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INTRODUCTION

Purpose and Scope

The purpose of the study was to compare hydrologic, hydrogeologic, and

geochemical conditions during the pre- and post-construction phases of 

structure S-331 and its effect on Canal 103, which is part of the South Dade 

Conveyance Canal System. Both geologic and hydrologic,data were used to make 

this determination. This technical memorandum is intended to fulfill the 

requirements of data gathering and analysis during the pre-pumping period

condition within the basin. This period of time is from 7/15/79 to 3/1/83.

This memorandum report provides interpretation of the pre-structure data

analysis of the C-103 Basin; however, a more in-depth report comparing the 

pre- versus the post-pumping conditions will be required in the future. This 

memorandum will serve as a working document when preparing the final report, 

once an adequate amount of post-pumping data is collected. All of the data 

gathered during the period of study is presented in this memorandum with the 

exception of the groundwater level and stage data, which are archived in the 

Data Management Computer Library.

Location and Extent of Study Area 

The location of C-103 and the surrounding area is shown in Figure 1. The 

most western extent of C-103 is where it merges with L-31N canal approximately 

one mile north of the Homestead General Aviation Airport. The canal follows a 

bending southeasterly course of approximately 16 miles to the discharge point 

at Biscayne Bay. The control structures along C-103 include S-196, S-167, S- 

179, and S-20F, The study was performed west of S-167 to the L-31N canal. In 

this western portion the canal drains agricultural lands consisting of 

nurseries, truck farms, and avocado and mango groves. Portions north of 

Homestead drain urbanized developed lots. The eastern portion of C-103 is 

located just south of Homestead Air Base and is commonly referred to as Mowry 

Canal at the most eastern extent.
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Groundwater Stations

A total of 23 wells were drilled at three different areas along C-103 for 

the project (Figure 2). The most extensive cross section (A) is at station 

655+75 of C-103 where 17 wells were drilled. The next cross section (B) to 

the east is at station 588+00, and consists of four wells. The third and most 

eastern of the three cross sections (C) is located at station 495+00 and has 

two wells, both on the south side of C-103.

Cross Section A

An inset of the cross section (A) area is shown in Figure 3. The wells 

are normal to the canal and are approximately 850 feet west of structure S- 

196. Six wells (Nos. 1, 2, 3, 4, 5, and 6) were core drilled and are 

approximately 60 feet deep. A discussion of these cores is presented in a 

later section and a detailed description of each is presented in Appendix I. 

Wells 1A, 2A, 3A, 4A, 5A, 6A, 7A, 8A, 9A, and 10A were drilled using rotary 

air and are approximately 20 feet deep. The shallow wells have 20 feet of 6- 

inch schedule 40 PVC. The deep wells have 30 feet of 5-inch schedule 40 PVC 

and an inner casing of 3-inch schedule 40 PVC to a depth of 60 feet. The 

distance of each well from the top bank of the canal is shown on Figure 3. 

The shallow and deep well clusters were drilled to evaluate whether a low 

permeability layer, approximately 30 feet below land surface, confined the 

lower portion of the aquifer.

Cross Section B

An inset of cross section B area is shown in Figure 4. The wells are 

normal to the canal and are along the east side of Redland Road. There are 

two wells north of the canal (11A and 12A) and two wells south of the canal 

(13A and 14A). All wells were drilled to a depth of 20 feet using rotary air 

and completed with 20 feet of 6-inch schedule 40 PVC.

MONITORING NETWORK
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Cross Section C

An inset of cross section C area is shown in Figure 5. The wells are 

normal to the canal and are approximately 700 feet west of S-167. There are 

two wells (ISA and 16A) located in a nursery south of the canal. There are 

no wells to the north of the canal due to a lack of access. The two wells

were drilled to a depth of 20 feet using rotary air and completed with 20 feet

of 6-inch schedule 40 PVC.

