

A-5
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TABLE A-6
DAILY AVERAGE STREAM4 FLOWS (CFS)

(CYCLE 5)

Chattahoochee 1
River Flint River .Ichawaynochaway1  Jim

At George at . Creek at Woodruff
Lock A Dami Newton, GA Milford, GA Lock & Dam

August
5 41 3,300 368 11,998
6 6,646 2,690 337 12,076
7 8,034 3,130 349 12,074
8 7,979 . 3,180 358 11,867
9 8,016 3,070 304 . 11,683

10 7,992 2,860 269 13,262
11 82 2,720 5114,067
12 41 2,460 232 13,975
13 8,283 2,180 236 12,280
14 8,489 2,050 268 11,855
15 8,458 2,030 245 11,923

*16 8,626 .1,990 219 11,926
17 8,580 2,080 .208 11,934
18 122 2,050 206 11,884

* Source: 1USGS, Water Resources Division, Doraville, GA

A-6



TABLE A-7

DAILY AVkRAE STREAM F.OW. (CFS)
(CYCLE 6)

Chattahoochee
River Flint River1  Ichawaynochaway1  Jim

At George at Creek at Woodruff
Lock & Dam Newton, GA Milford, GA Lock & Dam

September
16 0 N/A 391 12,644
17 7,108 N/A 405 12,871
18 7,229 N/A 482 11,387
19 7,025 2,800 P 592 13,489
20 10,658 3,430 622 12,479
21 8,706 3,250 525 13,271
22 82 3,350 443 14,091
23 0 2,810 457 12,285
24 7,013 3,540 502 12,029
25 7,116 4,380 488 12,186
26 7,138 6,080 612 13,324
27 7,075 6,890 806 18,838
28 14,333 6,750 1,010 30,442

NOTE: N/A = Data not available
P = Daily summary is for an incomplete day

Source: 1USGS, Water Resources Division, Doraville, GA

A-7



TABLE A-8

DAILY AVERAGE STREAM FLOWS (CFS)
(CYCLE 7)

Chattahoochee 1
River Flint River 1  Ichawaynochaway Jim

At George at Creek at Woodruff
Lock & Dam Newton, GA Milford, GA Lock & Dam

November
25 0 2,480 388 16,852
26 14,592 2,690 414 17,168
27 14,654 4,730 480 17,189
28 17,896 5,830 545 17,559
29 17,788 6,010 551 21,811
30 17,962 5,020 499 26,397

December
1 7,165 5,650 449 23,180
2 41 3,790 421 16,710
3 12,092 4,020 407 16,764
4 12,096 5,390 402 16,627
5 13,367 5,260 398 16,846
6 16,013 4,330 409 22,279
7 17,639 4,140 475 26,458
8 10,675 5,170 581 26,069
9 81 4,820 .657 17,107

Source: 1USGS, Water Resources Division, Doraville, GA

A-8
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TABLE 0-la

00 LAKE SEMINOLE WATER QUALITY MANAGEMENI STuqv *w
CORPS OP IFNGINRERS ICOPJTRACT DACWOI-7S-C-01O11 PHASE It* CYCLE I f(2/19-22/1979)

WATER QUALITY SAMPLING RESULTS

-------------------------- Grab Samples----

*SSTATION 9STATION * STATION & STATION 0
* PARAMETER NAME (UNITS) * 1 02 a 03 a 04 *

"21.illT9 * 2/121.79 * 2/21179 8121/79*

- - - -- - - - - - . -- - - - -------

* ~PHYSICAL DATA **

* MISCELLANEOUS DATA0 0

*X-ORC7ION LOC (SPROM ft-OK LK UPST) $ 0. ' S0. 0 So.* SO*
*SAMPLE DEPTH (METERS) * 1.0 0 1.0 0 1.0 too0

FIELD1. MLASURgNENTS *14

*WATCR TEMPERATURI! (DEG C) * 7.5, ye 7.5 8*. * 50 J
*SPEC CONDUCTANCE- PLO CUMHO/CM 15Cl* &I. o 1 1 7
*OXIDATION REDUCTION POTCNTIA. INV) - - 1 - 5 -

*DISSOLVX.D OXyGEN. ELECTRODE 90MG/U *~ 11. S 119 l 3.0 * 21.9
*PH (510 UNITS) * 7.10 ?*0to 7.10 ?t 7.0 I

a LABORATORY DATA d
*COLOR CPT-CD UNITS) * 0 * 00 0 0 0 70.
*TURBIDITY. HACH TUPSIOINCTER (FlU) 41500 * 9.10 0 9.10 9 '9.00
0TOTAL FILTERABLE RESIDUE (MG/fLI 53o 53. 0 600 0 1

*TCTAL NONPILT!RAIN.E RESIDUE (MG/L1 l 1. 14. 2S. 21e

* CHCHICALODATA0
MINERALS AND METALS S0

*ALKALINITY. TOTAL (MG CACOJ/L) al 11. 0 l3* 14:
SCNLORIOid ING CL'LI)S 0 0 o 0 s
SSULPATE.- TOTAL (MG, 804/*Ll 7. 70 7. go.

*CALCIUM. TOTAL IRS CA/fL1 0 405 * 4.3 9 64 0 4.9 a

*HARDNSS.9 TOTAL (MG CAC43.4L) 0 19.3 4 19.3 0 20.5 a 1.0 0
IRN 0ISL9 0U 0I.L 19 S0 8 7

* IqON TOTAL IUG Fl/.LI * 950 * 1370 * 1340 * 1480
MAGNN5IU9o TOTAL (MG MG-*LI 0 1.4 0 1.4 * 1.4 0 1.4 a
MNANGANESE* DISSOLVtD (UGMN/LI. * (c so * 0 so ( 5< so I so I

0 0 0 a 4
*MANGAMESE9 TOTAL (UG N/L) 0 so 1 60 9 60 0 So #
SPflTASSIUM9 TOTAL IMG K/'LI 0 2.3 0 2.5 0 1.3 0 2.6 0
*SCOZUM.9 TOTAL (MG NP./LI 0 4.90 0 5.00 * 590 To 7.0

*ZINC. TOTAL CUG 214/0LI 30 * 20 to0 00

NUTRIENTS0

CACO9DISSOLVEO ORGANIC (MG C/LI 0 6. so 0 To
CARSON DIOXIDE (MG C02.01. 0 1.3 Re 1. Re 0. 2* 0

NITROGEN. TOTAL AMMONIA IMG N/'LI 0.02 < 0.02 < 0.02 CO (002 '
NITROG01. NITPATE.NITT2lYE (MG N/L 04 0.47 * 0.49 * 04
W IT ROGEN. TOTAL INORGANIC I(MG N/LI 1 0.51 < 0.49 < 0.511 * (0.47

NITROGEN. TOTAL KJELOAWL IMG N/PLI 0.4 * 0.5 0.5 * 00
NITROGEN. TOTAL ORGANIC IM6 N/LI 0.4 < 0.5 * < 0.5 < 00
NITAOGEN. TOTAL (MG N/LI 0.9 * 1.0 * 1.0 * 600

,I ORTNOP405PATE. DISSOLVED (MG P/PLI 0.03 coo 0.1 0.01 < 0.01
*PHOISPHORUS. TOTAL (MG P/fLI 000 0.05 9 0.04 0 0.051

* BIOLOGICAL DATA

9 1ACTERIOLOGICAL DATA0

P;A5 -------- .z..CAL CO)LI~rPR CLOG1O(/100OMLI1 f 2.2 2: 0 30w

* C/PS RATIO 01~8
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TABLE D-lb

• * STATION 9 STATION STATION @ STATION *
PARANETER NAKE (UNITS) 0S 0 06 07 9 00

• 3/f2S/2 9 2/21/79 2 /20/79 Z t/2079•

PHYSICAL DATA

MI$CELLANEOUS DATA

* X-SECTION LOC (SFROM R-K LK UPST) S0. * 50. * 50. --
" SA4PLE DPTH IETRS * .0 o0 * 1.0 1 a0

FIELD MEASUREMENTS a
* 0 0 S S

* WAT.R TEMPERATURE (DEG CI .0 0 Goo30.0 100
SPEC CONOUCTANCE. PLO (UNO/CN 2SCf* 8. 0o0 1. * 1D. e
OXICATION REDUCTION POTENTIAL (NV) - - o 410 * 410

* D1SSOLVED OXYGEN. ELECTRODE ,GoL3 12.S 12.2 10.6 10.4
* PH (STD UNITS) 7.10 7.20 7.40 Tos0

LABORATORY DATA

COLOR CPT-CO UNITS) 85 * 70. O 70. 9 70. *
TURBIDITY* HACH TURBIDIMETER FTU) 8.10 0 9.60 4.60 * 4.60
TOTAL FILTFRABLIE RESIDUE (NG/L) 703.7.* 71

TOTAL NONFILTHRABLE RCSIDUE (MG/LI 7* 9 25o * 13o 0 a. 9

CHEMICAL DATA 0
MINERALS AND METALS

0 ALKALINITY. TOTAL (NG CACO3/L) 19. 0 1. 9 33. 0 30.
0 CHLORIDE (MG CL/L) 4. a S. 9 7. 0
6 SULFATE* TOTAL ING S04/L) 12. Ie 9. 9 12.

CALCIUN* TOTAL (NG CA/L) $.7 074 * oi. •
HARONSS. TOTAL IMG CACO3/L) 22.3 2M.1 206 2S.0O "
IRON. DISSOLVED (UG FE/LI) 150 &so00 a 210 ;

C IRON. TOTAL (UG FE/LI 6 t300 - 1390 9 630 - 860 -
M MAGNESIUM. TOTAL (MG MG/LI to . 1.4 0 1.3 1.3 3

*NANGANCSEo DISSOLVED (UG M/L) < s O 0o 90 * 

MANGANESE* TOTAL (UG MN/LI 70 9 O 70 9 90 0
0 PCTASSIUH. TOTAL (MG K/LI 2.6 0 2.3 a 1ot 0 1.6 a
• SODIUs TOTAL (MG NA/L) 8.60 630 sozo 7050 a

ZINC. TOTAL (UG ZN/LI 30 20 20 20

NUTRIENTS .

o CARBON. DISSOLVED ORGANIC (01 C/LI @ 7. *T 7. 3. 0 So
* CARBON. TOTAL ORGANIC (MG C/LI 0 Be o so o So 0 69
0 CARBON DIOXIDE (NG CO2/L ) 4.0 2 2.5 * 3.3 2 8.4

NITROGEN. TOTAL AMMONIA ING N/L) 0 0.03 • 0.10 • (0o02 0 (0.02
- NITROGEN. NITRATE4NITRITE (NG NIL 0.47 0 0.4? 0 0.50 • 0.49 *
* NITROGEN. TOTAL INORGANIC ING N/L) * 0.S0 0.57 (0052 (0051

0 NITROGEN. TOTAL KJELDAHL (MG N/LI 0&6 006 D0S 0.6 *
0 NITROGEN. TOTAL ORGANIC (Mo N/L) * 0.6 ' 0.5 * < 0.5 < 006 :
0 NITROGEN. TOTAL (MG N/L) 1.31 to. 1 0o0 lot *

ee ORT"rHOHOSPI4ATEs DISSOLVED (NG P/LI * 0o02 < (0.0 0.03 0.02
PIOSPHtRUS. TOTAL (MG P/L) o 0.06 * 0005 * 0.07 * 0.05

BIOLOGICAL DATA 6

BACTERIOLOGICAL DATA S
F ECAL CO.IFORM CI.OG101I100WL)i 2:4 2. 36 19 1-86

FqA TETCCC LGOJIOM1 . : S .9

PC/PS RATIO * 05513 -- 5 0.67

D-3
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TABLE D-lc

" STATION * STATION * STATION " STATION :
PARAMETER NAME WUNITS) 10 * 2/2•/9 2• ,2 s2.2o09.17 2.120.179 "20o19 -2.W7

* I 0 0e 0

* P-YSICAL DATA 0 :MI"SCEL.LANEOUS DATA :::""
• -. ,1 o ,, -. L UPS?, )0 0 O : ,
0* MSELNOSDT 0X-SECTION LOC (%FROM R-OK 7 .0 * 10 * 10
SAMPLE DEPTH (METERS) * 1.0 4*0 e• 0 1.00,

# FIELD MEASUREENS

W WATER TEMPERATUPE (DEG c) 9.0 90 9.0 • 12.,
SPEC CONDUCTANCE. FLO (UMHO/CM 25C' 79.* 79 * 79 93. 0

* OXIDATION REDUCTION POTENTIAL (MV I 430 * 420 g 440 -

DISSOLVED OXYGEN. ELECTRODE (NG/Li * 11.0 1009 * 1103 909
* PH (STO UNITS) 7 7.60 7 7*40 7.50 770* . Ie •

LABORATORY DATA 0 9

COLOR (PT-CO UNITS) 65. " 60. ' 9 . 2 2S.
TURBIDITY* HACH TURBIDINE' R (FTU) 0 ,.10 * 6.60 * 7.10 2.10 *.

* TCTAL FILTERABL. RESIDUE (MG/Li - 63. 64* 61. 90*

TOTAL NONFILTERABLE RESIDUE (MG/LJ 1 '3. " aS. " 13. * 4.* . . •
CHEMICAL DATA • 0 6

MINERALS AND METALS " " " .

SALALLINITY. TOTAL IMG CACO3/L) : 23. 2 . 24. 27.
v CHLORIDZ (MG CL/L) 3a* 6. 40. •4* SUL.FATEe TOTAL (NG S04/LI g9 * 10. * 2* 2
CALCIUM. TOTAL ING CA/L) * 5.0 4.6 ' 6.2 0 11.5HARDNESS. TOTAL (NG CAC031L) a 20.3 1. 22.2 . 33.9

*1CNv DISSOLVU.D IUG FP/L) * 210 210 230 s0 ,

IRON. TOTAL (UG FE/Li " 960 0 1160 * 100 " 410 0
MAGNW.SIUM. TOTAL ING MG/L) * 1.4 9 1.4 4 1.2 0 1. a !

* NAtGANESE. DISSOLVED LUG MN/Ll 0 70 a 70 0 SO * c SO a

" "GANSE. TOTAL IUG MN/L, * 70 " 90 7 00 0 g so 0
* POTASSIUM. 

T
OTAL (MG K/L) 2.2 * 2.2 1 1.6 1.3

o SODIUM. TOTAL (:"G NAIL) * 7.50 * 7.0 *.30 0 3o70

ZINC, TOTAL (UG ZN/LI 20 * 30 o 20 * 20 •

NUTRIENTS 6 6

CAROON. DISSOLVED ORGANIC (NG C/L) " 3. 3@ 3* S.
CAROON. TOTAL ORGANIC (MG C/L) 5. 0 6e 6. * 6.
CARSON DIOXIDE (MG C02/L) 1 .5$ * 2.5 0 2*2 0 1*9 0

N"TROGCN. TOTAL AM4ONIA (MG N/L) ' <0.02 <0.02 <0.02 " 0.4*
* NITRCG!N. PlITATC#.ITRIT,. (MG N/L) : 045 0 4.45 * 0.3b 0*08
NITROGZ N TOTAL INORGANIC (MG 14/Li <0.47 * (0.41 * (0.40 * 0.12 *

* NITROGt.N. TOTAL KJELOAHL (MG N/L) * 0.6 * 0.6 * 0.5 * 0.3 *
* NITROGEN. TOTAL ORGANIC (MG N/L) < 0.5 < . 0.6 . < 0.5 0 0.3 3
* rltTROGF.N. TOTAL (MG N/LI 1.0 1.0 6 0.6 0.4

* OPTHOPHOSPHAT.. DISSOLVED (MG P/L) < (0.01 * 0*02 * 0.01 < (0.01 *
* PHOSPHORUS. TOTAL (MG P/L) * 0.05 0 0.04 * 0.05 * 0*02

* . 0IOLOGICAL DATA ' * . "
S BACTERIOLOGICAL DATA * . o

fECAL COLIFORM (LOGIO(/IOOMLiI 1.2f .9 0.70
: rCAL STPoPTOCOCCI (LOGIO(/lOOML) .4

FC/FS RATIO 0. 73 0. 9 2-14 -SO*
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TABLE D-ld

* e.a u 6m ~ m

S STATION * STATION 0 STATION * STATION
* PARAMETUR NA14E IUNITS) 0 13 * 14 9 Is 0 10

* S l 1/9/7 /1/7 9 /97 /1 9/79*
22279 0 0 9

* PHYSICAL DATA 0 * o

* MISCELLANEOUS DATA * * o* S 0

SX-SZCTON LOC I£UR2M R-OK LK UPST) • 50. S 50. * 50. 5 So.
o SAMPLE DEPTH (METERS) • eO • 10 0 0 a l 1o oF IELD ME:ASURMEN.TS. .
*ATFR TEMPERATURE (01G C) * 30.0 • 13.0 • 10.5 • 10.5
* SPEC CONOUCTANCE* PLO (UMHO/CM 25C)f 75. 176,0 90. 0 I0 SO

O OXIDATION REDUCTION POTENTIAL INV) * 40 - 0 400 a -- 0

* CISSO3LV!.O OXYGEN* ELECTRODE (MGtI. * 10.4 * 9*3 * 10.2 l 1o. s
* PH (STO UNITS) o 7970 7*'70 * 7o70 o 7.60 *

"" * LABONATORY DATA . * * *S* 0 o 9 0 :

* COLOR (PT-CC UNITS) " 60. * 39e 8 O 9 sOe *TURSIDITY. MACH TURSIOIMETOR IFTU) 9 960 9 1040 0 7.00 0 9.60 0* TOTAL FILTERABLE RESIDUE (MG/I *• 650 • 1160 a 700 a 90. *

* TOTAL NONFILTERABiLE RESIDUE (MG.L0 . 9. o So. 0 10. 10 o

CHEMICAL DATA

S MINERALS AND METALS

ALKALINITY. TOTAL IMG CACD3/LI 2 4. 0 To.o 31o a 36 ,
o CHLORIDE GoG I 0.

SULFATf.% TOTAL 4044 504/Ll 4 t.o 1 4. 0 40
1 CALCIUM. TOTAL (NG CA/L) 7o3 20.8 6.1 10.0M ARONCS TOTAL IMG CACO3/IL) * 25.9 * 55.6 9 a7? 364. IRON. DISSOLVED (MG P.1. * o 250 "so a 02oo
• IRON* TOTAL lUG F/LI 1420 410 1410 1300 .. MAGNESIUM. TOTAL (MG MG/L) .' 0. lot 0 gel
.MANGANCSE.DISSOLVED UG N - so so 4c s 0 c so

MANGANSSEe TOTAL (UG MWLI 60 S O 60 4 ( O
C POTASSIUM. TOTAL (14G K/LI 1.4 0*6 0o0

SODIUM@ TOTAL (MG NA/LI *100 0 340 20 0 3e0"0 5 5 .5 . eS.
. ZINC. TOTAL AUG ZN/LI 30 t 0 : 30 * 80

NUTRIENTS
e o e ." 6

CAnNo. DISSOLVEo ORGANIC (MG C/Li 49 5. g I 3. 4. -
S CARSON. YLTAL ORGANIC (NG CL J 4. 5o * 4. So
CAROON DIOXIDa (MG C0I/LI 1.2 9 3.7 o. * 213 e*3

- NITROGrNo TOTAL AMMONIA (MG N/L 0 (0.02 0.01 0.00 OltNTrOG N. NITPATE*NITUITE ING Ni'L) 0 0.36 * 0.30 o 0.42 * 0.45 "
- NITROG0.1 TOTAL INORGANIC 14G N/L * (0040 0 0040 0 0044 0 0.4? o

NITROGII* TOTAL KJELOAHL (NG N/L) * 0.5 0 0.3 * oS 0 0.4 '
* 1ITROG.N. TOTAL ORGANIC (MG N/LI O 0.4 o 0.3 9 004 004 oNITROG.N. TOTAL (4G N/Li 1 0.6 0 0.7 0 0.9 a 0.9 .

* ORTHOPHOSrPIATE. DISSOLVED (MG P/.I * 0004 o <0*0 * 0.03 * 0.04• PHOSPHORUS. TOTAL (NO P/Li o 0.05 * 0.02 * OOS * 0006 *. . I
B IOLOGICAL DATA . 0.

UACTIERIOLOGICAL PATA 0 "

PFCAL COLIFrOPM fLOGOIOO1001.11 1:1
F ECAL STREPTOCOCCI CLOGIO4./IOOMLI) 0<1FC/PS RATIO 1 : -2

- -- - -
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TABLE D-le

* *STATION *STATION * STATIO10 0

PARAMETER NAME fUNITS) * 17 to 80 19
* 1/1979 az1ao/79 "s120/9

* PHYSICAL DATA 0

* - MISCELLANEOUS DATA 0*S

X -SECTION LOC £ SPROM R-SK LE UPS?, * see So* see0
*SAMPLE DEPTH tMETERS) lea0 1.0 100S

FIELD MEASUREMENTS

0 WATMR TO!MPIRATURE fDUG C) 1 0.5 * 9.0 900
*S$W.C CONDUCTANCE. PLO (UMMO/#CM 2SC)' 7 4 7
aOXIDATION P!:DUCTION POTENTIAL 1MVI - 0 - 0 -

*DISSOLVED OXYGEN* ELEfCTRODE (MG/*LI 9.6 1108 10.7
'PH I570 UNdITS) 7.50 7.40 * 7.30

* LABORATORY DATA 00S

COLOR IPT-CO UNITS) * 75. 0 70.o 0 se. 0
*TURSICITY. HACH TU96IDIMFTER IPTU) 7.40 0 7.10 0 9.90 0
*TOTAL FILT11AOLE R;SIOUZ 4MG/LI 8 4. 0 63. 700

*TOTAL NONFILTS!RASLE RESIDUS 4MG/LI. go. 13. 16o

CHEMICAL DATA 0*

MINERALS AND METALS 0

ALKALINITY. TOTAL 4MG CACO3/LI * 37o 26e * 5. 0
CHLORIDE (MG CL/LJ 9 5.o 4. 4. a
*SULFATE* TOTAL ("o 5,04/Ls 4. 60 Go .

CALCIUM@ TOTAL (MG CA/LI I 0.6 6.3 * 6.4
HARDNESS. TOTAL (MG CAC0310I 33.4 * 23.6 * 24.1 0
IRON. DISSOLVED 4U6 FE/LI 250 * 230 * 240

IPON. V'TAL fUG P6/LI 1300 * 1230 * 1240
MAGNESIUM. TOTAL (MG MG/LI. to 8. * 83 0 8.4
MANGANSK. DISSOLVED (UG MN/LI 0 4 500 4 s0 * < so

MANGANESe TOTAL (UG MN/*LI * 90 * 60 0 60
*PC7T553JU4* TOTAL (MG K/LI. 1 1.2 * to? 0 A.6
*SODIUM. TOTAL 4MG NA/LI 2.10 0 5.000 * 5.40

ZINC& TOTAL (US ZN/LI 20 * 20 * 30

NUTRIENTS 0

CARBON.' DISSOLVED ORGANIC 4MG C/LI So. 3. * 4.
CARO. TOTAL ORGANIC 4MG C/LI) So 0 6. * So
CARSON DIOXIDE (MG C02/4LI * s 8. 0 2.7 * 3.2 9

*NITQW)GfN9 TOTAL AM4MONIA IMB N/LI * 0.02 * 0.03 : (0.o02
*NITROGL14o NITFIATE!#NITRITE ING N/LI 9 0.47 * 0.30 * 0.40 a
NITROGr.N9 TOTAL INORGANIC 11MG N/LI 0 0.49 * 0.41 C 0.42 a

NITROGE-N. TOTAL KJELDAHL (NM l. N/I 0.5 * 0.5 * 0.4 0
N TROGEN: TOTAL ORGANIC (MG N/LI * 0.4 0 0.4 0 < 0.3
N1TROGEN. TOTAL 4M4G N/LI 0.9 0 0.6l 0* 0.

COTHPHOSPHATE. DtSSCLVED 1MG P/LI0 0.05 * 0.08 0.01P1M0SPI-ORUS. TOTAL IMG P/LI. * 0.06 * 0.05 0 0.05

4 D~IOLOGICAL DATA I0

BACTMqOLOGICAL DATA
4 j!CAL COLIPORM (LOGIO(/IOOM1L 1 :
M IAL STRWLPTOCOCCI (LOGIO(/tOOMLls
FC/FS RATIOAlI

D-6



TABLE D-2a

00 LAKE SEMINOLE WATER aUALITY MANAGEMENT STUDY 0*

CORPS OF ENGINCERS (CONTRACT DACWOI-78-C-01011 PHASE It. CYCLE 2 (4f2-4/19791

WATER aUALITY SAMPILING RESULTS

Grab Samples

*'STATION *STATION *STATION *STATION
PARAMETER NAME (UNITS) 01 02 03 04* 4/4/79* 4#4t9 0 4/ 4t79* 404t"

SPHYSICAL DATA :

* MISCELLANEOUS DATA I* 00 0

X-SECTION LOC (SPFRO R-BK LK UPST) S* SO. . S0. 50e
* SAMPLE DEPTH (XMTERS) to0 to .0 1.0 * 1.0

* FIELD MEASUREMENTS.

* UATCR TEMPERATURE (06G C) 15.0. 0 150O 1.0 0 5.0
0 SPEC CONDUCTANCE. FLO (UmHO/CM 25CI' 54. 0 54. * 56. Se.
" OXIDATION REDUCTION POTENTIAL LMY0 * 4-

DISSOLVED OXYGEN. ELECTRODE (MG/L) * 98 9.8 9.8 100Pl- (STO UNITS) T.20 7.10 7.20 7.20

* LABORATORY DATA 0

COLOR (PT-CO UNITS) * 600 0 . 65. s0
TURRIDITY. HACH TURSIDINETER (FTU) 29000 30.00 0 31.00 9 56.00
TCTAL FILTERABLE R.SIOUt (M/Li * SI* 53 SO* a 47. 4

TOTAL NONFILTERABLE RESIDUE CMG/L. * 450 47. 57. 20.

* CEMICAL DATA S

MINERALS AND METALS

0 ALKALINITY TOTAL ING CACO3/L) I ie d* 11 .I
SULFATE TOTAL (NG S040L) * 40 30

0 000I PON. DISSOLVED 4UG F9e'L) 110 160 200 1
IRONe TOTAL LUG FE/L 2900 31

MANGANESE. DISSOLVED (U0 M,L) • ( so s So ( :
MANGANI=• TOTAL "(UG MN/LI * 120 130 140 e SO 

: ZINC9 TOTAL LUS ZN/L) • 30 30 30 30

NUTRIETS
0 CARS N. DISSOLVED ORCANIC ,MG C/LI ) 7. : So • So : S.0 CAltfCho TOTAL OGANIC ING "JL I 7o a 0 7o 600C CARSON DIOXIDE (NG C02/L)b 1.* $ 1.9 * 1. -• 2.6

0 NITROGEN. TOTAL AMMONIA (IG N/L 6 0004 0 OOS 0.05 * (0.02
0 NITROG. NITRATE#NITRITE (NG NOL * 0.36 0 0035 , 0035 0 0.34
0NITROGcdN. TOTAL INORGANIC (NG N/LI 0040 0.40 0o40 (0.36

ORTHOPEOSP ATE. DISSCLV.D (MG PIL) (0.01 * .0 GoOl .<O0 O 0 <.01
• PHOSPHORUS. TOTAL (NG P/LI * 0.06 * 0.06 * 0.06 0 004

D-7
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TABLE D-2b

* STATION * STATION STATION " STATION
PARAMETER NAME (UNITS) * 05 06 * 07 *

• * 4/ 479 * 40 4/79 4/ 3/79 4/ 3/19 *

* PHYSICAL DATA * 0 *

• MISCELLANEOUS DATA 5 0

* -SECTION LOC ISPROM R-K LK UPST) * 500 * SO. SO* lOSe
* SAMPLE DEPTH (METE.RS) 1 100 t o0 t o0 10

* FIELD MEASUREMENTS a S 0 S

, WATCR TMPERATURE (DG C1 15.0 ' 60 17.0 17.0
* sPEc CoNDUCTANCE. PLO (UMHOCM 2SC) 66. • 65 75e a
OXIDATION REDUCTION POTENTIAL (MV) * -- 0 420

* DISSOLVOID OXYGEN. ELECTRODE (MG/L) * 10.0 * 9.6 * 902 B .a *
* PH (STO UNITS) * 7.30 7.20 7 7.30 * 7.10 

-. : LABORATORY DATA 0 0

COLOR iPT-CO UNITS) 60* 550 45.*o 480.
TURBIDITY* MACH TURBIDIMETER (FTU) * 20*00 * 15.00 * 12.00 12.10
*TOTAL FILTERABLE RESIDUE (MGML) 56.o 54.o 61.o 69.*

TCTAL NONFILTERABLE RISIDUE (MG/L) * 28. IS* 14. * 15. I

CHEMICAL DATA

MINERALS AND METALS . " " I
I ALKALINITY. TOTAL (NG CACO3/LI 14o 9 IS. * 20o* 200

SULFATE. TOTAL (MG S04/LI* 6. 0 6. 7. 7o
* IFON. DISSOLVO tUG Fe/LI 200 1 160 • 210 200

IRON. TOTAL 4UG FE/L) * 1600 * 1220 9 1030 * 1100 
*MANGANPSE* OISSOLVD fUG MNdL 1 0 ( SO • < 50 < SO
*MANGANESE* TOTAL (UGMN/L 50 SO * SO * s < so

: ZINC. TOTAL lUG ZN/L) 3 30 * 40 * SO " 20

* NUTRIO4TS

* CARBCN. DISSOLVED ORGANIC (MG C/L) * < 60 * 6.* S. * 4. 6
* CARCON9 TOTAL ORGANIC (MG C/LI) 0 6* o S-* 0 So
7, CARON DIOXIDE (MG C02/L.) * 1.5 * 2.1 2 2.1 * 3.S 

* NITROGEN. TOTAL AMMONIA (MG N/L) * 0.02 * 0003 * (0.02 < (0002
* NITROGEN* NITRATE+NITRITE (MG N/LI 0.32 * 0.33 * 0.35 0.36 4
* NITROGEN. TOTAL INORGANIC (MG N/LI * 0.34 * 0.36 * (0.37 4 (0o38

*ORTHOPHOSP,4ATE. DISSOLVED (MG P/LI <0.01 * 0.01 * <0.01 O. 01
. PHOSPHORUS. TOTAL (MG PLl * 0.04 : 0.05 * 0.04 0 0.04

* D-8
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TABLE D-2c

* I I I I I

* o STATION * STATION * STATION * STATION
* PARAMETER NAME (UNITS) o 09 * 10 * I1 o 13

• 4/ 3/79 4/ 2/79 * 4/ 3/79 0 41 &/?9

PHYSICAL DATA . * a *

NISCELLANEOUS DATA * 1 "

X-SECTION LOC (UFROM ft-sK LK UPST) $Do SO* 5.* 40.
SAMPLE DPrH (MIET;S) t ,.0 • 1.0 * 1.0 t .O U

FI.ELD ME.ASUREMENTS • I I 4 I

*WATER TENPERATUPS IDEG C) * 18.0 t* 1.0 0 19.0 0 19.0
SP1C CONDUCTANC2* FLD IUMHO/CM 20C10 74. 71. 6 89. 0 1060
OXIOATION REDUCTION POTENTIAL CMVI 390 * 380 * 290 * 340

DISSOLVED OXYGEN* ELECTRODE ING/L) 8 0.9 0 .0 o 9.0 * 10.6
PH 15TO UNITS) * 7.?.37.30 7 10 s.10

LASORATORY DATA 9 I 1 0 "

COLOR (PT-CO UNITS)* 50. o 48.* 40. a 39* 
TURSIDITY. HACH TURSIDIMETFR (FTUl * 13.00 a 16.00 8.20 0 7.40
"TOTAL FILT.RAOLr RESIDUE (MG/L) * 8 * 56. * 600 79o o

TCTAL NONFILTERABLE RESIDUE (MG/Ll s 19. * 20.*o 12o * 16.

CHEMICAL DATA " 0 4

"MINERALS AND METALS 0 0 4

, ALKALINITY. TOTAL (MG CACO3/L) 18. 12.* 29* 39
SULFATE* TOTAL (MG S04/L) * 7. 6. 5 S. O 2 o
IRON. DISSOLVED (UG FF/L) * 220 * 250 t,60 * 2o50

IRON. TOTAL lUG FC/L) 0 Its0 • 1380 * 760 .100-
" NANGANESE. DISSOLVED lUG MN/LI 4 ( 50 50< s o0 < s 50 *

MANGANESE. TOTAL lUG MN/L) * 50 60 < C 50 s 0 e

ZINC* TOTAL (UG ZN/t) So * 60 20 30

NUTRIE,,TS I

CARBON. DISSOLVED ORGANIC (MG C/L) 4. • 6. o S. S . -
CAR3ON. TOTAL ORGANIC (MG C/L) 0 6o 7 o S. S1
CARON DIOXIDE (MG C02/L) * 1.9 • 1.3 • 4.9 • 0.6 •

NITROGEN. TOTAL AMMONIA (MG N/L 9 0.02 (0.02 0 (0.02 : C0.02
NITROGEN. NITRATE+NITRIT

1 
(MG N/L) * 0.27 * 0.27 9 0.25 0 0.43

NITROGCN. TOTAL INORGANIC (MG N/LI 0 0.29 * (0.29 < (0.27 * <0045 *

ORTHP.PHOSPHATi DISSOLVED (MG P/Li * 0.01 < (0*01 * (0.01 0 O00 e
PIOSPHORUS. TOTAL (MG P/I o 0.04 0 004 0.04 0 0. *

------ -------- ------ - ----- ------ - - ---
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TABLE D-2d

-----------. ;--Do•

* * STATION * STATION STATION 0 STATION
PARAMETER NAME (UNITS) 14 15 16 6 17

2l 4/2 40 2179 4/ 2/"9 4/ 2/79

- ---- ---------- -------- ---------

* .PHYSICAL DATA " B "

* MISCELLANEOUS DATA a 0 0 o
x-SCTION LOC (SROM P-SK LM UPSTI " See " I00 Soo " 50.

* SAMPLE DEPTH IMETERS) * . O0 o* 3.0 t 1.0
* S S o S

FIELD MEASUREMENTS: a a .

o WAT.R TEMPERATURE (COG C) 22.0 * 20.00 IO *1 1800
* SPEC CONDUCTANCE. FLO tUMHD/CM 2SC)* 26t.* 105o o 11?. * 1160
OXIDATION REDUCTION POTENTIAL IMV) o 420 a 2800 -- 0 -* O 6 0 0

a DISSOLVED OXVGINo ELECTRODE (NG/LI * 9.0 908 s oea i0n.4
PH (STD UNITS) 8.40 7*80 * 7040 7.600

LABORATORY DATA

COLOR (PT-CO UNITS) o 230 4i* 420 420
TUP9ICITVo HACH TUR8IOIM!TER IPTU) 0 4070 * 7.90 5 5.70 a 5.70 0

TCTAL FPILTERABLE RESIDUE (NG/I) 181. * 76o * 87. a go. *

TOTAL NONPILTERASLE RESIDUE (MG/I- 0 4. 0 0. " 1. 40

CHEMI1CAL DATA " 0 " I •

MNERALS AND METALS 0 a a
"OO O a

• ALKALINITYo TOTAL ING CACO3/LI *So* 3?. * 43. 1 44. 0

O SUL.? 2. TOTAL 110 so4 ,L) . < * a 2. 2 2. 2 . 0

* IRON. DISSOLVED lUG P3/L * 140 220 520 210

* IlRO. TOTAL lUG P'1.L l 350 1 1090 0 600 630 0
* MANCAMSE, DISSOLVED (UG MNJLI < s o ( SO a s 5O : ( 50 •

- 0 MANGANESE. TOTAL IUG MN/LI ' s 5o : SO : • 50 * so < 0

ZINC. TOTAL (UG ZW,'L) * 10 60 40 " 20

" O NUTRIENTS

O CARBCh. DISSOLVED ORGANIC (MG C/L) . S* 3o * 30 3.
o CARBON. TOTF, ORGANIC (MG C/L1I 0 5o * S* 4.0 40 9
o ARSaN 0'IOX I: (IG C02.'LI * 0.7 1.2 3.7 * 1.5 0

NITROG.N. TOTAL AMMONI4 (MG N/LI v (002 9 (0*02 6 (0.02 o (0.02
- NITROGV.N. NITATE4IIITrITE (MG NLI 0 O.36 0o46 & 051 8 0.50 o
0 NITROGrNo TOTAL INORGANIC (MG NLI *0.38 (0.46 6 (0.53 (Oo52

* ORTMOPHOSPHATC• DISSOLVED (MG P/L) <001 6 (0.01 • 002 0.03
* PHOSPHORUS. TOTAL (MG P/L) o 0.02 a 0.05 * 0.04 * 0.04 0

*il D-10



TAbLE D-2e

------------------------------------ --- - ------- - --
9 STATION 9 STATION

* PARAMETER NAME (UNITS) a 1 a g ,
* 0 43/790 4,13/79S

. PHYSICAL DATA * 4

* M ISCELLANEOUS DATA 0 0

X-SECTION LOC (XROM R-BK LK UPST) * 50. 50. 9
* SAMPLE DEPTH (METERS) * 1.0 100

* FIELD MEASUREMENTS

WATER TEMPERATURE (DEG Cl 19.0 19*0 q
* SP'C CONDUCTANCE. FLO (UMHO/CM 2SC)' 101. t 1o*
* OXIDATION REDUCTION POTENTIAL (MV) ' -- 0 --

* DISSOLVED OXYGEN, ELECTRODE (MG/L) 8 .4 8.3
* PH (STO UNITS) 7.80 * 7.80

LABORATORY DATA

* COLCR (PT-CO UNITS) 39. 390
* TURBICITY. HACH TURBIDIMETFR (FTUI S 7.50 * 8.30 q
* TCTAL FILTCRADLE RESIDUE (MGOL) * 73. 55.

TOTAL NONFILTERABLE RESIDUE (MG/L) " 10. 13.

CHEMICAL DATA

, MINERALS AND METALS ".

* ALKALINITY, TOTAL (.G CAC,3/L) * 38. * 38.
S SULFAT.* TOTAL (MG SC4/L) * 4. 4. *

• IRO.H DISSOLVED lUG FF./L) 190 200 *

* IRON. TOTAL (UG FE/Lb 9 880 980
MANGAN'SSE. DISSOLVED (UG MNI..) * 50 < ( 50

* MANGANESE. TOTAL (UG MN/L) < so < 50

ZINC. TOTAL (UG ZN/L) 4 ( 10 * 20
S NUTIENTS

CAROCN. DISSOLVED ORGANIC (MG C/L) * 5. * 5.
• CARBON* TOTAL ORGANIC (FIG C/L) 5S o S-
* CARBON DIOXIDE (MG COZ/L) * 1.3 1.3

NITPOGEN. TOTAL AMMONIA (MG NIL) s 0.02 * 0.02 '

NITROGN. NITRATE.NITRITIC (MG N/L) * 0.32 * 0.28
* NITROGEfn. TOTAL INORGANIC (MG N/L) 0.34 0.30

ORTHOPHOSPHAT.- DISSOLVED (MG P/L) * 0.01 0.02
* PhOSPIORUS9 TOrAL (MG P/Ll 0.05 * 0.0 .

- - - - - - - -------------------------------------------

4

4
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TABLE D-3a

** LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
CORPS OF ENGINEERS (CONTRACT DACW01-7e-C-o101) PHASE II CYCLE 3 (6/4-6/1979)

WATER QUALITY SAMPLING RESULTS

STATION 'STATION 'STATION ' STATION
PARAMETER NAME (UNITS4) " 01 ' 02 " 0 ' 04

" 6/ 6/79' 6/ 6/79' 6/ /79' 6/ 79
-- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -

PliYSICAL DATA" ' "
* MISCELLANLOUS DATA ' '

X-SECTION LOC (%FROM4 R-BK LK UPST) 50. " 50. 5 50. 5 50.
* SAMPLE DEPTH (METERS) 1.0 " 1.0 " 1.0 1.0

FIELD MEASUREMENTS " "

' WATER TEMPERATURE (DEG C) 24.0 2 24.0 " 24.0 ' 24.0
' SPEC CONDUCTANCE, FLD (UMiIO/CM 25C)' 51. 53. ' 53. " 56.
' OXIDATION REDUCTION POTENTIAL (MV) -- " -- " -- ' --

. DISSOLVED OXYGEN, ELECTRODE (MG/L) 7.6 7.7 7.8 0 9.2
'PH (STD UNITS) 6.90 ' 7.00 ' 6.90 ' 7.00

LABORATORY DATA • " "

I COLOR (PT-CO UNITS) 55. • 48. 55. ' 60.
TURBIDITY, HACH TURBIDIMETER (FTU) 17.00 ' 18.00 " 17.O0 " 19.00
TOTAL FILTERABLE RESIDUE (MG/L) 38. " 28. ' 30. ' 36.