Canal Stage Gauging Stations 

There are two canal stage gauging stations along C-103. They are located

at S-196 (Figure 3) and S-167 (Figure 5). S-196 is read from a staff gauge on

weekdays. S-167 has a continuous stage recorder. The upstream and downstream 

stages at S-196 were recorded when all 23 wells were manually measured.

Flow Measurement Stations 

Flow measurements were taken at three stations, one near each cross 

section, and the measurement locations are shown in the inset for each area 

(Figures 3, 4, and 5).

The flow measurement station for area A was along the west side of the 

Richmond Road bridge. This station is approximately 1,200 feet east of the 

wells and 350 feet east and downstream of S-196.

The flow measurement station for area B was along the West side of the 

Redland Road bridge. This station is approximately 200 feet upstream of the 

wells at cross section B.

The flow measurement station for area C was along the west side of the 

McMinn Road bridge. This station is approximately 700 feet west of the wells 

at cross section C and 1,400 feet upstream of S-167.

Water Quality Stations 

Each of the 23 groundwater wells were sampled for water quality. In 

addition, a sample was taken from the canal near the cross section. Samples 

were collected at varying time intervals and analyzed for various parameters.

7
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GEOLOGY

A description of the general geologic and hydrogeologic characteristics in 

the C-103 and Homestead area is shown in Figure 6. A detailed description of 

each core is presented in Appendix I. The three formations present in the 

area, which are encountered to a depth of 60 feet, are the Fort Thompson 

formation, the Key Largo Limestone, and the Miami Oolite.

The Fort Thompson formation consists of alternating marine and fresh water 

limestones and marl beds, including between one to three fresh-water mudstones 

marked by the presence of the fresh water gastropod Helisoina sp. . The upper 

portion of the Fort Thompson contains large numbers of the pelycypod Chione 

cancellata and is readily identifiable as the Coffee Mill Hammock member 

described by Schroeder et al.s (1958). Groundwater percolation has caused 

solution cavities and channels to form in both the marine and fresh water 

beds. Sand and material from overlying beds have subsequently been deposited 

in some of these channels. These solution channels range in diameter from 0.5 

to 2.5 cm. A bed of sandy limestone is present beneath the deepest fresh

water mudstone bed. This sandy limestone bed is the lowest bed of the Fort 

Thompson formation and marks the contact between the Fort Thompson formation 

and the underlying Tamiami formation (Schroeder et al., 1958).

The Key Largo limestone was not present at Site A but is most likely to be 

present in the area as stringers interfingered with the Fort Thompson

formation. The Key Largo limestone is a coralline limestone consisting of

white to tan coral, fine grained crystalline limestone and generally grayish 

white sandy limestone reef deposits. The formation contains fine to medium 

grained cemented calcareous sand and other reef detritus and is generally well 

cemented. Vug content varies from abundant in certain zones to none in 

others. Fossil content includes the presence of Chione sp. and other

mollusks.

9



Series Formation Geologic Characteristics Aquifer Characteristics
Thickness in 

Homestead Area 
ffeett
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E
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E

Miami
Oolite

Limestone, white to yellowish- 
orange; oolitic. Contains up 
to 40% sand, stratified. 
Perforated with solution 
channels.

Fair to very highly permeable, 
especially in areas of 
solution channels and vugs

10-25

Key Largo 
Limestone

Coralline limestone, white to 
tan coral, fine grained 
crystalline limestone and 
grayish white sandy limestone 
reef deposit. Fine to 
medium grained calcareous sand, 
vuggy.

Not present at Site A. 
Highly permeable where 
present.

0-15

Fort
Thompson
Formation

Alternating marine and fresh 
water limestone, and sandstone.

Varying permeability. High 
where solution channels are 
open, but low where 
fresh water mudstones are 
deposited in the cavities, 
and near the lower contact 
with the Tamiami Formation

20-100

Figure 6 General Geologic and Hydrogeologic Characteristics of the Homestead Area.



The Miami Oolite found at Site A is a white to yellowish-orange massive 

oolitic limestone containing varying amounts of quartz sand (up to 

approximately 40 percent). Most of the sand tends to be concentrated in 

solution channels which range in size from about 1 to 4 cm and average 

approximately 1.5 cm in diameter. The formation is stratified and cross 

bedded.

HYDROGEOLOGY

A hydrogeologic cross section derived from the core samples collected at 

Site A is shown in Figure 7. The cross section shows the highly permeable 

Miami Oolite which ranges in thickness from 3 to 9 feet at the surface. 

Underlying the Miami Oolite is the Fort Thompson formation. The variation in 

permeability occurs where there are interfingerings of fresh water mudstones. 

The lenses are predominant at depths of approximately 35-40, 45-48, and 50-55 

feet below land surface, with thickness averaging 2-5 feet.

At Site A the Miami Oolite is highly permeable. The Fort Thompson 

formation, though similar in structure, appears less pervious than the Miami 

Oolite and Key Largo Limestone (where present). The solution channels and 

vugs present in all three formations are responsible for virtually all of the 

water flow through the individual formations. Secondary solution along 

formational contacts is also a contributor to water flow through the aquifer. 

The lower permeability of the Fort Thompson formation is due to the fact that 

it has smaller, less numerous channels and vugs than the other formations; in 

addition, some of the channels in the Fort Thompson formation are partially 

filled in by sediment. Both of these factors tend to lower the mass 

permeability of the rock.

The results of the laboratory permeability test are shown in Tables 1 

through 6. The data indicate that the Miami Oolite has a higher permeability

1 1
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TABLE 1. PERMEABILITY OF WELL 1

iAMPLE WELL DEPTH q(ml/sec) L(cm) t(sec) h(cm) Q(ml) K(cm/sec)

1 1 20.51 2.21 11.43 452 30.0 1,000 .042

2 1 17.0* 9.26 14.48 108 31.0 1,000 .213

2 1 17.0' 5.92 14.48 169 10.7 1,000 .395

3 1 19.5' .09 9.53 1103 24.1 100 .0018

4 1 22.5' 1.57 14.00 319 24.1 500 . .045

5 1 42.0' 2.30 12.70 435 24.9 1,000 .058

6 1 53.5' 0.14 15.24 700 24.5 100 .0044

7 1 45.5' 3.72 13.2 265 24.4 985 .099

8 1 54.5' .32 14.5 273 24.2 87 .0094

9 1 40.0' .24 10.7 440 24.4 107 .0053

10 1 32.5' .43 12.0 355 25.2 152 .010

11 1 25.5' .15 10.0 588 23.4 90 .0032

12 1 ro CO • o 1.70 14.5 317 22.3 540 .055

13 1 41.5' 2.24 12.0 432 29.7 967 .045

14 1 55.3' 1.12 10.5 590 28.7 660 .020

15 1 57.0' 0.20 14.5 729 28.5 143 .0049

16 1 58.8' 7.59 6.5 130 29.0 987 .084

17 1 59.1' 9.22 4.0 108 28.4 996 .064

q = quantity of water discharged in milliliters per second (ml/sec)
L = length of sample in centimeters (cm)
t = total time for discharge in seconds (sec)
h = vertical distance between funnel overflow and chamber overflow ports

in centimeters (cm)
Q - discharge in milliliters (ml)
K = coefficient of permeability in centimeters per second (cm/sec)

13



TABLE 2. PERMEABILITY OF HELL 2

SAMPLE WELL DEPTH q(ml/sec) L(cm) t(sec) h(cm) q(mi) K(cm/sec)