TOTAL NONFILTERABLE RESIDUE (MG/L) 10. 14. 12. 16.

CHEMICAL DATA " ' "

NINERALS AND METALS ' "

ALKALINITY, TOTAL (MG CAC03/L) 13. ' 13. ' 13. " 14.
SULFATE, TOTAL (MG S04/L) 4. ' 3. " 4. ' 5.
SULFIDE, TOTAL (H S/L) < 0.1 ' (0.1 < (0.1 < (0.1
IRON, DISSOLVED (UG FE/L) 150 1 120 " 130 ' 110

' IRON, TOI'AL (UC FE/L) ' 1550 " 1520 ' 1570 ' 1580MANGANESE, DISSOLVED (UG MN/L) ' 50 ' 5 50 < C 50 < s 5o

MANQANESE, TOrAL %UG MN/L) 70 o80 0 s•ZINC, TOTAJ_ (UG ZN/L) 30 < | 10 10 to

NUTRIENTS ' • '

CARBON, DISSOLVED ORGANIC (MG C/L) < 6. " 6. " 5. " 6.
CARBON, TOTAL ORGANIC (MG C/L) 6. ' 6. " 6. a .

* CARBON DIOXIDE (MG CD2/L) 3.2 " 2.6 " 3.2 " 2.8
" NITROGEN, TOTAL AMMONIA (MQ N/L) 0.09 " 0.09 " 0.09 " 0.09
" NITROCEN. NITRAIE+NITRITE (PIG N/L) 0.21 " 0.22 " 0.28 " 0.2a
' NITROGEN, TOTAL INORGANIC (MG N/L) 0.30 " 0.31 • 0.37 " 0.37 *

ORTHOPHOSPHATE, DISSOLVED (MG P/L) 0.03 " 0.03 " 0.01 " 0.03
* PHOSPHtORUS, TOTAL (MG P/I ) 0.04 ' 0.04 " 0.03 ' 0.04

BIOLOGICAL DATA " '

BACTERIOLOGICAL DAIA """

' FECAL COLIFORM (LOGIO(/IOOML)) 0.95 " 1.51 ' 0.93 ' 1.32
' FECAL STREPTOCOCCI (LOGIO(/IOOML)) 1.62 ' 2.11 " 1.61 " 2.63
' FC/FS RATIO 0.21 " 0.25 " 0.22 " 0.05
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TABLE D-3b

* ' STATION ' STATION STATION ' STATION A

PARAMETER NAME (UNir)" 05 06 • 07 07
6 6/ 6/79 6/ 6479 6/ 5/79 • 6/ 5/79

PHYSICAL DATA • , • 4

MISCELLANEOUS DATA
* U U U p

X-SECTION LOC (XFROM R-BK LK UPST) 50. 50. 50. 50
SAMPLE DEPTH (METERS) 1 0 ' 1.0 1.0 " 9.0

FIELD MEASUREMENTS U U •

WATER TEMPERATURE (DEG C) 24.0 24.0 " 25.0 --
U SPEC CONDUCTANCE. FLD (UM|tO/CM 25C)' 66.1 ' 69. " --

DISSOLVED OXYGEN. ELECTRODE (MG/L) " 7. 1 " 7. 1 " 7 5 " --

PH (S-TD UNITS) " 7.00 6.90 U 7.30 U 6.40 U

U LABORATORY DATA " U U "

'COLOR (PT-CO UNITS) 60. 60. 12. " 17.
TURBIDITY, HACH TURBIDIMETER (FTU) " 15.00 15.00 17.00 18.00
TOTAL FILTERABLE RESIDUE (MG/L) " 5. " 46. 66. 58.
TOTAL NONFILTERABLE RESIDUE (MG/L) < ( 10. C 1o. U 10. < 10.

CHE:MICAL DATA U U " U

U , MINERALS AND METALS , U U U

ALKALINITY. TOTAL (MG CACO3/L) 19. 16. Is. U 19.
SULFATE. OTAL (MG S04/L) 6 06. 5 U 1. 4.* SULFIDE TOTAL (MG S/L) 0.1 0.1 ' < 0.1 c 0.1

' IRON. DISSOLVED (UG FE/L) ' 150 1 140 U 230 < ( 50
' IRON, TOTAL (UC FE/L) ' 1120 * 1100 U 1250 1 1210
U MANGANESE, DIMUSOLVED (UG MN/L) ' C 50 < 50 < ( 0 U 50

M |ANGANESE., TOlAL (UG MN/L) 60 " 60 c 50 < 50
U ZINC. TOTAL (UG ZN/L) C 10 < 10 20 < C 10

-U" NUTRIENTS U

CARBON, DISSOLVED ORGANIC (MG C/L) 7. U 6. f 7. U a
CARBON, TOTAL ORCANIC (MG C/L) 6 6. " 7. a. U 6.
CARBON DIOXIDE (MG C02/L) " 3.8 3.9 1.9 --

* NITROGEN, TOTAL AMMONIA (Mi) N/L) U 0.07 0.06 0.07 0.06
U W4TROGEN, NITRATE+NITRITE (MG N/L) 0. 29 0. 23 0 0. 23 0. 25
• NITROGEN. TOTAL INORGANIC (MG N/L) 0.36 " 0.29 " 0.30 " 0.31
U ORTHOPHOSPHATE, DISSOLVED (MG P/L) 0.02 0.02 0.02 * 0.02
PHOSPHORUS, T r)TAL (MG P/L) 0. 07 0.03 0. 03 0. 03

U BIOLOGICAL DATA U U U

BACTERIOLOGICAL DATA U.U

FECAL COLIFORM (LOGIO(/100ML)) 1.23 1.38 * 1.79 U --
* FECAL STREPTOCOCCI (LOGIO(/IOOML)) 1.99 ' 1.76 1.64 --
FC/FS RATIO 0.17 0.42 1.36 --

D-13
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TABLE D-3c

' I STATION * STATION STATION STATION
'.PARAMETER NAME (UNIts) 08 ' 09 ' 09 ' 10

•' • ' 6/ 5/79 ' 6/ 5/79 " 6/ /79

- -- --- ------- - - - - - - - - - - - - -- - - - - - - - - -

' PHYsICAL DATA ' "

* 11SCELLAN-OUS DATA

* X-SECTION LOC (%FROM R-DK LK UPST) " 105. 5 50. 5 !I0. " 50.
* SAMPLE DEPTH (METERS) " 1.0 1.0 ' 4.0 " 1.0

FIELD MEASUREMENTS ' ' • '

' WATER TEMPERATURE (DEG C) ' 25.0 * 26.0 ' 25.0 ' 25.0 '
SPEC CONDUCTANCE, FLD (UHtO/CM 25C)' 68. ' 67. ' 68. ' 63.

* OXIDATION REDUCTION POTENTIAL (MV) ' 370 " 400 ' 410 " 400

DISSOLVED OXYGEN# ELECTRODE (9'/L) " 7.2 ' 8.8 ' 6.3 " 7.3
'PH (STD UNITS) * 7.20 ' 7.40 * 7.10 " 7.30

LABORATOR
V DATA • ' '

COLOR (PT-CO UNITS) ' 45. 2 23. * 36. * 30.'
TURBIDITY HACH TUR1IDIMETER (FTU) ' 18.00 " 22.00 ' 20.00 25.00

* TOTAL FILIERABLE RESIDUE ("O/L) ' 57. ' 45. 6 62. " 61. "

* TOTAL NONFILTERADLE RESIDUE (MO/L) " 10. ' C 10. ' 13. ' C 10.

CHEMICAL DATA ' ' "* * S S I I

MINERALS AND METALS ' ' '

ALKALINITY, TOTAL (MO CACO.3/L) " 20. ' 19. ' 19. ' Is.
SULFATE. TOTAL ("G 504/1-) " 4. 4. 4. ' 6.
SULFIDE, TOTAL (MG S/L) ' C 0. 1 < C 0. 1 ' 0 0. < 0. 01

IRON, DISSOLVED (U0 FE/L) ' 230 ' 170 < 50 220
IRON. TOTAL (U0 FEr:/L) ' 1230 ' 1170 ' 1830 1 1900
MANGANESE, DISSOLVED (UG MN/L) ' < 50 ' 50 ," 50 'C 50

•MANANESE, TOTAL (U0IIN/I " C 50 " 50 ' 90 " 60
'ZINC, TOTAL (UG ZN/L) ' 10 ' 10 '< 10 ' 30

NUTRIENTS ' * "

CARBON, DISSOLVED ORGANIC (MG C/L) ' C 6. ' C 6. " 6. ' S.
* CARBON, TOTAL ORGANIC (Mg C/L) ' 6. 6. 6. ' S.
CARBON DIOXIDE (MG C02/L) ' 2.5 ' 1. ' 2.9 " 1.5

NITROGEN, TOTAL AMMONIA (MI N/L) ' 0.07 " 0.07 " 0.04 ' 0.05
NITROCEN, NITRATE+NITRITE (MG N/L) ' 0. 25 0 0. 17 ' 0. 21 ' 0. 20
NITROGEN, TOTAL INORGANIC (MO N/L) " 0.32 * 0.24 * 0.25 " 0.25

ORTHOPHORPHAT[, DISSOLVED (MG P/L) ' 0.02 ' <0.01 0 .0l * 0.02
• PHOSPHORUS, TOTAL (io P/L) " 0.03 ' 0.03 0 0.04 ' 0.03

* ' BIOLOGICAL DATA " ' "

p BACTERIOLOGICAL DATA ' , '•FECAL •OIOM(DGO/O") <0.0 1.30. . 1.73
FECAL GTRCPTOCOCCI (LOTO(/IOOML)) 2.48 2.70 -- .62

FC/F9 RATIO <0.01 ' 0.03 " - 1.33

----------- ---------- 4----- -----------
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TABLE D-3d

* STATION * STATION STATION STATION
* PARAMETER NAME (UNIrS) 10 t 11 ' 12

56/ /79 6/ 5/79 6 /1 5/79 b 6/79 ,

SPHYSICAL DAIA

MISCELLA9EOUS DATA " "

* X-SECTION LOC (XFROM R-BK LK UPST) 5 s0. " 0. " sO. s 0.
SAMPL. DEPTH (HETERS) " 6.0 * 1.0 5.0 1.0

FIELD MtEASUREMENTS .. ,

WATER TEMPERATURE (DEG C) " 25.0 ' 27.0 " 25.0 ' 29.0;SPIC CONDUCTANCE, FLO (U41HOICM 25C)' 70. " 77. 8 2. " 97. "

OX DATION REDUCTION POTENTIAL (MV) 400 340 390 --

DISSOLVED OXYGEN, ELECTRODE (MG/L) ° 6.2 " 7.2 " 5.9 ' 7.6 '
* PH (STD UNITS) 7.00 8.00 7. 20 --

LABORATORY DATA " "

* COLOR (PT-CO UNITS) 27. " 14. 23. 1s.
TURBIDITY, HACH TURDIDIMETER (FTU) 27.00 ' 1.00 10.00 1.80
TOTAL FILTERABLE RESIDUE (MG/L) 50. 49. ' 33. " 49.

* TOTAL NONFILTERABLE RESIDUE (MG/L) " 19. ' < 10. 14. t , 10.

CHEMICAL DATA " ' "

MINERALS AND METALS S " " ",

ALKALINITY, TOTAL (MG CAC3/L) ' Is. 2 26. ' 24. 39.
'SULFATE, TOTAL (M0G S14/L) 4. " 5. 6. C 1.
'SULFIDE. TOTAL (PIG S/L) < (0.1 ' 0.1 < (0.1 < (0.1

IRON, DISSOLVED (US FE/L) < 50 " 220 c so < s 0
IRON. TOTAL (UQ FE/L) " 1920 8 950 " 1130 " 50

" MANGANESE. DISSOLVED (UG MN/L) < C 50 < "0 ' 50 < C 50

MANGANESE. TOTAL (US MN/L) ' 90 ' 5 50 * 70 " 70
'ZINC. TOTAL (UG ZN/L) < 10 <C 10 ' 10 ' 10

NUTRIENTS ' .

CARBON. DISSOLVED ORGANIC (M0 C/L) " 5. " 6. ' 6. " C S.
CARBON, TOTAL ORGANIC (MG C/L) a 6. 9. " 6. a 8.
CARBON DIOXIDE (MG C02/L) * 3.5 " 0.5 * 2.9 ' --

NITRno , TOUL AMMNIA (MO N/L ' 0.07 ' 0.02 ' 0.02 ' 0.04
NITRDCEN, NorRATE+NITRITE (PIG N/L) 0.20 0.17 " 0.20 ' 0.02
NITROGEN, tOTAL INORGANIC (no N/L) • 0.27 0 0. 19 0 0. 22 ' 0. 06 •

ORTHOPHOSPHATE. DISSOLVED (MG P/L) < (0.01 ' 0.01 0.03 < (0.01 *

PHOSPHORUS, TOTAL (MO P/L) ' 0.05 0.03 0.04 C (0.01

BIOLOGICAL DATA " " 5

S D 'BACTERIOLOGICAL DATA .....

FECAL COLIFORM (LOGIO(/IOOML)) ' - 0.00 S -- (0.00
* FECAL STREPTOCOCCI (LOOIO(/IOOML)) " -- ' 1.54 S 2.32 "
'FC/FS RATIO 0 -- ' 0.03 < - (0.01

------------------ 1----------------- - --------
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TABLE D-3e

* ' STATION * STATION " STATION " STATION
* PARAMETER NAME (UNIlS) 13 13 " 14 15

6/ 4/79 6/ 4/79 6/ 4/79' 6/ 4/79'

PHYSICAL DATA " "

MISCELLANEOUS DATA ' ' "

X-SECTION LOC (XFROM R-BK LK UPST) " 40. 40. 5 50. " 40.
SAMPLE DEPTH (METERS) " 1.0 " 8.0 1.0 " 1.0

FIELD MEASUREMENTS "
WATER TEMPERATURE (DEG C) 2.0 2,.0 17.0 28.0

S SPEC CONDUCTANCE, FLD (UM:#/CM 25C)' 136. " 149. ' 226. ' 130.
OXIDATION REDUCTION POTENTIAL (MV) 340 ' 370 -- 310

DISSOLVED OXYGEN, ELECTRODE (MG/L) " 10. 3 6. 2 " 7. 1 9. 95
'PH (SrD UNITS) ' 8.50 7.70 8.40 ' 8.40

LABORATORY DATA "

* COLOR (PT-CO UNITS) " 11. " 24. ' 15. 23. "
TURBIDITY, HACH TURDIDIMETER (FTU) ' 3.80 15.00 " 4.10 9.60
TOTAL FILTERABLE RESIDUE (MG/L) " 78. " 88. " 104. " 78.

TOTAL NONFILTERABLE RESIDUE (MG/L) < C 10. 10. 0. < C 10.

* , CHEMICAL DATA , " , ,

MINERAL.S AND METALS '

ALKALINITY, TOTAL (MG CAC.n/L) " 55. 58. " 44. ' 48. '

* SULFATE, TOTAL (MG 504/L) 1. ' 2. 1 • 1. 2.
* SULFIDE, TOTAL (MG S/L) < •0.1 < (0.1 0.1 < (0.1

• IRON, DISSOLVED (UG FE/L) ' 60 < 50 ' 70 100 '

IRON, TOTAL (UO FF/L) 310 " 1000 170 1 1040
MANGANESE, DISSOLVED (UG MN/L) ' • 50 < 50 < 50 ' 50

,MANGANESE, TOTAL (UG MN/L) < • 50 1 110 < 50 60
ZINC. TOTAL (UQ ZN/L) * 20 < 10 * 20. 30

NUTRIENTS " ' "

CARBON, DISSOLVED ORGANIC (MG C/L) ' 3. ' 4. < 4. * 3.
CARBON. TOTAL ORGANIC (Mg C/L) 0 5. " 4. " 4. * 4.
CARBON DIOXIDE (MG C02/L) 0.3 2.3 0.4 0.4

NITROGEN, TOTAL AMMONIA (Mg N/L) 0.05 " 0.10 ' 0.04 O. 06 *:
NITROGEN, NITRATE+NIrRITE (MG N/L) ' O.36 ' 0.47 ' 0.53 ' 0.42
NITROGEN TOTAL INORGANIC (MG N/L) 0 0. 41 " 0. 57 0 0. 57 0. 48 "

* ORTHOPHOSPHATE. DISSOLVED (MG P/L) ' 0.01 ' 0.02 " 0.02 ' 0.01PHOSPHORUS. TOTAL (MG P/L) 0.04 " 0.09 * 0.03 .06

BIOLOGICAL DATA " " "

* DACTERIOLOGICAL DATA ' '

FECAL COLIFOR (LOQIO(/OOL)) ' 0.00 " - 1.54 " 1.00
FECAL STREPTOCOCCI (LOOIO(/IOOML)) " 0.48 ' 1.82 0. 90
FC/FS RATIO 0.33 ' -- 0.53 1 1.25

I4- - - - - - - - - - - - - - - --------------------
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TABLE D-3f

----------------------------------------------- ---------- ---------
STATION ' STATION ' STATION ' STATION

PARAMETER NAME (UNTIS) ' 15 " 16 ' 17 ' 6
* " 6/ 4/79 ' 6/ 4/79' 6/ 4/79 6/1/79

- - - - - ------------------------------- ---------- ---------- - -

PHYSICAL DAIA

MISCELLANEOUS DATA ' "
*-EC 50 50.I*

X-SECTION LOC (%I;ROM R-BK LK UPST) 40. 50. ' O. 50
SAMPLE DEPTH (METERS) 6.0 1.0 1.0 ' 1.0

I * FIELD MEASUREMENTS

WATER TEMPERATURE (DEG C) ' 26.0 26. 0 25.0 ' 26.0
SPEC CONDUCTANCE, FLD (UMIO/CM 25C)' 135. 127. 105. ' 93.
OXIDATION REDUCTION POTENTIAL (MV) 310 .... ' -- "

DISSOLVED OXYGEN. ELECTRODE (MG/L) 8.0 6.8 7.1 ' 7.1 :1
'PH (STD UNITS) 7.90 7.40 7.40 ' 7.50

LABORATORY DATA " .!

' COLOR (PT-CO UNITS) 30. 50. 48. a.
' TURBIDITY, HACH TURBIDIMET.R (FTU) 14.00 4.50 15.00 ' 13.00
' TOTAL FILTERABLE RESIDUE (MG/L) SO. 76. 72. " 79.

TOTAL NONFILTERABLE RESIDUE (MG/L) 10. < 10. < 10. 13. '

CHEMICAL DATA • 7

MINERALS AND METALS " '

ALKALINITY, TOTAL (MG CACO3/L) 53. 54. 47; ' 33.
SULFATE, TOTAL (1O S04/t.) 2. 2. <2. 4.
SULFIDE, TOTAL (MG S/L) < 0 1 ' 0. 1 ' 0. < 0. 1.1

IRON, DISSOLVED (UG FELL) < 50 360 440 " 160
IRON, TOTAL (UG FE/L) 1430 1630 1520 ; 980
MANGANESE, DISSOLVED (UG MN/L) < 50 < 50 < 50 c 'C 50

MANGANESE, TOTAL (UG MN/L) 100 50 < 50 ' 60 '1
ZINC, TOTAL (UC ZN/L) 30 20 40 ' <C 10

NUTRIENTS

CARBON, DISSOLVED ORGANIC (MG C/L) 3. 2. 3. ' 6.
CARBON, TOTAL ORGANIC (MO C/L) 4. 3. 4. " 6.
CARBON DIOXIDE (NG C02/L) 1.3 4.1 3.6 2.0

NITROOEN. TOTAL AMMONIA (MO NIL) 0.04 0.09 0.07 ' 0.04
NITROCEN, NITRATE+NII'RTIE (MO N/L) 0.53 0.70 0.68 0.23
NITROGEN, TOTAL INORGANIC (MG N/L) ' 0.57 0.78 0.75 ' 0.27 ,

ORTHOPHOSPHATE, DISSOLVED (MG P/L) ' 0.02 0.06 0.06 ' 0.04
PHOSPIORUS, TOTAL 06 P/L) 0.05 0.07 0.07 ' 0.04

BIOLOGICAL DATA *'*

FECAL COLIFORM (LOGIO(/100ML)) ' -2.61 2.6 0.00

FECAL STREPTOCOCCI (LOIO(/IOOML)) - '. 11 '. 3.
FC/FS RATIO -- O.31.50 '34.90 O 0.01

------------------------------------------------------------------------------ ---------
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TABLE D-3g

•" ' STATION
PARAMETER NAME (UNirS) ' 19' 6/ 5/79 "

PHYSICAL DATA /

* MISCELLANEOUS DATA
X-SECTION t.OC (%FROM R-BK LK UPST) 50.

* SAMPLE DEPTH (METERS) ' 1.0

FIELD MEASUREMENTS

WATER TEMPERATURE (DEI C) * 26.0
* SPEC CONDUCTANCE, FLD (UMHO/CM 25C)' 98.
* OXIDATION REDUCTION POTENTIAL (MV) --

* DISSOLVED OXYGEN, ELECTRODE (MG/L) 6.9 '
* PH (STD UNITS) 7.40 'I

* LABORATORY DATA

COLOR (PT-CO UNITS) ' .* TURBIDITY. HACH TURDIDIMETER (FTU) ' 15.00 ,
TOTAL FIL1ERABI.E RESIDUE (MG/L) * 56.

TOTAL NONFILTERABLE RESIDUE (MO/L) 11.

- - CHEMICAL DATA
* MINERALS AND METALS

' ALKALINITY. TOTAL (MG CACO3/L) 33.
SULFATE, TOTAL (MG 804/L) 4.
SULFIDE# TOTAL (MG S/L) ' C 0. 1
IRON. DISSOLVED (UG FE/L) 1 120 '
IRON. TOTAL (UG FE/L) ' 960
MAPWANESE DISSOLVED (UG MN/L) C 50

MANGANESE. TOTAL (UG MN/L) * 60
* ZIIIC. TOrAL (UG ZN/L) ' C 10

NUTRIENTS ' I

' CARBON. DISSOLVED ORGANIC (MG C/L) " A 4.
' CARBON# TOTAL ROANIC (MO C/L) ' 6. i
* CARBON DIOXIDE (MG C02/L) ' 2. 5

NITROGiN, TOTAL AMMONNIA (MO N/L) * 0.04
NITROGEN, NITRATE+NITRITE (MG N/L) 0. 23

* NITROGEN. TOTAL INORGANIC (MO N/L) ' 0.27

ORTHOPHOUPHATE# DISSOLVED (MG P/L) <0.01
PHOSPHORUS. TOTAL (MG P/L) 0 0. 03 "

BIOLOGICAL DATA
I *

B ACTERIOLOGICAL DATA

0 FECAL COLIFORM (LOGIO(/IOOiML)) ' 0.48
0 FECAL STREPTOCOCCI (LOGIO(/IOOML)) ' 3.97 'l
' FC/FS RATIr <0.01
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TABLE D-4a

** LkKE SEMINOLE WATER QUALIT MANAGEMENT STUDY *6

CORPS OF ENGINEERS (4CONTRACT DACWOI-Th-C-O0') PHASE Ile CYCLE 4 (7/16-19Z|979)

WATER DUALITY SAMPLING RESULTS
Grab Samples

---------------------- ------ -- - - ----------------

* ' STATION * STATION * STATION * STATION
* PARANETER NAME (UNITS) 0 01 * 02 7 03 * 04

: 719,/79. 719/79 1 /8, 79 6 7/ 1/8.0

STPHYSICAL DATA : 6 * 9

* MISCELLANEOUS DATA 4 * . 0 0

• X-SECTION LOC (IFROM R-BK LK UPST) * SO. * 50. 0 . 50.
* SAMPLE DEPTH (METERS) * 1.0 1.0 4 1.0 1 &.0

FIELD MEASUREMENTS * "

WATER TEMPERATURE (DtEG C) 27.5 * 28.0 27eS 28.0
• SPEC CONOUCTANCE. FLO (UMNHOnM 2UC)v 60. * 64. * 67. • 73O XIDATION REDUCTION POTENTIAL (MV) • - .. ; -

DISSOLVED OXYGEN. ELECTRODE (MGL 0 7.3 7.0 8.1 T?3

PH ISTD UNITS) O.30 7UN T00 N L '0 -- O -10

• LAROaAiTORY DATA •;0

* COLOR (PT-CO UNITS) * 32. * 38. 9 45. 70.s
* TURRICITYe HACH TIJRBIDIMETER (FTU) 0 7.00 * 8.50 * 9.80 12.00
0 TOTAL FILTERABLE RFSIDUE (MG/L) 0 61. * 60.* 56 * 68* 4* .

TOTAL NONFILTERABLE RESIDUE (MG/LI 1 0Q. * Il. 27.

* CHEMICAL DATA • 0

4 MINERALS AND METALS 6 e 6 •

ALKALINITY* TOTAL (NG CACO3/LI * 16. 17. * 200 23.
0 SULVAIC. TOTAL ING S04/L) 0 S So 4. * Il. e
. SULFIDF. TOTAL (NG S/LI ' C 0.1 < < 0.1 , < 0.1 < C 0.1 ,

ICN. DISSOLVED (UG FF/LI * 60 9 60 0 100 t 100
* IPCk. TOTAL (UG FE/L) * 6S0 * 730 4 1030 ' I50
* MANGANESE. DISSOLVED IUG MN/L) 9 < 50 • < 50 0 < So • 60

S4MANGANESE, TOTAL (UG MN/L) • 60 * 50 * 60 * 130 ;
ZINC. TOTAL (UC ZN/L) • 20 - 20 * 40 20

NUTRIENTS .

CARCN. DISSOLVEo ORGANIC (G C/LI S* : S. 5. S
9 CAPRON. TOTAL ORGANIC (MG C/L I $ S. * 6. 6. t0.
9 CARBON DIOXIDE (MG C02/L) 1.5 * J. * 3.0 3.4 *

* NITROGFN, TOTAL AMMONIA (NG N/LI 0 0.05 * 0.02 • 0.02 * 0.0
NITROGN. NITRATEINITRITE (NG N/L) s 0.17 0 0.1? * 0.2% * 0024 :
NITROGEN. TOTAL INORGANIC ING N/L) 4 0.22 0.19 • 0.25 Oe28. • . .4

ORTHOPHOSPHATE. DISSOLVED ING PfLl * (0.01 0 (0.01 0.01 <0.01

0 PHOSPHORUS. TOTAL (NG PILI * 0.04 • 0.04 6 0.05 S 0.06

* BIOLOGICAL DATA e

BACTERIOLOGICAL DATA 0 6 0 4 0

FECAL COLIFORM (LOGIO/IOOML)) * 0.00 * 0.8S * <0.00 .90 •
FECAL STREPTOCOCCI ILOG10(/l00ML1 * 1.68 * 1.82 9 1.89 2 2.32 •
FCFS RATIO ' 0.02 * 0.11 0 (0.01 5 0.s3

D.1
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TABLE D-4b

' ' STATION * STATION * STATION * STATION *
* PARAMETER NAME (UNITS) o 05 06 * 07 07

718179 7/18.'79 * 7/18/79 7 7/26/79

' ~PHYSICAL DATA o: .

ISCELLANEOUS DATA.X-sEcTio, LOC (XFROM R-SK LK UPST, • O5 0. 50 40 00
•SAMPaLE DEPTH IMETERS) • 1.0 1.0e too6.

.' FIELD MEASUREMENTS" 5 S •

WATER TEMPEqATURE (DEG C) * 2800 27.O 28.0 20
* SPEC CONDUCTANCE* FLO (UMNO/CM 25C' 77. 0 77. v 800 63.

OXIDATION REDUCTION POTENTIAL IMV) 350 30
DISSOLVED OXYGEN. ELECTRODE (MG/L) 7.9- 709 0 704 704 a
PH (SD UNITS) *O7.20 * 7 7.30 T720 a

o LABORATORY DATA e 6 0
* 0 0 6 S

COLOR (PT-CO UNITS) * 70. * 65. * 65e 6S.STURBIDITY. HACH TVJADIDtMETER (FTU) - 19.00 9 13.000 12*.0 • 13o00
*TO1TAL FILTERABLE RESIDUE 114G/L 

•  
T 6.0• 72o 78. 730*

* TOTAL NONFILTERABLE RESIDUE (MG/LI* 29. * 12. * 100 * 1. o
CHEMICAL DATA 0 • 0K ~* MIERAS AND METALS F./LI UG:

SALKALINITYs TOTAL ING CAC03,'Ll 19 • 3 2

•SULFIDE* TOTAL IP4G S/L.) 001 0!; 0!1 < ONt

I i.~DISSOLVED JUG Frt/Ll e 00 to IS I2 lie
oIRON* TOTAL JUG FF/L) < 181:' 1380 870 • 1350
MANGANESE. DISSOLVED JUG MN/LI e ( 50 4 50 < ( SO • ( SO *

MANGANESE. TOIAL JUG MN/L) * 140 1 100 •< s <O s o
ZINC. TOTAL JUG ZfJ/LI * 20 10 30 * 30 *

S .NUTRIENTS . : U "

o CAROON. DISSLVED ORGANIC (MG C/LI * 6. : 4. 9 6. 9 S.
CARBON, TOTAL ORGANIC (MG C/L) * 8. * 9. * 6. • 6. B
CAP ICN DIOXIDE (MG CO2/LI o 2.2 * 3.2 •  

2.2 2.6 U

NITROGEN* TOTAL AMMONIA (MG N/LI 0 0.06 * 0.04 * 0.06 9 0.05
9 NITRCGFN9 MITRATE+NITRITE (MG N/LI 0 0.26 0*36 * 0.26 * 0.26 °o NITROGENo TOTAL INORGANIC (MG N/LI 0.32 * 0.40 0.32 0.31

OPTHOPHOSPHATE, DISSOLVED (MG P/L) * (0.01 0001 : (0.01 * (0.01 :
* PHOSPHORUS. TOTAL (MG P/L) * 0.06 * 0.06 O*OS • 0.05

BIOLOGICAL DATA 6 0 o 5

0 EACT ERIOLOGI CAL DATA 9 9

FECAL COLIFORM (LOGIOI/IOOMLI) (0.00 -C0.00 * 0.70 * --SFrCAL STR FPTOCOCC! (LOGIO(/1OOP41)) @ 2.46 9 I.85 1041 --

FC/FS RATIO 9 <0.01 0 -0o.01 0*19

-------- ---- - - ------- -------- - -- ---

1-2
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TABLE D-4c

* STATION - STATION - STATICN - STATION
PARAMETER NAME (UNITS) 0 O ', 09 * 09 a t0o *
**7/37/79 : 7/17/79 :7/17/179 : 7/37/79

PHYSICAL DATA 0

* MISCELLANEOUS DATA *

X-SECTION LOC (XFROM R=-K LK UPST) 50. so. * SO. * 40.
SAMPLE DEPTH (METERS) L.0 * eo l SO 1 00

FIFLD MEASUREMENTS " S " 6

WATER TEMPCRATURC (DEG C) * 28.0 a 26.0 0 27.5 * 26.0
SPFC CONDUCTANCE. FLn (UMHO/CM 25C)l 66. 9 80. 0 St* 9 SO.
OXIDATION RFOUCTION POTENTIAL (MV) 410 I 370 * 380 * 370

nISSOLVED OXYGEN. ELECTRODE (MG/L) * 6.3 0 7.3 * Set 9 6e7
PH (STO UNITS) 7.40 0 7.60 ?.20 9 6eO

LABORATORY DATA S a .
COLOR IPT-CO UNITS) I , 950 9 tiOg , 00

TURBIDITY. HACH TUrlOI TER (FTU) 0 13.00 0 12.00 * 15.00 0 12.00
TOTAL FILTFRABLE RESIDUE (MG/L) 73. * 64. I 69. * 62.

TOTAL NONFILTERABLE RESIDUS IMG/1L) 9. 13. 13. 14.

CHEMICAL DATA 6 e

MINERALS AND METALS 6 0 I 9

ALKALINITY. TOTAL (MG CACO3/L) '26* * 23. 0 24. 0 24.
0 SULFATF, T3TAL (MG S04/L) 6. * 7. a 7. a 7.
' SULFIDr. TOTAL (MG S/L) < 0.1 * ( 0.1 < ( 0.1 * ( 0.11

IPON. DISSOLVED (UG FE/L) 1 100 100 e 300 * 60
]IRCNv TOTAL (UG FE/L) * 650 I 850 * 930 0 800
MANGANESE, DISSOLVED lUG MN/L) < 50 < SO < 50 - < SO

MANGAN'SE. TOT.tL (UG MN/L) ) 60 a 120 160 " Ito
ZINC. TOTAL IUG ZN/L) 30 * 40 20 * 20

NUTRIENTS 00

CARBCN. DISSOLVED ORGANIC (MG C/LI 6* 7. S o. * 4.
CARiON. TOTAL ORGANIC (MG C/L) * B. * 7. * 6* S.
CARnOh DIOXIDE (MG CO?/L) 2.; 1.; ' 2.9 2 0.3

NITROGEN. TOTAL AMMONIA (MG N/L) < (0.02 ' 0.02 * 0.04 0 0.02
NITROGFN.NITRATFNITrlITE (MG N/L) , 0.21 , 0.17 0 0.18 0.09
NITROGEN* TOTAL INOPGANIC (MS N/LI <023 0.19 0.22 * 0.11

ORTHOPOSPHATE, DISSOLVED (MG P/LI ' 0.01 * (0.03 * 0.02 4 (0.01
PH'OSPHtORUS. TOTAL (NG P/L) * 0.05 0.04 * .0 5 0*04

V-..1LOGICAL 9ATA ::
ACTIOLOGICAL DATA

. . : :
FECAL COLIFOPM ILUGIO(/IOOMLII * 1.04 4 0.00 * " (0.00
FFCAL STREPTOCOCCI ILOGIO(/IOML)I) * 1.65 * 1.53 9 .. * 1.53
rc/F RATIO 0 0.24 0 0.03 ' -- (0.03
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TABLE D-4d

---- - - - - -
* STATION * STATION • STATION * STATION '

PARAMETER NAM4E (UNITS) 1 10 I t nI I 2 *
7 7/17/79 7117/79 7/t?79 7/38/79

--------------------- ------

PHYSICAL DATA * : * S

MISCELLANEOUS DATA * 5 6 5

X-SECTION LOC lZFRON R-BK LK UPST) " 40. * 60. " 60. ' 50.
SAM4PLE DEPTH (METERS) ' 5.0 1.0 6 50 t 100

FIELD MEASUREMENTS * ' 5 0 5

*,ATR TC.MPERATUP IDEG C) 28.0 29.0 "2.0 30.0SPEC CONDUCTANCE. FLO (UMHO/CM 25C 800 83o.0 99. 0 86*0
OXIDATION RF.DUCTION POTENTIAL (MV) * 390 400 • 380 - *

DISSOLVED OXYGEN. ELECTRODE (MG/LI 6*2 * 7.1 4.2 8.3
PH (STD UNITS) * 7.30 * 7.60 7 7.50 * 7.30

LABORATORY DATA . . .

COLOR (PT-CO UNITS) • 100. o 75. * 75. * 36.TURBIDITY9 HACN TURRIOIMETER (FTU) * 15.00 1100 31.00 * 1.60 *
TOTAL FILTERABLE RESIDUE (MG/L) .60. * 66. * 75o * 7 3o

4 •
TOTAL MONFILTFRALF RFSIDUEE (MG/L) Is. * to. 17. to

CHEM1CALD ATA 4 0 * •

MINERALS AND METALS o o o

ALKALINITY. TOTAL (MG CACO3/L) 0 26. * 27o 9 29. a 34.
SULFATe. TOTAL (MG SO/L) 0 To 9 6. 4 S. 0 < to 0
SULFIDE. TOTAL (MG S/LI < 0.1 < ( 0.1 , ( 0.1 < o.1

IRON. DISSOLVED (UG FE/L) 4 60 80 < 80 o 50
IRON. TOTAL fUG FE/L) • 910 800 650 * 120
MANGANESE. DISSOLVrD lUG MN/L) o 50 ( s0 * ( 50 * • 5O '

MANGANESE. TOTAL (UG MN/L) * 140 * 90 * 130 < SO 
ZItC! TOTAL (UG ZN/L) • 20 * 20 * 30 30

* NUTRIENTS 0e

* CAROC. DISSOLVED ORGANIC (MG C/L) 9 S. * S . * So * 6.
CARBO,. TOTAL ORGANIC (MG C/L, 0 6. * 6. * 6. 6.
CAROON 6IOXIDE (Mr C02/L) 0 2.4 1.3 1 7 3.3

NITROGEN. TOTAL AMMONIA (MG N/LI ' 0.02 * 0.02 ' 0.02 OO.05
NITROG.N. NITRATE*NITPITE (MG N/L) 9 0.20 * 0.10 4 0.19 * 0.02 i
NITROGEN, TOTAL INORGANIC (MG N/Ll * 0.22 * 0.12 9 0.21 * 0007

SOPTHOPHflSPHATE. OISSOLVEO (MG P/LI * (; 0.01 0.01 * 0.0) o (0.01
PHOSPHORUSo TOTAL (MG P/LI * 0.04 * 0.04 * 0.04 * 0.02 

BIOLOGICAL DATA S * * *

VACTEPIOLOGICAL DATA , S I "

FCAL COLIFORM (LOGIO(/IOOWL)) o -- o <0.00 -- a (048
FECAL STREPTOCOCCI (LOGIOI/IOOML)) 0 0 0.48 0 :• 0.90 1
r C/FS RATIO < - 0.33 < - 0.43.... O* 90 5

- - - -- -- - -----
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TABLE D-4e

*9STATION *STATION *STATION *STATION
* PARAMETER NAME (UNITS) 0 13 * 13 * 14 Is 1

9 7/16/79 *7/16/079 *7/16/79 ?Z716/79

[ '.Sa a
--- -A L -- - - -D -- - - -- - --- - - - - - - - - ---- - - - - - -- - - -

' PHYSICAL DATA * ,6

* MISCELLANEOUS DATA 0

* X-SECTION LOC IXFRON R-BIK LK UPST) * 30. 30. S0 * 60.
* SAMPLE DEPTH (METERS) 1.0 0.0 1.0 I0o

FIELD MEASUREMENTS

WA ER TEMPERATURE IDEG C) 31.0 • 27.0 29.0 30.0
* SPFC CONDUCTANCE. FLO (UMHO/CM 2SC1) 136. 146. 184. 0 126.
* OXIDATION REDUCTION POTENTIAL (MV) * 340 * 360 -- * 361

* DISSOLVED OXYGEN* ELECTRODE (MG/L) * 9.2 5.2 9.2 12.3
* PH (STO UNITS) S.5o 7.50 6.00 .70

* LABORATORY DATA a

* COLOR (PT-CO UNITS) * 20. 35o 0 23. * 26.
* TURQIDITY. HACH TURBIDIMETER (FTUI * 9.10 17.00 5.00 * 6.0o
* TOTAl. FILTERAI.E RESIDUE MG/LI l 01. 0 99. 190 92.

o TOTAL NOIILTFRABLE R'SIDUE (NG/L) * 5o 24. 5 0 9. e

SCHIEN4TCAL DATA e 0 4

6 MINERALS AND METALS ' 9 a a

ALVALINITY. TOTAL (MG CACO3/L) o 59. a 55. at* 6 So. a
a SULFATE. TnTAL (MG S04/L) a 2 * 2. 2. 0 3o a
* SULFIDE., TOTAL (MG S / L) < ( 0.1 < ( 0.1 * < 0.1 : < Oo

IRON. DISSOLVED (UG FF/LI * 60 * 90 90 60 a
a IRON. TOTAL (UG FE/L) * 390 1 3620 a SO : 400 a
a MANGANESE. DISSOLVED (UG MN/LI < so 90 < 50 50

M MANGANFSE. TOTAL (UG MN/LI * • 50 260 < ( 5o 60o
* ZINC. TOTAL (UG ZN/LI * 30 * 40 * 30 a 30

* NUTRIENTS a a a

CARBON: DISSOLVED ORGANIC ING C/LI * 54 A* 6. • 4. •
CAR ON TOTAL OPGANIC (MG C/LI a 6. a 50 * 7. a 6. a

a CAR8ON DIOXIDE (MG C02/L) 0.3 0 3.3 .5 * 0.2

a NITROGEN. TOTAL AMMONIA (0G N/L) 0.03 0.06 0.06 a (0.02
a NITqCGFN. NITRA-TCNITRITE (MG N/LI 0 0.20 0 0.57 * 0.37 a o.o3 *

NITROGEN, TOTAL INOPGANIC (MG N/LI a 0.23 * 0.62 0.43 <0.37

a ORTHOPtOSPHATF. DISSOLVED (MG P/LI <0.01 0.03 (0.01 <001
a PHOSPHORUS. TOTAL (MG P/LI * 0.03 a 0.07 a 0.02 a o.oo

* *BIOLOGICAL DATA 9 * S a

a BACTERIOLOGICAL DATA a a

FECAL COLIFORM (LOGIOI/IOOL ) 0 0.00 09-- a 0 0.60
a FFCAL STREPTOCOCCI (LOGIO(/IOOML)) a 04a 0 -- 1.58 a O.?q a
SFC/FS RATIO 0.33 a --- 0.21 a 0.67 0

I
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TABLE D-4f

P* ' STATION 0 STATION * STATION * STATION
* PARA4ETER NAME (UNITS) I ,5 * 16 * 17 i 18 s

7/16/79 7/16'79 7/16/79 7117/79

--------- ------------------- ------------ ---- - --------------

.5 PHYSICAL DATA : : 9 9 0

* MISCELLANEOUS DATA * : 0 9 •

o X-SECTInN LOC (FROM R-BK LK UPST) 60. * .o 5. SO.
* SAMPLE DEPTH (METERS) * 3o0 1.0 1 .0 1 3.0 *

FIELD MEASUREMENTS

o WATER TEMPERATURE (D.G C) 28.s 9 27.5 27.0 28.5
SS PEC CONDUCTANCE. FLD (UM4H0/CM 25C)

o  
1260 6 114. 106. 0 113.