1 2 12.0' 6.04 12.0 154 25.7 930 .139

2 2 14.5' 7.41 8.5 133 25.7 985 .121

3 2 20.7' .081 12.0 984 31.5 80 .002

4 2 26.5' .30 12.0 543 24.7 162 .007

5 2 30.5' 2.10 9.0 389 25.0 817 .037

6 2 33.0' 2.96 11.5 334 25.2 988 .066

8 2 37.5' 1.00 4.5 297 29.0 297 .008

9 2 38.5' 8.36 14.0 118 25.0 987 .231

10 2 43.0' 2.54 10.0 385 25.0 978 .05

11 2 44.5’ .20 8.7 460 24.0 925 .004

12 2 46.0' 4.29 13.2 220 25.0 943 .112

13 2 49.5’ 1.42 9.0 560 25.0 793 .025

14 2 50.5' 2.32 11.5 261 28.5 605 .046

15 2 53.0* .24 12.0 333 28.5 78. 5 .005

16 2 55.5* .31 10.0 1375 28.3 432 .005

17 2 58.5' .59 11.0 604 28.3 354 .011

18 2 59.5' 5.72 8.0 172 18.4 983 .123

14



TABLE 3. PERMEABILITY OF HELL 3

SAMPLE WELL DEPTH q(ml/sec) L(cm) t(sec) h(cm) Q(ml) K(cm/sec

1 3 13.5' 4.89 12.5 200 20.0 978 0.151

2 3 16.0' .64 11.0 600 29.7 386 0.012

3 3 17.0' 10.0 29.7 no flow

4 3 21.7' .25 12.5 710 26.0 180 0.006

5 3 23.5* .11 9.3 566 31.2 64 0.002

6 3 24.8' .36 10.0 250 30.2 905 0.006

7 3 27.5' 1.67 9.0 550 30.7 920 0.024

8 3 29.0' 7.80 6.3 124 30.7 967 0.079

9 3 30.5' 5.16 7.3 185 22.0 955 0.084

10 3 33.2* .72 3.0 137 27.6 98 0.039

11 3 34.1' 3.38 6.5 291 27.5 983 0.039

12 3 38.5' .44 11.0 226 27.5 100 0.009

13 3 40.1' .08 13.5 600 28.0 48. 2 0.002

14 3 40.9' 7.94 7.5 126 28.7 1,000 0.102

15 3 44.0' .52 10.5 399 28.0 208 0.010

16 3 45.2* .71 12.0 139 28.0 99 0.015

17 3 47.0' .37 12.5 270 27.7 100 0.008

18 3 49.0‘ .39 12.0 255 28.0 100 0.008

19 3 49.5' 2.99 7.5 338 28.0 1,010 0.039

20 3 50.5' 6.34 8.5 157 27.7 995 0.096

21 3 52.0' .34 11.5 289 27.5 98 0.007

22 3 54.0' 5.28 11.0 187 27.5 988 0.104

23 3 56.2' .12 10.5 653 27.7 80 0.002

24 3 61.0' .61 9.5 165 27.7 100 0.010

15



TABLE 4. PERMEABILITY OF HELL 4

SAMPLE WELL DEPTH q(ml/sec) L(cm) t{sec) h(cm) Q(ml} K(cm/sec)

1 4 15.5' 5.71 11.0 172 27.5 982 .113

2 4 14.2' 9.95 7.0 99 27.7 985 .124

3 4 23.5' .24 13.0 320 27.3 80 .0058

4 4 26.0' .11 15.5 402 27.3 43 .0030

5 4 28.5' .11 11.5 379 27.5 42.5 .0023

6 4 30.5* 1.67 11.0 346 27.5 578 .033

7 4 34.0' .98 12.5 336 27.5 328 .022

8 4 38.2' 8.08 14.0 125 28.5 1,010 .196

9 4 40.5' .36 11.5 393 28.5 142 .0072

10 4 44.0' .13 11.5 255 27.5 33.5 .0027

11 4 47.0' .02 10.0 940 32.5 20 .0003

12 4 49.0' .07 12.5 416 33.0 27.5 .0012

13 4 50.6' .02 9.0 639 31.5 11.0 .00024

14 4 52.5' .22 12.2 686 28.2 150 .0047

15 4 56.5' .10 12.0 1067 28.4 107 .0029

16 4 59.0' .29 13.5 519 28.4 149 .0067

16
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TABLE 5. PERMEABILITY OF HELL 5