* OXIDATION REDUCTION POTFNTIAL (MV) * 330 --... -

* DISSOLVED nXYGEN. ELECTRODE (MG/L) a 0.e : 6.0 8 6.6 • 6.6 ;
P PH (STO UNITS) * 8.30 * 7.60 * 7.20 e 7.50 5

* LABORATORY DATA I

COLOR (PT-CO UNITS) * 33. 4 4S. o SS. * 65.
* TURBOIDITY* HACH TUPRIDIMETER (FTU) o 9.00 * 9.20 * 9.60 9.40
KTOTAL FILTERABLE RESIDE (MG/L) - 136. 86.: 89. P

oTOTAL NOIFLTEI ALE RESDUE qMG/ L) 0. • 7. • to. 12.
~CHE MICAL. DATA :°

. 4 . 4 . 3 . * 1..~: MINERALS AND METALSm

•ALKALINITY* TOTAL (MG CACO31L) • 46. ee  42. 3?. • A1.

* SULFATE% TOTAL (MG S04/L) I 3 . 3 . 3. S. I
o SULFIDE. TOTAL (MG S/L) < 0.3 e < 0.3 * ( 001 < 0.3

IrON9 DISSOLVED (UG FE/L) 6 0 110 260 9 TO
o IRON, TOTAL (UG FE/LI * 740 * 810 1200 0 1020
. MANGANCSE. DISSOLVFD (UG MN/L) < 50 < • SO < 50 < 50

MANGANESFo TOTAL lUG "N/LI 9 80 1 60 100 120
*ZINC. TOTAL IUG ZN/LI * 40 * 40 * 50 * 20

* NUTRIENTS *

CARBON, DISSOLVED ORGANIC (MG C/L) * 4. * 5. 5. S. *
* CARRON* TOTAL OPGANIC (MG C/L) * 6. * 6. 6. * 7.
. CARBON DIocXIDr (MG C02/L) * 0.4 6 2.0 * 4.4 9 2.4*

* NITQOGfN: TOTAL AMMONIA (MG N/L) 0.02 * 0.03 0 <0.02 '. 0.02 5

* NITqCGCN, NITPATE.NITPITE (MG N/L) * 0.53 * 0.52 0.48 0.22
NITROGEN. TOTAL INORGANIC (MG N/L) ' 0.55 ' 0.55 (0.50 0.24

' ORTHOPHOSPMATE, DISSOLVED (MG P/LI 0.01 * 0.03 0.03 * (0.01 *
* PHOSPHORUS. TOTAL (MG P/L) * 0.06 * 0.06 * 0.05 * 0.04 *

BIOLOGICAL DATA 9 * . .

* EACTERIOLOGICAL DATA• o * I

FCCAL COLIORM4 (LOGIOt/IO0ML)I) -- I t.9S 2.10 0.41 4
* FFCAL STREPTOCOCCI ILOGIO(/I0O0PAL| 9 --- .04 * 1.89 * 3.3P'

F FC/FS RATIO t -o .18 3.62 (0.01 '

o E 
o-
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TABLE D-4g

- --
0 STATION

PARAMETER NAME (UNITS) 0 19
* 7/17/79

PHYSICAL DATA 0

MISCELLANEOUS DATA 1

X-SECTION LOC (%FPOM R-BK LK UPST) g 5o.
SAMPLE DEPTH (METERS) * 1.0

FIELD MEASUREMENTS

WATER TEMPFnATURE (DEG C) 28.5
SPFC CONDUCTANCE. FLn (UMHO/CM 25CI* 112.
OXIDATION PEDUCTION POTENTIAL (MV) * --

DISSOLVED OXYGEN9 ELECTRODE (MG/L) * 6.6
PH (STO UNITS) 9 7.30

LABORATORY DATA 9

COLOR (PT-CO UNITS) * 65.
TUpn|DITY. HACH TURBIDIMETER (FTU) 6 9.60
TOTAL ILTRALE RESIDUE (MG/L) 82.

TOTAL NONFILTFRALE RESIDUE (MG/L) 2.

CHEMICAL DATA

MINERALS AND METALS *

ALKALINITY, TOTAL (MG CACO3/L0 ' 40.
SULFATE. TOTAL (MG S04/L) S 5.
SULFIDE. TOTAL (MG S/L) C 0.1

IRON. DISSOLVED (UG Ft/L) * 60
IRON. TOTAL (UG FE/L) 0 920
MANGANESE. DISSOLVED (UG MN/L) 0 ' 50 

MANGANESE. TOTAL (UG MN/L) * 110
ZINC. TOTAL (UG ZN/L) * 30 1

NUTRIFNTS 9

CARnON. DISSOLVED ORGANIC (MG C/L) S o.
CARBON. TOTAL ORGANIC (MG C/L) * 5 4
CARF3ON DIOXIDE (MG C02/L) * 3.7

NITPOGFN. TOTAL AMMONTA (MG N/L) * 0.05
NITnGEN. NITRATE+PlITRITE (MG N/LI * 0.22
NITROGEN. TOTAL IN4ORGANIC (MG N/L) 0.27

ORTHOPH3SPHATEe DISSOLVED (MG P/L) * 0.01
PHOSPHORUS. TOTAL (MG P/L) 0.05 4

BIOLOGICAL DATA
eACTEROLOGtCAL DATA €

.9

FECAL COLIFORM (LOGIOI/IOOMLII * 1.11 a
FECAL STREPTOCOCCI (LOGIO(/IOOMLIl * 3.46 0
FC/FS RATIn * (0.01
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TABLE D-5a

00 LAKE S.MIPIOLE WATCR# fUALITY MANAGFMENT STUnY 00

CURPS OF ENIGINEERS (CU'ITqACT DAC31-78-c-oIt) PIASF i, CYCLE S (e/13-16/1079)

WATER OUALITY SAMPLING kESULTS

Grab S amp les

• ' STATICN * STATION * STATInN S STATION 6• PARAM.ETER NAM.E (UNITS) 01 a 02 G 03 04
* 8/15/79 * 8/15/79 8/15/79 A A/15/79

-------------------------------------- ----------------------

PHYSICAL DATA * . * 9

MISCELLANEOUS DATA •

X-SECIMN LOC (.FPCr'M n-?K LK UPST) 
•  

s0. 50. * 50. * 50.SAMPLE DEPTH (METERS) * 1.0 1 1.0 * 1.0 * 1.0

FIELD MEASUREMENTS • S S

.rATER TEM4PERATURE (OEG C) • 28.0 28.0 28.0 ' 29.C
S'CC CCNDLCTANCE. FLO (U.'AHO/CM 25C)- 61. * 73. * 74. * 64.
OXICAT!ON REDUCTICN POTENSTIAL (MV) I -- S - --

OISSCLVED OXYG-:N. ELECTRODE (MG/L) * 7.8 * 7.3 * 7.a . 7*8Ph (SD UNITS) * ,.0 ' 7.30 * 7.30 8.10

LAOoRATnRY DATA , .

CrLCR (mT-CO UNITS) 24. 22. 22. 3!6.
TLROICITY, HACH Tr'OIOI;4ETER (FTU) 3.80 * .30 24.5 3.90TCTL FILTENAGLE RESIDUE (MG/L) 0 47. * 47. *. " 5.

TCTAL N.INFILTERAOLE RESIDUE (MG/L) • 4. . 6. C 2. * 4. 5

CHEMICAL OATA ,
MINERALS ANO METALS : .

ALKALINITY, TOTAL (MG CACO3/L) * 17. I1. 22. * 12.
H LClDE (MG CL/L) 4. 4 4. 4. 4. .StLLFA1E9 IOTAL (MG SCA/L) 4. 0 4. .* 5.

SULFICE, TOTAL (MG S/L)" < 0.1 4 0.1 < 0.1 < 0.1
CALCIUM# TOTAL (MG CA/L) • 37 4.1 4.2 3. 9
HArlONESS. TOTAL (M4G CACO3/L) 26,0 * 290 * 31.0 34.0

IRON. DISSOLVED (UG FE/LI 80 70 * 90 5 150
ITPOK. TOTAL (UG FE/L) * 540 620 * 560 * 600 •MAGNESIUM. TOTAL (MG MG/L) 1.5 1 1.6 1 *5 1.4 

*MANGAMIESEo DISSCLVED lUG MN/L) < 50 < 50 < * 50 * C 50,APIGAESE. TOTAL LUG MN/L) * 70 so 8 60 60'
I CTASSIUM. TOTAL (1IG K/L) 1.9 2.0 1.9 2.0

SCDIUM. TCTAL (MG NA/L) ' .0 0 5.3090 0.c0 * 5.80
ZINC. TOTAL (UG ZN/LI * 40 * 40 * 20 * 100

NUTRITS I E T S

CARA2Ch. DISSOLVED ORGANIC (NG C/L) 4. 4. * 4. * 5.CA'f!PCN TCTAL ORGANIC (MG C/L) 5 5. * 5. S. 6. 9CArON DIOXIDE (MG C02/L) 6 3.1 * 1.7 9 2.2 . 0.2
NITrCGCN* TOTAL AMMCNIA (MG N/L) * 0.03 0 0.05 * 0.05 * 0.02NITCCGEN, N:ITRATE+NIT4lTE (NG N/L) * 0.955 0.03 OOd 0 0.09h ITROGIEN. TOTAL INORGANIC (MG N/L) * 0.13 0.13 0.13 * 0.11

NITCOGVN. TOTAL KJELDAHL (MG N/L) e 0.5 * 0.5 5 0.5 * 0.7* NITROGFN. TOTAL OPGANIC (lAG N/L) 0.5 0.5 0 0.5 0 0.7
* NIT.OGCN. TOTAL (G N/L) 1 0.6 0.6 * 0.6 0.8

OATCPHOSPfATCv OISSCLVED (MG P/L) * <0.01 < (0.31 ' co.01 * <0.01*I * CSPORUS, TOTAL (MG P/L ) 0,02 0.02 9 0.02 9 0.05 1

BIOLOGICAL DATA : 0 . ,

eACTEnIOLOGICAL DATA 9 *

FECAL COLIFnR4 (L'IOGI0(/IOOML)) 3.04 * 1.33 * 1.00 6 1.0e
FrPCAL STREPTOCOCCI 4LOGI3/100MLIl 9 3.70 . 1.93 1.51 1.4ARFC/FS QATIJ 0 0.18 * 0.15 0. 31 0 0.40

9 1 9
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TABLE D-S.,

-- -- -- - - -- - - -- - - -- - - -- - - - -- - - -- --- - - - - -

" STATION * STATION ; STATION " STATIONJ 0' PARAMETER NAMF (UNITS) 0S • 06 * 07 " 0?
* 8/1S7q /15/9 R/14/79 8/14/79

- - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - -• ~ PhYSICAL CATA " "
PISCELLANEOUS DATA 

I •

X-SECI3ON LOC (XFRCM R-K LK UPST) * 50. * 50. o 50. So s.* SAMPLE DEPTH (MCTERS) 1.0 g 1.0 13 5.0
FIFLO MEASUREMENTS . . . .

iATER TES4PFRATURE (DEG C) * 28.0 ' 28.0 ' 29.5 ' 27.5 e• SPEC CONDUCTANCE. FLO (UMHC/CM 2ECi* 019. 0 . " 96. 103. ** OXICATICN P.EDUCTICN POTENTIAL (MV) --.. 480 500o

DISSOLVED "XYGEN, ELECTRODE (MG/L) * 6.4 * 7.0 0 7.6 0 5.3 .* PH (SID UNITS) 8.)0 7.90 7.40 7.50
• L AORAT RY DATA •

. CCLCR (PT-CO UNITS) " 49. " 34. 36. 3 36. "0 TORD!CITY. HACH T:JRUIDIMETER [FTU) * 6.50 ' 4.50 .500 0 4.80* TOTAL FILTERALE RESIDUE (MG/L) 65. - 59. 0 a80. 70.

* T-TAL IJONFILTERABLE RESIDUE (MG/L) 4. * 5. * 7. * 9.; ~CH-EMqICAL DATA :;* **

MINrnALS AN[' PETALS o • o '

ALKALINITY, TOTAL (t4G'CACO3/L) * 26. * 24. * 32. 0 34.* CHLURI E (.:4G CL/L) * "3 * 4. o 5. 0 4.* SLLFATC* TOTAL (1G S04/L) a 8e 6. * 6. 9 7.

StiLrLCE. TOTAL (MG S/L) < 0.1 ( 0.1 < ( 0.1 o< 0.1 o* CALCIUM, TOTAL (MG CA/L) 4.0 7.3 * 8.8 o 4o9* HAPDNESS. TOTAL (MG CACO3/Li 33.0 34.0 5 55.0 * 50.0
SI;CK9 DISSOLVED (UG FE/L) o O o* 90 160 1 140* I ;CK. TOTAL (UG FF/L) • 650 ' 690 5 5QO 5 330M MAGNSIUMo. TOTAL (14G '4G/L) 1 1.4 1 1.6 1 3.6 * 1.5

o MANGANW.. DISS6.LVED (UG MN/L) ' qo * 110 < 50 < 50* :4ANGANSC.I TOTAL (UG :.N/L) 133 180 • 113 s O" CTASSIUN. TOTAL (MG K/L) o 1.9 o 2.0 * 2.0 1.8
SCOIUV. TOTAL (M4M NALl * 8.70 * 7.70 * 4.00 * 3.50* ZI C. TOTAL (UG ZN/LI 20 * 30 * 30 * 20

* NLTPIE?ATS 
*

* CRCK. r)ISSOLVFD ORGANIC 04G C/L) 7* . ' 4. a S. 5.CAflaOPI. TOTAL ORGANIC (HG C/Li 8. 6. * 5. * 6.* CADnc, oIOxio (MG C02/L* 0.5 * 0.6 * 2.3 * 2.I NITWOGFN* TOTAL AMMO11IA (MG N/L) * 0.03 * 0.02 < 0.02 0.02G PIITIr.ctN I PiTRATE•NITRITE (MG N/L) 0.10 0.14 * 0.19 * 0.20 .• KITRCGN* TOTAL INORGANIC (G N/LI 1 0.13 0.16 (0.21 0.22
* NITROGEN. TOTAL KJCLOAtL (NG N/L) * 0.6 * 0.6 0.6 0.5N NIT:CGE N TOTAL ORGANIC (MG NI/L) * 0.6 0. : * .0.6 ,50.W NITrCGFN o TOTAL (0'.P N/L) 0.7 9 0.8 9 < 0.6 0 0.7
; Or.T KI 1 SPHATE. DISSO LvSD ( G P/L) < (0.01 <0.01 <0.03 < .0 I• PCSPMUQUS TOTAL (MG P/L) * 0.03 * 0.03 9 0.02 0 0.02
4 * OIOLCGICAL DATA

* DACTEPIOLOGICAL DATA **
Sr-CAS. CCLIrORM (LOGII)/1000NL)) <0.00 1 3.20 0 -- S --' FCCL STIr TUCOCCI (LOGIOIOOIlL)I 0 1.,49 1 1.53 * 0.78
S CIrs/r P4TM I <0.03 0.47 ....

*--------------------------------------------.
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TABLE D-5c

---------------------------------------------------------------

-'STATICN * STATION * STAT ION 9 STATICt4
2 :ARAMETFR NAME (UNITS) 0 08 * 09 * 09 * C

C /14/79 8/14/79 ' 8/14/19 6 8/34/,79 a

o• PHYSICAL DATA • •

S MISCELLANECUS DATA a "

I X-EC'ION LOC (IFID.4 R-iK LK UPST) * 50. * 50. 5 °
e  

50.
0 -AM=LE DEPTH (METERS) * 1.0 1.0 3 t 1.0

rIELD MEASUREMFNTS ' I "

:ATER TEMPERATUPF (DEO C) * 28.0 .29.0 29
I'EC CC4OUCTANCE. FLO (U'IHO/CM 25C)f 96. a 84. 88 85

* CXICATION 1EDUCTION POTENTIAL. (MVI * ,00 S 470 * 483 * 500

* DISSCLVED OXYGrNe ELECTRODE (MG/L) * 6.2 * 6.0 * 4.5 7.0 a
# PH (SID Ut ITS) * 7.30 7.50 * 7.30 * 7.70 0

9 LAORATOqY DATA 9 * I

* CCLCr (PT-CO UNITS) • 39. 55. 70. • 6S.
* TU.'3CITY. HAC4 TUP31DIMETFR (FTU) 5.50 * 8.10 14.00 * 9.00
, TrTAL FILTERADLE PESIDUE (IG/L) * 74. 69. 74. ?'3. 9

* TCTAL NONFILTERnABLE RESIDUE (MG/Li * 11. 0 30 * 150 I. 10.

* CHEMICAL DATA 9

. ",MVEWlLS AND METALS •

* ALKALINITY. TOTAL (MG CACC3/L) * 32. : 27. ; 27. * 27. :
* CILCRIDE VIG CL/L) 3. 40• 4. 4.0
S StLFAIC9 TOTAL (*4G .C4/L) 6. 0 6. 5. so

* SULFIs. TOTAL ('IG S/L) < c.1 < 0.1 < 0.. 0 < 0.1
• CALCIU'4, TOTAL (MG CA/LI 6.5 5.0 4.7 a 5.9
* hARMOIESS. TOTAL (MG CACO3/L) 48.0 34.0 • 39.0 * 410o

* ICN* OISS.LVED (UG FE/L) * 150 160 150 * 100 5

InCNo TOTAL (UG FE/'.) 730 860 * 960 * 1170
MA':;NCSIUM. TOTAL (4G 4G/L) 1 3.5 • 1.5 1 3.5 * 1.6

* MACANESE. IVI5SOLVEID ('UG WN/LI < s 50 50 60' < 50
* IANGAN-SF. TOTAL (lJG FIN/L I 50 190 * 25o ' 190

* PCTASS:iUM. TCTAL (MG K/L) 1.9 0 2.0 * 1•.e * 2.1

* .CfILV. TCTAL (MG NA/LI * 7.00 e 7.80 * 6.50 * 7.50 *
* ZINC, TCTAL (UG ZN/LI 50 * 110 * 110 40 '

* NUTRIENTS * 9

* CCK. DISSOLVED OROANIC (MIG C/LI S. S 5. 5 5. * s.
s Ch1 . TCTAL ORGANIC (MIG C/L) * S. 6. 6. 7.
* CAR1CN DIOXIDE (MG C02/L) 3.0 * 1.6 , 2.6 * 1.0

liITFOGEN. TOTAL AM.4NIA (MG N/L) * 0.03 9 0.10 0.13 o009 '
S '4ICCCN. flITPATE~fITPITE (M4G N/L) 0 0.18 * 0.07 * 0.04 0 C.07 •
* NITACGF.Ne TOTAL INORGANIC (rIG N/LI * 0.21 ' 0.17 * 0.18 * 0.16

* N;TIOCftl. TOTAL KJELnAIL (MG N/L) * 0.6 * 0.7 O.6 * 0.6
S *IITROGCN. TOTAL ODGAOIIC (4G 1/Li * O.t * 0.o * 0.5 ' 0.5
* NITROGEN. TOTAL (.G N/L) * 0.8 ° 0.7 0.7 * 007

OTHCPHOSPHATE. DISSOLVED (MG P/LI 0 <0.03 <0.01 9 <3.01 * <0.01
e FHCSPloqUS, TOTAL (MG P/L) 0 0.03 * 0.04 6 0.03 * 0.04 .

EJIOLOGlCAL DATA ' 9 9

*l rLACTERIOLUGICAL DATA o 
e  

9 9

* F.CAL COLIFOPM (LOGIOI/ICOMLII S -- * -- * -- * --
* FECAL STREPTOCOCCI (LO'13(/I3OWL) * 1.43 1 11 -- 0.70
* FC/FS 4ATIO ....

- -------------------- ------- ------------
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TABLE D-5d

: STATIGN :STATIGN STATION * STATION
PARAA'ETE' NAME (UNITS) t 1o * SI * It 12 

86/14/79 
° 

8/14/79 * 8/14/79 816/79

9 ,,-,HSICAL DATA

ISCELLANECUS nATA

* X-SECTION LOC (%FROM R-OK LK UPST) * 50. • 60. * 60* s0*

* SAMPLE DEPTH (METERS) 6 60 1 3.0 0 4.0 1.0

S ,FIELO MEASUREMENTS " .

9 .A-=R T.MP=-RATURE (DEG Cl * 27.5 • 29.5 • 28.5 * 27.6
* SPEC CONDUCTANCE. FLO (U'IHIO/C:4 25C)

•  
91. 91. 93 95. o 3*

UXIOATION REDUCTION POTENTIAL (MV) 0 * 450D

D ISSGLVED OXYGEN. ELECTRODE Mi.G/L) o 4.. * 8.3 • 5.3 * 705

* 'b (STD UNITS) * 7.20 8!05 7 :.40 7.90

* LADORATOPY DATA 0 9 "' 9 " . 9

SC'GLC (PT-CO L*UITS) 6S. 43. 43. 14.

* TUPBIDITY. HACil TU.BIOI'4ETR (FTUI * 3.50 * 6.U0 6.70 1.0
* TOTAL FILTERABLE AESIDUE (MG/*L) * 56e 68. * 74. 51. *
9 .•

* TCTAL hV3NFILTERABLE RESIDUE (MG/LI * 6. * 7. o 7. •C 2o- - . 9 9 :

CIE14CAL DATA " ]

M4INERALS AND MFTALS 9 * ]

9 ALKALINITY. TOTAL (MG CACO3/Ll 27. 290 927. 37. &

• Ci-LCRI.E (4G CL/L) : . 43 .e* 3.
I SULFA'E. TOTAL (MG S04/L) 4. * 4. * <. C 1. t

SLLFIOE, TOTAL (G S/L ( 0.1 v < 0.1 0 . C O01

9 CALCIL.4. TOT'L (IG CA/L) 9 s.e * 6.4 8.6 ° 10.5 •

HAPONESS. TOTAL (MG CACO3/L0 * 38.0 * 39.0 * 43.0 50.0

[I!CN DISSLVLD (u, F-/LI : I,0 ' 80 * 90 " 80 9

I CIh. TOTAL (UG FE/LI * 910 6 170 S '10 260
•IAGNESIU'4 TCTAL (MG 46/L) 1.5 * 1.6 1.6 lot.

,,lQGAPi.-SE. OSSOLV(0 IUG M,,L) ' 50 " < 50 < s 0 ' < SO 9

f Ih GAINtSE. TOTAL (UG Ul/LI 240 * 140 * 160 a < So

P 'CTASSIUM TOTAL (4G K/LI 1.9 * 1.8 9 1.7 * 0.2

* SODIUM* TOTAL (MG NA/L) ' 7.00 * 5.60 * 5.60 1 1.50 •

* ZINC. TOTAL tUG Z/L*) 70 9 40 40 9 50

KLTRIE'JTS 9 9 .

CAROCh O!,S'S3LVED DRGANIC (41 /LI D 5. . " 5. 9 70 "
9 CAPHON. TCTAL ORGANIC (IG C/L) * 5 0 6. * 5. * T.

s CARDON ')l. :E (MG C'n2/LI e 3.2 o 0.5 * 2.0 * 0.9

tJITr-CGEN. TOTAL AMMONIA (NG N/LI * 0.C3 * 0.13 0.05 ' (002
h IITrCC.r/. tJITqATE.tIUTPITE (MG N/LI * 0.08 * 0.09 • 0.05 * 0.01

IIITPOGEN. TOTAL INORGANIC (44 N/LI * 0.1 * 0.22 * 0010 * (0.03

T41Tr.OGEti. TOTAL KJELDAIIL (MG N/L) * 0.5 * 0.6 0 0.6 0.5

* NITROG . TOTAL ORGANIC (MG I/L) * 0.5 0.4 9 0.5 * > 0.

N rITAGGEN. TOTAL (MG N/Ll * 0.6 0.6 9 0.6 0 < 0.6

CITCFI"SPHATF. DISSOLVED (MG P/LI * <O.0l * <0.0 * <0.01 0 0.01
PmCSPHORUS. TOTAL (NG P/L) * 0.04 * 0.03 • 0.03 0.01

a ..,uLOGICAL DATA

* . EACTEPIOLOGICAL DATA " "

, *FCAL CnLir.R.q (LGlfl(/100ML)I 9 _- 9 -- 9 -- * (0.00 ]

* rrCAL ST'Wr-OCOCCI 
LOGIOE/IOOMLI)) 

-- 
0.;a 

--
5S.

FC/,FS MAT n . .. . .. . -- <0.003

9 9 •9 .

----- ---------- -- -------------------------
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TABLE D-Se -

"* STATION * STATIN " STATION * STATICN
* PAPA:4ETECl NAME (LIITSI 13 1 33 14 15b

* *8113/7i * 8/13/79 * 8/16/79 8 1113.179

* S P#YSICAL DATA

MISCELLANEOUS DATA S g

X-SECTICN LOC IXFQOA * -OK LK UPSY) s 0. * 50. s 5O. to0.
SAMPLE DEPTH (METE'tS) * 1.0 4.0 *. 1.0 1 .00

*li FIELD MEASUREMENIS• 5 *

WAT.R TEMPERATURE (CEG C) * 29.5 * 28.5 27.0 & 30.0
SPE-C CONDUCTANCE. rLO (UMHO/CM 25C)* 137. 2 140. * 206. 140.

.- OXICAIJON PEDtLCTI2N pflTEtITIAL (AV) * 360 * 390 3 -- * 350

,.DISSOLVEO fXY6EN* ELECTROOC (14G/L) * 8.5 5.8 * 8.3 10.6
*-Ph (STD UNITS) a.o80 8.10 * 8.10 * 8.90

LAO1RATOPY DATA S S. 9

*CCLCR (PT-CO LPIIT3I 26. * 3.2. 0 13. * 32.
T n 3IDITY. MACH TU,[IOI.tMTEP (FTU) 5.10 6.90 * 2.00 * 3.71
TCTAL FILTLA0LE RESIDUE (.G/L) 8. * 76. 114. * 77.

TCTAL tUNrILTEPAOLE PESIOUE (MG/L) * 8. * 10. * 3. * 8.I .. . S S

CHC.*41A- DATA"• :
MINERALS AND METALS 0 5 5 5 S

ALKALINtITY. TOTAL (MG CACO3/L o 61. * 63. 0 101. o 64.*
* ~ CI-L: IDE ('4G CL/L) . 4. * 4. 0 3. 4.

SULFATE• TOTAL (MG S04/L) I* 1. 1.* 2.

SI.I.FICE* TOTAL (MG S/LI 0 < 0.1 o 0.1 < C 0.1 * • 0.1 !
""CALCI6,:', TOTAL (AG CA/L) 0 17.6 1 37.5 * 10.3 4 160 .
*If.I,,ONESS, TOTAL (MG CACO3/L) * 62.*03. 117.3 64.0

* [CN. MISSOLVED (UG FE/L) 5 60 70 70 90
IF'CN. TOTAL (UG FE/L) o 490 700 * 370 470 "
.AGNEStU;4. TOTAL (FIG MG/LI * 1.4 5 1.5 * 0. S .5

*(AGAESE.o DISSCLVFD (UG MN/L.) * c so a < 50 * S0 * 50
*.IAKGAS,-SE. TOTAL (uG %N/L) 0 70 0 to0 * < so • 60
• 'CTSSIMUf. TOTAL (0G K/L) 0 1.1 4 1.3 0.5 .2

";WIUM. TOTAL (MG NA/L) * 3.70 * 4.00 * 2.40 * 3.70 5

ZIKC. TOTAL (UG ZN/L) * 70 60 * 20 40 *

*" .,NUTPIENTS . * * *

.Car*-Ch, DISOLVED ORGANIC (MG C/L) * 6. * 5. o S 5. o So
:A;;CC*i. TOTAL OP3ANIC (MfG C/L) * 6. * 5. . S. 0 5.
CAPOCh DIOXIDE (MG C02/L) 0.2 0.9 1 1.5 0. 1

taITP.?1G.N. TOTAL AMMONIA IMG N/L * 0.02 o OG4 * 0.02 0 0.02 6
SNTrOCENv PIITPATE#IjITRITE (.4G N/L) f 0. 1 9 0.21 0.4 4 0.24 9
NJTqCGEKo TOTAL INORGANIC ('4G N/L) * 0 020 * 0.25 0 050 0.26 6

- NITROGEN. TOTAL KJELDAHL (MG N/L) o O.7 * 0.7 * 0.4 0 07 *
t4ITnRGF.N, TOTAL OPGANIC (MG N/LI * 0.7 0 .b a 0.4 * 0.7 0

NITqRGCN. TOTAL (14G N/L) * 0.9 0.9 0.* 0. 9

SOFTMCPMOSrHAT0* DISSCLVED (4G P/L) , <0.01 * 0.01 < (0.01 (0.01
Pp 4CPtiruG. TOTAL (MU P/LI 0.05 0.05 ' 0.02 * 0.06 *

.- *3BIOLOGICAL DATA S S• . • .S
* S *ACTCnlOLC.ICAL DATA

rCAI. C3LIFOM fLOGIO(/IOOPILI) 0 <0.30 * <0030 * (0.CO

FECAL 3TIrPTCCJCCI (LOGIO(/100ML)I 1.33 -- o,0* Oo.s
C/FS HATIO * .0.03 * -- * 0.33 o (0.14
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TABLE D-5f

*- ,o STATION * STATION o STATION * STATION *
" PARA14ETER MA4E (UNITS) 0 is 16 • 17 t oS
* c/33/r9 8/13/79 * d/13/79 * 8/14/79

* PHYSICAL DATA : "

* ~MISCELLANEOUS DATA 0 "

X-SECTICN LOC (%FROM R-OK LK UPST) 40. * 50. * 50. E3.
* SAMPLE D4MPTH (METERS) * 4.0 1.0 1.0 * 1.0 *,

* FIELD 14EASUREMENTS 7 ' 5'

WATER T4RPERATURE (DEG C) * 28.0 28.5 2 7.0 * 20.5 '5
* SPEC CONDUCTANCE. rLD (UAH0/CP4 25--C) 147. a 146. * 144. 102. 9.
* OXIDATIN REDUCTICN PUTE;4TIAL (MV) 390 -- -- --

' OISSOLVIED OXYGEN. ELECTRODE (MG/Ll * 6.1 0 7.2 9 6.5 * 6.7 9 "
* PI (STO UNITS) 810 0 8.15 7.60 * 7.60 "

LA3ORATORY DATA , , .9, .. • . .1
* CCLO3R (PT-CO UNITS) 32. 23. * 20. * 41. . ,
TLIIIDITV, HACH TUROIDIETER (FTUI * 4.60 3.70 * 2.50 7.60
TCTAL FILTERABLE RESIDJE (4G/LI * 77. 0 97. * 95. * 73. * .

* TCTAL NONFILT-RAtLE RESIDUE (MG/LI 10. 6. ° 2. ° 1t *.

SCHE41CAL 0 DAT

S .,IERALS AND METALS

ALKALINITY. TCTAL (IG CACO3/L) * 63. 63. 63. * 36o W,

o CI-Lf:RIO. (MG CL.L. 9 5. * 5. * 4. 4.
* SULFATF. TOTAL (VG5 SO4/L) 1 3. * . 2. So '

* LLFICE. TOTAL (4G S/Li * < 0.1 a < 0.1 * < 0.1 *< 0* .

. CALCIL'4. TOTAL (SIG CA/LI * 19.7 16.9 16.3 a 8.4 *
I HARDNESS. T3TAL (G CAC33/L) * 1.0 * 89.0 a 66.5 * 53.0 9.

y1u, DISSOLVED (UG FE/L) ' 90 120 130 * 90 *
* IPONo TOTAL (UG FE/LI * 440 * 530 * 460 690 •
* 4AGNEIUN. TOTAL (MG MG/L) * 1.7 • . o.3 * 1.2 * 1.9

U IANGANFSEo DISSOLVFD (tG MN/L 0 < 50 < 0 < 50 a 4 50
M -IANGANESE, TOTAL (UG MN/L) 9 120 0 60 < so 0 * 60
PCTASSIUM4, TOTAL (IG K/L) 1.4 * 1.3 1 1.3 * 201

5-DIUM. TOTAL (IG 'SAIL) 4.70 4.20 4.50 7.40
* ZINC. TOTAL (UG ZN/LI 90 so40 50 * 20 *
* S 9 o 9 0

9 LTIIFNTS 09S

* CAr-ICN. ISCLVEO ORGANIC (MG C/L) 5. o 5. 5. '.
CAP.C%. TCTAL ORGAfNIC (bra '7OL) * S* * 5. So * So
CA.lEnc DICXIDE (IIG C02/L) 0.9 * 0.8 * 3.1 * IoN

'iITr-OCrfJ* TOTAL AMMONIA (G NIL) * 0.33 a 0.04 D 0.03 * 00 o
IITCGEN. P4ITP.ATE4rMIRITE (MG N/L) * 0.27 0 0.50 * 0.53 0 0.07

NITR0GiN, TOTAL INORGANIC (NIG N/iL) * 0.30 0 0.54 * 0.54 0 0.12

* NITIrCCEN. TOTAL KJELDAHL 4'4G :A/L) 0.6 * 0.5 0.5 
e  

0.6
dITICCr . TGTAL OPGANIC (MG N/iL) * 0.6 * 0.5 • 0. 0.5 "

* NITrCCV7N. TOTAL (4G N/LI * 0.9 * 3.0 1.0 * 0.6

STP THF)n-PIHATr DIS(SCLVED (G P/LI * (0.01 * 0.02 * 0.04 < (0.03
FM-OSPHORUS. TOTAL (NG P/L) • 0.0 S 0.04 * 0.05 * 0.04

•,InLoGICAL DATA. 5 9

* eACT
6
-PIOLOGICAL DATA S 9 . 4

FrCAL CcLIrFRm (LOGIC.0(/00MLi) - 0.85 * 1.00 9 --
FFcAL iT1LPTOCOCCI (LOGI0(I3NLI --- 1.63 * 0.9S * 3.38
rc*Frs PATI3 - 0.16 l .11 - .

--- ------------------
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TABLE D-5g

* ' STATION
* PARAM1ETER NAME (UNITS) 0 19

* "I0,~

* * HYSICAL PATA

* '1SCELLANECUS DATA

*X-SECTTCN LOC IXFRO1M P.-DI UC UPST) 0 50.
SAPPLE DEPTH ('FTCERS) a 1.0

* FIELD MEASURE~MENTS

WATER TEM4PERATURE (OEG C) * 29.0
*SPEC C CNDuCTAIICE. FLO (UfINO/Cm 25C)f 101.
* XIDATION PE~uCTIC4 POTE~NTIAL ('4V)

*OISSCJLVED OXYGEN* ELECTRODE (P46/L) * 5.9
*PH (CID UNITS) a 7.50

LA-30RATOPY CATA

'CCLCA (PT-CO UNITS) a 33.
*TUPaICITYe HACH Ti~RInZIETER (FTU) * 7.20 *
*TOTAL FILTEFAFALE RESIDUE (wwtL) * 72. *

*TCTAL NONFILTE1.ABLZ RESIDUE (MG/I It1.

* CHEMICAL DATA

M ~ INERALS AND METALS

*ALKAL IN ITY, TOTAL (MG CAC03/eL) ' 37.
*CMLORIDE (MG CLV*Ll 4 .
*SLLFAIC, TOTAL (AG SGA/L) * 5.

*SULFICE. TOTAL (MG6 SA.) I I 0.1
*CALC1U4. TCTAL (.43 CA/L) 7.6
*HARDNESS, TCTAL (M4G CACO3A.) * 583.5

I IFCN: DISSOLVfn (UG FF/L) * 100
*ISrCFl TOTAL (UG FE/fL) * 630
* 4AGl4ESIUti. TOTAL ('46 MG/*LI 1 .5

*'4ANGAttSE9 Oh3SGLVED (UG MNWL) < so0
* 'ANGA-SE, TTL UG4L)* 160

PE~TASSIUM. TOTAL ( AG K/fL J 1.7 *

*SCDIUP. TCTAL (MG N4A) 6.00
*ZINC9 TOTAL (UG Zt4/L) It1o

* NUTRIENTS

*C*lPtCN9 CISSOLVED ORGANIC (4G C/L) * S.
* AP-leN.e TCTAL OPGAP41C (Mr. C/b-) 9 S.
*CAnROP nICXIOE ('4G C02/L) * 2.2

* NITOGEO'lo TOTAL AMMONIA (14G N/LI o .05
-- SNITACGEN HtTRATE.A6IT'.ITE (MG N/Ll * 0.07

*NITACGENe TOTAL INORGANIC (MG N/*LI 0 0.12

* S P.TrCCEtls TCTAL KJFLOAIIL (AG Il/LI 0.5
a NII'rrGENs TOTAL ORGANOIC 04G W1.LI 0.5
* NITACGEI.. TOTAL (14G N/LI 0 0.a

* * CATHOPHOSP4ATC. DISSOLVED (MG4 P/LI 0.01
*P"-3PHORnjS9 TOTAL (OG P/LI 0*04

VIOLOGICAL DATA

* S*CTERIOLCnICAL DATA

* * F :CAL cflLirOp'4 (LOGO*(/l0"LlI -

* FCAL ST~cPTOCOCCI (LOGIO(o/lOOtil) 3.53
FC/Pvs lATW --

-----------------------------------------
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TABLE D-6a

*0 LAKE SE1414OL! WATER QUALITY MANAGEMENT STUDY *
COrPS Or Eflf~iCERS, (CONTRACT DACWOI-76-C-0101) PHIASE 119 CYCLE 6 19/24-26119791

WATER QUALITY SAMPLING RESULTS

Grab Samples
-- - - -- - - - - - -- - - - - - - -- - - -- - - -- - - -- - - -- - -

0STATION : STATION $ STATION 0 STATION
* PA14AMETER NAME (UNITS) a 01 * 02 0 03 a 04,

**9/-26/79 *9/26/79 : 9.26/79 1 9.126/79

*------------------------------------------------------- -*9

* ~PHYSICAL DATA ... * -

* ?4SCELLANFOUS DATA *SS

*X-SEC1IZt4 LUC (XFROM R-13K LK UPST) so5. 4 S0. 0 50; * so.
I SAM'kLC OZPTH (IILTERS) 1.0 3.0 1.0* 1.0

F IELD MEASURtEMEiNTS 9'5

0 ATCnCTEMIPEZATURE (DEG r) 23.5 0 23.5 * 23.5 * 23.6
5 SPEC CNDuCTAPICE. FLO ('JI4HO/CM 25CI* 64. 0 64e 0 66. * 72o

*OXICAT13N REDIJCTION PCTENTIAL (MV) - 5 - S - -

*DISSCLVED S.XYGF.N* ELECTRUDE (MG/LI a 83.2 0 6.0 0 6.0 9 S.)
*Ph (STD UN4ITS) 0 7.10 * 7.10 * 7.00 0 7.00

* LABORATORY DATA0

*CCLOR CPT-CO UNITS) 25. * 26e 27. 27o
*TSJROIOITYo HAC.H TURUIOIMETCR (FTU) 4 3.50 9 5.20 4 5.20 0 5.40
*TO7AL FILTERAULE RESIDUE (MG/L) 9 44o 38o 0 37. * 52o

*TCTAL NOtIFILTERABLE RESIDUE (MG/L) 7.9 6. * 9. * S

CliIMICAL DATA
MINERALS AND METALS SS

ALKALIIJ1TY, TOTAL (MG CAC03/L) 17. ty1. t 7. 16
*SULFAT':9 TOTAL (MG 504/LI . * s. * S 7.
3 ULrIDE. TOTAL (MG S/LI < . 0 .3 < 0.1 < 00 01

*I1-G0te, DISSOLVED (UG FE/LI < so <O so <0 so < 0so
*IRON. TOTAL (VG FE/LI 9 420 * 270 * 550 * 360
*M~ANGANESE, DISSOLVED (UG Mt/L) 0 < s0o < so 8 < so 120

* ANGAKESE. TOTAL (UG AIN/LI 50' < 50 : < 50 < 50S
*ZINC, T07AL (VG ZPA/LI 40 * 20 9 30 6 30

i4UTRIENTS 0

*CRCJ DISSOLVED ORGANIC (MG C/LI @ 6. 6. - 6 5.
F.ArPOIt TODTAL' ORGANIC (AIG C/Li 0 6.. 6. 0 6. 6 6.4

*CArUt~t DICX LOL (MG CO ?/L) 2.6 * 2.7 * 3.4 * 3.

*ttITRE.GEN. TOTAL AMMONIA (MG N/Ll 9 0.03 * 0.04 9 0.05 4 0.03
*NIIROGLI. NITUATC+NITAITC (MtG N/LI 0 0.09 9 0.10 0 0.13 a 0.09
*NITRCGSN* TOTAL INORGANIC (MG N/LI * 0.32 * 0014 * 0.36 * 0.12

*CIrTltCPljOSI'NATE@ DISSgLVED (MG P/L) 0 <0.01 0 (0.03 0 (0.01 * (0.01
* O0S~tOr-US. TOTAL (MG P/L) 0 0.03 0 0.03 * 0.03 0 0.03

IIIOL(VaICAL DATA '
* 3ACTErIC'LOGICAL, DATA0S S

*FrCA. CaLWIORM1 (LOGIO(/1004L)l 9 2.21 1 2.26 * 2.27 * 1.76
* 1*CAL STREIPTICOCCI 4LOGIO(/100PML11 9 2.87 a 2.97 * 3.02 0 2.50
* c/tl2 RATI 10 0.O22 0 0.19 0.10 * 0.16
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TABLE D-6b

P * STATION STATION * STATION STATION
OPARAMETE NA0E 4UNITS)* S 9/26/79 *9/26/79q * /2S/9* /5d?

o P~'HYSICAL DATA •

MISCELLANEOUS DATA e

; i-SECT ION LOC I XPROM 01-K LK UPSTI 1 500 So 500 SO&
* SAMPLE DEPTH IMETERS) t 1o 100 1.0 D 00 0

o FIELD MEASUREMENTS

W WATER TEMPERATURE (DEG C| 23.*223.0 24.0 24.S
* SPEC CONDUCTANCE. F1.0 IUMHOOCM ISCI 0e 70. * 9s5 a 101. 4
* UXIDATION IADUCTION POTENTIAL (MI*'

•  
-- 2 340 0 420 *0 6o

DISSOLVED OXvGEN ELECTRODE (MGLI * 706 ?,S 6.2 *O62PH (ST UNITS) 7.00 7.00 60.5 7000

o LASORA TOV DATA • 0o S 0

CULOR IPT-CO UNITS$ * 34o . * 36. 36o *
* TUROIOITY. HACH TURNIDIMETER (FTUI 4.20 so30 So00 Re00
* TUTAL FILTERABLE RESIDUE (MGIL) S2. 3 59* AS03.

TOTAL NONI4LTERALE RESIOUE 1MGL) * ( 10. ( 100 C 10. 

* CHEMICAL DATA

* MINEPAL$ AND METALS • |

* ALKALINITY. 'TOTAL (NG CACOj.#L) * R, 300 * t1. see "a
* SULFATE.o TOTAL IMG $040)I o 0 o 7 * Go $
o SULFIDE. TOTAL IMG S/.) , < 0.1 ( 0.l 4c 0.1 0.g

IN. DISSOLVED LUG PE/LI * ( SO 4 so 00 < so
* IRON. IOTAL lUG FE/LI * t0040 &00 $i0* MANGANESE. DISSOLVED lUG MNILI 60 0 < so 0 < so • s o

0 MANGAN[SE, TOTALI UMNNL) 0 60 (50 G G0
ZINC9 TOTAL LUG XN/LI * 30 20 10 t0

* NUTRIENTS 0 4

CARSON. DISSOLVED ORGANIC (NG C/LI . 40 5. so .S
* CARSON* TOTAL ORGANIC (MG C/LI 0 o 60 6. .
* CARON DIOlRIDE (MG COR/LI 4. t7 o0.2 * 603 GO T

NITROGEN. TOTAL AMMONIA (MG N/LI * 0.09 0.04. 0*00 011
* NITRGEaN. NITQAT44ITRITE (MG N/L $ Doil 0023 0.1S o&?
* NITROGEN. TOTAL INORGANIC 4MG N/L Oo 0.2? 0 0.2

3  
*gOR *

o OMTHOPIAOSATEo DISSOLVED ING P/LI < (0.01 * (0.01 (001 (o001P H.OSPH4ORU* TOTAL (MG P/LI 6 0.03 0.03 0003 00 3
* BIOLOGICAL DATA • •

* BACTERIOLOGICAL DATA 0

F PECAL COLIPOUM (LOGIO(/IOOALII g s1t. s 1.00 ---
F PECAL STRW.PTOCOCCI ILOGIO1IOOLIi * 2*5 2069 2065 -

* fC/FS RATIO O.oa 0.80 0.02 -
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TABLE D-6k

- -- - - - - - - -- - - - - - - - - - - - - - - - - - -

*STATION * STATION @ STATION # STATION
* PARA4ETER 11AM! 4UNITS) ' 08 0 09 0 09 0 to

V.1 925/79 - 9/25/79 - 9/25/79 - 9/2579

* PHYSICAL DATA *

M ISCELLAIJEcJJS DATA S0S

X -SECIION LOC (%FROM R-SK LK UPSI 50. 50. 50. 5 O
*SAMPLE DEPTH 4METCRS) * 1.0 too. 4.0 &!;.

F IELD MEASUREMENTS

g ATERCTEMPrfATU2C I(DEGC 24.0 * 23.5 0 24.0 0 23.0
SPZC CONDUCTANCE PLO (UMIOCM 25CI 92. g ea. 0 87. 0 85.
*OXICAT1311 PEDUCTION POTENTIAL (MV) 6 30 Sa 56$ 70 * 490

OIDSSbjLVEp 3XYGCNP ELECTRODE (MG/LI 6.8 5.9 S Iea 600
*PH (STO &NITS) * 7.00 * 6.85 * 6.810 * 6.95

* LAOORATORY DATA S

*CCLOR (PT-CC UNpITSI 36'. * 70. Ss5. 9 55.

W TURSIOITYs HAC01 TUPSIDtMETER tPTU) * 5.00 *25.00 25.00 0 26000
*TOTAL FILTERABLE RESIDUE (MG/LI 51S. * 59. 57o 60.

*TCTAL N1NVILTEIAA3LEr RESIDUE (MGfLI l 3. 30. * 30.o 34.

* ~CHEP41CAL DATA .*

* Mlf4ERALS AND METALS 006

IALKALINITY. TOJTAL (MG CAC031L)I 26. * 23. 23. 22o
*SULFATE* TOTAL (MG S04/L) . * S. * 7
*SULFICE. 7OTAL (MG SifLl < . 0!; < 0.1 J (0.

ION: OISSCLVEO (UG FE/Ll < o6 os
* 11GM.N TGTAL LUG Ft/LI 590 * 190 1900 9 2030
*MANGANESC. DISSOLVED (UG MN/L < so <0 so < so - < so' 5

*MANUAKESC. TOTAL (UG MN/Ll 70 * 130 1 20 * 130
*ZINC, TOTAL tUG ZN/LI * 20 * 40 * 60 * 20

* NUTI4ILNTS 5

CdrZOCIJ* DISSOILVED ORGANIC (MG C./Li 4. * 4. 5. * 5
CARLCti. TCTAL'CPGANIC (Mt. C/L) a . So. 6. * 7.
CAI'OCh DInxEv I~MG COI/L) 5.3 * 6.3 To70 4o7

*NITREGEtI. TOTAL AMMONIA IMG M./LI 0.14 0 0.10 * 0.09 * 0.094
t JITIZOGEN. NITfiATL*NI TRITE (MG* N-*Ll * 0.12 * 0.00 * 0060 0.06
*NITWCGCPI. TOTAL IN~rGANIC (MG N/LJ 9 0.26 * 0018 * 0.17 * 0.1

(r-TISOF1IOSPIATEP OISSOLVCD (MG P/LI < 0.01 < 0.01 < 0.01 < 0.01
Pt4CSPHOPUS. TCIAL (06 P/LI 0.04 * 0.03 * 0.03 * 0.3

4 * aIlLUGICAL DATAS S

* EAICTERIOLCGICAL DATA 90

* f.CAL COLIFORm (LOGIO/IOOMLIl 1 .11 0.46 ' 1.000
rr-CAL ,TRLPTOCOCCI IL069O(fIOONLID 2.68 * 3.15 S - 3.43
F C/FS RATIO 0.@03 (0O.01 4- 0.01
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TABLE D-6d

-- -- - - - - - -- - - - - --- - - - - - - - - -

S STATION • STATION STATION ' STATION
UPARAETR NAME (UNITS) * II t I I2

W2479 °9/ZS/79 9/2S'fT 9 9/24f79

PHYSICA. DATA"::"
MILLANEOUS 6ATA

X-SECTION LO¢ WRON .- K La UPST) o.. 75. s 0;SAMPLE -- T [ETERS) 6.0 , 1.0 * .0 * .O

WATER TEMPERATURE (D C) 24.00 23.5 2 23.0 * 23.5
SPEC CONOk.KTAP, CI FLO' (UO*HOJ % 2S" 90. 0 93. 94. 5* I
OXIC3ATI(I REDUCTION POTENTIAL IM • 480 ° 450 440 --

DI.SSOLVE6D CXY.N LECTRO 9[G#L 8 0 6. 6.6 " 7?
PH (STD UNITS) 6.0 0 ., .10 7.35 6

L AUfJ .ATOV V DATA o ••

CC*CQ -cO ,NTst 60. so. a 60. : 12o
TUrI-DITY. HhICI TURIIDIM4ETER tFTU) * 31.00 18.00 22.00 (100
7CTAL FILTERAULE IESIJE (MG/Ll * S4. * $9. * 00. * 63.

TOTAL NONrILTENABLE RESIDUE- (MGf/L 35. * 22. * 26. * 4 2. 2.

9 CII94ICALOATA 46

MINERALS AND METALS 0 *

ALKALINITY. TOTAL COG CACJ./L) * 22. 2 2. * 1260 * 38.
SULFATC. T3TAL (NG SG4#L, a. 6. a 7. * 3a
SULFIDE* T3TAL (N4 S/t.L| < 0.1 C ( 0.1 ,C 0.1 • C 0.1

nICNs DISSOLVO (UG FE/L 0 SO s o 50 o s
IIgClke TOTAL (UG FE/L." 900 * 1530 t 145 2• s

*MAPIGANESE. DIS!:OLVEO (JG MN/LI < 50 < SO * C SO I ( SO

I MANGAMESE. TZ;TAL LUG MN/L1 1 30 90 go c0 *(so
ZINC. TGTA. (UG ZN LI 601, 40 to

NUTRIENTS

CAhO0 M. OISSOLVED ORGANIC (M1G CL) * 6. So so 0 .
CAI4SGNe TOTAL OR;AN1C (MG C/LJ * 6. 0 6. * To 0 o
CAR8UfJ DIOXIOC (NG C02/LI 6.7 * 4.3 • 4o3 • 3.4 4

NITGO;€ENo TOTAL AMMONIA ING 4/I) 0 0.13 * 0.06 * 0.07 (0.02
NITIOGCN. NITR&TEINITRITE (I4G N/L) 0.09'" 0.13 0.12 0e0s
NITRC4W. TOTAL INO GANIC (NG N/LI * 0.22 * 0.19 0 0019 * (0.03

SO.TIIPlIOSPt4ATE. DISSOLV'__O (147 PL < (0.02 < • 0.01 ' (0.01 C 0. It 6
Po#CSWIDUSe TOTAL (IG P/LI * 0.0.3 0.06 0.06 0.01

I.OLOGICAL OATA • 4 4 5

OACTPIOLOGICAL DATA 4 9 0

rECAL COLIFOP14 (LCIO(/IOOL,, S -- 0.00 -- * 0.00
F CAL .T (.mTlLDCf-I (LGGIJ(/IOOML) --- 2.66a -- IU0
r./FS # ATIC .-- (0.31 -0 0.02
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TABLE D-6e

- : STATION " STATION STATION - STATION
" PARAMETER NAME (UNITS) 13 13 14 0 is

: * 9Z4/79 9124.79 9,14/79 - 9024/7

P-YSICAL DATA 5 4 "

MISCELLANEOUS DATA

X-SECTIOII L3C xrROm P-OK L.K UPST) * 30. * 30. • 50. $ o
SAMPLE OPTki (METERS) * 1.0 0.0 1.0 t I.

F I E -L D M E A .U R E & E N T S 2 . 2 2

WATER TEMPIRATUR. (DEG Cl * 25.0 * 23.0 * 23.0 * 24.0
SPEC CONOUCTANCE, FLO fUttMOCN 2SCI' 150. 1550 200* 153.
UXIDATION =EDUCTION POTENTIA" (NV) S 450 e 460 -- S 430 4• e 1

DISSCLVED OXT4.EN* ELECTRODE (MG/L) * 7 71 * 7.0 7 7.6 7 7.3
Ott IST UNITS) * 7.70 * 7060 7.70 7 7.70

LAUCRATORY DATA 6 0 e 4

COLOR (PT-CO UNITS) too ' 10. 920 170 1?.
TURDICI'TY. HACH TUPBIDIMTER (FTU) * 6.10 6.60 4.40 5 5.70
TOTAL FILT RAULE RESIDUE (MG/L) 90. 90. e 13. 94.

, TOTAL NOPFILTE.RAME R-SIDUE (MG/LI 1 £3. • 15. • 0o 100

CHOi41CAL DATA 6 S 0

M•IE.ALS A,4O METALS 6*

ALKALINITY, TOTAL ING CACO3/L) 59. * 59. ' 95. * 600
SULFAIr. 'OTAL (MG SG4/L) e 3* 4. 4 •. e 1* 3;
StA.FIDE* TOTAL (4MG S/-I C 001 4 c 0.1 < C 0.1 < 8 0

IRCK. CIS30LVED lUG FE/L) < so < S C 50 < • 50 * 50
II CK.. TOTAL lUG FEtLJ * 060 490 * 350 * 600 6
MANGANES~e OfiSOLVED LUG NW/L) < 50 < 50 t 50 < 00 1

M.ANGAhESE. TOTAL (UG MN/L) o 00 * SO * •50 * 60
ZINC. TOTAL IUG ZN/L) 9 40 40 40 60 I

NUTRIENTS I I I

CArm. ,.DISSOLVED ORGANIC MG C/L) " S. ' 4. : 70 S 5.
CARO f19 TOTAL-URGANIC (MG C/LI. 6. So 70 So I
CAN,4 DIOICE (MG C02/L) * 2.3 : 2.9 * 3.8. 2 .3

'IITFGG!:N, TOTAL AMMONIA (MG N/LI * 0.04 * 0.05 o 0002 0 0.02
NIT&C-Lz-. fII|TRATE+NITRITE (MG N/L) 0.45 0.45 ' 0.48 0e56
NITO.-. TOTAL INORGANIC IMG N/.LI 0.49 * 0.50 0 050 a 0060

OTIT,.P1SPHATE., DISSLvED (Mo P/L * 0.0, 0.01 , <0.01 ' 0.02 *
IIOSNHlDL . Tr.TAL. (MG P/L) 0.04 0.05 * 0002 * 0.06

1DIOLO-,iCAL DATA T 0 6 6

OACTEI;iOLCJI CAL DATA - 6 0 •

I FECAL CCILIFrOkM (L(GIO(/IOOMLII * 0.48 l --- e 1.1s 0000
0 FECAL. 3TRL'3TOCOCCI (LUGIO(/IOOML1I * h.l * -- 1.41 1 I.18

rCIrS -ATI3 * 0.09 9 --- * 05 e0.07

-- - -- - - - - ---- -. .- - -- -- -- - - - --.-.- --.-.-.. . . . .
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TABLE D-6f

-- - - - - -

, ,' STATION * STATION * STATION * STATION
* I'ARA.2.TER NAME CUNITS) 15 16 17 * 18
* 9/24/79 * 9/24/19 * 9/24/79 * 9/25/79

PHYSICAL DATA S S

41CELLANEOUS OATA '

X-SECTION LOC (XFROM R-OK LK UPST) * 50. * 50. 50. * soo
SAMPLE DEPTH (METERS)e° 4.0 * 1.0 0 1.0 1 1.0

FICLO .EASURENENIS S • •

W*ATER TEMPERATURE (DEG C) * 24.0 * 24.0 * 24.0 * 23.5 "
SPEC CONDUCTANCE. FLO IUMIIO/M 25C 156. a 131. * 120. a 122.
OXIOATION REDUCTION POTENTIAL (MV) * 500 * - "" 6 -

DISSOLVED OXYGEN. ELECTRODE (MG/L) 7.4 * 6.8 * 6.9 * 6.6
PH (STn UNITS) * 7.70 7.60 • 7.35 . 7.30 I

LAOONATCRY DATA 9 9 5 6

COLOR (PT-CC UNITS) * 21. * 24* 31. 6 38.
TUI4OIDITYo 4ACH TUROIDIMETER IFTU) 5.60 4 5.50 * 3.90 0 9.10 S
T(rTAL rILTERADLE RESIDUE (MG/L) * 94. * 79. * 78. 72.

TCTAL NJoNrILTCRArLS RESIDUE (MG/LI S 12. 7. * 6. * 22.

C14EMICAL DATA * : 5 '

MINERALS AND METALS " "

ALKALINITY. TOTAL (MG CACC3/L) * 65. 8 45. * 42. , 44.
SULFATE* TOTAL (MG S04/L) 3. a 4. 3. 4 
SULFICLo T)TAL (MG S/L) * < 001 < ( 0.1 < 0.• < ( 0.1 

IRLo C. DISO.'LVL'D (UG FE/L) < 50 90 t 180 < s 5o S
1t;ONo ToTAL. (UG IL/L) * 670 4 730 < 730 . 1080
MANGANESe ')IS;SOLVED (UG MN/L)I ( 50 * ( 50 50 ( 50

MANIGAI ESC. TOTAL (UG MN/LI * 70 50 , • 50 so S
ZINC. TOTAL (UG ZN4/L) * 40 * 30 40 30

NUTnIFNTS S S "

CARnZN. ISOLV.D ORGANIC (MG C/L) * 5. 5. * 4. 40 5
CArIMlON, lJTAL ORGAI4IC (N4, 4/.) * 5. 0 5. ' 50 1 6
CAROUN DICIXI L (MG C0?/L) 0 2.5 2.2 * 3e? * 4.3 5

' PTRCGLfIh TOTAL AtIMONIA (MG N/LI * 0.03 * 0.12 * 0007 * 0.10 1
S NITRU(t .N, NITF.ATC+NITUIITL (M N/Lf * 0.57 0.65 * 0.6l * 0.23 •

NIlnn,.i,-/PI. TOTAL INORGAIC ING N/L) * 0.60 0.77 : 0.68 o 0.33

Or.TlOFHCS",,A7C. DISSULV. (M. P/LI 0.02 0.04 003 0.014 * PI;SPHOImUoe TOTAL (G P/LI 0.05 0.06 0.05 OO5

BI'IL)1GICAL DATA 1 o

* IJA~ TEI410LOGICAL DATA 9

rrCAL CLX.Irt,.:4 (I.tGO(/104JI) o -- 1.00 1 1.52 * 0.85
, r.cAL STIl'PTCCOCCI ILO 1O/|00ML)) 1 -- S 1.72 S 1.58 3.53
* rc/ri IZATI0ay -- 0.9 * 0.87 * (0.01

4
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* ~ ~ ~ ML MICEL-EU6DT

* ChEMICAL DATA

MINELSANDUSMETA

*ALKALINT. TrL (RMGR8 LK U3/L) 5.

WATERFATEMPETOT RE ( G C/L 24.!
* ULIDETIOTA f~lT M G T/LI * ( 0.

* ISSOLV. OXYG)LENlu ELRD (G * .

IuRN. TTA H TULUGMEE (TL) ' 1000
MCAGANESE RdISLV ESIDUE (14NL) a 50.

TOA ZICMOTALRLE RESDG ZN/Li 1

MAANESEY TTAL (U.MN/L CA03 90.

* CARBON. OTASLLE OR4GAN5C/L) C/I .
SUID. TTAL OMG C S/ M) </L 0.1

I CH: DISSOLVD (MG CC/LI < 5.6

SIRON. TO9TAL AMMNI (MGL 1/*00
* N GEN S IIANTIE ()[;GVDfG MG /LI < o.
MNGRCESE. TUTAL INOGAI (MGL N9I* 03

H, P~~INCPI'U. TOTAL MG P/L) * 0

CAR OtSSL VEDA ORGA71 IN *)5
CAOLK A TI OGIC WA ; C/

NITCALM S TPOTALC AMMOIAQIMGOOL)) e 0.08
NIROGES RA TIO ENiRT (M *.)0 02

4IRGN tT% MnAI N /l 03

4F"FOPAE ISLE M ZJ 00

PHOSPIVIRUS. ~ ~ D TOA39 PL100
4~-C.CA A



TABLE D-7a

** LAKF SEMlNOLF WATFR rJUALITY MAJAGEM NT STUY 0 -

Cc.k4PS UF P',;IN.S ICON.kACT DAc01- 8-C-O 01 PI"ASIE If. CYCLE 7 (12/3-6/19799

WATER OUALITY SAMPLING FNESULIS

------------------------ - _Grab Samples
- - - - - .-

* STATION STATION * STATION * STATION
PARAMETER NAM

- 
(UNITS) * 01 * 02 e

e  
03 * 04

"12/ S/79 * 12/ 5/79 12/ 5/79 12/ 5/ 79

PHYSICAL DATA 6 0

MISCELLANEOUS DATA . g

X-SECTION LOC (XFROM q-3K LK UPST) * 50. 5 50. * SO.* SO. 0.
SAMPLE DEPTH (METERS) 1.0 * 1.0 1 2.0 * 1.0

FIELD MEASUREMENTS S S I

WATER TEMPERATURE (DEG CI * 11.5 12.0 * 12.0 1 ,2.o
SPEC CUNDUCTANCE. FLO (U'4HU/CM 2SCI

•  
70. * 69. * 69.4

UXIDATION REDUCTIUN POTE,4TIAL (MVI 0 -- - * -- * -

DISSOLVED OXYGEN. ELLCTkODE ("G/L) * 10.9 * 10.? 9 10.6 f0e5
PH (STD UNITS) * 7.20 0 7.10 * 7.35 0 7.30

LAaORATORY DATA S * S

COLOIR (PT-CU UNITS) 1 68. * 20. * 20. 22. *
TURBIDITY. MACH TUIOJIDIMErER/ IFTU) e 7.30 T 6.00 * 7. O * 7.70

TOTAL FILTERABLE RESIDUE (MG/L) * SI: * 5:* 55: 2.TOA*O"LEL ~~, -L : , . 6 I S Z ,. ,

CEMICAL DATA 0 6 S S

MINERALS AND METALS0 0 0 0 0

ALKALINITY. TOTAL (MG CAC93/L * 16. I 1s. * 16. • 17o *
CHLORID (MG CL/Li * 4. * S. 5. * S.
SULFATE. rorAL (MG 504/LI 6. 6. F 7. e8.

SULFICE, TOTAL (MG S/L I < 0.1 -c 0.1 c C 0.1 C 0.1
CALCIUM4, TOTAL (MG CA/LI 2.6 3.2 2.9 ? 2.0
HARDNFSS. TOAL (MG CACO3/L) 13.6 19.2 * 20.0 1 10.9

IRON. DISSOLVED lUG FE/LI * C 50 < so * 60 6 0 *
IRON. TOTAL (UG FE/Lb * 570 * 6O 750 5 430 :
MAGNESIUM# TOTAL (MG %IG/L) * 1.2 * 1.0 1.2 t .3. . . .
MANGANESE, DISSaLVED (UG .N/LI < s o0 c 5o * 50 < ( SO
MANGANE E TOTAL LUG MN/L) < 5 < 50 < S 0 60 s
POTASSIUM, TOTAL (MG K/L) 2.1 * 2.4 2.2 2 2e3

SOOILM., TOTAL (MG NA/LI * 5.90 * 4.50 * 4.40 6.10 *
ZINC. TOTAL (UG ZN/Li 20 70 20 c C 10 t

NUTRIENTS e 6 e

CARHON. OiSSLVEo ORGANIC (MG C/L) 6. C 6. 6 . 6 • .
CARBOF.9 TOTAL ORGANIC (MG C/L) 4 6.* 6. 6. Go .
CARBON DICXIOE ING C02/LI a 2.4 2.8 I*? * 2.0 6

NITROGEN. TOTAL AMMONIA IG N/L, * 0.03 * 0.04 * 0.03 * 0.03 :
NITROGEN: NITRATE+NITRITE (MG N/Lb * 0.35 * 0.34 * 0.35 * 0e38 •
NITIOGEN, TOTAL INORGANIC (MG ;/Lb * 0.38 0.36 * 0.30 0.41 :

NITROGE-N, TOTAL KJELDAHL (MG N/LI * 0.3 4 0.4 * 0.3 t 0.4
NITFRIGEN, TOTAL ORGANIC (MG N/LI e 0.3 0.3 03 0
NITOG-N TOTAL (14G N/LI 0.7 0 0.? * 0.7 a .:48
ORTHOPHO')SPHATE OSSCLVFO (MG P/LI (.0 •0e
PHfOS HCR USe TOTAL (AqG P/Lf 0.02 0.02 0e04 0.06

BIOLOGICAL DATA
BACTERIOLOGICAL DAqTA ;

F ,.CA- C OLICP ILOGIOIGOOLI) 1,*43 1 .46 1 .56 1 .49
LOOCAL STREPTOCOCCI (LOGIO ML II 1.49

FCJs PATDIO.-
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TABLE D-7b

* SIATICN S 5TATION * STATION S STATIONPARAMETER NAME (UNITS) * 05 * 06 0? * 0o 12/ S/79 12/ 6179 * 12/ 6/79 121 0/7
O 4 * f I

------ ------- -- - - - - --- - --- - -

" .PHYSICAL DATA , . *

MISCELLANEOUS DATA S .
* X-SECTION LUC (%FROM r-6K LK UPSTi 0 50 * 50. 0 so.
* SAMPLE DEPTH (METERS) * 1.0 a 100 0 1.0 1 .0S I S 4
* FIELD MEASUREMENTS * 0 . .

wATER TEMPERATURE (UEG C) 9 12.0 0 12.0 9 13.0 ltesb .PEC CONDUCTANCE. FLO (UMHO/CM 25CIf 66. a 76. a 14. A Olt
o OXIDATION 'EDUCTION POIENTIAL INVI -- -- 440 400

D rISSOLVEo OXYGEN. ELECTROOD (46/L) 0 10.2 * 10.? 10.2 a 10.2. PH (STO UNITS) 0 7.25 . 7.15 7.30 . 7.40

* LABORATORY DATA , . . .

• COLOR (PT-CO UNITS) * 2?. 23* 26. 2 26.
4 TURBIDITY. HACH TURDIDIMtTI-R FTU) 9 8s0 0 6.00 6 0.20 0500
0 TOTAL FILTERA'LE RESIDUE (MG/L) 0 62. 0 61. 0 6S. 65.
TOTAL NONFILTERABLE RESIDUE (MG/LI * 13. * It* I,. *

CHEMICAL DATA '

MINERALS ANO METALS U 4 4

ALKALINITY. TOTAL (MG CACO3/L) o Ia. 19. o Is. * Ieo
CHLORIDE (MG CL/LI 0 5. 0 40 0 5. 0 5.SULFATE. TOTAL (MG S,"4/LI 0 10. 0 . a 9. 0 9. •

SULFIDE, VOTAL 1,1G S/L ' o0 ( 0.1 9 0.1 0 c 0.1o CALCIUM. TOTAL (MG CA/LI 2.4 0 2.9 o SOS 0 203 IHARDNESS. TOTAL (NG CACO3/LI * 19.2 9 20.9 f 20.? 8 &.o

SIJRN. oISSOLVED (UG FE/L ( so : < so : < so 60
* IRON. TOTAL (UG FE/LI 9 610 610 0 710 0 300
MAGNESIUM. TOTAL (MG MG/LI 0 1.3 0 1.4 a to 0 tot •

MANGANESE. DISSOLVED lUG MN/LI 9 50 < C 50 s o 50 < • 50 
MANGANESE. TOTAL "(UG MNILI 60 50 c s < s 50
POTASSIUM@ TOTAL ING K/LI 2.2 9 2.1 e 28 0 a8

SOOIUM. TOTAL (MG NA/L) 7.00 * 6.50 * 7.20 560 •ZINC. TOTAL lUG ZN/L) * 10 o 20 < £0 C 10 S

5 NUTRIENTS 4 4 4. 4 •
* CARON. DISSOLVED ORGANIC (NG C/.a 6. o 6. : 6. 6. •CARBON. TOTAL ORGANIC (MG C/L) 7 7. 0 7. * 60 7. SCAHOON DIUXIDE (NG C02L.I 2o a 3.2 21 1.o

' NITROGEN. TOTAL 14MONIA (MG N/LI * 0.02 * 0.05 * 0.03 * 0.03 :' NITUGGEN. NITRATE*MITRITE ING N/LI 0 0032 e 0.01 f 0.31 • 0 o320 NITrO,3GEN. TOTAL INORGANIC (MG N/LI 0.34 0 .46 0. * 0.35
NITROGEN. TOTAL KJEL0AItL (NG N/LI * 0.4 * 0.2 • 0.3 * 0

:
2 :

NITRUGEN. TUTAL URGANIC ING N/L) * 0.4 f 0.2 0.2 • 0.2
NITROGEN. TOTAL (NG N/LI 0.8 0 0.6 0 0.6 D 0s •

ORTHOPHOSPHATE. DISSOLVED (MG P/LI < (0.01 (0.01 9 (0001 (0o0£l
P14OSPHORUS. TOTAL IMG P/LI 0.02 * 0.04 * 0.03 * 0e03 •

S* SBOLOGICAL OATA
BACTERIOLOGICAL DATA

S . . I a
* FECAL COLIFORM ILOGIO(/IOOt.L 1,60 * 0.00 0 1090 * 1.404
0 FECAL STR[PTOCOCCI ILOGI0I/O001-II -- 2 2.30 4 2.41 0 1.32 o0 FC/FS RATIO --- (0.03 031 * 0.14

--------- 4------ -
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TABLE D-7c

--------------------- --------- -----------

* * STATION * STATION S STATION 8 STATION
* PARAMETER NAME (UNITS) * 09 a 10 II 0 12
• •. 12t 6/?9 * 12/ 6/79 1 *2/ 5/79 12-- 6/?9

* PHYVSICAL DATA * 0

. MISCELLANEOUS DATA . 6

* X-SECTION LUC (SfROM R-K LK UPST) 50. 50.o. 0 s0. so.
* SAMPLE DEPTH (METERS) * 10( * 1.0 1 10 ' 5.0* . S S 6 6

FIELD 4EASUREMENTS * 6 . •

* wATER TEMPtRATURE (DEG CI 32.5 12. * 12.0 11.0
6 SOEC CONDUCTANCE. PLO (UMh./C4 2bCI

•  
79. a To. a 66. * 102.

O JXIDATION kEDUCTION POTENTIAL (MV) * 410 * 490 * 53C -

D DISSOLVED OXYGEN. ELECTRODE (MG/LI * 10.3 10.0 * 10.2 10.2
e PH ($TO UNITS 7. 0o0 * ?oo 745 2.10

* LAdOAATODV DATA S 6

* COLOR (PT-CO UNITS3 ' 30. 30. , 26. * 12.
IUMOIDITy. MACH TUROIMETE" IPTUI * 9o30 8.60 8.80 * 170

* TOTAL FILTERABLE RESIOUE (MG/LI T 0 •. 04. 64o 60*

TOTAL NONW9LFRASLE P SDUE (MG/LI * 14. 12. e 13* < to

* CHEMICAL oATA * * .

S 'MINERALS AND METALS ' '

ALKALIkITY. TOTAL (MG CACo,/LI 20. lip* a 22. 0 44.
* CHLORIDE (MG CLILI . 3* 6 40 So • 3.
SULFATE. TOTAL ING S04/LI 90 s o. * 1,. . . U 0

a SULFIDE. TOTAL (MG S/LI ( 0.1 0.3 < 001 0 c 0.1 a
* CALCIUM. TOTAL IMG CA/L 2.3 * 3.2 5 3.6 • 1800
HARNESS. TOTAL ING CACO3/LI 21.9 21.9 • 25.5 5 0. 9

# IRON* DISSOLVD UEGLI * < 5o < so • < so *
, iRnJhe TOTAL (UG FEdfLI Sao 740 a a0 220

M MAGNESIUM. TOTAL '46 MG/LI l 1 104 0 1.2 • 0.0

e MANGANESE. DISSOLVED lUG MN/LI * 50 50 6 < 5 < so
M MANGANESE* TOTAL (Uc MNLI 60 • 70 0 50 T 0

e POTASSIUM* TOTAL (MG K LI 2.3 • 2.1 0 1o9 * 0.6

* SODIUM. TOTAL (MG NA/L) * SO * 6o90 S,.0 * 360
ZINC. TOTAL (UG ZN/L) * 40 * 20 • 20 20

* NUTRIENTS ' . . •

CARBON. DISSOLVED ORGANIC (MG C/If. 0 6. e 7. 0. * .

* CARSON. TOTAL ORGANIC (N C/L) 6 7 e 7. 0 t. * S. s
* CARBON DIOXIDE (NG C02,LI) 4. V 4.5 a lee.6 

e

6 NITROGFN. TOTAL AMMONIA (MG N/L) 0.05 0.04 6 0.04 0.02 6
* NITROGEN. NITIATE*NITRITi (MG N/LI * 0.32 * 0.jI * 0.31 0 0.04 a

* NITROGEN. TOTAL INORGANIC (MG ku/LI @ 0.37 * 0.35 * 0.35 * O.06

* NITROGEN. TOTAL KJELUAHL (4G NOLI 0.3 0.3 0*4 0.3
NITROGEN. TOTAL ORGANIC (MG N/LI 0.2 • 0.2 * 0.4 9 0.3

* NITROGEN. TOTAL (MG N/LI 0.6 0.6 007 9 0.3

SORTHOPHOSPHATEs DISSCLVEO (MG P/LI * <0001 <0.01 < (0.01 < (0.01

PHOSPHORUS. TOTAL (NG P/LI 0 0.02 * 0.03 0.06 0.01

* BIOLOGICAL DATA0 44

P BACTERIOLOGICAL DATA

FECAL COLIFORm CLUG1D(/I0M0LI) < 0.00 0 .95 * 1.41 < 0.00
PC/PS RATIO < 0.03 * 0.29 1-(.0
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TABLE D-;d

0 STATIGN " STATION 0 STATION ' STATION
PARA'4ETEF NAME (UNITS) a 13 0 14 0 15 a 16

. 12/ 6d79 . 12/ 3/79 0 121 3/9 9 12.f 3/ 79

6 • . . , 0

* PHYSICAL DATA•U .

MISCELLANEOUS DATA 0 S

X X-SECTION LOC (XFROM R--K LK UPST) 30. 0. * 50. So

0 SAMPLE DEPTH (METERS) 1.0 1.0 1.0 * 1.0 6

* FIELD MLASUREMFNTS 5 0I

* WATER Tc.PESATURE COEG C) * 12*5 11*0 0 12.5 0 12.0 4

* SPEC CONDUCTANCE* FLO (U'4H0/CM 25C)a 131. v 198. 9 9S0 970.
O XEIDATION AEOUCTION POTENTIAL CMVI * 580 * -- * 590 - £

9 DISSOLVED JXYGEN. ELECTRODE (MG/LI * 9.0 10.2 *
e  

e. 0 9.0
* Pm ISTO UNITS) * 7.30 9 7.50 7.10 6 9.90

LABORATORY DATA S .

COLOR (PT-CO UNITS) * 20. 0 90 a 35o 0 ss.
TURBIDITY. HACH TURBIDINETER (FTUl * 4.00 0 3.30 0 6.20 0 6.30
TOTAL FILTERAOLE RESIDUE (NG/L) 0 90. 0 126. a 820 8 2.e

TOTAL NONFILTERABLE RESIUE MAG/L, ? 10. C 10 a < 10. 9 t 0. 0

CHEMICAL DATA 0 6 0

MINERALS AND METALS a a a S ,

ALKALINITY* TOTAL ING CACf3/L * 60. 1 100. * 40 3o
CHLORIDE (MG CL/LJ 9 4. 0 3. 9 So * So •

SULFATE. TOTAL (MG $04/%l a 2. a 4. 3. 3-

SULFIDE, TOTAL (MG S/LI * • 0.1 < 0.1 ( 0.1 0 < 001
CALCIUM. TOTAL (MG CA/LI * 12.7 a 35.0 a 10.4 72
IHARDNESS. TOTAL (MG CACO3/LI 67.0 112.0 * 44.0 * 43.6

* U . . S0

IRON. DISSOLVFO (UG FE/. L l 50 a < 50 320 9 So0

IRON. TOTAL (UG FE/LI 750 0 250 a 1290 0 1220

MAGNESIUM. TOTAL (MG MG/L) 1.1 0 0.6 * 1.2 10. 5 .
MANGANESE.OISSOLVEO (UG MN/L c s Q < so 0 SO 0 c s0

MANGANESE. TOTAL (UG MN/LI a60 < SO * 60 * 4 O so

POTA3SIUM. TOTAL (MG K/I * 1.3 0 1.0 0 1.6 0 1.6

3QIOUMs TOTAL (4G NAfLJ 0 3.70 a 4.80 4010 3.30
ZINC. TOTAL LUG ZN/Li 30 a 20 • 40 30* . . •

NUTRIENTS * . •

CARON. DISSOLVED ORGANIC ( C/LI * C 5. c • S. • a - 0 6- 1

• CABON. TOTAL ORGANIC CM,: C/LI * 5. * a . * 60

a CARBON DIOXIDE 4MG C02.L l 7.0 * 0.0 S 7.7 ? 10.0

* NITROGEN, TOTAL AMMONIA (4G N4/LI 0 0.09 0 0.02 * 0.00 6 0 9
NOITkOGCN NIIrATE#S4ITRITE (G N/Lb * 0 .Ss 0.5D * 0.49 6 0.42

* NITROGEN. TOTAL INORGANIC (%G NLI * 0.64 0 0.52 * 0.54 0.S&

; NITROGEN. TOTAL KJCLDAI. (MG ILI * 0.2 0.2 0.3 0.3
NITROGEN. TOTAL ORGANIC (46 WLi a c 0.1 * 0.1 0 0.2 0.2
NITROGEN. TOTAL (MG N/LI * 0.7 0.7 e

e  
0.7 0o7

SnlRTHfPtOSPHATE. DISSOLVED (MG P/Li 0 0.03 (0o01 0.09 0.03
P OSPtICRUSs TOTAL COG P/LI * 0.04 * 0a01 * 0.09 OD.S

0.0 6.0 0 00

* BIOLOGICAL DATA •

BACTERIOLOGICAL DATA

0 FECA46. COLIFOOM (LOGIOI/IOONLII 0 3.000 9.2B 1.00 * 1.92 0

I FECAL STREPTOCOCCI (LOGIOI/IL0018iI 0 --...- -

. F C ,V S R A T IO S . .. 0 - - -
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TABLE D-7e

STATION STATION 0 STAT ION
PARAMETEP NAME LthITS) * 17 0 30 * 39

*' 3.3179 *12.f 4.7, 9 124 4/f79

---------------------------

* PHYSICAL DATA •
141ISCELLANEOUS DATA :•:e

X -SECTIN LCC XFSCoJM Q-BK LC UPSTI) s 0. * so. * so. a
* SAMPLE DEPTH IMETERSI • 1.0 * .0 * .0

*! • FIELD MEASUREM4ENTS *

* WATER TEMPERATURE (DEG C) 12.0 Ils ies

* SPEC CONDUCTANCE. PLO IUMHO/C.W 25CI
°  

96o 1080 * 102.

* XIDATION REDUCTION POTENTIAL (MV) * -- - --

* DISSCLVEO OXYGEN* ELECTRODE tMG/LI * 9.3 - 9.6 * 9.5

P PH ISTO UNITS) * 6.00 * 7.00 * 7.00

: * LABORATORY DATA • * 0 "

* COLOR (PT-CO UNITS) * 60. • 26. * 25. *
- TURBIDITY. MACH TUROIDIMETER (FTU) * 5.90 9050 9.30
TOTAL FILTERAOLE RESIDUE (MG/LI * 78. 1 . 0 71.

* . . . S
* *TOTAL NONFILTERASLE RESIDUE (MGi'Ll < to £0 * 10o 14.

-. • CHEMICAL DATA *

MINERALS AND METALS S • 6

SALKJALINITY* TOTAL (MG CAC03SL) * 35o * 37o * 35o

CHLORIDE (MGa CL.LI * 5o 40 * 40 a

* SULFATEe TOTAL (MG SOOLI 2. * So So 0

SULFIDE. TOTAL IMG S/LI < 0.1 v 0.1 • 0.1 0
* CALCIUM. TOTAL (MG CALl 7.2 * 07 * 7.
* HA4DMESSo TOTAL (MG CAC031LI * 41.1 * 36.2 * 37*2 *

* IRON. DISSOLVED (UG PE/LI * 00 * 60 90
IRON. TOTAL lUG PFEAL ) 1290 1130 1070

*MAGNESIUM. TOTAL IMG Mb/1LI 0.9 * 1.3 1 1.3

MANGANESE. DISSOLVED UG MN/LI so so ( < s 0
o MANGANESE. TOTAL lUG MN/LI * 0 60 * 60 &

* POTASSIUM. TOTAL ING K/L * 1.9 @ 200 1.9

* SODIUMe TOTAL (M NA/L 3.20 4.70 0 4.30 0
* ZIC. TOTAL 4UG ZN/LI 2 20 * 30 8 40 a

S NUTRIENTS ' . .

CARBON. DISSOLVED ORGANIC (MG C/LI • 6. o 5 30 *

*" CARUON. TOTAL ORGANIC IMG C/LI * 6.* 5. * S0
CARBON DIOXIOE ING C02/LI * 13.6 * 9.4 B oo0

NITROGEN. TOTAL AMMONIA 4MG NIL) 0005 0.09 0002

NITROGEN. NITRATEtNITRITE ING NIL) @ 0.44 * 0.34 * 0.3? *

NITROGEN. TOTAL INORGAhIC (MG NILI * 0049 • 0.40 * 039 "

N.TROGEN* TOTAL KJELOAHL (MGN/LI * 0.2 0.3 * 0.3
NITROGEN. TOTAL ORGANIC (4G hILI * 0.1 0.2 : 03

NITROGEN. TOTAL (MG N/LI * 0. * 0.7 p

ORTHOPOSPHATEs 0SSOLVED (MG P/LI 0.03 * (0.01 * 0.01
PHOSPHORUS* TOTAL (NG P/LI * 0.04 * 0.04 * 0004

BIOLOGICAL DATA I • .

BACTERIOLOGICAL DATA * 0

FECAL COLIFORM tLOG1O(/ICML11 * 1.94 1.43 * 1.16FECAL STREPTUCOCCi (LOGIOI/100ML I) - e - -

FC/Fs RATIO . ....
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TABLE D-8
WATER QUALITY SAMPLING RESULTS

SPECIAL STATIONS, PHASE II, CYCLE 1

Parameter Name Station Station Station Station Station
(Units) AO BO BI B2 Fe

2/21/79 2/21/79 2/22/79 2/20/79 2/20/79

Meteorological Data

Air Temperature (0c) 20.0 20.0 15.0
Cloud Cover (Percent) 100 100 100
Wind Velocity (MPH) 0.0 0.0 5.0
Wind Direction (Deg Fm

True N, CW) 70

Hydrological Data

Total Depth (Meters) 5.0
Wave Height (Meters) 0.10 0.0 0.01
Curring Speed (fps) 3.0 3.0

Physical Data

X-Section Loc (% From R-BK
LK Upst) 95 5

Secchi Disk Transparency
(Meters) 0.7 0.7 0.6

Depth of 1% Surface Light
(Meters) 1.8 1.5 1.5

Field Measurements

Sample Depth (Meters) 1.0 1.0 0.3 0.3 1.0
Water Temperature (OC) 8.0 8.0 9.0
Spec. Conductance, Fld.

('mho/cm 25C) 58 74 79
Oxidation Reduction

Potential (mV) 320 170 330
Dissolved Oxygen, Electrode

(mg/1) 12.8 12.9 11.2
pH (STD Units) 6.8 7.2 7.4

Laboratory Data

Turbidity, Hach Turbidimeter
(FTU) 7.6 9.6 4.9

Bacteriological Data

Fecal Coliform (Log 10
(/100 ml)) 0.0 1.70

Fecal Streptococci (Log 10
(/100 ml)) 1.20 0.30

FC/FS Ratio (0.06 24.50
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TABLE D-9

WATER QUALITY SAMPLING RESULTS
" SPECIAL STATIONS, PHASE II, CYCLE 2

Parameter Name Station Station Station Station Station
(Units) AO BO B1 B2 Fe

4/4/79 4/4/79 4/2/79

l Meteorological Data

Air Temperature (°C) 25.0 22.0 22.0
Cloud Cover (Percent) 100 100 100
Wind Velocity (MPH) 0.0 0.0 7.0
Wind Direction (Deg Fm

True N, CW) 160

- Hydrological Data

Total Depth (Meters) 6.0 3.0 2.5
Wave Height (Meters) 0.1 0.1 0.02
Current Speed (fps) 3.5 2.5

Physical Data

X-Section Loc (% From R-BK
LK Upst) 95 5 30

* Secchi Disk Transparency
(Meters) 0.3 0.6 0.6

Depth of 1% Surface Light
(Meters) 0.9 1.5 1.2

Field Measurements

Sample Depth (Meters) 1.0 1.0 1.0
Water Temperature (0C) 15.0 15.0 18.0
Spec. Conductance, Fld.

* (vmho/cm 25C) 54 60 78
Oxidation Reduction

Potential (m) 390 350 400
Dissolved Oxygen, Electrode

(mg/1) 9.9 10.3 9.2
pH (STD Units) 7.0 7.1 7.2

Laboratory Data

Turbidity, Hach Turbidimeter
4 (FTU) 32.1 16.1 10.4

Bacteriological Data

Fecal Coliform (Log 10
(/100 ml))

Fecal Streptococci (Log 10
MO(/0 ml))

FC/FS Ratio
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WATER QUALITY SAMPLING RESULTS. SPECIAL STATIONS, PHASE 11, CYCLE 3

Parameter Name Station Station Station Station Station
Ao BO B( Bt Fe

6/6/79 6/6/79 6/4/79 6/4/79 6/5/79

Meteorological Data
Air Temperature (°C) 31.0 30.0 29.0
Cloud Cover (Percent) 100 50 50
Wind Velocity (MPH) 3.5 0.0 5.0
Wind Direction (Deg FA

True N, C) 180 340

Hydrological Data
Total Depth (Meters) 4.0 3.0 1.5 2.0 2.0
Wave Height (Meters) 0.1 0.05 0.1
Current Speed (fps) 2.5 2.0 0.0

Physical Data

X-Section Loc (% From R-BK
LK Upst) 95 5 10 5

Secchi Disk Transparency
(Meters) 0.65 0.6 0.6

Depth of 1% Surface Light
(Meters) 1.8 1.5 1.5

Field Measurements
Sample Depth (Meters) 1.0 1.0 0.3 0.3 1.0
Water Temperature (oC) 24.0 24.0 26.0
Spec. Conductance, Fld.

(Nmo/cm 25C) 51 153 63.7
Oxidation Rduction

Potential (mY) 335 153 445
Dissolved Oxygen, Electrode

(mg/1) 8.5 7.3 8.2
pH (STD Units) 6.9 6.8 7.4

Laboratory Data
Turbidity, Hach Turbidimeter

(FTU) 16.6 21.6 20.6

Bacteriological Data

Fecal Coliform (Log 10
(/100 M)) 0.70 0.90

Fecal Streptococci (Log 10
(/100 ml)) (0.00 1.60

FC4FS Ratio >5.0 0.21
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TABLE D-11

WATER QUALITY SAMPLING RESULTS
SPECIAL STATIONS, PHASE 1I, CYCLE 4

Parameter Name Station Station Station Station Station
(Units) AO BO BI B2 Fe

7/19/79 7/18/79 7/16/79 7/16/79 7/17/79

Meteorological Data

Air Temperature (0C) 35.0 28.0 35.0
Cloud Cover (Percent) 30 100 10
Wind Velocity (MPH) 6.0 0.0 0.0
Wind Direction (Deg Fm

True N, CW) 2

Hydrological Data

Total Depth (Meters) 2.0 2.0 3.0 2.0
Wave Height (Meters) 0.0 0.0 0.0
Current Speed (fps) 1.0 2.0 0.0

Physical Data

X-Sectlon Loc (% From R-BK
LK Upst) 95 5 90 5 30

Secchi Disk Transparency
(Meters) 0.65

Depth of 1% Surface Light
(Meters) 2.4 0.4 1.4

:. Field Measurements
Sample Depth (Meters) 1.0 1.0 0.3 0.3 1.0

Water Temperature (oC) 29 28.5 29
Spec. Conductance, Fld.

(umho/cm 25C) 60 381 78
Oxidation Reduction

Potential (mY) 470 6
Dissolved Oxygen, Elettrode

(mg/1) 6.7 5.9 7.6
pH (STD Units) 7.0 7.2

Laboratory Data

Turbidity, Hach Turbidimeter 8.3 19.6 9.6
(FTU)

Bacteriological Data

Fecal Coliform (Log 10
(/100 ml)) 0.78 0.00

Fecal Streptococci (Log 10
(/100 ml)) 0.60 0.70

FC/FS Ratio 1.5 0.2
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TABLE D- 12

WATER QUALITY SAMPLING RESULTS
SPECIAL STATIONS, PHASE II, CYCLE 5

Parameter Name Station Stetion Station Station Station
(Units) AO BO BI B2 Fe

ec 8/15/79 8/15/79 8/16/79 8/13/79 8/14/79

Meteorological Data
Air Temperature (°C) 32.0 32.0 31.5
Cloud Cover (Percent) 70 50 50
Wind Velocity (MPH) 4.0 0.0 5.0
Wind Direction (Deg Fm

True N, CW) 340 --- 300

Hydrological Data
Total Depth (Meters) 3.0 2.0 2.0 2.0 2.0
Wave Height (Meters)
Current Speed (fps) 1.0 0.5 0.0

Physical Data

X-Section Loc (% From R-BK
LK Upst) 95 5 90 5 40

Secchi Disk Transparency
(Meters) 1.2 1.1 0.7

Depth of 1% Surface Light
(Meters) 2.8 3.1 1.3

Field Measurements

Sample Depth (Meters) 1.0 1.0 0.3 0.3 1.0
Water Temperature (OC) 28 29 28
Spec. Conductance, Fld.

(Gmho/cm 25C) 73 75 87
Oxidation Reduction

Potential (mY) 477 512 464
Dissolved Oxygen, Electrode

(mg/I) 7.8 7.8 5.6
pH (STD Units) 7.09 8.3 7.3

Laboratory Data

Turbidity, Hach Turbidimeter
(FTU) 3.1 2.3 7.5

Bacteriological Data

Fecal Coliform (Log 10
(/100 ml)) 0.0 <0.0

Fecal Streptococci (Log 10
(/100 ml)) 0.48 1.23

FC/FS Ratio 0.33 <0.06
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TABLE D-13

WATER QUALITY SAMPLING RESULTS
SPECIAL STATIONS, PHASE I], CYCLE 6

Parameter Name Station Station Station Station Station
(Units) AO BO Bi B2 Fe

9/25/79 9/26/79 9/25/79 9/24/79 9/25/79

Meteorological Data

Air Temperature (°C) 21.5 21.0 21.0
Cloud Cover (Percent) 100 100 100
Wind Velocity (MPH) 2.5 5.0 10.0
Wind Direction (Deg Fm

True N, CW) 10 10 40

Hydrological Data

Total Depth (Meters) 2.0 5.0 1.5 2.0 3.0
Wave Height (Meters) 0.0 0.05 0.20
Current Speed (fps) 1.0 1.0 0.0

Physical Data

X-Section Loc (% From R-BK
LK Upst) 95 5 95 550

Secchl Disk Transparency
(Meters) 1.0 1.0 0.5

Depth of 1% Surface Light
(Meters) 2.4 2.3 1.2

Field Measurements

Sample Depth (Meters) 1.0 1.0 0.3 0.3 1.0
Water Temperature (oC) 23.5 23.5 24.0
Spec. Conductance, Fid.

(umho/cm 25C) 64 72 87
Oxidation Reduction

Potential (mY) 430 560 600
itssolved Oxygen, Electrode(mg/i) 8.2 8.1 6.0

pH iSTD Units) 7.0 6.95 6.5

Laboratory Data

Turbidity, Hach Turbidimeter
(FTU) 3.6 4.6 15.6

Bacteriological Data

Fecal Coliform (Log 10
(/100 ml)) <0.0 0.30

Fecal Streptococci (Log 10
(/100 ml)) 1.72 2.04

FC/FS Ratio <0.02 0.02
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TABLE D-14

WATER QUALITY SAMPLIIG RESULTS
SPECIAL STATIONS, PHASE II, CYCLE 7

Parameter Name Station Station Station Station Station
(Units) AO BO B1 B2 Fe

12/5/79 12/5/79 12/6/79

Meteorological Data
Air Temperature (°C) 16.0 11.0 15.0
Cloud Cover (Percent) 20 10 100
Wind Velocity (MPH) 0.0 4.0 6.0
Wind Direction (Deg Fm

True N, CW) 120 300

Hydrological Data

Total Depth (Meters) 2.0 2.0 2.0
Wave Height (Meters) 0.0 0.0 0.1
Current Speed (fps) 3.0 3.0 0.0

Physical Data

X-Se:tion Loc (% From R-BK
LK Upst) 95 5 50

Secchi Disk Transparency
(Meters) 0.85 0.7 0.7

Depth of 1% Surface Light
(Meters) 2.0 1.7 2.0

Field Measurements

Sample Depth (Meters) 1.0 1.0 1.0
Water Temperature (OC) 15.0 12.0 12.5
Spec. Conductance, FId.

( rmho/cm 25C) 72 101 85
Oxidation Reduction

Potential (mV) 497 544 485
Dissolved Oxygen, Electrode

(mg/i) 9.7 9.8 10.0
pH (STD Units) 6.71 6.85 7.13

Laboratory Data

Turbidity, Hach Turbidimeter
(FTU) .3 7.5 8.5

Bacteriological Data

Fecal Coliform (Log 10
(/100 ml))

Fecal Streptococci (Log 10
(/100 ml))

FC/FS Ratio
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TABLE D-15a

4$ LAKC SEMINOLr WATEP OUALITY MANAGEMENT STUDY e
CCqP.cp fF ZNGItIEFRS (CONTRACT DACbO1-78-C-0101) PHASE II CYCLE I (21f19-22/97y).

BIOLOGICAL DATA (COMPOSITZ SAMPLES)

0 STATION 9 STATION 0 STATION * STATION
P OAPAMFTr.Q NAN! (UNITS) 0 01 * 02 $ 03 * 04

, 2/?I/79 0 2/21/79 * 2/21/79 * 2121/79

BIOMASS W, SUP--MF.NTS..:;

CUP1IOTIC ZONE 6 6

ATP-AD OSINE TPIPHOSPHAT
" 
(NG/L) * 80. * 80. * 100.* so.

n IMASS. PLAJKTON (GM/CU N) , 3. 3. 2. : 2.:
CHLORCPHYLL- (UG/L) 11.9 13.4 13.4 £0.5

SCHLO.lCPH4YLL- (UG/L) " 1.3 " 2.9 " 0.3 a 1.0
* CHLORCPHYLL-C IUG/LI < ( 0*1 I t 0.1 * 0.2 ( 0.1

STATION 0 STATION 9 STATION 0 STATION
PAPAMETER NAFIE (UNITS) * 05 * 06 0 07 0 06

* 2/21/79 : 2/21/79 / 220/79 : 2/20/7

-------- -------------------------------- ---------- ---------

81 'WASS MEAiSUREMENTS66 .a

F ,UPHOTIC ZOW. , " *

JTP-ACVAOSINZ T.IPHOSPHATE (NG/.) * 90. * 60. * SO. S
* rrO,4A S. PLAt KT (JGM/CU PI) * 4. 3a IC 0 83:
CHLOROPHYLL-A IUG/LJ 14.0 * 4.2 12.9 15e
C" L'IRPHYLL-5 fUG/L) 11 1:2 0:0 I• .

CHLORCPHYLL-C lUG/L) * 0.2 0.2 • 0.1 * I 01

- --------------------------------------------------------

- -------------------------------- -------------------

U STATION " STATION * STATI UN * STATION
PAPAMETr'.R '4AME (UtTSJ ) 09 * 10 I1 * 12

9 2/20/79 * 2/20079 * 2/20/79 2/22/19"

----------------------------------- -------------------

SIOMASs WLASU.-MENTS . a "

FUP'HOTIC ZONE , a .

* ATP-ADEPIO1INE TRIPlOSPHATE ('IG/L) * 50. 140. * 60. 0. u0134ASS. PLAKTOt (GM/Cu V) a 3.o 3. 2. c t .
*CMUOPHYLL-A CUu.A) 20.8 oa 20.4 12.7 6.1

' C'ILOAfCPHYLL-9 lUG/LI * 1.3 1 a.5 ; 0.5 1.0
CHLOQCPHYLL-C lUG/L) * c 0.1 * < 0.1 < 0.1 < 0.1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,---------------

---------------------------------- --------------------

* STATInN * STATION * STATION * STATIONPArAP4r"T!R NAME 11UNITS) * 13 4 84 * IS * 16
, 2/19/79 * 2/22/79 * 2/19/79 2/19/79

4 ---------------------------------------------------- -------------------------------
1313PIASS 14EASUARMENTS ,,

-UPCOTC Z ,,- . * :.

ATP-AC 't0SINC TPIP'OSPI4ATE 41L) < 30. < C 20. < C J30 * C 50.
DIPMASS. PLAPIKTON (GM/CU ") i. 1* . * . 3. 0
CHL,1P3Pf4YLL-A (UG/L) * 0.3 * 2.1 * 2.3 1.2

* iLOroPHYLL-B (UG/L) * 0.4 * 0.4 * 1.2 * 0.6
CIIL3,OPHYLL-C lUG/L) * C 0.1 * 0.2 02 < S :..

---------------------------------------
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TABLE D-15b

: " STATION " STATION • STATION* PARAF ZrT P NAME 4UNITS) 17 * 86 * 19
* S 2/1197, 2/20,/19 0 2/20/79

* 1IC?4ASS MCASUBErMtmS 9.

* EUPHOTJC ZONE . . .

ATP-AV=tlOSIPtg TqIFHOSPHATC (t4G/LI a S0. ' 60. 70.
* PfASS. PLAtNKTCN (GM#CU 1) 0 2. * 3. ,
* CHL QCPHYLL-A (UG'L) 0 8.3 0 81.3 0 t2.0

* CHLOROPHYLL-fl (UG/L) 0.2 * 0.7 * 8.7
* CSLOROPIMYL-C (uG/.L " < 0., a 0.2 0.8
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TABLE D-16a

("2 *0 LAKE SMI'NOL. WATER DUALITY MANAGEIPENT STUDY *4
CriPS OF ENGINEERS (CONTRACT DACWO-7O-C-010I) PHASE It* CYCLE 2 (4/2-4/19791

OIOLOGICAL DATA (COMPOSITE SAMPLES)

-------------------------------------------------------------------- ----------------------

* STATION * STATION 8 STATION * STATION
* rAOAMETER NAME (UNITS) 0 01 * 02 & 03 * 04
• 4 4/ 4/79 4/ 4/99 & 4/ 4/79 4/ 4/79 •

. OICMASS MrASURtMENTS : . "

"UPHOTIC ZONE •

- ATP-AO.'?JGSINF TIiIPHOSPHATE (NG/L) 0 100o. 80. 100. 80 e
. oIC',ASS. PLANKTON (GM/CU M) a U. 8 a. 8 8. 4.
• CHLCROPHYLL-A (UG/L) 0 10.8 0 10.2 10.6 9.9

* CF-LOOPHYLL-0 (UG/LS 0.3 0 0.2 " 0.4 0 0.?
* CLOqOPHYLL-C (UG/L) • 0.1 1 < 0.1 • 0.2 < 0.1

-- ---------------------------- ---- - ------- - -------- ------

* * STATION :STATION :STATION " STATION
0 PARA TZR NAME (UNITS) 0 S 06 07 8O

o 4/ 4/79 4/1 479 4/ 3179 4/ 3/179

* oIOASS MLASURENTS 9 : .

. . • .C.UPHOTIC ZONE 999

* ATP-AOSNfJSINZ TRIPHOSPHATi (NG/L) * 70. 60. S0. * 140o 6

e eIC*IASS* PLANKTON (GM/CU M) 6. 9 3.* 3. 3.
* CHLCRCP4YLL-A (UG/L) • 9.1 0 8.2 1 15.5 • 16.1

* Cl-LOPOPlIYLL-O (UG/LI 1.0 * 1.4 0 3.4 0 1.1A CILOOOPHYLL-C (UG/L) < ( 0.1 f ( 0.1 0.2 9 002

* STATION * STATION *STATInN " STATIO,
* PARAMCTCA NAMSE (UNITS) • 09 * 10 • 11 13
* 4/ 3/79 * 4/ 2/79 • 4/ 3/79 • 4/ 2/79

* 131 OMASS W:ASURWM'NTS * . . .

• 'UPIIOTIC ZOME 9 o •

SATP-AD1' O5IN- TPIPHOSPHATE (NG/L) • 90. * 120. ISO. 80.
* 12l ZOASS. PLANKTC4 (GM/CU M) 0 3. a 4o 0 3. * 3.
, CHL:3OPM'lLL-A (UG/L) 0 26.7 9 23.7 0 26.* t a14.qJ
• CHLOCPHYLL-O (UG/L) * 2.2 2.1 * 1.1 * 1.1
* C-LOPOPHYLL-C (UG/Ll * 0.4 0.3 * 0.7 * 0.3

• 9 STATION STATION STATION * STATION
* PAPAMETrA NAMF (UtPI',S) 14 1 )5 * 16 I?

• 4/ 2/.9 *4/2/79 4/ 2/79 2//79
-- - - -- - - -*-- - - -- - - - - - - - - - - - - - - - - - -- - - - -- --

* DoIOMASS W.ASU Mr-NTS 8 6 9 ,

* rtPt)LOTIC ZONE . *

4 ATr'-Lr?,'rlS1ttZ TRIPHOSPHATV ING/LI 30. * So. * 20. C ?( 0.
* Cl )MASS. PLAPtKTCNI (GM/CU ") 2 2. * 3o * 3. 2.
* CIfl2-CPffYLL-A LUG/L) •  

2.5 * 10.9 * 1.6 * 2.4

S . C-LOACPHYLL-1 (UG/L) 5 0.4 1.0 0.2 0 0.3
* Cl-LOrCPYLL-C IUG/L) < ( 0.1 e 0.1 ( 0. 4 0.1

- ------------------------------------------------------------
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TABLE D-16b

-- - - - - - - - - ---

* STATION *STATION
* PARAMETEP HAWr (UNITS) 13 ' 19

* * 4/ 3.079 *4/ -V79

* 1ZOMASS W-ASfLMWVNTS *

* FUP'IOTIC'ZONE

*ATP-AC!S40S1NE TPZPHOSPHATr ING/L) 120, 110.
n1flIOASS9 PLANKTON I GM/CU M) 2. * .

*C143POPI4VtL-A (UG/Li * 14.64 13.9

CHLORO%'tiVLL-O (UG.'L) 0.3 * 0.4
CHLJ3;CPHYLL-C tUG/LI 0.1 * 0.1
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TABLE D-17a

$$OLAKE_ SEMINfLE VATEP OUALITY IANA, EMENT STUPIY 00

COn'VS OF F:NGNIE:IS (CONTRACT ')ACOI-78-C-OlO b 44ASE fie CYCLE 3 (604-4/19711

RKrtLOGICAL DATA (COMIPOSITE SAPLES)

* * STATION * STATION * STATION * STATIN
* r)ARANIFA.E NA4r (UNITS) * 011 02 ' 03 * 0&

6€6/ 6.'- * 6/ 6/79 6/ 6/79. 61 6/7Q

-------------------------- -------- - --------

* f191MASS M$ASUPENENTS

* C.UPHOTIC ZON. * •. .. a . •.
* ATf-Ar'ENOSIKE TRI1'H4SPHATE (NG/IL) * 170. 0 80. 70. • 110.
* AI'MASS, PLAWKTO4 fG"/CJ 44) < 1 I. 4. 0 3. t 2.0
* CHLrqf'p/YLL-4 (UGPL) * 2.8 * 2.4 * 3.3 * 3.3. * . . a •
* C LOROPHYLL-R IU'fL) < ..4 * 0.5 < <0.I 0.1
CHLOROPHYLL-C (UGIL a 3.1 ' 0.2 < (0.1 < 0 .1

S .TATION S "TATION STATION * STATIrV%
• PAqR4N.TER NAME (UNITS) 05 06 07 0
* a 6/ 6/7

€ 
" 6/ 6 /?9 6/ 5/79 • 6/ 5/7g

•R* 4ASS. "_ANKT04 (GV/. ) ;4)* P1. 0 < 1. 0 1.

: ,.*- Y.., , ,,. .. a. : . 6 .
0 CHInOrbYLAS MFURFNN 2.9 3. 5. 5.

* CHLOR0PHYLL-R (UGL) < 0. 0:2 < 0:7 0:2
• cT

0
LnnoSPHYLL-C (UGIL) / < 0. 0.1 * 0. 1 70.

STATIO I * TTATIN L TSTATin • * rAT1.4 *

• Aqk4ETrE.P N * S (U.NITS) 39 • 13 1 ]i |1 e-• / 5/79 6/ 579 63. 5.79 * 1 6,171

RIV AS.S MCA SURlEMENITS • *

•AT'A-&ADF.NqlS~t, TM|4.nsr~f1ATE (NG/L) 9 Ila. go.0 lOO. ' lO.R . *. PL.ANKTON IGM/CU 1) S. * 2. •

•C14LOJROPHYLL-1% (UG/t.) 18.1 13.*," 9.6 ' 1.4

* CHIOROPHYLL-" (UG/L) 13 1 " 0.9 1 0.7 3 .2
* CHLOPOPHYLL-C (UGhL) C 3.e 3.0 W 0.4 < 3 0.1

- --- --------------------- ------------------------------ -

--------------- ------------------------- ------------------------------------ -------

S•T N STATIOON STATION * STATION
9 PARA*4F TFN ME (UNITS$ a 2, * 1 i' a Iis 1
* * 6/ 4/7 ' 6/ 4/79 0 6/ 4/79 * 6/ 4/79 *

OI4ASS 4NrASUqtEMENTS *a

~~EUPHITIC ZOf'!a

4T0-AOf.N'1S,'r Tq,1i4OrPt1ATF (MG/I) * 110. * 50. * 100. * 30.
* OlNA;%*. "'LANKT'N (Gm/cU m) 1 . 1 .* 2 .•* 1.
CHlLnOPHYLL-A (UG/L) * 18.1 55 14.9 I.4

* C:L% P"HYt.L-1 (UG/L) * 1.3 7 .9 " 1.4 * 0.4
CHLO) P$IYLL-C (UG/.) 9 3. * 0.5 • 10.1 * 0.2
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TABLE D-17b

9 * STATIfnN S TATION 0 STTION 
o PARMF,TFQ N44FC (UNITS) * 1? In

61 4/79 6/ 5/79 * 6/ 5/79

----------------- --------------------------------- -------

o Rflrmi S 4ME%-SUR4EN1% 9

S u-oPHoc zOI Z a •

o ATP-A"FNCSIN TQl'HqSPHTF (%iG/Ll * < 30. qO. 730. "1ICMA.S. OLANKTlN 4G1/CU 141 I. * 2.* < 1-
* CHL,11PHYLL-A CUC/Ll 0 1.4 . * 8.3

SCllLOPQPHYLL-R IU /I 0.2 * * 0.o 0.2
* CHL3Rn'PHYLL-C (UC-/Ll * 0.1 01 * C .

--------------------- - --------------------

D5
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TABLE D-18a

4* LAKE SC:4IN.LF WATFR QUALITY MIANAGEhhLNT STUflY *
CUFPS CF EtC.INCCRS (CONTRACT DACWOI-78-C-00I) PHASE it. CYCLF 4 I7/1 -I9/1')7QI

DIOLOGICAL DATA ICOIPOSITE SABOPLES)

*• I STATICN STATION * STATION * STATION
* 0ADrA .tTETI NAM4E (UIIIT3) * 01 * C2 * 03 * 04
0 * 7119179 7/19/79 * 7/18/79

• 
7/18/79

MIC4AASSEASURENENTS

" EU1',3TC ZONF "

ATP-A.Wt4OSINr TRIPH(S'HATE (tAG/LI * 12. * 90. 140. 0 90. '

'%IC"AASS9 '2LANKTON (GM/CU 4)
•  

7. 9 7. a 8. * 20. q
* CHLOqCPHYLL-4 lUG/L) * 14.1 * 12.8 * 13.9 * 12.7 •

SCl-LOnQPIIYLL-rl fUG/LI 0.6 < < 0.5 ' 0.1 0 0.9 q
* C-LnflOPIlYLL-C lUG/L) * 0.1 < ' 0.3 < 0.1 o.e

----- -- -- --- - ----- - ------ --- -------- -

* STATICN * STATION * STATION • STATICN *
PARA'.IFT NAMF (UNITS) * 05 * 06 * 07 * 06

7/18/79 7/18/79 7/I8/79 7/17/79
e I 0 0 • 4

--------- ---------------------- --- -

flICMiASS MEASURE01SNTS " S S " I

E LHOT IC ZaNE

ATP-AOrNOstINE TPIPHFOSHATE 1MG/LI a (100. 153. ) 120. < 60,
nlICI,ASS, PLANKTON IGM/CU 41 a 26. 6. 7. * 8.
CHLOROIPHYLL-A lUGL,.) 14.4 13.7 11.3 * 12.5

" CLOCl%"YLL-8 (UG/L) 0.7 " 0.4 ' 0.7 " 0.2
CI-LOAlCS-IYLL-C lUG/LI * 0.2 * 0.1 0.4 * 1.3

-- ------------------------ ----------- -----------------------------------

'. S STATION * STATION * STATION " STATInN
S PArA1FTLR 'JAILI (UNITS) * 09 * 10 I t1 12

* 7.117/79 * 7/17/79 * 7/17/79 * 7/18/7)

4 ICIASS M4CASUc.4CHT3
* * a a I

* FUrHOTIC. ZONE 0 5 S 6

I ATP-ACEtA4StIr TPIPlCSPATC 1MG/LI " 70. ; .0. * 70. " 40.
* CC:ASS. PLAKTON IG ,/CU M) 7 7. : s. * 7. * < 1.
@ M.1f1'IIYLL-A (UG/LI 12.0 I14.6 13.8 1.0

CHL 9CPIYLL-fS lUG/L) * 1.5 0.9 0.3 < 0.1

C -L.IUIIrIWYLL-C LUG/L) * 0.2 < • 0.1 < 0.4 < 0.1

- ---------------------------------------------------------

* , STATION * STATIGN * STATION * STATION
* PAiA'l.TrI, NIAME (UNITS) 1 3 * 14 * 15 1 lb

* 7/1/79 ' 7/la/?9 : 7/11,/79 * /16 /
4

- - ------------------------- - -----------------------

* IrI(IASS ?4FASURM:WI475aS

• FUTN'TIC ZONra a • •

ATf-ArI'NI4rINL TRIPIII1SI'NATE 14,.L) " 110. * 4C. 140. 30.
SlICWASx. DqLANKTCH (G.4/CU FII 3. *< 1* " 2. '< to

0 CHL0rCPI4YLL-A (L%;/LI 17.4 6 E.7 
•  

20.4 * o4.9

CMO. CIOrCHYLI--L lUG/L) 14 < 0.4 2.3 < 1*7
* '.LOfMMIYLL-C lUG/Ll o 0.7 * C 0.1 I.. * • 0.1
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TABLE I-18b

* * STATION o STATION * STATIOl
* P~PAA.fETFR NA4F UNITS) 17 * Id * 19

0 7/!6"79 0 7/17/79 7/17/79

* i'RIOMASS FASUPEI4ENTS

* EL,'HCT1C ZONE a *

* AIP-AD-PE OIINF TRIPHOSSHATE (NG/L) * < 50. * 140. 8 60.
n fiCyASS. MLANKTCH (GM/CU M) * 9. • 9. 0 6.

* CHLORCPtIYLL-A (UG/L) * 1.6 0 10.4 e 6.2

SCl-LrROPIrYLL-O (UG/L) * 0.5 l t1 0.5
* CHLOROPHYLL-C IUG/L I < 0.1 < (0. < 0.2 *

4
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TABLE D-19a

CORPS CF ENGINEERS ICGNTRACT DAC0OI-7T-C-0IO1) PHASE tip CYCLE 5 (0/13--16J'199

BIOLOGICAL DATA (COMPOSITE SAMPLES)

* S STATION * STATION * STATION * STATION
PARAMFTER NANF (UNITS) * 01 * 02 03 04

* S8/2/79 SZ/I25/T9 1 8/15/79 8/115/79

----- ----- ---------- - -------------- ------------------ -

OICASS MEASUrEMENTS 5 5

• E-UPHOTIC ZONE "

* ATP-ACENOSINE TRIPtIOSPHATE (rNG/Ll - 30. * 50. ' 40. * 80.
* OICNASS. PLANKTON (GM/CU M) 9 2. 1. -c 1. 2.
* CtILOCPHYLL-A lUG/L) * 9.9 11.0 1 10.0 * 11.8

SC-LOROPHYLL-B I UG/I a 1.0 * 0.1 0.2 f.-
* ChLOIrGPHYLL-C lUG/LI 0 0.3 C 0.1 * < 0.1 0.4

A A STATION * STATION * STATION " STATION
PARAME 0 06 * 07 on

S0 0.1579 4 8/25/79 " s4/7Q : /a4/?

9IE("'4AS S EASURSFNF rTS ••°ELP"OTIC ZGft " • "

* . . 0

* ATP-ACElOSMINE TRIPH4OSPHATE (t4G/L. 8. 40. 120. 120.
oICASS. PLANKTON (GM/CU Ml * . " . * 5. " 4.
CHLOACPIIYLL-A (UG/L 2.3 20o0; 8. 9.9

COLOROPHYLL-I ,uG/L1 0.5 0.2 o. 0.2CHLOROPHYLL-C IUG/L) < 0.1 * 0.2 1 0.? (0.1

STATIC * STATION * STATION * SrATIN
rARAIETEP NAME (UNITS) 8 09 / 10 i 1 12

* e5 8/1479 O/iA9 8/14/79 / 8/16/ 9

* :,s S ET " S S "
B IC#4ASS 4EASUAEMENTS 0

* * ELPHO1ICzo3E " " 0

* ATP-ACENOSINE TRPIPHOSPIIATE (HG/LI 1 00o * 50 60. * 30.

Sa ICASS. PLANKTON (GM/CU Ml So 5. 4. 9 < 2.
* CHLOROPHYLL-A (UG/L) 9.6 8 6.0 7 7.6 * 0.8

* CHLOrCPH-LL-0 (UG/ .1 " .8 l .t " 0.9 :C 0.1
CPLCACPHYLL-C (UG/L) * 0.1 *< ge. C O < 0.1

* S: STATION * STATION * STATION * STATION
* I~rAAet-T!:n KAnIE (UNITS) 1 13 1 24 1 25 * 16
--- 8/13/79 S 1/26.19 W -/23/79 1 1/3.*9 0

S .o, z, . 5 •----------- ------------------- -------------- - ---------- ---

*BIC*IASS MEaSURF4ENFS**.

* EtPIIOTIC ZONES

; ATP-AOEIDSINE TRIP 4SoIATF ING/L, . 20. 30. * 410. 40.
fIMCMASS. PLANKTON (C.4/CU 01) * 6. * 20 * 4. 4
C1LORCPSIYLL-A UG/. 1 12.9 14.0 * 14.4 * 3.1

CHILCACPHYLL-fl lUG/L) * 1.3 1 I06 1.5 o 2.3
SCF-LC;CP~f LL C (UG/L) < 0.O < 0.1 D 0.4 *4
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TABLE D-19b

- - - -
0 STATION * STATION * STATInN

PARAMETER NMAME (UNITS) a 17 g IS * 19

9 a/13Z7D 811I..?V SZ814/79

S , .s ,s~,E, . 1. :.----------------------------------------- -------
n IGMASS MEASUREMENTS

* EUP*I' t C ZONE•

* ATP-ACEIOSINE TRIPHOSPIATE ING/LI 30. * 120. ' 60.
, DIOMASS, PLANKTON (GM/CU MI a 3. 6.6 4.8
0 C4LOAOPHYLL-A (UG/L) 2.4 6.6 ' 4.8

ScoLORCPttYLL-O (UG/LJ - 0.7 0.6 1-0

CbLOPCPHYLL-C lUG/L) 0 <(02 ' 0.3 • < 0.1

- -- --------- --- -----------------

0
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TABLE D-20a

*4 LAKE SEMINO.E WATER QUALITY MANAGEMENT STUDY *0
C01PS OF EN3INEERS (CONTRACT DACWOI-78-C-0101) P1tASE Ito CYCLE 6 (9/24-26/1979)

GIOLOGICAL DATA (COMPOSITE SAMPLES)

----------------------- -------------- ----------------- --------- -------

STATION * STATION * STATION * STATICN
* PARAMETER NAME (UNITS) • 01 02 * 03 * 04
* '9/26/79 g9/26/79 * 9/26/79 * 9/26/79

BIOMASS MEASUREMENTS

--rRWSPHATE (NG/L) -1oo . 88.. --- ATP '. . 168
9 OIOMASS. PLANKTON (ML/L) 3 (.00 * 3.60 * (1.00 * 4.70

0 CILCRU;HyL-A ,UG/L) 17.9 17.0 * 17.5 16.2
C CItLOROPHYLL-0 (UG/L) < 0.1 ' c 0.1 *< e0.1 < 0 01

* CHLONOPtlYLL-C (UG/L) < 0.1 < 0.1 < 0.1 < 0.1
* S S e I

* * STATION * STATION * STATION STATION

' PARAMETEn NAME IUNITS) * 05 * 06 * 07 * 08
* 9/26/79 ' 9/26/79 9/25/79 9/25/79

* O) OMASS MEASUREMENTS S I S S

ELPtOTIC ZONE . I * .
SATP-AOENOSINE TRIPHOSPHATE (NG/' ill 37 0 174 * 610
•BIOMASSP PLANKTON IML/L) • 2.00 a 2.10 a 2.70 &

CI.ROPHYLL-A (UG/L) 16.5 1 11.1 17.3 18.5
o CMLOCPt4YLL-B (uG/L) < 0.1 O.1 t C 0.1 e 0.6

* CIlLOACPHYLL-C (UG/L) < 0.1 < 0.e < o1 0.1

- ----------------------------------------------------------

STATION STATION 9 STATION @ STATION *

* PARA .CTER NAME (UNITS) * 09 * IC o It a 12
* " 9/25/79 * 9/25/79 - 9/25/79 : 9/24/79

BIOMASS MLASUREMENTS *

* EoJo|IOTIC ZCtJE S- 37

ATP-ADENOSINE TRIPHOSPHATE (NG/L) 3 - . "" . "o * 374
OICMASS. PLANKTON (ML/L) 3;20 4.?0 4.10 <1.00

eCHLOACPHIYLL.-A (UG/LI 1 135 10: tt2.& 4:~e ; ,5

CIVLqrWCPIYLL-. fUG/L) * 0.3 * 0.. 1 C 011 0.8

CILOROP14YLL-C (UG/L) < o.t < 0.1 o.i C 01

--- - ------- ------- ---------

* : STATIO(N * STATION * ST4TI0N * STATION *
* PARAMETER NAME (UNITS) * 13 * 14 * 15 16 £6

9/24/79 9/24/79 9/24/79 * 9/24/79

I0 OMASS MEASUREMENTS
PI~nUTIC ZONE ••

ATP-ADNOS TRIPHOSPHATE (NG/L) -- -- 32
* OIOMASSs PLANKTOJ (ML/L) * 2.80 o 3.50 1.90 (1.00
SCHLOiruPHYL.-A (UC/L) 10.5 5 5.5 10.3 1 3.4
, Ct.OROPMYL.-0 ( UG/L) N .0 ; 0.7 * ,.1 : 0.5 •

* COILOPCPIIYLL-C LUG/L) < 0.1 0.5 < C 0.1 < C 0.1

* . .i.D...
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TABLE D-20b

--- - -- -- - - - -7

* S STATION 0 STATION 9 STATIC%
* PARA14ETER MAN4E (UNITS) 0 t? * so 0 9

* S9Z24/7?9 *9,f2Sd79 *9t2SZ79

81014MASS MEASUREMENTS *5

* IUPHOTIC ZC~t
*ATP-ADEM0SIME TRIPWOSPI4ATE (N6/L) < 26 * 105 * -

OICMASS@ PLANKTON t(NL/LI 4t(.00 2 .2C c (1.00o
*CHLOPOPhYLL-A (UG.ILI 2.:: 15.6 6.
*C"LOGOPHYLL-B3 (UG.'L) * 0. * .5 (0.

*C14..OPHVLL-C (UGJ'L) < (0.2 < (0.1 4 (0.1 *
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TABLE D-21a

** LAKE SFPI-IOLE WATER QUALITY MANAGFMENT STJOY 4*
C9RPS OF CNGINEEPS (CONTRACT DACWOI-78-C-0101) PHiSE I1, CYCLE 7 (12/3-6/1979)

9IOLOGICAL OATA (COMOOSITE SAMPLES)

* STAT ION * STATION STATION ' STATIO
* PARANETER NIMF (UNITS) * 01 . 02 * 03 * 04
, 9 12/ 5/79 * 12/ 5/79 * 12/ 5/7Q * 12/ S/79

31M4ASS MESUREMENTS

CEUPH'TIC ZNE 9 9, "0

ATD-A')ENOSI K TO! l'nOPH:i"F (NG/L )- --... -
tlfC'IASS9 PLANKTON (Gl/CU. 14) 4 0 S. 5. 0 's.
CHLrl'ntPHYLL-A (UG/L) ' 12.7 * 12.0 12.6 0 13.7 e

*CHLOrOPHYLL-S (UG/L) * 2.5 0.8 2.0 o 4.1 ,
CHLOROPHYLL-C lUG/L) a .7 9 0.7 < ( 0.1 * 3.5

' STATION * STATION 0 STATI3N * STATION
P fARANETER 'NMF (UNITS) ' 05 * 06 0 07 ' 08 •

* @ 12/ 5/74 o 12/ 6/79 4 12/ 6/79 ' 12/ ,/'7

0 - - - - - - .
* IflA i9SS MESUREMENTS 9 9 9

9 . . 9 5

* F'J PHOTIC ZONE S 9 * .
* A7o-%f)cNOIsE TPI'HnSPl4ATF CNG/L) * 120. 160. 160. o 123.
SrIECVA.SS PLAI'IKTOI (Gh/CU M) S. ' 5 6. .5-:
o CHL~qlrIPYLL-A (Ut3/L) 11.4 13.2 0 14.7 14.5

* cHLOPPHYLL- (UG'L) * 0.9 o 2.1 * 2.3 * 2.1 *

CHLOROIf4YLL-C lUG/Lb * 0.3 < 0.1 * < 0.1 * ( 3.1

--------------------------------------------------- ---------

SEU STATION * STATION * STATION - STATIqN
*PARMFTSR NME (UNIT%) 09 10 ' 11 * 12

12/ 6/?9 * 12/ 6/79 * 12/ 5/79 - 12/ 6/79 *

SI ----------------------------- -----

I31ONASS MF-SUREMEITS , 9 •
e• EUP'.r)" IC ZrjNE °;:t

• AT"-A)ENr]rINE TPI""OS:HATE (NG/L) * 200. 0 100. - 40.

I(J4A'SS. PLANKTON (GM/CU M) * 70 6. * 5. 3.
CHLOROPHYLL-A lUG/LI * 11.8 14.6 * 17.3 * 0.2

CHLOPOPL4YLL-9 (US/Lb ) 2.3 0.5 2.1 * 0 *'

0o C!)IL..OPOPHYLL-C (UG/Lb 0 0.4 0.1 : ( 0.1 * C 0.1

---------------------------------- -----

-- -----------------------------------------------------------

* STATION * STATION * STATION * STATION
f PAqAME.TIR NME (UNITS) 0 13 * 14 1'5 16

* - 12/ 6/79 * 12/ 3/79 * 1?/ 3/79 * 12/ 2/7

rU*01,ASS MFiSUq mF99TS

A* SO-A r0E'11 [ .' 5, 0/ 60.

HIOAA,,. mLANKTIN (G4/L'Y 1) 4. 4. i 4.
* CHL''OrPHYLL-A (U./Lb * . 3.3 * 2.8 1 1.6

CNLO4nPHYLL-q IU(,'L) 0.* * 1.3 ', 1.' * 3.1
CtILOHOPHYLL-C. lUG/L) C 3.1 < 0.1 < 0 3.1 . < 3.1

--- - --------------- -- --------------------------- -------
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TABLE D-21b

- o 7 -.
* S STATION * STATION * STATION
r PAqlAMETEq NuI (UNITS) * 17 19 * 1

f 12/ 3/79 12/ 4/7, * 1P/ 4/79

- - - - - - - ---------------------------------------------------

* DIOMASS M4..SURF.NFNTS S

-'J'"HOTIC ZO'JNE

-T'-A'DENOJlNF. 'RIJHOSf4ATE (NG/L) . S•
aIC4'VS. PLANKTN ((;M/CU M) 3 5 a 5* 0
CHLIRMPHYLL-A (U'LI 0 1.6 9 0.7 6 e6 0

CHLORCPHYLL-i (Ur,/L) 3.7 0.2 0.9
CHLOMP ItYLL-C (UG/LI < 0.1 ) (.1 : C 3.1

- - - - - - - -------------------------- -------------------------

D6

I,

4i
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APPENDIX E

LABORATORY QUALITY CONTROL DATA



LIST OF TAB:.ES

TABLE DESCRIPTION PAGE NO.

E-1 Data From Duplicate Analysis, Cycle 1, E-1
February 19-22, 1979

E-2 Data From Duplicate Analysis, Cycle 2, E-3
April 2-4, 1979

E-3 Data From Duplicate Analysis, Cycle 3, E-5
June 4-6, 1979

E-4 Data From Duplicate Analysis, Cycle 4, E-7
July 16-19, 1979

E-5 Data From Duplicate Analysis, Cycle 5, E-9
August 13-16, 1979

E-6 Data From Duplicate Analysis, Cycle 6, E-11
September 24-26, 1979

E-7 Data From Duplicate Analysis, Cycle 7, E-13
December 3-6, 1979
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TABLE E-la

4 LAKE SEMINOLE WATER DUALITY MANAGEMENT STUDY 40
COUPS Of ENGI1EENS ICONTRACT OACwOI-?8-C-0OII PHASE SIP CYCLE A (2/19-22/19?91

DATA FROM , DUPLICATE ANALYSES

STATION ' STATION : STATIlN * ST4TION
PA A'4 TER NAME (UNITS) --A 4* ;-A 7 -A * 4 /- 7

*92/279 * 2/21/79 * 2/22/79 * /2/2/79

PNYSICAL DATA

LAJR4FORY DATA• o *

0 COL'IR I:JT-CrO UNITS) * $5. as. 3S. JS
TIJH'JIOITY* I'ACH TURO|DI.METER (FTUIV 7.60 9 8.60 2(,0 0 2.10
TOTAL FILTEPAULE RESIOUE (MG/L) " 67. * 73. 0 115* a I7

TOTAL N04FILTERAILE RESIDUE (MG/LI 6 16. 0 16. 1 3. e 7.

CtIE'41 CAL DATA 6

MINERALS ANO METALS 6 . * .6' . S •-

ALKALINITY. TOTAL (MG CACO3/L 1' Is. 0 20. 0 a5. 0 71e
CHLO.IDOE (MG CL/L o S., 40 * 5 0 0o
SULFATic T07AL (MG S04/LI 12. * 12. 4 I. I.

CALCIUM. TOTAL IMG CA/LI ' 500 * 5.3 S 21.5 0 20.0
IR:32N DISSOLVED* (UG FE/L) * 150 I50 I 10 1 00
IPON. TOTAL (UG FE/LI * 1.320 0 1290 * 440 * 380

MAGNeSIUM. TOTAL (MG MG/L) 0 1.4 0 104 0.9 0.7
-4AN A:'IEIEo DISSOLVED lUG MN/L) 0 < * < 50 < 50 < s SO
4AN6ANESE. TOTAL (UG MN/LI 70 70 < (. 50 S 0

POTASSIIJ4, TJTAL (MG K/L) * 2.6 * 2.5 * 0.6 * 0.
O.:It.1U49 TqTAL ('4G NA/L) 0.30 95 3.70 3.00
ZINC. TOTAL lUG ZN/L" 30 * 30 * 20 I0

--*JTR1ENT5 0 * q

CAiAN.4 UISS"ILVED ORGANIC I.MG C/LI * 7. * 70 S S. o 6.
CArU0.UN, TOTAL OR(.ANIC (MG C/LI .* 0. a. 8. s 5. 6.
NITRIOGFN* TOTAL A14ONIA (MG N/LI ' 0.02 o 003 * 0.02 * 0.02

NITROGE.9 NITRATF*NITRITE (IG N/L) * 0.44 * 0.46 * 0.3? * 0.38
NITH3GEN9 T.ITAL INORGANIC (AG N/LI P 0.60 9 0.62 0 0.30 * 0.30

1 NITROGE . TOTAL KJELDAHL (NG N/LI 0 0,6 0.7 a 0.3 * 0.3

N:TROIVEN. TITAL ORGANIC (NG N/LI * 0.5 * 0.5 * 0.4 * 0.4
*.IITPIGEN, TOTAL (MG N/LI 0 1.1 * 1.1 a 0.7 9 007
";:THtO,@H-S'HAT. DISSOLVED (MO P/L) * 0.01 * 0.02 * (0.01 * 001t

*PH3SPtORJSv TOTAL (MG P/L) 000? * 0.06 * 0.02 0 0.02

BIOLOGICAL DATA 6 0 I

64UCTE-QIOLDGICAL DATA6 66I

F ECAL. COLFUW4 (LOGIO(/IOOM4LI) 2*~
FECAL STR2I'TsCOCCI (LOGIO(/010OIL.II " 72.1
FC/FS RATIO f. 1 0 I4* . . q

0 10"4455 "CASUREMEMIS

CHILOOIMYVLL-A IUG/LI 1 54.6 1 £3.3 2 1.0 * 201
* ltLnfrWP IYLL-l UGL) * 006 t 1o o 0.3 * 0.5

9 CHLORIJPhIYLL-C IUG/LI < 0.1 * 0.2 * 0.5 o 0.o

--------------------------------------------------

E-1



TABLE. E-lb

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- --- - -----

* .'STAT ION 'STATION *STATION 0 ST14TIO4
* PAPA-AtTER NAME .(UNITS) * 17-A 6 17-0 19-A * . 9-8

V 1 /9/179 *2^179 *2/201/79 " 220/79

S PHYSICAL DATA 0

'2 ~LADORAT14Y OAVA 694

*C'jLOA (PT-Cr. UNI.TS) vs7. 0 80. 70. 65.* pTU~Iys mAcH ru14814ETER (FT'JI ?*to0 7.60 * 9.10 It 100
*TOTAL FILTCRAHLE RESIDUE (MG/Li 78.e 69. * 71. * 3

TOTAL ND'WILTERAaLE RESIDUE (NG/L) * 9. 9., 56. 15.

* ~CHT'4JCAL DATA. *d

* '41 NIRALS AN'j METALS .

%LKALlANITY, TOTAL 40MG CAC031LI * 37.: 37. 26: 24.CHLORlIOE (MG CL/LI S . 5. 9 5 0*3ULFATis TOTAL (MG SOS/LI . 4. S . 6. * 6

* ALCIUMv TOTL. (SG CA/LI * 0.5 111 6.6 9 6.2
*IRIN. 0ISSOLVI!O (UG FE/LI 2 50 2 20 * 20 * 240

10IsN TITAL (US F1./LI 1290 9 1300 1540. 1140

*4AGM7SIU4. TOTAL (M(.i MG/LI * 100 1.1 V.4 * 1.4
*'&NGA*4ESC* DISSOLVED (UG MN/LI < 5 50 so ' 50 v < 52
*4ANGA'415!, TOTAL (UG MN/LI (5 C 50 < S 70 60

OOTA7SSIU4, TOTYAL .(MG K/LI 1.2 * 1.2 le 1.6e.
*SUOIUs. TOTAL (MG NA/L) .2.10 9 2.10 0 5.40 59330

* ZIC.TOTAL IUQ ZN/LI 9 20 9 20 S 20 30
* 'ET4IEtTS 9

*CAR?1O4# DISSnLV9D ORGANIC (MG C/L) * 40 * .5 4. 6
*CARRON, TOTAL ORGANIC (MGOC/Ll 4. f 6. So Go* .
* ITR33%4, TOTAL AMMONIA (MG N/L) 0.02 0.02 < 0.02 0.02

N1TROUI4.4 MITRATF#NITRITE IMG N/LI * 0.45 0.49 * 0.41 * 0.39
*NI TROGEN. IOTAL INORGANIC (MG 'I/LI 0.44 * 0.43 < 0.35 * 0.3
* ITkJGfNv TITAL KJELOAIL (MG M/LI. * .. 5 0.5 * 0.4 * 04

*NiTnow.EN TnTAL ORGANIC (MG N/LI * 0.:5 * 0.5 ' < 0.4 0.
* 1TS4U.1EN TOTAL (MG N/LI 9 0.9 * 0.9 0 0.1. 07
0RTNOPN0OHATfs DISSOLVED (RG P/L) 0 0O05 0.1? 9 0.01 * 0.05

* r0SM0RUS. TOTAL (MG PIL: 0.06 Qs006 9 0.0 0.05

* 'JIOLOGI. DATA 99

tACTEBolfLOGICAL DATA 59.

*PECAL COLrOIr4 (LOGIOfJ#IOOMLI) * * .6-
*PECAL SIREPTOCOCCI (LOGIO/ItOONLI) .81f .
*PC/FO RATIO *1.0 *1e~ . ~. :

* IfO'IAS5 '4E%SIJAEMTS 999

#.IOLUMO'JNYLL-A lUG/LI 0.6 a 1.9 0 12.3 * 10.6
C14LOROPIlYLL-O lUG/LI 0.3 *C 0.1 0 1. 7.

*COOL04UPHYLL-C lUG/LI < C . 0.1 .< 0 01 * 0.5
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TABLE E-Zs

S~LAKE SEMINOLE WATCR 0*JAL11V WgAkACGNEN4 STUCV **0
CGRPS OF ENGINEERS (COWtRACT C*CW0-?6-C-'310l1 PHASE It* CVCLF 2 14ifR-4.019791

3 DATA FROP DUPLICATIE ANALYSES

9 STATION 0 STATION'* STATION *STATSOk* PARAMIETER NAM4E (UITIIS) 9 6r-A * 6-8 * U-A 9 1-U
a 44 "79- 4./. 4.79.: 4f3"?9* 4t 3.1

* ~PHYSICAL DATA S*6

* LAORATORY DATA .S*

TURICITY9 HACH TUROIIIETER IFTUI 15.00 15.000 80640 5

TCIAL HOIWILTERADLE RESIDUE (MG/ILl IA. It. l 1 3.

CHEMICAL. DATA S

* P1NS-R*LSAND METALS. SS4

*ALKALIN1I't. TOTAL (MG CAC03*Ll I aSo. 15 as.o 29 *9
SULFAE TTAL IM6SC4/4LI 6. * Go 5. 0 So 4
IRON DISSOILVD (WAPEJL) 160 0 360 20 0O 6

*irCl. TaTAL LUG FE/LI * 1210 * 1220 * 7"0 * 75
*W^hGANESE.ODISSCLVED (UGMN/LS c so 50 -c s O < so < C o I*MAKGAIESE TOTAL IUG MN/Ll .C so * -C 50 0 4C so *c so

*ZINC. TOTAL (UG Z144/L) * 30 4 40 * 0 * 30

* bLTRIENTS *

*.*CAROCh.s DISSOLVED ORGANIC (W& C/LI 9 6. * 0 5. so 5 5
v CARflOhvTOTAL ORGANIC (MG C.*L S* 8 60 6
*NITROGEN. TOTAL AMM4^.IA (MG, tLI * 0.03 003 40*0.2 *C0*02 I

hlTrCGEN. MITRATE4N1TRITE 11MG N/L 1 0 .32 a 0.34 0.20 * 0.24
NITSCCElks TCTAL *NOMPG#41C 41MP 1~ 0 0.35 0 0.37 <00O26 a CO.26

*C9TMCFHOSRIlATEv DISSOLVED (M4GP/LI 6 000 0.01 to.Ol 4O00

**PIOSPHM165. TOTAL (PG P/LI 0.04 * 0.05 * 0.04 * 0.04

V *IGLGGICAL DATA 60S

* C SICMASS, 0FASUREMENTS 5

*CIjLORCPf-YLL-A I UG.) t 0.3 * g.0o 201 * 27.1:
*CHLOROPIIVLL-n LUG.41. lo13 9 a. ~ .1 to1.
*Cl-LOROMtVLL-C (LGOLI * C0.1 c (l 1 00 0 0.7
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* TABLE E-2b

* ' ST/TIaM STATION
PARAIIETER N4AME (UNITS) * 17-A * 17-8

-----.--------------

PHYSICAL DATA

LABORATORY DATA 9

COLCA (PT-CD UITIS) 44. 490
TUIRIICIITY. 14CN TUJARINETER (FTUP 5.40 6*400
TOTAL FILTERABLE RESIDUE (MG/LI 7* g 4*

T CIAL NONFILTERABLE RESIDUE (MG/I.) * . * 4.

CHEMICAL DATA 9

4LKALINITV. TOTAL ING CACO3*L) 3

SLLFATE. TOTAL tMG SC4/fLl 2a 2.
IUecfh OISSIJLV.D JUG FE'Lf 200 * 210

*IRON. TOTAL IUG.PE/Ll 8 30 * 30
*MAAGAt.ESE., DISSOLiED JUG MN/LI I* so aO < so0

WANGANFSE. TOTAL JUG MN/I) c SO 50 < 30

ZINC. TOTAL JUG ZN/LI * 20 20

kLTRIENTS 6

CAA80N. DISSOLVED ORGANIC (MG C/*LI 40 3eS
CARICN. TOTAL ORGANIC 10MG C/#Ll So. 4.
NITROGEN. TOTAL AMMCNIA ING N/LI) 0 (0.02 * 0.02 I
NIIPCGEN6 NITRATE*MITRITE (04 N/Li * bs0 a 4.$0
II CCfGEk. TOTAL IORGANIC ING OWL) * *C0SZ a 0.52
CFTN4CPII0Sr-ATEv DISSOLVED (MG P/*LI 0.04 9 0.03

PIOGSPHORUSo TOTAL INC P/.*) 6 0.04 GW004

DIOLCGiCAL DATA9i
* OICMASS MEASUREMENTS.

*Ct..OROPHVLL-A LUG/Li 1 2.4 * 2.4.
*CHLOROPS4TLL-AS (.*~L) 0.4 * 0.2 1
*CHLOF-CPt6YLL-C (LG/LI -c De 0. 4 0.1
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TABLE E-3a

00 LAKI: S:0NIWfLE hATCR DUALITY %ANAUGEU STUDY **
CON-IS OF --NGI'=ErS LCNTKACT DACWOR-YO-C-@5@SI PHAS0E 11. CYCLE 3 (6/4*-6./979)

DATA IRtOM DUPLICATE AALYSRS

- -- - - - - - - - - - - - - - - - - - - - - - - -

**STATION 0 STATION 0 STATION 9 STATION '
* PARAVETSR MAI*E(UNITSI 6 -A 0 6-8 0 17-A 0 17-6

64 6/./79 0/60/6.709 0/4/79 0 0 40791

* ~PHYSICAL DATA C00

* LASONRTORYVDATA

*COLON 4@T-Cll WAITS) 00 9 00 a 40 0 47.
*TUAR1,3TV9 HACH TUPSIDIETFR IFTU) 0 15.0 * 00 a ISO 15009 1000 4
*TOTYAL FILI!RA3LE RESIDUE INMG/L) 9 48. 0 *SO 0 69. 9 74.

*TOTAL IONFILTERA!LE RESIDUE LUG/#L. so 0. * . 9. To*

* ~CI4!MIC. DATA 050I

14THSERALS 4NO METALS

ALK.ALIMITY9 TOTAL 14G CACO3LI 9 16o 0 &so 0 5 e
-J S4&FATf TOTL IMG 504/Ll 9 . 5 4 0 0* C 2

9.LPIDE. TOTAL ING S/LI C (O0l * ( 0.5 ( 0.1 * < 0!;

*IRON. T3TAL LUG2 PC/L) .1500 viv 510 ISO 50 1530 14AUSANESS9 TOTAL IUG 1PL) 6: 00 9 <0 50 0 ( 50ZINC.9 TOTAL LUG Z/LI * c -10 1:-. 40. * 40

S NUTRIENTS CC

SCAAGM. D)ISS'ILV=-O ORGANI1C (4014 C/fLI * 69 G.o 2. 4 < 3.
*CACIIOft TOTAL O.4GAMIC ING CAL) 0 7. 0 7. 0 So 0 3*
M ITROGEM. TOTAL AMMONIA t(MG N/LI * 0 0 .00 @ *O 0.07 0 0.0? 1

* NITROZS*8* MITRATE*N14RITS (MNG N/L 1 0.1 023 0.00 0 .700 e? I
0ORTWX201SOHATEp DISSOLVED ING /L 0.fU 002 & 0.1 000 0*6 0.06

* - * §OSPHtfl'USP TOTAL ING P/,Ll 0.03 4 0.03 * o 0.7 0.07

* 3~IOLOGICALODATA CC

* ACTi-RSOLOGICAL DATA CC

f gr-CAL CJlLclR% (..310(/1009U.II * 543 * 5.32 * 31.03 * 8.68
6 F=CAL 'LT:WPTOCOCCI (LGIO(/lO01m.I 9 5.79 0 5.?2a * 1.000 * 1.26
* PC/PSr RATIO * 0.44 0 0.00 *3.00 * e 170

& ICMSS MEASUREMENTS 0C

0CMLO'A2PO*YLL-A OUG/LI * 3.3 0 390 9 tea 1.2
*CH.OROPHYLL-3 LUG/LI * 0.2 0 0.1 * 0.4 0 c 0.I 1
CHCL041P"YLL-C LUG/LI so01 C 0.1 0.3 4c ( 0.
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TABLE E-3b

- - - - - - - - - -- - - - - - - - - - - -- - - - - - - -

* *STATION *STATION
* PARAM4ETER NME (UNITS1 19-A * 19-u

* . " 0 6& &7

- - ------------------------------------------

. ~P'YSICAL DATA 1

* LAR3R4TORV DATA

COL3R (PT-CO UMITS1 8. .
*rURi3IfITY* 14ACII TURS1DIMSTER IFTUI Is1500; 19.00
*TOT AL P1LTERAMLP RESIDUE (MG/LI * 56. * 56o

CH!TMICAL DATA 1.

*MINERALS ANC' METALS

A LICALINITY. TOTAL 4146 CACOS/L) 9 33. 0 33.
*SULFAT.~ TOJTAL (04G SO4Ll a 4. 0 40
.SULF 1!q TOTAL I MG S/LI J < 0.1 L ( .
I R1ON* TOTAL lUG FE/LI 960 ' i000,

*4ANGMNESE.9 T)2TAL fUG MN/LI 60 ao 60
*ZINC* TOTAL (U4 ZN/LI <. 10 4 < 10

I CA141-3N9 OISSjlLVFO OR 'GAMIC (MG C/L) 0 < 6. * 4 6a
*CAWAOI1 TOTAL JHGANIC £3MG C/LI* 0 6. 0 6.
*N1T-WJiaEN. TOTAL AMMONIA (MG N/LI 0.03 * 0.04

WITIO E?49 NI TRAT~aNl TRITE IMG N/LI ' 0.23 * 0.22
*jRTilllJN1SPt4ATE# 6ISSOLVED (MG P/L) - (0.01 (0001
P Hi3SPHORUSe TITAL IMG P/Ll 9 0.03 0 0.03

* SIL'LOGICAL DATA

* aACrc-RIaLOGICAL DATA

*FECAL COLroam~ (L'GI0C/IOOMLII 0.48 0.30
PSFCAL STIEPTOCUCC1 (LOGIO(/IOOMLII * 3.92 * 4.02

*FC/FS R~ATIO ' 0.01 *.0(o0o

0104ASS ME!ASUR4EMENTS

CHILOQUO-'tlYLL-4 (UG/L) 8.2 8904
I CHLU0PHLL-'i fUG/LI < 0.2 0.1
*CiILORQ~PHYLL-C lUG/LI < 0.1 < 0.2
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TABLE E-4a

. ",.< IL SEMNOLE WATIER WMLITY 3M W u
COWS FEM101i[ (IOTRACT DACMI0-78-C-@101 1 11, CY.LE 4 (7/16-19/I19")

DATA Ino. DUPLICATE ANLA0ES

* ' STATION STATION STATIN * STATIONPARMTm E R WM E (UNIS) -A 2-3 0 W 12-A7/19/79 7i/7 71/79

: PHYSICAL DATA'

LABORATORY DATA 0

gu_.w UNITS) 3. . 4. 1 7.
6 *TV, 8H. RMlETE IFVI, & 40 0 . 0 1.40. 1.0 '0TOTAL FILTENRAIE ESIDE (1S/LI • 63. 57. 71 7 ..

TOTAL NILERALE R IUE CM/L) it.it. 3 3- •

* ascHIAL DATA

TOTAL CMD,, 90/. 4" 0

* 1 0 6 0 ip 0 I

* AU.AL I. "0TH. (OCmc, /, 0 ,,, ,17. / 0 24. s
• A W44E, TOTAL (8 04/L1 . 4. ; a. "
hA.F,,, TOTAL (3IC0C/L (.1 0.1 * (0 o ,0.1 0

T 0 . 0 .f 0 . 0 0

• I N , D M B O .V i ) ( U S F E / L I . - • * 4 5 , " 5. 0sm . T T - u E . 1 4 c

IT r TOTAL WIA CH 310 0 40.1~
'4 W~IRAE01R g CHW O in/ L 0 * 0 0 ( 0

:T Dzinc, C(rrm1 1,,LI q < s a m

, TOTAL C0a P*0 0 ..)d
0 CUin. DIUUL ONOiMIC (10C/-, 5 * o5o o. ( o. U o.o

SFCAL. 3 1 I0H CO R J OI(l1 1 /L0 0.6 m 00

TOTAE INTINIT O lI 0 .5 15f I t. 0.0 0.

* CF ~ 0 . 0 6 0 .

• LATRI ,H,,/ I .19 o ,m ,,,., - <:O,/Lo, (.2: (0. 2a<
TML (NO P/L • 0.004

• DIO IC4,AL DATA :
: CITERIOLOICM.. DAtTA- .;:

t0/L .4 0 - 0 .

0 elECA, COL I (LO O(/,tO .I 0 1 .000 0.60 * (0.00 0 0.7O

: vc,pILYvCoOCLO~IhLI , o 0 :,+ o~' I

" BIN "

• "" ='+' =" " E"'7
.................. .'-..U...... ........ ......



•TABLE E-4b

S STATION ' STATION STATION ' STATION
PARAMETER NMAE (UNITS) 17-A - 17-3 " 18-A ' 16-3

7/16/79 " 7/16/79 " 7/17/79 * 7/17/79

* PHYSICAL DATA "

.- .LABORATORY DATA "

COLOR (PT-CO UNITS) ' 55. ' 5 ' 6. ' 4.
TURBIDITY. HACH TURBIDIMETER (FTU) 9.60 " 9.60 9.0 9.40
TOTAL FILTERABLE RESIDUE (1G/L) s9. - 91. 82- 2

* TOTAL NONFILTERABLE RESIDUE (M10/L) 10. 10. 13. " 12.

-- •CHEMICAL DATA '

, JMNERALS AND METALS • 4

AL" ALINITY. TOTAL (1G CACO3/L) 34. " 39. 40. " 40.
* SULFATE, TOTAL (M4 904/L) 4. 3. 5.

SULFIDE. TOTAL (G 5/L) . ' " 0.1 <0. (0.1

IRON. DISSOLVED (UG FE/L) 270 250 60
IRON. TOTAL (UG FELL) 1270 1120 1000 • 6
IIANAISE. DISSOLVED (US 19N/L) C .0 C 50 C 0 C 50

MAGNGANESE, TOTAL (UG 1IN/L) " 110 " 90 100 120 '
ZINC. TOTAL (U ZN/L) 40 * 50 30 " 30 '

NUIITRIENTS *

CARON, DISSOLVED OR'ANIC (NO CI) 6. 5. 5. .5.
CARBON TOTAL OR ANIC (1 CIL) 4. 7. 6. 4. a
NITROGEN. TOTAL AMMONIA ("G NiL) <0.02 0.02 0.05 0.05

NITROGENt NITRATE+NITRITe (mO NIL) 0.48 0.48 0.22 0.21 '
OTHOO HATE. DISSOLVED P/L) 0.03 0.03 0. 02 0.01

PHOSPHORUS TOTAL P/.L) 0.05 0.05 0.05 005

BIOLOGICAL DATA "

BACTERIOCOGICAL DATA 5 " "

, FECAL•COLFOR" (LOG10Q1..)) 2.15 2.04 0.4 f 0. 30
FECAL STREPTOCOCCI (LOGl10014OOL) I 1.3 t.-95 3.36 f .2
FC/FS RATIO 2 . 1.24 <0.01 (0.01

BIOIASS EAJSUREMENTS

CHLOROP0HYLL-A (UG/L) 1.0 2.1 6 .0 4* CHLOROPHYLL-8 (UGL) 0.3
CHLOROPHYLL-C (UO/L) ( 0.1 < (0.1 ( 0.1 '

E-8
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r TABLE E-5a

LAKE SEMINOLE WATER GUALITY MANAGEMENT STUDY e
CORPS OF ENGINEERS (CONTRACT DACWOI-78-C-0101) PHASE Ils CYCLE 5 (0/13-16/1979)

DATA FROM DUPLICATE ANALYSES

* I I

*'STATION ' STATION 'STATION ' STATION
PARAMETER NAME (UNIIS) 0 1-A 0 1-0 12-A p 12-B

5 /15/79 9 /15/79 5/16/79 9 /16/19

--- -- -- - -- - -- - - - - - -- - - - - - - - - - -- - -- - -

PHYSICAL DATA

LABORATORY DATA

COLOR (PT-CO UN!ITS) f 24. ' 24. ' 14. ' 14.
TURBIDITY, HACH TUIDIMEER, (P7W ' 4.00 ' 3.70 ' 1.20 1.00
TOTAL FILTERABLE RESIDUE (MG/L) 46. ' 48. ' 53. ' 50.

TOTAL NWNFIL7ERABLE RESIDUE (MG/L) < 10. < 10. < 10. ' 10.

. CHEMICAL DATA
* RMINERALS AND METALS

CHLORIDE(MGCL/L) 4. NT4. 3. -H3.
SULFATE. TOTAL (MG" S4L) 4. 4. T1. T1.

' SULFIDE* TOTAL (MG I-L)( ' (0. ' (0.1 ' ( 0.1
' CALCIUM* TOTAL (MG CAL) 3.7 3.6 11.0 10.0
SHARDNESS TOTAL (MG CACO3"L 26.0 24.0 ' . 4.0

* IRON DISSOLVED (UG FE/L) sO S. ' SO ' 70
IRON. TOTAL IUG FE/L) 540 " 540 " 270 250
MANGANESE, DISSOLVED ()G MN/0 ' o ' c 50 < 50

' MANGANESE TOTAL (UGt /L) 70 70 ' 50 < 0
SPOTASSIUM TOTAL (MG K/L) 1.9 1.9 0.2 0.2
' SODIUM, TOTAL (MG NA/L) 5.90 6.00 . 1.50

* .UFDTTL IQ8L 0. ' "a O " O

ZINC# TOTAL (UGZN/L) 50 ; 30 a 0 40

* NUTRIENTSaaa

CARBON. DISSOLVED ORGANIC (MO C•L)a a 74. 7
CARON. TOTAL ORGANIC ( C/) 5. 5 7 a 7
N IITRODEN. TOTAL AMMIONIA (MO NIL) a 0. 04 a 0. 02 a<0. 02 a<0. 024

a NITROGEN. NITRATENITRITE (MG N/L) 0 o09 o.i0 0 o 0.02 aI
SNITROGEN. TOTAL KJELDA L ( G N/L) a 0 0 7 a 0.5 o 6
SORTHOPHOSPHATE, DISSOLVED (MG P/L) 0.01 0.01 0. o.bI

a PHOSPHORUS, TOTAL (G P/L0 01 O a 0

DIOLOGICAL DATA / a . " a

aC BACTERIOLOGICAL DATA . a a a

a FECAL COLIFORM (LOGIO(/IOONL)) 1.90 0.70 < (0.00 < (0.00 a
FECAL STREPTOCOCCI (LOGIO(/I00L)) 1.a 0 1 ".76 1.57 1.62 "

E-9
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TABLE E-5b

-- - -- - -- - - -I -- - -- -

* " STATION STATION ' STATION STATION
PARAMETER NAME (UNITS 17-A 17-B 19-A 19-0

S-8/13/79 " 3/13/79 ' 8/14/79 8/14/79

------------

PHYSICAL DATA ----

* LABORATORY DATA

COLOR (PT-CO UNITS) 20. ' 20. ' 38. " 38.
TURBIDITY, HACH TURBIDIMETER (FTU) 2. 50 ' 2. 50 ' 7. 10 7. 40

* TOTAL FILTERABLE RESIDUE (Il/L) ' 91. " 99. ' 73. 71.

* TOTAL NONFILTERABLE RESIDUE (M/L) ' < 10. * C 10. 12. 10. I
CHEMIC04L DATA 1

MINERALS AND METALS I " " S

* ALKALINITY. TOTAL (NO CACO3k/L) 2 64. ' 62. ' 36. ' 37.
* CHLORIDE (MO CL/L) 5. ' 4. * 3. f 5.
- SULFATE. TOTAL (MG 304/L) 1. ' 2. ' 4. 5. '

SULFIDE. TOTAL (MQ S/L) < 0.1 ( 0.1 < (0.1 < 0.1
CALCIUM, TOTAL (MG CA/L) 18.9 " 17.7 8 9.3 " 6.9

*HARDNESS, TOTAL (MG CACO3/L) ' 86.0 87.0 ' 60.0 " 57.0

'IRON. DISSOLVED (UG FE/L) " 120 ' 130 110 * 90 '

" IRON. TOTAL (US FE/LY 430 490 680 ' 690 "
M MANGANESE. DISSOLVED (US N/L) 50 < ( 50 s 0 ' C 50

MANGANESE, TOTAL (UG MN/L) ' 5 90 < 50 " 150 ' 160
POTASSIUM. TOTAL (MS K/L) • 1.2 ' 1.3 1.6 " .7
SODIUM, TOTAL (MS NA/L) * 4.50 4.50 * 5.50 6.00

ZINC, TOTAL (UG ZN/L) 60 30 ' 110 t 00

NUTRIENTS , 5

iCARBON, DISSOLVED ORC.WIC (MqG C/L) 5 . S. 5 . 5.
CARBONC TOTAL ORGANIC (M& C/L) f 5. 5. 5. 5

NITROGEN. TOTAL AMMONIA (MO N/L) 0.03 ..03 ' 0. * 0.05

NITROGEN. NITRATE+NITRITE (MG N/L) 0 0. 55 ' 0. 47 ' 0. 07 ' 0 07
NITROGEN. TOTAL KJELAIL (MG N/L) b .5 5 . 0.5 ' .

OTHOPHOSPHATE, DISOLVED (G P/L) 0..03 0.05 O (001 0.02

' PHOSPHORUS. TOTAL (NO P/L) 0.05 0.05 0.03 0.05 *

*BSIOLOSICAL DATA ' ,

BACTERIOLOGICAL DATA " "

FECAL COLIFOIRM LOG1O(/IOOIL)) 0.95 1.0 -- --
FECAL STREPTOCOCCI lLOGIO4/IOOML)) ' 1.11 * 0.70 ' 3.46 ' 3.57
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TABLE E-6a

.00 LAKE StE'I-4%Lr WATER QUAL ' Y 0MANAGE.-E14T STUDY $0
C1 W Or%-5IFR (CONTRtACT DkCWI- ?-C-1j.2I il AASF II1. CYCLE 6 (9/24-26.099791

DATA FPOA DUPLIC&Te ANALYSES

-- - - - - - - - - - - - - - - - - - - - - - - .-- - - 4

*STATIO4 STATIfIN *STATION *STATION
044A41FTC.1 NME (UNITS) I -A 9 -9 17-A * 17-li

0 9/026/079 9 9/#26/19 4 3/24/19 * 9/024/79

.- 1NYSICAL DATA IS

* LAflIRATn1Y DATA 0 0

*COL.,JQr (T-Cfi UNIT" 0 25. 25. 0 32. 0 31o
*TUftJIOITY. HACH.T%)RdIDI4FTEA (FTUI ' 3.80 3.20 * 4.0) 0 3.00
* ffliL FILTLRAUiLE RESIDUE (4.&/LI 46. 42. 0 81. 74.

TCJTL ICILTERAOLE RESIDUE (4.01-/L 1 2 7. 6. * '. 6.

*CHE41CAL tAT A

41'NEHALS AD METALS *

-%LVLA41TY# TITAL ING~ CACO13/fL) ? 17. 1? 42.* 42o
S ULFATE. TOTAL (%G S04I.) * S . * 3. 4.
A-*5ILOWE TO'%L (4IG S/L) * . C01 *c 0.1 C0.1

* t4*4 DWSSQLVED LUG FE/L) < so5- so IS ITO6 * 7
* ~~5 TnrAL LUG FE'LI 1 0 40 0 .40* 9 720 0 750)

4'LA3ALS. 0ISSaLVEO LU-3 MN/FLI 0 50 so C 5< *1 < so 4 so

*IA'4GAIFSE. T-ITAL LUG MN/LI < so S < so 5 50 Ic s0
*ZINC. TITAL LU4 ZN/LJ 20 * 50 * 40 * 30

*CAR-1I14. OISS'1LVED0 ORGANIC (MG C/#L) 6. 7. * 4. So5
*CRSbN. TfOTAL ORluANIC t*4G C/LI- ?o. 7. * So 9 6.

4 IrkiS,;EN. TW)AL AI4UONZA IMG NJ/LI 0.04 * 0.02 * 3.07 * 0.06 4

NI1*.N.*ITI4TFE9NTRITF (14G N/fLI 9 0.09 0 0.09 * 0.61 * 0.631
'111003C'4. T.ITAL 11O0QGA141C (4G N/L) 4 3.13 0 0.11 a 006d 4 0.69
:.T4-iiftl-OiTE. DISSOLVED (140 P/L.) 4 <0.01 < 0.01 0 0.33 9 0.03

J~'j..j5*TOTAL Lt4G P/LI 0.03 6 0.03 * 0.05 0.03 1

IIULnGIC*4. DATA.S*

* 3ACTLRIUL0%;lC4. DATA **.

*FZCAI. CJLFAIR'4 ILO1)(/3)0MLII 0 2.15 2.26 9 1.45 9 1.54
r.:CAL SIRLP.?TCUCCI (LOG10L/#101LI) 0 2.8? * 2.30 0 1.e" 1.61
*FtC/FS SATIi 0.19 * 0.25 9 0.80 * 0.6

*Ci§L-JIP8NYLL-4 LUr/LI ?o 17. Ingo0 2.2 ' 2.0 1
* S.4.~4Yt. UG/LI <1C0.1 * < Gel 0.4 * 0.4

*CLtS'Afl'#LL-C (UG/fLI * 0.1 0 < 2.1 * 0.1 C C001

----------------------- ----------------------------------------

E-1 1



TABLE E-6b

Vq----------------------------------------------------- -

*STATION *STATION
DAR441ETER NAME (UNITS) 19t-A 19-0'

*9"25/79 *9125/79

PHYSICAL DATA9

L~tJj4IArrIRY DATA

CiULI- (-'T-C3 .J JITSI * 33i 39.
fU;-?It)TY; HCHTURRIDIhEWTER (FTU) 0 9.40 120

T4TA ILERIE EIDE X/L 7b. d4.

TOJTAL t4ONFILTERA'XLE RESIDUE (.MG/L) Is. * lb.

CtI"4ICAL DATA

41.I'4RLS ANU METALS 4

%L(CALIAITY. TOTAL (MG CAC03/LI S 46. * 45.
SdLFATL* TOTAL t4G 504/'LI * S

!JLrIEC. T;ITL ING S/LI * ( 0.1 * C 0.1

* uT114. )IISSOLVEO LUG FE/LI < so 53 so5
*I-IJ4. TOTAL (U,; FE/Ll * 1 10 0O
*-IANSANEir. DISSOLVr) LUG MN/LI 53 c so5

.44NA44ES . TO~TAL (UG M/Ll 90 * 9%)
Z 7iFIC. TOTAL (UG ZN/LI 40 * 30

' CA43UN. '31SVILVED ORG.A41C (%G C/LI ' S. 5.
.CA141'14. T*ITAL SGqGANIC (46 C/LI a 7. * 6.
.dIT:lJ'C;4. TOTAL A'WJNIA (MG N/ZLi 3.68 * 1.08

i -?ru(GE..m. Nfrf'4rF+N(TR~1E (MIG NIL) 0.29 * .26
lI1Tlj4'I. TIJTAL INC~bANIC (MG N/LI * 0.37 0 034

.i~T4~*HJS)HTE OSSOLVEl 4MG P/LI 0.01 0.01

~*)SPHURUS.~5 TOTAL (MG P/LI 3.05 * 0.05

3t"L~lG!CAL DATA 4

JACTEC.IOLaG1CAL DATA

FL:CAL CULFURVLGI(IOLI 0:30 * 03
ECAL STqEPTUCj:Cf LLOG104/10041) 3.64 3.6v?

= C/rS k4TIUj CO (.03 *<0.03

-3 10.4 A5 -S 4FASURE'4ENTS

CILOROPHYLL-A LUG/Ll 8.5 * 9.0
COLJAtI3'I4LL-3 ( UG/LI *C 01 < 0.1

* 4C-4LJl!'3'IIYL.L-C LUG/LI 3 3.1 C0.
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TABLE E-7a

*LAKE SEMINGLE WATER OUJAL ITT MAN4GEMENT STUDY *
CORPS OF EG1dEERS (CONTRACT VACUOI-76-C-OIO1) ONASE tI. CYCLE 7 (12./3-6/1979)

DATA FROM DUPLICATE ANALYSES

- - - - -- - -- - - - - - - - - -

**STATION 0 STATION 0 STATION 0 ST'kTIE3N
* PARAMETER NME (UNITS) 0 I-A 0 1-6 a 12-A a 12-tI

0 12d/ SZ79 0 12/# S/79 0 12/ 6/79 0 12/f tf,;

* ~PHYSICAL DATA 669

* LABORATOPY DATA 9

*COLOR (PT-CO UNITS) 0 17. 6 23. 0 1 12.
*TI.R8IDITV9 HACH TUPOIOIMETER (FTUI 9 6.80 a 7.50 0 1.70 0 1.70
*TOTAL FILTER.~NLE RESIDUE (MG/*LI 0 52.e 50. 63. 0 74.

*TnTIA. NONFILTFRAOLE RESIDUE (MG/L) 14. It1. < 10. <'(10e

* CHEMI1CAL DATA 0

MIERL AN * S S

*ALKALINITY. TOTAL ING CACO3A&I 15 IS 0 16. 44.e 43. *
0 CHLORIDE 114G CLA-I 4. a 6. 9 3. 3.9 *
0 SULFATE. TOTAL 414 SO4a#L) Go s. I* Is(1 (1

*SULFIDE. TOTAL (142 S/'LI (01 C01 *C0. *C0. a
*CALCIUM. TOTAL ING CA/LI 0 . 2.6 9 16.0 19.00
*HARDNESS. TOTAL (16G CAC0304LI 19.2 * 7.9 * 51.2 so*0.

*IRON. OXIS3LWEO (16G FE.*L) 4c so <O so a s0 to 00
*IRON. TOTAL (UG FE4.I* 00 700 9 200 2 40
* AGb4ESIU'I. TnTAL 1('4 GfLi . 1.3 * 0.6 0 .6e

MANC.ANESC. OISOfLVED LUG MN/LI l Sc so ( sO so S (
" ANGANESE. TOTAL (UG MN/'LI e IC so 9 4c so 70 0 70

* OT4SSIU4. TOTAL (MG44K/LI 1.9 * 2.4 oe06 00

*SfOI'J%9 TOTAL (MG NA/L) * 6.,30 * 5.00 3.40 0 3.50 *
ZINC* TO'TAL (UG ZN/4LI 20 to3 20 0 t0

NUTRIENTS 6

CARqrNmq OISSOLVEO ORGANIC ("G C/L' 0 ?e 6.e 2 10.
CAROCN. TOTAL ORGANIC 0MG C/LI 9 6.e 6.s 9. 0 6.lo

0 MIT ROGE.. TOTAL AMMONIA (NG N/*LI 0.04 * 0.02 0.02 4 0.02

NITROSEh. NITRATE*NI?*ITE (M4G 4/0I-1 0.14 0 0.3 000 0 3.01
% NTROGEN. TOTAL IP4OOGANIC (MG NI 0.38 0.37 0 006 0 *so%
M ITP0GE.FM TOTAL KJEL.DAI4. (MG N/Li 0.4 ' 0.3 ' 0.3 9 0.3

h6ITln!GEN9 TOTAL ORGANI9C (NG N/*LI 0.3 * 0.3 4 0.3 * 0.3
NITPIOGENt TOTAL ('4G N/*LI 0.1 0.6 9 0.3 4 0.1

0 0TtC)ICSOMATIE. DISSOLVED (MG P.LI * 0.01 < 0.01 9 (0.01 < 0.01
9 9 0 S I i

S mM9)p4r9qtJ5 TOTAL (M4G P/fL) 0.02 * 0.02 * .1 * 0.01

qIOLOGICAL DATA 0S

B ACTERIOLOGICAL DATA S9

FECAL COLI.-'P*4 (LOGIC.(/*IoovU) 1.41 0 1.45 0 0.00 0 (3.00
9. FECAL STRFPTCCCI.(LOG1O(/IfOOMLII ' - 6 - .26 a 1.06

*FC/#F RATIO 9 -0.05 (3060

RUPHIVIC ZONE

9 CH&ORl!3HyLL-A (UG/*LI 0. 14.6 * 1.1 * 0.6 :
* CHLOROPNYLL-R LUG/,LI 4:02 * 06 00C 006
0 C14LOROPt4YLL-C LUG/LI 0 07 * 07 C 0.1 *c (0.1
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TABLE E-7b

* *STATION * STATION *STATION *STATION
* PAR4AMETER NAME (UITIS) 17-A 0 1 7-l 19-A ' 19-9

*121 3/"79 12/ 3./79 *12/ 4/79 *121 4/79

* ~PI-YSIC4L DATA* S60

k A90RATCiRY DATA I00

*COLOR (PT-CO UNIT!) SO*.* 50 26.9 24.e
*TIJRIIIY MACH TJRSIDKMETER (FTUP 5.*60 * 6.20 * 9.30 * 9.40 *
*TOTAL FILTERABLE RESIDUE (MG/Li 79. 78. 72. * 0. *

*TOTAL NONFtLTERAiLE RESInUE (MG/LI < 10. < 10. 14. 13.&

* ~C"P.MICAL DATA0 S

* ASNFAALS AND METALS *a

*ALKALINITY* TOTAL (04 CACO3/LJ * 35o 36.o 36. S 3S9
CH~ILORIDE (MG CL/Lf so S. 5. 4. So5

*SULFATE# TOTAL 0AS S04/LI 2. 2. '5. So.

6SULr-FDE. T23TAL 01S S/LI < 0.1 < co 0.< 0.1 < 0.1
*CALCtUM. TOTAL (M' CA/LI 7.2 0 7.3 * 6.6 * 8.3 *
*HARDNESS. TOTAL 01G CACO3/L) 39.7 0 42.5 a 37.4 * 37.0

* IDN. DISSOLVED (JG FE/L) So 50 510 too0 90
* IRN. TOTAL (Ull FE/Ll 1290 0 1290 qSo t 200 *
WAGNESIUM.e TnTAL (MG MG/LI 0.9 0.9 * 1.1 * 1.4

* *ANGANESZ. DISSOLVED Wes MN/LI * 0 < so 0 < so 50-s 0 < 5' **

*MAN344Ffi9. T!)TAL (UG MN/LI 0 < s0 0 < so * 60 9 60 0
*POTASSIU'4# TOTAL (MG K/LI 20 to18o 200 1.8

oD ltJ'4.t rnAL ING NA/Li 3.40 3.00 0 4.10 * 440
*ZINC. T03TAL (UG ZN/LI f 20 30 6 30 eo0

9 tIUTRIFNIS*

CAROON OISS'ILVEO ORGANIC (MG C/Li 0 6. so So*5.5
CAO'ION9 TOTAL ORGANIC ING C/LI 6. 6. So 5.
641TqOGEN.l TOTAL AMMONIA (MG N/LI 0.05 * 0.04 ' 0.02 * 0.03

%fTqOGt'PN. NITfl8TV!NITRITFe (MG N/LI 0.42 * 0.46 * 0.3q 0 0.30
*NIT4OGEN. TOTAL 14ORG-NNIC (MG 111&)* 0.47 0050 * 0.40 9 0.39
* NIT WOGE4 . TOTAL KJELOAHL 1MG N/LI 0.3 OV 04o03 * 0.3

N I TROG901 TnTAL OqGANIC (MG N/Li 0.2 0.2 * 0.3 0 0.3
*NITflO!ENv TnTAL (MG N/LI 0.7 * 0.0? 0.7 6 0.6
IRT*4OPPOSPI4ATE. DISSOLVE13 (MG P/LI 0.03 * 0.03 * 0.01 0-0

* H0SrPHO'J. TOTAL (MGv P/LI 0.04 * 0.04 0.04 * 0.04

SZOLGICAL DATA0 -

9 nACTERIOLOICAL DATA ...

0FirCAL STrRE'fTnCOCCI (LnGIo(/1004LI1-- I ---

f 812*4455 WIFASEMENTS 050

9U*I4OTIC ZONdE 0*

1.6#43PYL- (U/ 1. 9 * 9.1 * 700
*COLLPOPPYLL-M (UG/LI * 0.1 * 1.2 * 0.1 0 1.6 *

CML.ORIPHYLL-C (UG/L I * <(0.1 * 0.1 * 0.1 0 0.?

-: ---------------------------------------------- -- ---
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SLIST OF FIGURES

FIGURE DESCRIPTION PAGE NO.

F-I Dissolved Oxygen, Temperature, pH, Conductivity, F-1
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 3,
June 4-6, 1979

F-2 Dissolved Oxygen, Temperature, pH, Conductivity, F-5
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 4,
July 16-19, 1979

F-3 Dissolved Oxygen, Temperature, pH, Conductivity, F-9
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 5,
August 13-16, 197

F-4 Dissolved Oxygen, Temperature, pH,, Conductivity, F-13
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 6,
September 24-26,DW -

F-5 Dissolved Oxygen, Temperature, pH, Conductivity, F-17
and Oxidation-Reduction Potential Vertical
Profiles, Taken In Situ Cycle 7,
Deceuber 3-6, 1971

F-6 Temperature, Dissolved Oxygen, pH, Specific F-21
Conductance, and Oxidation-Reduction
Potential Isopleths Taken In Situ, Cycle
4, July 16-19, 1979 at StaTon"

F-7 Temperature, Dissolved Oxygen, pH, Specific F-24
Conductance, and Oxidation-Reduction
Potential Isopleths Taken In Situ, Cycle
4, July 16-19, 1979 at StatTonT

F-8 Temperature, Dissolved Oxygen, pH, Specific F-27
Conductance, and Oxidation-Reduction
Potential Isopleths Taken In Situ, Cycle
4, July 16-19, 1979 at Stat-on-'W
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FIGURE F-". TEMPERATURE, DISSOLVEP OXYGEN, pH, SPECIFIC
CONDUCTANCE. AND OXIDATION-REDUCY)N POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4. JULY 16-l,. 1979 AT STATION 7.

a.) Isothermns (OC)

Lake Surface
0

2b 2b *8i
21

-

4 - 0 20 32050 6 0 8 9 10
PecnErmRgtBn

b. Disle -gn(gi

77.3

8
9
10

0 -10 20 30 40 50 60 70 80 90 100
Percent from Right Bank

7.'2F- 1A7



FIGURE F-6b TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, JULY 16-19, 1979 AT STATION 7.

*c.) PH

Lake Surface

0
S75 7:3 7.1 7.1

2 7.4 7.3 7.3 7.2

3
7.2

- 4

-
CL 7.2

8

9
101
0 10 20 30 40 50 60 70 80 90 100

Percent from Right Bank

d.) Specific Conductance (umho/cm @250C)

a -Lake Surface

180) 86 85

2 80 8 80
i4 3

5

S7•

9

--

0 10 20 30 40 50 60 70 80 90 100

Percent from Right Bank

F-22



FIGURE F-6c. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, JULY 16-19, 1979 AT STATION 7.

e.) Oxidation Reduction Potential (my)

Lake Surface N
360 bo O 42 .

2 360 350 41 r,400 37

3
01

47

85

1 360 I 
0 10 20 30 40 50 60 70 80 90 100

Percent from Right Bank
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FIGURE F-7& TEMPERATURE, DISSOLVED OXYGEN. pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, J3ULY 16-19, 1979 AT STATION 11.

a.) Isotherms (°C)

Lake Surface

129 29 23 29 28.5

2
329 28.5 28 28

3 -

28.5
a28.5288

28

82

0 •10 20 30 40 50 60 70 80 90 100
Percent from Right Bank

b.) Dissolved Oxygen (mg/i)

Lake Surface

8.4 7.6 7.1 7.3
13 7. 1.97- 3

2
7.76.7 6.6

3
-. 4 7.

66.3

10 7 6. 3

*~ 10

0 10 20 30 40 50 60 70 80 90 100
do Percenit from Right Bank

F-24



FIGURE F-7b. TEMPE RATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4. JULY 16-19, 1979 AT STATION 11.

c.) pH

Lake Surface

lj8.5 5 7. 4 7 .

21
3. 7.8 8.07.

3 a
4-5
5-c

7.8
07

81 8

0 -10 20 30 -40 50 60 70 80 90 100
Percent from Right Bank

d.) Specific Conductance (imho/cm @2500)

0 Lake SurfaceV

92 83 o

210

3

126

o6 -130
n 122

8
127

90
0 10 20 30 40 50 60 70 80 90 100

Percent. from Right Bank
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FIGURE F-7d. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, JULY 16-19, 1979 AT STATION 11.

e.) Oxidation Reduction Potential (mv)

0 3130Lake Surfece1040

2
3 370 370 390 390

4 L- 370 3

,..-0 • 0 ZO 3 70 0 0 80 40 0 10

i~ "-

F-6
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FIGURE F-8a. TEMPERATURE, DISSOLVED OXYGEN,, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL 1SOPLETHS
TAKEN IN SITU, CYCLE 49 JULY 16-19t 1979 AT STATION 15.

a.) Isotherms (00)

Lake Surface

22

4 
2

070

22

0 10 20 30 40 50 60 70 80 90 100
Percent from Right Bank
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2
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FIGURE F-sb. TEMPERATURE, DISSOLVED OXYGEN, pH, SPECIFIC
CONDUCTANCE, AND OXIDATION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 49 JULY 16-19, 1979 AT STATION 15.

c.) pH
Lake Surface

8.8 8.8 8.7

8.8
33 7.7" '  8.1 8.i 8.1
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5

.6 -
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Percent from Right Bank

d.) Specific Conductance (umho/cm @25 0C)

0 Lake Surface
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I
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3
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FIGURE F&k. TEMPERATURE, DISSOLVED OXYGEN, pHI, SPECIFIC
!:ONDUCTANCE. AND-OXIIRTION-REDUCTION POTENTIAL ISOPLETHS
TAKEN IN SITU, CYCLE 4, JULY 16-19, 1979 AT STATION 15.

e.) Oxidation Reduction Potential (mv)
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LIST OF TAPLES

TABLE DESCRIPTION PAGE NO.

G-1 Algal Growth Potential Test Results, G-1
Cycle 2, April 2-4, 1979

G-2 Algal Growth Potential Test Results, G-11
Cycle 4, July 16-19, 1979

G-3 Algal Growth Potential Test Results G-22
Cycle 6, September 24-26, 1979
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PHYTOPLANKTON IW~TA
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LIST OF TABL':S

TABLE DESCRIPTION PAGE NO.

H-1 Phytoplankton, Cycle 1, February 19-22, 1979 H-1

H-2 Phytoplankton, Cycle 2, April 2-4, 1979 H-11

H-3 Phytbplankton, Cycle 3, June 4-6, 1979 H-21

H-4 Phytoplankton, Cycle 4, July 16-19, 1979 H-31

H-5 Phytoplankton, Cycle 5, August 13-16, 1979 H-41

H-6 Phytoplankton, Cycle 6, September 24-26, 1979 H-51

H-7 Phytoplankton, Cycle 7, December 3-6, 1979 H-63
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TABLE K-i

*0 LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY 00
CORPS OF ENGINEE PS £CO"VAACT DACWOI-7S-C-O001 PHASE II.CVCLE 5 48113-AtIo. 19M1

COADICULA TISSUE ANALYSIS RESULTS

* STATION
* PARAMETER NME (UNITS) Is1

* PHYSICALS& CHEMICAL DATA

* PHYSICAL DATA

N OISTURE CONTE#,T 411 TOTAL WTI 0 2.2

*LEAD (MG PUFKG bET WTI 10.30
*MEACURY 4MG4 NGKG WET WTI 0.219
*SCLENIUM 4 SEKO VIET WTI * 0.63 9

*ZINC ING ZNfKG WET WTI S?.Oo9

CHL.OR INATED NYDNOC AMamOs9

*ALORIN EUG/EG WET WTI 0.2
* IC-ALPHA ISMlEM CUG/KG WET WTI * ( 0.2

6 hC-fETA ISOMER (UG/FK6 MET WTI * c 0.2

G hC-GAMA ISONEl fUG/KG NET WTI 4 4 .1
*CIILOMOANE (UG'*KG WET WTI < 5.0
I P.P1 ODD IUGOKG WET WTI C .S

: O*P* DOT ILUGOKG NET WTI o .5
I P*Pf DOT IUG.*KG MET VTI 0.5

*DIELOSIN (UG/*KG WET WT) 4 0.1

* ENOSULFAM SULFATE tUG/KG MET WTI C S.
*HEPTACHLOU CUCGfKP. NET WTI 4 0.2
* MPTACKLOR EPOMIDIE (UG/K*IG WET WTI < 0.2

* NTHOXYCHLOR EUOJEG WET WT 1 4 5.0
* 41REX (UG/KG WET WTI C S.

*PC.) fUGIKro WET WTI < (25.

*PtNTACHLOUOPHNOI. lUGfKG NET WTI -C S.
TfOlAPHEME IUG/IKG OET WTI C 5.

K-i
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TABLE L-la
*, LAF SFM1N;Lt WATER QJALITY M4A.JAGFV.FJT STIUY *0

C.''S ir NG11'7E'I 1S (CUNTRACT OAC 01-78-C-0101) PHASF I.CYCL" ( I/13-9/15.19"91

SEDIMENT SAM.PLING RFSULTS

S'STATION STATI:N S ,TATII e STATI'N
* ~ PARAM.TE4 NAMC (UNITS) 01 32 * 03 * 04
* 8/15/79 8/15/7'1 v 9/15/79 t 1/I5/79

S ",IYSIC,%L & CII.S1 ICAL 0ATAS * * e1

PHYSICAL ."ATA 0

0-135 JN IG.IITI3N (WG/K5 .)RY WT) 200) 1000 * 100. * 3100
1 I11 rt,- C ITC'NT (% TUTIA. ')RY WTI 23.80 21.70 22.4

1  
22.30

ittiC,-LLAI' O;JS CHFMICL DATA *.,

CA-, ; o'+ IIC(' C/KG DRY WeTI 0.243~ 0.051 •00
( ll  

•2OQ •
"3TH).1'.I.TOTAL KJELPIHL (MG 231. 37. 72. 36.

'3L . ;~r.&.r(M-4-/KG Dr.-Y WT) < 50. c 5 0. • < 50. < 50. ~
* '4|S'5)~II-. TUTAL ('4G P/KG DRY NT) 12.60 5.34 14.50 ? 7.07 *)

* !EAVY ME~TALS

*AP'GC.4IC ("1 AS/KG OPY WT) 0.20 0.11 e 0.19 3.4? C
* C,).J4 44,G CO/K(G DRY WT) (0.50 <0.53 0.53 < 0.0.SO
, C1.'ttJ'.UM 111 CQ/KG DrqY WT) 1. 5 1.85 <1.20 5.21 *I

C*):2C)1 (41 CU/KG DRY WT) <0.67 < 0.64 < (0.64 < (0.6: . '
IRO-14 (545 Fr/KG DRY WT) 14?0. 64,5 18742, 1700.e
* .. ( 'J l'1/K, ) WT I 11.10 14.90 * 18.1' * 31.7) *j

* +4.GA44.+. ,IN/KG r1y vY) 119.0 1150 30.0 * R2.2 * j
. *I-:CJ'.Y (14:1. Hi/K'- DRY wT) 0.06 0.06 * 0.35 0.1. *
IICKIL (%I:, 4!/KG DRY KT) < 0.66 2.17 < (0.64 .l87 e

1 J C ( 45 ,I/K.; ,f,, WT 6.36 3.63 * 2.96 * 4.00 5

CI4L.;'qINATrD HYDROCAPJO14SS S e

* L):I (U;/K.; RY IT) • 0.1 < 0.1 < 0.1 C 4 0 1 S
.N.)CL)'4 !242 (UG/KG DR'Y WY) < 0.5 < 3.5 < 0.5 * (0.5
':!.CCL")N i254 (UG/KG DrY WT < 3.5 16.0 < • 0.3 < 0.5 1

AIICL In 1260 (UG/KG DrY 0T) < (1.3 * 0 5 ( C 0*5 < 0.51
* H1C- -%LrIIA ISO:4ER U /KG DRY wTI < 0.1 < 0.1 C • 0.1 < C 0:1
3*I,-'!'TA ISI.PR (JG/KG OrY WTI < 0.1 < 0.1 < (0.1 o ( 0.

iSIC-;A"4A 130"4-R (UG/KG ORY WT) < gel 0.1 < C 0.1 < C 0.3
C4LJ.) J"AN: (JJG/K(, ORY WT) < 0.5 < 0.5 < 0. C ( 0.5
2.1 ') (J,/G 0,"Y <) • 2. < 2. < 2. < • 2.

'" MMr) (L0/KG Iry WT) < 0.2 < 3.2 < C 0.2 C 0.2
S)nE 'U U G /KG DRY 'T) < 0.1 < 0.1 '. 0.1 < C 0.1

1.'.x .0$01T ('J /K l lIY WTy <Y 0.7 ( 0.P < • 0.2 < C 0.2

""'jUT (')G/KG DrAY WT) < 0:2 • (0.2 < (0.' < (0.2
fl=L').IN (UG/KG U -4Y WT) < 0.1 0 0.1 * C 0.1 * C 0.1
.'II)JIlL ([UG;/KG -)kY WTI < 0.5 < 0.5 < C 0.5 c ( 0.5

-1)'?t1 (U.i/K. rfY WY) < 0.1 < 0.1 0.1 < 0.1
-I.()IK, RY WTI o / 0.1 < 0.1 < C 0.1 c • ,.3I I
;LY Ij' 1')< I IT

=  
C U-.-,/KG )PY VT) 1 ( 1

+
.0 < I 3 1.3 < 1 .0

.I'1ACHLJrl (iJG/K. f.Y 9'T) < 0.1 < 0.1 < C 0.1 < C 0.1 3
" -'TAC.-L J!: "r1VJX lM- (UG/.'. 1l"Y W ) I < 0.1 t < 1. I < 0.1 C • 0.1
I T:iJc;'CHILoM (U/K ' y wYT) < '). 2 < 0.2 < 0e., C 3.2

* it -< I 1It'.G ')HY IT) < 0.1 < 0.1 < • 0.1 < C 3.1
I 'IL",," ,tl.,t L '),/PC, y . ) ( 31 • < < 0. !0 .5 C • 0.5

!I< ', I( /p.;' v AT) < ,1.. • C0.:, < 0.1 < •0., *
-------

4I.-1



TABLE 1-lb

9'* LA'(F 5E4'If1JL= W.AT(P. IUAL TY '4A4AGE'4 NT STUVY *
c%)4. tr ''.I 11ECfS (COiNTRACT OAw0-8--1011 PHASE [,CYCLE 5 (8/13-8/16*19?91

SEDIME1.4T SAf4PL1NG RESULTS

*STATION *ST AT [PN *STATIO.14 STATION
* 14AAFTER 4^ACW (UNITS) is5 00 07 09n

* /15/79 *8/15/79 13'/14/71 8/14/79

* '!v^,ICAL & C9t414CAL DATA9 S4

* 'ICAL OATA9S9

11 WN I.;NI TIQN (-4./K7. -'PY WTI 2700 0 3103 * 1400 4 77-400
1J1,;VPlC COP:INT (~ TDTAL flfly WTI 21.30 0 22.00 *26.30 4 4T. 90

* .1 ;C LL41.M:wUS CHE'4ICAL DATA 55

* C ~ fdJ. ?LANI1C (;M C/KG DAY WT) *0.361 0.281 0.193 *17.000

* dITiJ;W4* T9TAL KJEL3A IL (MIG N/KG) * JW,. * 54. * 3R. '1210.
* IL 1' -IR ASF ("IG/KG DRY iXT) I 0 < 13 0. < 100. lo440.

* 9 P42WD.TOTAL (MG6 P/Kr DRY VT) 3.98 9.17 * 9.11 *94.60

* 'Ir~HAVY 14FTALS 9959

* U;'1eC (1. AS/KG IM'Y WTI 0.23 4 0.31 < 0.05 0 5. r0
I % , IJ A ( 116 Cli/! ; lY WT) I <0.50 0 (0.50 < 0.30 0 2.3)
&IR C I' IlUl ( -1' Ck/- W)W.WY WTI a 1.27 0 t.28 * 3., 46 40.70

*'C111-4 (' S. CU/K,; DRY WTI 9 0.61 < 0.64 *<0.64 , 19.20
*1W434 ('1; F'/(, DRY WT) * 540. 03 W0 4. 0 1240. 0 15100.
*LYIO 0, "W/K'; LRY WTI) * 1.40 18.30 # 10.40 a 61.0

*4%JGA'4JE3E PIG '41J/KG 0!Y VT01 33.1 9134.0 * 5.3.6 *1070.0
*W..VCJRY (4-i W4:;/KG DWY WTI) <0.05 4 0.04 * 0.14 * 0.7'1 f

' JICK L C 1-5 '41/K3 DRY W4TI 0 (0.4 * 0.64 * 4.00 20.43

*ZI1C ('I' ZN/KG OqY WT) * 3.91 * 6.15 *10.20 69.10

* L9ON(',K DY tk) < (0.1 ( 0.1 < (0.1 < <0.1
* iJCL1q 12'4.? ('J~i/AG DrY WTI < 0 0.5 < 0.5 < ( 3.5 < 0.5
* '?i1CLJQ 12',1 (Ui/KG LIPY IT) < 0.5 9 < 0.a5 < 0.5 1 8.0

% . 'ICLI.V 121.50 ('J;/KG 133PY WTI < 0.5 < 0.3 < 0.1 < 0.5
*J'IC-1L"'A 1ISU'IF? IUS/XK3 iRY WT) < 0.1 < 0.1 < 0.1 *< 0.1

* lW.IT sf4E-i ( Vr./KG DRlY %;T I < 0.1 < 0.1 < 0.1 < oe0.

- .~,WiISZ747 (U;/KG DRY WT) I C 0.1 < 0.1 < 0.1 < 0.1
*C ILJW3UPVN. (-)./KG DRY wT) < 0.5 < 0.5 < 0.5 < 0.5
*2. 4J 'L/KG DRY 4TJ < 2. < (2. < (2a < 2.

01f' ) (.)/K~ S 01Y WT) < 0.2 < 0.2 < 0.2 < 0.2
*'.'On=~ ( J;/.. 14Y w47 I 1I I * 0.:1 < 0: 0. 1 1
* . ')7 (.J ;'K, 0a 1Y*T) I < * 0.2 < 0 02 < 0.2

*'jo r JrW./KuG IY W41 T I 0.2 < 0.2 < (0.2 < 0.2
P* IIJID'I (Y/K. 4VY U)) I <. < 0 .1 < < . 0.

* 137. I J,/V3 MY WT) < 0.:5 < 0.5 < 0.:5 < 0.

* J)I'J (U;/K- OR.Y *7) < 0.1 < 0C .1 * < 0.1 C 001
I* '1 1LVWV tJG/KG 'iRY WT) I < 0.1 < 0.1 * < 0.1 < C .1

I LY l~Il lUG/K.., 1(:Y Iq7 I < 1.0 < 1. < 1.0 < 1.0

* i<!AIL'l(t;I.' ~U')*C 0.) < 0.1 , < 0.1 < 0.1 9
*4-CL' .'lK'E(UG/K5 J)IwY WTI 0 < 0.1 C 0.1 1( 0.1 < 0.1

* I:TWIJXYC f LC9 (U/KG DW'Y *T) 0 C 0. Z! < 0.? < 0.2 < 0.2

Ilk-N( (IJG/W(' DWWY #I < 0.1 < 0.1 < 0.1 < 0.1
* 2TCE)'JWEJ UG/KG DRY WT) < 0.5 < 0.11 4 < 0.5 6 < 0.5

T-JA,711FWJ (tWIG/KG aiRY WTI < 0. 5 < 0., < 0.11 < 3.5

-- ---------------------------------------------------------



TABLE L-lc

** LAKE SE t4IN.XE WATER *]UALITY "4,.HAE'4-NT STUDY *0
CjqPS IF ,4IEERS (CONTRACT DACWOl-78-C-1101) PHASE II.CYCLE 5 (.9/13-6/16919791

SEDItMENT SA'4
0
LI4G R.SULTS

-------------------------------------------------------------------------------

* STATION STATION ' STATIOIN STAT114
-A*A'4CTC, IA14E (U lITSl 09 ' 10 1 11 12 -

S'8/14/79 3 S/14/71 3 /14/79 5 6/16/79

----------------------------------------------------

OlfYcICAL C CHEMICAL DATA 9 o

PfIYSIC %L 'JATA o

L'ISS 'IN IGNITICi (G/KG DRY WTi * 65600 * 89100 , 113000 9100
*"JaSrU'Q- CiNTENT (Z TOTAL DRY WTI 46.60 * 53.10 62.40 ? ?2.70

"41SCELLAE-O'vJ3 ClifSICgAL DATA. * * •

C-t4O.'4o. N. ;AollC (G"9 C/Kt DRY WTI- ' 17.100 '3.400 * 27.401 * 2.900
" :lTR*Iq,4.r TOTAL (JELDAHL (4G N/KG) ' 1310. * 11120. * 2160. 357.
JIL G GRt.AS

r 
(MG/KG DRY VT) * 690. < C 50. * 305. < 50.

i',I:)S *tf 23'.. TOTAL (MI P/KG DRY WT) • 42.10 " 424.00 v 31.31 4 20.0)

ItVY 4FTALS * . o

• *.USLl1C (*-|.i AS/K DRY WT) I 2.96 6 b.7,1 7.92 *).2p
*CitfI3JU4 C'4 C)/K.. ORY WTI 1.60 * 1.60 2 .+0 6 (0.50
C0P)311U4 L(m! CR/KG nRY WTI • 23.90 3 33.10 47.q0 * (1.20

* CJ;-143 CCJ/K:; DRY ?T$ * 12.50 * 20.90 * 24.60 * (0.G6
SIQd]l (. 6 FE/KG DRY WT) * 13100. * 16900. 0 20500. * 362.
L.IJ t1l1; :,I/KG 0)4Y WTI * 3t).fO o 63.6) a 555.00 9 13.10

*IV1G-i'. S (,I'; 'PJ/KG PUY 4T) A 821.0 * 1350.0 * 1260.0 * 74.3
4=.-;CUjY V4'; t4Z/KG DRY VTI * 0.17 * 0.44 0 0.32 * 0.72
SIi:K L (VS KI/KG DFY IT) * 14.10 * 22.30 . 25.13 < (0.65

£I.*C ('4,1 Z'i/KG OPY WTI 52.50 .80 93.11 * 4.92c,-,,N, .,vo"ucqxN. •91 . 9

C C4LlJ.PN4v!7O ftYDWJC'kR1OIS*

*L'lqli (U!/K! D'Y WT) * < 0.1 < 0.1 < C 0.1 < C 0.1
S..)LL'IR 1242 (.Ji/KG DRY WTI < 3 0.5 < C 0.5 < • 0.5 c C 0.5
ARICLIG 1354 (UG/kG DRY WTI 31.0 < C 0o * < 0.5 < C 0.5

A' tCLIR 1,.60 (UJ./KG DRY WT) C ( 0.5 < C 0.5 * < 0.5 • < 0.5
3tiC-ALP'A IS'34ER LUG/KG DRY WTI < C 0.1 • < 0.1 < ( 0.1 * < 0.1
lI(.-" .TA I104ER (UG/KG DqY WT) < 0.1 < C 0.1 < C 0.1 9 C 0.1

*,,,".-:A4A ISfLo-- (U.,/KG D Y WTI < 0.1 < 0.1 < 0.1 •< o .I
* C'L.l)A'C ('Ja/KG DRY WTI < 0.5 <

e 
0.5 < 0.5 < 0.5

:j (+J-/KG '11Y wTl < 2. < 2. < C 2. C 2.. . * .
r , l, f'I" ( US/K.; DRY IT) < 0.2 < 0.2 < C 0. * 0.2

1 .)9 ')= IUG/KG DRY WTI < •3.1 3.' * < 0.1 < C 0.1
-:l3* I t r, /K Y N(Y WT) * < 0 . < 0.2 * < 0.2 * c 0.2

P.- ,)DT (I9G/Ku DRY WTI <, • 0.2 < C 0.2 < 0.2 < 0.1

flIcLPIN (*JG/KG DRY WTI ' < 3. 1 < 0.1 < 0.1 < 0.3
* J')JrI.cL (G;/KG DqY VT) < • 0.5 < 0.5 < 0.5 * < 0.5

--.IfQ1 (US/V., DRY Tl < 0.1 < 0.1 < 0.3 < 0.1
*;i.'lIl- ALfHvl)t. LUG,eKG flY WT) < 0.1 < C 0.1 < C 0.1 * c 0.1
LYIIIS01ATF (IJ./KG fRIY 4T) < 1.0 < 1.0 < 1.0 ' C 1.0

I --TA.14Ln (U /Kti "IVy WT) C < *11 < 0.1 < 0.3 < 0.1
II-t'TA .*h-" 1VXl5I F (I)G/K'. PPY WTI < 0.1 < C 0.1 < C 0.1 < 0.1
1"* l If(YCfI4_ I' (U ;/KG IRY WTI < C 0.2 C 0. 4 0.2 < 3 .'1

1 - '. /Kli '; IY TO < • 0.1 < < 0.1 < C 0.1 < 0.1
J- l r- 4I r.* y J r JL aJ S ';/ , 'ml~ y W Y) * < 1 .0 5 < 0 .o ' • 0 . . < 1 .5

,4 .;.- i- ( j ; - . v V T ) < C 0 . 5 * • 0 . 1 * C 5 . - * C 0 . -,

L-3



TABLE L-ld

*LAKE SclI14LL WATFR OUALITY MANAGIFAENT STUfDY
C )I,.: IF 11~~ CONTRACT OACWO1-79-C-a0Il) P0411E II.CYCLF 5 19/13-ei/16.19791

SFD)1'4FNT SAIPLING RFSWLTS

* ST 4T IUN : StATWN * STATIO'4 *STATION
* Ptit~lETER %iAv= IUNITS) a 13 9 14 is 11*

*8/13/7q) : 8.#16/7) 8/13/79 * '3/13/7')

* 'IYSI CAL G. CHF MICAL DATA

PAYSICAL -DATA 9..

1-01;5. (14 11NIrION IWO/KG IMY WTI 15200 *164000 9 1700 4200
*IJ1ST'Jkl CCNT!:NT (It TOTAL DRY WT) 29Z.40 *70.10 *53.10 *24.60

4 ISCCLL4kNE'JUS CHE.?41C .L DATA * .*a

*CA~IUI. OPGA'41C ( ;M C/KG DRY WTI 4.2,30 J 4.500 *20.700 0; 0325
* 4TPJ iE1. TUTAL KJELOAHL 1I *4/K'-) ' 337. *49t0. I 1il0. * 6?.

O IlL &. GRL4SF! tIIG/KG OPY WTI < 50. 60S. < SO5. < 60.

4-1*Ir'40RUS. TOTAL (M1G P/KG ORY Wi) 1 62.00 350.00 *271.00 *41.50

* hEAVY -4-TALS 9

l~S C('41 AkS/KS~ DRY WTI ' 0.05 * 2.61 5 .82 G (i06
C~IYD'IJN (4G~ Cf%/K.; CRY WT) * 3.70 * 0.7? 2.60 * 0.66
C11-11I-J4 i' CR/K., DRY viTI 30 33.2f) 4.51 0 4.4 9

*Cl"Dr'l ('IG CU/KS flDY WT) 3.54 0.92 : 4. 00 <16
I l I; '-VE/KS D4Y WT ) * 5710. *13900. *16700. * 2340).

*LCXr) ( VG )'3/K. DRY WT) 1 14.50 4 3.7?0 1112.133 16.0

* *4AA - (,%:; %IN/KG DQY VT) 363.0 *292.0 *1220. 0 71.6f
*4FRC-J'iV 45 t4S/KG Df!Y WTI 0.36 * 0.20 * 0.65 * 0.30)
'Ir2VEL 041 *41/K,, DRY WTI 3.90 * 2.6' *,j 6.133 9 5.13

! 14C 44; 'N/KG DRY WTI) 17.60 *21.90 ? 5. ?0 A.73

CH'7 9AME HY 9 4 ION
IL<11( '.DY<' 0.1 < 0.1 < C 0.1 < 0.1* R"JCL'iR 12%? UG/KG DRY %fI < . 0.5 < 0.0 < 0.5

%NJ'CLUR 125% (U(G/KG DfY WTI < 0.5 0 < 0.5 0 < 0.5 < 0.5

kJ.'L IQ 1260 (UG. DRY WiTI < 0.5 *c 0.5 < C .5 < 0.5
lC-LhPIS' 'ME lUS/KG DRY WT) < 0.1 < 0.1 < 0.1 < 0.1

IC-J FA IS,:VAW IUG/KG ')NY WT) < 0 .1 < 0.1 < 0.1 < 0.1

* l(i4~1VZ UG/KG 'IRY WY) I c 0.1 < 0.1 C0.1 < .CILrI'nk~ I U;/Ki D3V.Y WTI < . 0;5 < 0.
1 .4 ') LUS/KS DRY IT) < < 2.<C2 *C2 2.

DM I,. lR' r,/KG DRY WTI < 0.2 < 0.2 < . .
IC I )C .,F (J'/ D-! Y Wi) I 0:4 5.4 * 06 < 0.1

*I.". 0')T COG/KG, ')kY IT) 1 C .2 *C0.2 < 0.2:C .

* l' t. ~1 (U./<G D4RY 'OT) I < 0.2 < 0.2 < 0.2 0 < 0.2
S)~L ?4I t-J-/K.; ONqY < . . 0.1 9 < 2.1

W -. r4-L .K T) I C 0.5 < (0.5 < 0.5 * < 0.%
I 1)111 LJ.I U.Y WTI < 0.1 < 0.1 < 0.1 < 0 .l* 1.E1*LN-4Y0) (,JG/KG DRfY wIT) < 0.1 a <. 0.1 < C. 0.;LY'IjS-**ATr t(),I'Kl DY TI) < I.e) a < 1.0 < 1 .11 0 1

* I'-i.TAlCHIu) ILJG/K'Li DUY WTI < 0.1 0 c 0.1 < 0.1 < 0.1
( V

9
14j 1h' UG/KG. 'NOY WTI 0 < 0.1 0 < 0.1 < 0.1 < 0.1*4:TIjKYCHL,-'P (UG/KG 'M~Y WTI 0 < 0.? ' < 0. 2 'c 0 0. Z < 0.2

*.*.I;4'.E t-#FNU (U./K. DRY WTT I C 0.1 < 0.% < 0.5 .
< . 0.5 0.

-------------------------------------------------------------------------------------------------------------
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TABLE L-le

99 LAKr !'1IJ WATI- Q UALI TY 4AP4ASEMNT STUUIY *
cJU-;s jr 'FrGbI4cU4r (CfNTWACr DA C n I -F9-C-01011 P1HA3' 1Z.CYCLC 91-A1.90

SEi)14FNT 500.4L1NG r-'ESJLTS

*STATI-IN *STATIO'N *STATION
* 'R~-T', J%MF (UNITS) * I? IE V * 19 '

* a '3/3/ 79, * /li%/?9 S'/14/79

3 14YSIC.AL & ClIgFICAL DATA a

3 'Y.dCAL' OATA

*LJ1S3N !)4 ,N1T1C'4 (mG/(( DRY WT) * IJO *e 1 '100 6 11403
* ,-i.frJ':Z CONTENT I TOTAL DPV, WT) *22.003 9 1 q.~ 90 * 22.20

* (l.C61LAIflEJO CH-FMICAL DATA *

* ~fN,.),AC(:;m C/VG DRY WYTI 0.195 * 2.2'o * 600)2
* ji4lll';f1. TOTAL KJELDAL I 4G N/KG) 0 54 . 227. * IS0.
At22. I, G7E-%3Fr ('4S/K DRY 4Y) a c * 241. 0 < 50.

* *4i1~If~J.TOTAL VNG $I/KG DPY WY) 1c).90 *127.00 *15.20

* t'VY MlCYALS

V45~E'dIC (4S~ AS/K'; DRY WTI 0.54 * 1.02 * 0.2q
aCAOr)l V43 CD/K: CRY WTI 0 077 0 O.5 0.511
aC4.A,.V4IJ't (MG CR/KG DRY Wt) 3 35 2:A * 1

*JP~ (1,' ci-. CJ/K'; 'PY WTI a 0.6G4 < 0.62 a M4b
a14) (11G r K M~Y WTI I jfIJ*173. 1 140.

a A- (~ '~<S C"'Y WT) I f 0*.' So i.a2

a 4';AJ4E5E (Mr, AN/IKG OFY OY) 65 53 1 173.q 2-12.0
a4 PCJIY VIG H;/KS. DRY WTI 0.34 a O2,0 * 0.44
* ICK.:L (41. Nt/KG :)RY WY) a . Of 1.93 11 oz 2c

* INC (.V, Z%/Kr. 09y WYTI 5.77 a.3 74"

a CkfL'lQtIATCJ HY~rlocARRONS aa

1:4~ (Uij/KG DAlY < ) .1 < 0.1 < 0.1
* *IJCLOR 1242 (U~i/KG DDY ofY) c C .5 4 < 3.5 < ( .5
* IIlUCLn tll 1j4 (J.G/KG DQY WYTI 40.0 a 38. 0 * 64.0 a

*ARIJCLJR .,A tlUG/KG Dry WY) < 0.5 *C 0.5 < 0.5
* IC-Al-PoIA ISO'I 1) tUG/KG O)QY WYI < 0.1 < 0.1 a< 0.1
* i4C--J.TA ISC"IF 4,16/KG D".Y WTI < 0.1 < 0.1 < 0.1

*lIC-,.*4 150S) (U~i/KG rfl' WTI < 3 .1 < 0.1 < 0.
CfLJqLOANE LEG/KG DPY WY) < 0 a 5 <. 0;l,
2.4 U (JG/K 0I 71 < . C . *C2

29*PO 100 LUG/KG ).1Y iNY) @C 0.2 * c 0.2 < 0.~
*- ') IsV (O LU;/K ; nOt Y WTI < 0.1 a ( ~ < * .1la

:1,3' 'lOT ( t#GfKS 04~Y WT) < C 02 < 0 0.2 a< o.;!

* .F * DOT ('16G/K - OP Y WYTIC . < 0.2 < 0.2
0a !I:L " I %I lU/1K G OR Y WYI 1C 0. : C 0.1, < 0.1

* a ND'JT1,10 ('Jc/K t; DRY WT) c C3 .5 < 0.13 < 0.3

:'4.)MIJ VUG/K-- 06Y WT) < 0.1 a < 0.1 a C 0.1
;:A01111 ALflyJE I )6/KG DRY WT) aC 0.1 1 < 0.1 # C 0.1
*.Y'.IJ5G'1AT! LUG;/KG OPY WTI) C 1. a C 1.2 < 1.0

a (11G/K5 DRY WTI < C* <a 0.1 a< 0.1
* 4,,rACIfLlfQ !6PJPXI0 fuG/'iG Onay wro 0 < 0.1 C 0.1 a C 0.1

a 4C:TlfJ~yCLU, (U( /KG niPY qT) < 0.? < 0.2 a < 0.2

*Ill"! I i3.'Y*. '4ly #.1) < 0.1 a< 0.1 a C 0.14 a 14TYiCllL-'P4Lj4JL V),1G/r 01PY WT) 9 C 0.5 9 C 0. 5 a C 0.5 a
X %jI.I:i IIJ i/K~i I' 1i 0.5 * C 0.5 0 C 0.5 a

-------------------------------------------------------------------------------------------------------------
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TABLE L-2a

4t L&Kr. SENINLLC WAT.N 2UILITV IANA'f..IE:JT "%TIVOY St
CJI;PS IF t'4GINLENS .(CUNTIACT ACW01-75-C-010 1 ISHAS-7 II.CYCLF F. ('|/14-'l'Iol')l

SEDIMLNT SA'4LING RESULTS

3r~r10N , srATION * STATIid * STATICI"
P4r4'lFTwR P%*4E (UNITS) 0 *1 02 O1 04 .

eI 8 / 1 5 /79 3 -/15/7?9 ' 0.15/1 * .3/1./:. *,

4rCH-C4A'ICAL DATA

;3I EVL ANALY3 I g .,

3C.) '4TL (v 14NER THA N 3.3.1 -4-1 * 100.0 100.0 1103.0 103.1
I O) 'IL ( FI pN[ THAN 25.4 44) 100.0 100.0 100.1 *1)Oe*.]3.. (TL Y FINhr ?hA*I 19.1 4M) 

• 
101.0 100.) 100.1 -3.0 .

K) .4TL I (P rIN R T44 15.9 .4) * 303.0 J 100.0 1*) .1 99'$
JE* - 4TL ( i rINS.Q THA4 12.7 M'4) * 100.0 101.0 W)1oI.:. 1*e5 q
145.) 4TL (' FINi TIAN .)o52 "1) t ,0.00.0 100..) 99.6

• C3 %IT L (N r1NEW. THAN 5 '4741 131.0 Vi.) * .:).., -

ISO A TL ( rI NFR T " 3.35 MM) " 9'j. * . "..* .
z-') ITL (' O FISUR THAN 1.', '-d) ' .. i ",. I *.,

IO.) :4TL I% F'lr T IIA4 0.2J5 M4) * 33.50 12. 2 1.74 *1 .91
-71C.) 4rL ( F 114E'? TSA'I 0.1 9 44t 0 2.Z. 7 1015 1.,)S . ) 0
JL) .TL (N FI'4il THAN 0.0 4 4M) 9 1.93 0.90 1.21 eb 3

HYo)P.j;)'iT~q ANLYSIS 5

EJUIVALENT FALL I)IA (MICRONS) * 35. 35. 35. 35
x FINER THAN 1 12 0.80 1.12 1.1

I)JIV.AL'IT r.%tL. 'IA (4IC.PON %) I 3. . 23 * 23. .1 .
" FiI; e T04AtA o 3.80 0.00 0. . oe ' *

SL1JIVLL:' IT FALL 0IA IMICONS) * 13.0 13.0 13.00 13.0
:1. F'4P-. 

THAN * 0.32 .30 0.80 0.91 1

I CldIVALENT FALL flIA 1 4CrWN1S) * 9.0 9.0 9.0 1.)
X FIn , "AN 0.32 0.933 0.64 0.91 I

E3UIVALENT WALL DIA ('41CAUNS) 6.0 6.0 6.n * r).0
X FINoi THAN o 0.32 0.89 O.ft 0. 11

I .qUIVAL .:IT WALL DIA ('ICRONS) * 3.0 3.0 ,3.0 3-1
X F1NCR THAN 0.32 O.R0 0.64 011

E)'JIVAL.IT FLL OIA (MICRONS) o 1.00 1e00 1.00 1.9.90
i I NFI4O THAN * 0.32 e0.C.0 0 0.,' 9.e 4

----------------------------------------- ---------------------- ------------------------- -----------
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TABLE L-2b

*t LAKE SE41NOL- WATER 3UALITY M~4AA.;EMLNT STUDY *4
C0'-PS JF ENGINLEIRS (CONTRACT UACWOI-7d-C-0101) =HASE I.CYCLE 5 (:J13-9/l6.1)7Q)

SEDIMENT SAMPLING RESULTS

---------- --. - --- ------ -*- - - - -.......... . ............

PARAM9-T-R NAME (UNITS) T 05 O or 1T * 0"T "

8/15179 * 8/15/7? 4'1//79 J/* AfQ

-- - - - - ----------------------------------------------------------

4.-C- 4NICAL DATA * ,

SIEVE ANALYSIS . .

OEO- MTL 9% F INER THAN 39.1 4) 100.0 0 100. 1 100.nJ ' .4 TL I% FINI'n THAtN 25 4 4M) a 103.0 4 103e.0 100.0 100.0
-lj;D NTL X FINER THAN 19.1 MM) 100.0 100.0 100.0 * 100.0

i:D ATL :% FINER THAN 15.1 MA 1 1013.0 1 100.0 1 100.0 1 100.0
KO 4TL I. FINER TAN 1-2.7 MI 90J.5 100.0 100.0 . 100.03
C0 4TL I% FINER THAN 9.52 R4 ) so . 1 00.0 100. 0 0.0 * 100.0

)E) tITL I FI 4IiC THAN 6.55 M%4 1 95.4 9e.
:  

100.0 * 100.0
-12 D ,4TL I r INE THAN 3-35 MI e 92.6 91.8 100.1 100.0
lED 4TL (F INER THAN 1.65 MMI * a4.0 99.2 100.0 100.0

..3 '4TL I% FINER THAN 0.295 MI) * 7.50 13.A0 .9:.90 9 4.71
)

JEO 'IlL IX FINER THAN 0.149 M) * 2.18 2.12 13.10 9 -A.40
J,'0 4TL 1", FIN. THAN 0.0?4 "141) 1.38 1 .bho R.04 * 79.8

)

HYOROM ET-R ANALYSIS **

-.IUIVALt'NT fVALL DIA (4IicnoSI * 35. 35. 35. * 35.
* . FIPIF T~taN ' 1.07 1.2A 1.b , 49.70

E3JIVAkLrN FALL ,IA ("ICRONS) * 2Z. 23. 23. 23.
C. INc.R THAN * 1.07 0.)6 14.1 It4')

I.J'JIVALSNT FALL DIA IMICROAS) 13.0 13.0 13.0 * 13.0

% Tfl%.* 0.67 0 Otj 1.25 0 39.73

* 3iUIVALEN
T 

FALL DIA (MICRONS) ' J.0 9.0 0.0 9 9.0
Y FI-4=R THAN * 0.67 0.9 1.21 36.,#

E2,JEVIL-:4T FALL 011 (MICRONS) h .0 6.0 6.0 S.,
X FI'4 R THAN * 0.67 0.96 1.12 32.10

r'JUIVAL-NT FALL DIA (MICQONS) 3.0 3.) 3. * 3.0
X- FiN

-
R T4AN 0..? 0.96 0.06 * 25.50

* E.'JIVLEP4T FALL ,)IA (MICRONS) 1.00 1.00 1 .o * 1.03
X FINr' TH4AN * 0.6? O.dO 0.40 * 17.20

4 4
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TABLE L-2c
CU4PS JF LAKF. SF,41CW.LF WAT: r 3ULITY tAN44a'cUT STUDY *

- ILR (CUNTRACT 0)4CwIO-?J-C-01011 PASE IJ@CYCLE 5 (4/13-4)/l|.1979)

SEDINMENT SAMILING RESULTS

--------------------------------------------------------------------- ---------------------------

- * T . 1 E3 S T A T . N .T A T 1 9 4 * S T A I I J' ) * S T sT 2 r ti
*PAA'4ETFR 4A4

_ 
(J4[T,) e 09 * * 1 * 12

* 8/14/79 ' 0/14/79 6 d/14'e9 4 1q16/F9 q

-- - - - -- - - - - - - - - - -- - - - - --- --

W*1CtIANICAL DATA 9

*' S|EVr ANALYSiS 9

I '0) lTO. (Z FINER THAI .38.1 N#4) 100.0 1 O00,J * 100. .) 1.0.3
* lu rL' ('. F ItIE THAN 23.4 4%) 101).0 1 100.0 100.0 * 100.3"- ) 'ITL 1I FINFq THAN 19.1 M:4) 100.0 * 100.6 * 100.1 101.1

* * t) "TL 1 9: NFP THAN 15.Q r**) 100.0 * 100.0 * 103)* 120.0
'$ci) '4TL (Z FIPIER THAN 12.7 1441 0 100.0 0|00 t ) 100.' . 100.

'

J 0 '4TL |*- FINER THAt.j 9..p2 !W1 100.0 1 100.3 * 1030.) 110.1

11-0 "4TL (I FINER THAN 6.5 " 4- 10.0 1 1.0 0 ." 1"0.0 1").a
S. IFL ItN THAN 3.35 14-1 130.0 * 100.0 " 100.0 * 100*o
*--.0 ITL II FINER THAN 1.,J5 M-4) 100.0 100.0 * 100.0 * 110.

*130 iTL f X FI PIER THAN 0.295 '4#4) 9')50 * 110*o70 VI. too90
3E) ,TL 1% FIN-R THAN 0.149 114) 3. To * ',?.bO * *-'1.30 z 2.s5)
JEL) 4TL (Z F IR THAN 0.074 M411 76.80 '97.10 * 97.8 * 9.2t

tf*YR0'4 TFR ANALYSIS S

-'*UIVALENT rALL ')1 (.4ICCIONS) 45. * 3S. * 35. * 35. ,V FINE , IHA 43.110 o 2.20 * 46.80 * 3*3;* 4 *
-3JIVAL;4T FALL DIA (MICRONS) * - 3. 2 3. * 23. * 23.N FI14CR THAN 47.20 , 47.20 * 43.40 * 3s21

lIUIVLET FALL ')IA tMICRONS) 13.0 1 13.0 * 13.0 * 13.0
1 FINCR THAN 37.00 o 37.10 * 35.73 Z 2.

3*'JIVALE4T FALL DIA (MICRONS) 4.1 'a.0 9.,) o 9.0 V
A FINER THAN 31.00 * 33.70 33.30 " 2.!S

EJUIVALF4T FALL 1i4 O'4ICRONS) 6.0 6 0.0 * 6.1 * (.0% ' 1-0 THAN 2".90 2 7.#*0 30.309 1.77

*EqUIVALET -A,.i DIA (4ICRUNSJ * 4.0 3.0 3.0 * 3.0 *X FINC-q kIA'd 19.50 20.20 * 21.20 * 1.2%

* EJIVsL1-T CALL 1t4 (MICkUNS) 1*00 * 1.00 1.01 * t.03X FI*4R Tlt4,.'4 13.50 1.30 * 13.10 1.24

----------------------------------------------------- - --------------------------
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TABLE L-2d

t* LAKE !,EMIN"Lf WATCV O'iALITY '.IA'iA;r*4tJYr 'T-JDY *
C(R'S ,'r C4Glr..R (CONTWCT L)AC'01-7t-C-)I[01 PHA-%r 1ICYCLF .i ('/11-l-/I0.')/l)

SSEO94NT $AS4PLING RESULTS

* 6 e . .
•EU S * STATI3N * STATIU. * SlATI I STArJU"P IARA ME TR NA M4E (UNITS) 4 A • 1 1

59 01131/ * -is.46 W* 1 '3, 16* @ 8J13179 * .,16/TQ '3r/13/?') * F/13!/79

MFCIIANICAL DATA . .

I SLVL 4LYS. 3 6".

U'E0 4TL (X FINEIn THAN 30.1 44) * 15000 * 100.0 100.) 1)0.0
*ri)1) 'I1L C% FVINE. THAN 25.4 MMI .6 100.0 * 100.3 100.3 1130.1
* ?'LU 4TL ( . rI'IAIER THAN 19.1 0dt4) 10*0.0 103.0 100.0 111.,

SJV) 4TL I1I FINEA TH AN 15.9 MN) 4 100.0 102.0 1200 l0c.o3
d* O .4 TL (V IfIER THAN 12.? I M 1 100.03 00.0 100. * 1000
J&1U -ATL 1% FINER THAN 9.52 WMM) * 1000 100.0 100.1 9,0.) 9

JED 4TL (V FINEI THAN 6.SS MM) * 100.0 10003 100.0 -3.) et
3AiD MTL I% FINER THAN 3.35 4M) * 100.0 1 00.0 10001 t 990.3
0i D ATL (I FINER THAN 1.65 MM) 103.0 100.0 0 100.0 99. 6

-)20 4TL IX F14ER THAN 0.295 441 V ').30 99.10 99.11 2.N1

3ZL) 4TL ( F14C Q THAN 0.140 .A4) 53.90 " 7.33 * 1b.33 0 ?0
: lE

) 
0 TL (3 F INE THAN 0.074 W) * 12.40 * 92.bO 61J.60 1.17

*4OYyQRt4C_ YEiR ANALYSIS 5

E'JIVA'.. 'T FALL OIA (MICRONS) * 35. * 35. 35. .15.
1 rl 'IF -. THAN 5.4 10.0 ' 2a.61 f.;

COUIVALENT FALL OIA (MIC-4ONS) ' 24. * 23. e J. 2.1.
FIt ILi T14AN * 4.50 * 9.43 26 020 1 ,50

L* -UIVAL,'NT FALL OIA (MICRONS) * 13.0 13.0 13.0 13.0
X FINER THAN 9 3.05 1 7.bi 1 16.30 1.44

E3UIVALrEC'4 FALL DIA (MICflUNS) * 1.0 9.0 9.0 0.
9 FI'4f-O TV6AN * 3.A5 ' 6.3') 9 14.40 * 1.7

- *3UIVLcNT r.LL DlA |41CIdU:JS * 6.0 b0 6.0) o b0
% F.NFHN THA*4 * 3.S3 * 5.17 12.0 1 1.-12

-'Q PIVAL.' .IY FALL OIA (MICRjONS) * 3.0 * 300 3.9 3.1
S FINI~ T14AN* 2.89 0 3.b5 9.,4 I .1;1

E')IJIVLCNT FALL ,3IA (MIr'WONS) * 1.00 1.00 * 1.01 1.Ml
F l'4'. THAN * 2.25 * 1.83 * 5.72 , 1

L-9
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TABLE L-2e

00 LAKE !.'4lNLE WATFJR 9ALITY '4ANAlGF% =IT SljUr!Y so
C-WPi IF =NGIMN i4S (CON TRAC T flCWOI-?d-C-*)101) P144AE 1I.CYCLE 5 4.3/13-tJ/16.1?l9)

SC01'4ZNT SAMPLING RESULTS

*STT1JN * STATION *STAT1UJ4
* PAR.%*IcTLP ?NAME (UNITS) 17 1 *1 1-

*~~~~~ S./37 ./4/79 /A7

[ ,.

-ECHANICAL DATA B

* IEVI. A'LYSI3

rX') rL (% I NE TTHAN 301.1 Mh" 1 120.0) 4 100.0 Ill., .1
I Z.) '.rL I 1IrJET T HAN 25. 44 A 100.3 * b ' 100.)

rl) -ITL 4 F-IJNE R THAN 19.1 M O4) *d10-.0 * I0 9 3.71

[* * .TTI3 o T T O * T T ,'

I[ ) 4ATL r. IER TH N 15.9 N M) o 102.0 8 . * 92*7
- ,j :TL r I f.EH THAN 1' . ! 1lA/ 10) 0 o7 1 917 1

t L *ir I rI'4 1 1IAN 9.52 P'S.41 10 0.0 * 77:4 73:9

* . . . . .. . . . . . .. . . . . .. . . . . . .. . . . . . -_ . . . . .

*-r D .4 TL Z= lJt-R T HAN b..rA -44 * 101.0 77.1 * 65.6
* q (IL ( F'IJR THAN 3.35 MM 1 10.0 * 7.2 * -)
*FI') "ITL ( FN tER rHAN 1.u1 AM) 100.0 66.4 0 .'

'IF - '4TL ( FI J1R THAN 0.295 Ml') 10).20 4 . 1 3. ._4
ir:) ITL ;1 rpER rHAJ 0.11)2 q 0) 2 . 7,9 * 3.3,
i -j9 :4 TL 1 : FINER THAN 0.074 41 2.02 2.53 2.11

* iY9L (;4F ANALYSIS

* fJVA~:TrALL UIA (MIC;?UNSJ J5i. 35. * 35.
4 FN i THAN 1.44 2.54 * 2.41

*'I"JIVTL7IT FALL DIA 011'S 1 2.. 3.
4 :NWR THAN 1.44 2. 04.

-JIVALEIT FALL 01 A (MIC'JNS) 13.0 13.0 13.0

.4 FI?4I74 THAN 1.44+ 1. ' 7 2. 09

. _JIVAL'NT FALL n)IA (MiC90IPS) 1):."1 9J.0 9 .1f N FIs--R THAN 1.44 1.7b * 21.')

" .JIVALCN4 FALL 1)IA (MICRONS) (3.0 9.0 * 9.
*FIWN-l T AJ 1.44 1.2.1 * 2.01)

* >J1IV LN'T FALL ')IA (M1CPUN:S) * .0 * 6.') * 6.2

I FJUIV.L".Tr FALL 0IA (MICNW'1IN) 3.0 3.0 3.3
* FINE-A TiArl 1 1.23 1 .Z13 2.09S

-3')IV.ENr FALL niA (MICRlONS) 1.00 1.00 o 1..11
N' RFPj<, Ti %A 1.12 1.25 f 1.91

IiI
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TABLE M-1

AQUATIC IMACROPHYTES NOTED TO BE COMM4ON TO ABUNDANT
IN LAKE SEMINOLE DURING THE 1978 & 1979 FIELD SURVEYS

Algae s* E F

Chara spp.; chara
Lygy/pioyi algal mat x

Vascular

Justicla americana water willow x
1Eti i~ffTA; commnon-arrowhead x

Alernanithera p leodeeroides; alligator-weed x
ColTocasia 'esculenta; wiltaro x
Orontium a uat cumi; goldenelub x

________ srua;speckled alderx
Iiitita nigra; river birch x
Braseni sireberi; watershield x
Cabomba caroliniana; fanwort x
Spencceazeylanica; chicken spike x
Cerhllum demersum; commnon coontall x

frtophyllim echinatum; prickly coontail x
MiHkanWia sanens; climbing hempweed x
Lae spp., sedges x
Cyeru spp.; sedges x
Eleocharis acicularis; slender spikerush x
Eleochas cel ulosa; spikerush x
Eleocharis e!setiodes; knotted spikerush x
H drochloa carolinensis; water, grass x

Lesa hexandra; cutgrass x

PaicuTmi rpens; torpedograss x
lzaipis ~mi liaceae; giant cutgrass x
H eiu p. t on wort x
rWoplllum brasillense; parrotfeather x

M~riophylum spicaum; Eurasian waternilfoil x
qera densa; el1 e x

Valiisieria americana; eelgrass x
Juncus, efusus; soft rush x
Juncus spp.; rush~es x
Heiiiip~rpusillaj coummon duckweed x
Sptrodlapolrh Iza; giant duckweed x



TABLE M4-1 (continued)

S E F

Utricularia floridana; giant bladderwort x
UtR~dari Inrata purple bladderwortX
Utricularlaig;.floating bladderwortx

fluvi s; ~Yog moss x
Phie a uaticum; banana lily x

yrc ceria wax m~yrtle x
Na as guaens s; southern naiadX

e~iib 0 utea; American lotus x
* Ni1liiarna ; spatterdock x

haea odorata; fragrant vaterlily x
Nsa quatica.; swamp tupelo x
_ss o lie; ogeche tupelo
udT a decurrens; singed waterprimrosex

udwigia TocRar ai; waterprimrose x
Lu ga pa ustris; voter purs lane x

~jj~ j jaa;waterprimrose x
Platanusi occTdiitalis; sycamore x
Fo]Xgnui spp.; smartweeds x

il hrna crasies; water hyacinth x
Ponteda ria~dta;pickerelweed X
Pontedaria lanceolata; southern pickereiweed x

* otamogeton diversifolius; snailseed pondweed x
Potamogeton 1111Mn ens ~s; Illinois pondweed x
Potamoge15ii nodos us; Aminelcan pondweed X
Ceehalanthus ocietlis; buttonbush x
aix caroliniana; coastal plain willow X

Mix1 nigra; black willow X
* siiiruus cernuus; lizard's tail X

co cEa-TT ia; water mint x
aranliii iiiricanum; burreed x

Ttxodlum aisendes; pond cypress x
Taxod u iw ichum; bald cypress x

a omgnis; southern cattail .x

a latifola; cattail x
H~drctyle ranunculoides; splitleaf pennywort x

Xyrs sp. yellow-eyed grass x

* ~~ - Submersed
* E - Emergent

F a Floating

M-2



TABLE M-2
O~PROXIMATE PERCENT COVER OF THE DOMINANT AQUATIC NACROPHYTES

OBSERVED IN THE VARIOUS AREAS OF LAKE
SEMINOLE 1978 & 1979

S* E F
Chattahoochee River Area

Eqri densa; egeria or elodea P
.7zn~~smlale giant cutgrass 90

Jutca americana;, water willow P
Colocas i esculenta; wild taro . p
Seeol ze]landica; chicken spike 5
ETchoria~i crassipes; water hyacinth P

Game Management Area

r.ipy I mscto Eurasian watermilfoil 75
rfi3jp j umrasi iensis; parrotfeather 5

Cboiidaicarii an Tii Tiirt 5
Ptamoeto T&TiinTss; Illitols pondweed 5

as m nor; ia 5
as qudiuess southern naiad 5
!Vr a verT c ata; hydri I Ia P
Utiuaria spp.; bladderwortS P
to~lu demersu,; common coontail P

W o crjnaa trmnaaodorata; fragrant water lily 5
Iiaseaiii schreiberi; water shield 5
Fo~u spp.; suartweeds P
Pontedaii~a cordata; pickereiweed P
Pan ftu s; Ft rpedograss 5
________ hmtam; maidencane 5
Leersia hexandra;, cutgrass -5

EleTc[iii -spp.; spikerushes P
Ziiipsi- miliaceae; giant cutgrass 10

Elichria rasspe.; water hyacinth P
rocoieiiiiiiciioides; splitleaf pennywort P

Lem pepus 1 a;cominon duckweedP

Fish Pond Drain Area

lCaobacaroliniana; fanwort. P
a] s 13 p; naiads 5

to illinoiwi' e; Illinois pondweed 5

Panicim E! torpedograss P

K-3



TABLE H-2 (continued)

S E F

Panicum heitommn;e maidencane P
Meeli~ii 1iaidiiT cutgrass P
kjTapp.; cattails P

~Pj advena; spatterdock- P
Ny1phae odorata; fragrant water lily P
3rsia O ireiberi; watershield P

hodsa uaticum; banana lily P
Meluo tea Amrcan lotus P

Turkey Pond Drain
Hyrilla verticillata; hydrilla 70
taoeo ilnes;Illinois pondweed 1s
Myiohllmbrasillese Eurasian watemiilfoil 5

-inphl seslflr. limopi P
___ p.; EJhiii P
ielasp.; nitella P

ancum pens; torpedograss P
Pancu iffintomut; maldencane P

eiiir-sTai hexandra; cutgrass P
Pontedaria cordata; pickerelweed P
Eichorrn a _cra~~~s water hyacinth P

Lake Seainole Island Area
rohllwxn spctu; Eurasian watenuilfoil 75

drila verticillata; hydrllla 5
raoiyl -coontail5

Potinolense; Illinois pondweed 10

* tiiia carolinlana; fanwort P
Typa sp.;cattails5

Man opsis m iliaceae; giant cutgrass5
Panicunt rees torpedograss P
Vanicum h'emnifomn maidencane P
Justicia americaia; water willow p

fl~Eiiis spp.; spikerushes p
Pontedaria cordata; pickereiweed P
N ssa spp., tupelo P

um6iw spp.; cypress P
NROi-inthus occidentalis; buttonbush P
Saurrusc eiuus; Lizard's-tail P
Nyuphaea odorata; fragrant water lily 5

N-4



TABLE M-2 (continued)

S E F
Brasenia schreiberi; water shield P
N ymhoides a uaticum; banana lily P
Nelumb luteF; ri can lotus 5
Potajuogeton nodosus; American pondweed P
Potamoseton divers Ifol ius; snail seed pondweed P

Elchrrn assipes; water hyacinth P
Lemna Pepsla; conmmon duckweed P

Lower Spring Creek Area
Myriphyll1 spctg; Eurasian waternilfoil 75

Po amogtonillilnotense; Illinois pondweed 20
Ty. spp.; cattails P
te~rs a hexandra; cutgrass P

14draa fragrant water lily P
E1chorrnia crassipes; water hyacinth P

Spring Creek Area

rijophyllu!! spcaum; Eurasian watermilfoil 90
taoeon 111no ense; Illinois pondweed 5

.as spp.; na ads P
A %na spp.; cattails P
UD adveia;. spatterdock P
rUWgaspp.; water primroses P
E~i~i~iiacrassipes; water hyacinth P

Silver Lake Area
Mriophyllu sicatum; Eurasian watermilfoil 75

~i7~i t icillata; hydrilla5
Najas t,:p.; naiads 5
Poaoeo illinolense; Illinois pondweed 5

Dha spp; cattails P
zanipsis *iliaceae; giant cutgrass P

Panicu. 'ens; torpedograss P
aniu femiitomium; maidencaneP

Leersia hexandra; cutgrass P
Eichorrnia crasies; water hyacinth P
'Ydooyeiiicods slteaf pennywort P

Flint River Area
rio~phylm spicatu; Eurasian watermilfoil P
iop!Mljum brTTTense; parrotfeather P
as spp.; naiads P

M-5



TABLE M-2 (Continued)

S E .F

Lynqbya-Spyrogyra algal mats 10
Z~iW~bi~T.ice giant cutgrass 5

Tyiha sp7 ca-ttails P
Alreirianthera philoxeroides; alligatorweed P
Eichorrnia crasipes; water hyacinth .5

HydrOcot lle ranuncu oldes; splitleaf pennywort P
Lemnaperpsflla; commnuckweed P

Sioea plyriz giant duckweed P

*S Submerged
E a Emergent
F - Floating

W-6
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LIST OF TABLES

TABLE DESCRIPTION PAGE NO.

N-1 Spiked Sample Recoveries, Cycle 1 N-1
February 19-22, 1979

N-2 Spiked Sample Recoveries, Cycle 2, N-2
April 2-4, 1979

N-3 Spiked Sample Recoveries, Cycle 3, N-3
June 4-6, 1979

N-4 Spiked Sample Recoveries, Cycle 4, N-4
July 16-19,. 1979

N-5 Spiked Sample Recoveries, Cycle 5, N-5
August 13-16, 1979

N-6 Spiked Sample Recoveries, Cycle 6, N-6
September 24-26, 1979

N-7 Spiked Sample Recoveries, Cycle 7, N-7
December 3-6, 1979
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,. TABLE N-I

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
CORPS OF ENGINEERS (CONTRACT DACWOI-73-C-0101)

PHASE II, CYCLE 1
SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value An,alytical'Results
Number Sample SkW Sample % Recovery

Zinc, 14 50 15 81 132
Total
( !g Zn/13 16 50 20 65 90

Iron, 14 50 79 132 104
Dissolved
(wg Fe/l) 16 50 203 255 103

Iron, 14 200 436 658 111
Total
(iig Fe/1) 16 200 1300 1490 98

Manganese, 14 50 <6 71 142
Dissolved
lug Mnll) 16 50 36 67 82

Manganese, 14 50 17 68 102
Total
(ug Nn/I) 16 50 37 88 102

AN-i

4 - *

I



TABLE N-2
LAKE SEMINOLE WATER QUALITY AGE14ENT STUDY

CORPS OF ENGINEERS (CONTRACT DACWOI-78-C-O1O1)
PHASE II, CYCLE 2

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value nalical Results
Number Saimple pikeg Sa-ple % Recovery

Zinc, 9 44 50 98 109
Total
(vg Zn/1) 15 44 157 210 120

Iron, 9 50 224 276 104
Dissolved
(ug Fe/1) 15 50 200 301 202

Iron, 9 150 1235 1258 15
Total
( jg Fe/i) 15 150 983 1240 171

Manganese, 9 48 25 86 127
Dissolved
(pg Mn/1) 15 48 <6 93 >181

Manganese, 9 48 73 118 94
Total
(pq gn/i) 15 48 62 118 117

N-2



TABLE N-3

LAKESEMNOLEWATR QUALITY MANAGEMENT STUDY

CORPS OF ENGINEERS (CONTRACDAW1BOO)PHASE 11, CYCLE 3

SPIKED SAMPLE RECOVERIES

100be 420156.

Zic4 01 20g.
Tota 50 56.

u .45 071309.

Irn 0.

Disslved 11 5 221274.496.

4i F/ 5 5025.



TABLE N-4

LAKE SEMINOLE WATER-QUALITY MANAGEMENT STUDY
CORPS OF ENGINEERS (CONTRACT DACW01-78-C-OO11)

PHASE I, CYCLE 4
SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value Anlytical Results
Number Sample Spikeo Sample % Recovery

Zinc. 9 50 37 87 100
Total
Ng Zn/1) 15 50 32 82 100

Iron, 9 50 99 141 84
Dissolved
(*g Fe/l] 15 50 58 103 90

Iron, 9 750 848 1630 104
Total
(og Fe/l) 15 750 398 1200 107

Manganese, 9 20 <6 19 ion
Dissolved
(_g Mn/l) 15 20 l_ 3_ 95

Manganese, 9 100 117 240 123
Total "
(jig M/1) 15 100 60 . 150 90

N-4



TABLE N-5

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
CORPS OF ENGINEERS (CONTRACT DACW1-78-C-0101)

PHASE 11, CYCLE 5
SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value Analjtical Results
.________ Number Sample SpikeSa Recovery

Zinc, 14 50 24 88 119
Total
.g Zn/1) 16 50 35 82 96

Iron, 14 50 66 110 95
Dissolved
(ug Fe/i) 16 50 120 170 108

Iron, 14 750 373 1120 100
Total
( g Fe/i) 16 750 540 1300 101

Manganese, 14 20 13 25 70
Dissolved
(vg Mn/1) 16 20 <6 14 78

Manganese, 14 100 38 153 111
Total
(pg Mn/1) 16 100 63 180 110

r

4

I I!N-5
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TABLE X-6
LAKE SEMINOLE WATER QUALITY INAE14ENT STUDY

CORPS OF ENGINEERS (CONTRACT DACWI-78-C-OO1)
PHASE I, CYCLE 6

SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value Analytical Results
Number Samle Spike e % cover I

Zinc, 11 s 50 13 55 84
Total
ig Zn/i) 4 <2 70 140

Iron, 11 S 50 50 100 100
Dissolved

_Avg Fell) 4 21 69 96
Iron, 11 S 750 1510 2260 100Total

(jg Fe/i) 4 435 1290 114jQ*
Manganese, 11 S 20 <6 17 85

Dissolved
(ug n/l) 4 <6 .16

Manganese, U S 100 81 185 105
Total
Pg 1n/l) 4 30 162 132

41 N-6



III r !-f

--. TABLE N-7

LAKE SEMINOLE WATER QUALITY MANAGEMENT STUDY
CORPS OF ENGINEERS (CONTRACT DACW01-78-C-0101)

PHASE II, CYCLE 7
SPIKED SAMPLE RECOVERIES

Parameter Station Spike Value Analytical Results
Number Sample Spiked Sample Recovery

Zinc, 15 50 38 80 84
Total
(9g Zn/l) 9 50 43 78 70

Iron, 15 50 318 369 102
Dissolved
(g Fe/l) 9 50 41 100 118

Iron, 15 750 1290 1800 100
Total
( g Fe/) 9 750 877 1370 100

Manganese, 15 20 12 41 145
Dissolved
(uq M11) 9 20 <6 30 120

Manganese, 15 100 55 149 96
Total
Toit)a 9 100 58 159 101

N-7
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TOTAL HARDNESS VALUES



LIST OF TABLES

TABI.E DESCRIPTION PAGE NO.

0-1 Ionic Balance and Total Hardness, Phase I, 0-1
Cycle 4, August 14-17, 1978

0-2 Ionic Balance and Total Hardness, Phase I, 0-4
Cycle 6, November 28-30, 1978

0-3 Ionic Balance and Total Hardness, Phase II, 0-7
Cycle 1, February 19-22, 1979

0-4 Ionic Balance and Total Hardness, Phase 1I, 0-10
Cycle 5, August 13-16, 1979

0-5 Ionic Balance and Total Hardness, Phase II, 0-14
Cycle 6, December 3-6, 1979
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