WELL DEPTH q(ml/sec) L(cm) t(sec) h(cm) q(mi) K(cm/sec)

5 11.0' 8.66 11.0 115 27.2 996 .173

5 15.5' 8.34 13.5 118 27.7 985 .201

5 19.5' 7.03 9.5 138 27.7 970 .119

5 21.0* .06 11.2 758 26.8 44 .0012

5 24.0' .14 14.0 822 27.5 112 .0034

5 27.0' 1.15 12.0 439 27.5 505 .025

5 31.0’ 6.22 9.0 156 28.0 970 .099

5 40.5* 9.13 8.0 109 28.0 995 .129

5 42.5' .72 10.5 1247 27.0 900 .014

5 44.5’ .19 11.3 1120 27.5 210 .0038

5 46.5' .22 5.5 634 27.5 142 .0022

5 47.1' .20 8.5 720 28.5 146 .0030

5 49.1' 2.78 4.7 360 27.4 1,000 .024

5 51.5' .80 13.5 500 27.4 410 .020

5 54.0‘ .25 16.0 904 27.0 222 .0072

5 55.0' .35 12.5 533 27.0 186 .043

5 60.0' 3.41 13.2 292 27.0 995 .082

17



TABLE 6. PERMEABILITY OF WELL 6

SAMPLE WELL DEPTH q(ml/sec) L(cm) t(sec) h(cm) Q(ml) K(cm/sec)

1 6 24.5’ 0.058 16.5 567 28.5 33 .0017

2 6 17.5' 5.759 13.5 145 16.0 980 .281

3 6 15.0' 5.808 11.0 167 26.3 970 .120

4 6 12.0' 6.368 13.7 155 15.3 987 .281

5 6 25.0’ 1.192 10.0 426 26.3 508 .022

6 6 26.3' 0.427 15.0 405 26.6 173 .012

7 6 28.5' 0.847 9.5 386 26.9 327 .015

8 5 29.5' 0.535 14.5 565 26.7 302 .014

9 6 31.5' 3.378 10.0 296 27.0 1,000 .062

10 6 32.3* 0.715 9.5 347 26.8 248 .013

11 6 40.2' 0.236 16.0 337 26.8 795 .0069

12 5 46.0' 0.412 12.3 510 27.0 210 .0092

13 6 4-8.8' 0.124 14.5 615 26.2 76 .0034

14 6 49.4' 0.213 12.2 401 26.6 855 .0048

15 6 49.7' 0.212 14.5 417 26.8 885 .0057

15 6 50.5' 0.246 13.5 368 26.8 905 .0061

17 6 53.0' 1.210 11.5 295 27.0 357 .025

18 6 55.5' .358 14.5 472 27.0 169 .0095

19 6 56.5' 6.060 5.5 167 27.0 1,012 .061

20 6 60.0’ 5.161 6.0 193 27.0 996 .057

21 6 60.2' 7.246 7.5 138 27.0 1,000 .099

22 6 61.0' 0.519 9.0 568 27.0 295 .0085

18



than the Fort Thompson formation. Tests show that the Miami Oolite at Site A 

has a range of permeability from a high of 0.395 cm/sec to a low of 0.113 

cm/sec with a mean permeability of 0.187 centimeters per second (cm/sec). The 

Fort Thompson formation has a range of permeability from a high of 0.394 

cm/sec to a low of 0.00024 cm/sec with a mean permeability of 0.036 cm/sec.

The relationship of rock type to the permeability is shown for each of the 

six core samples in Figures 8, 9, 10, 11, 12, and 13. The highest

permeability is in the upper 20 feet where the Miami Oolite is present. The 

limestone has varying degrees of permeability depending on the pore space 

interconnection and particle size. The coralline limestone has a moderate 

permeability.

WATER LEVELS

Canal-Aquifer Relationship 

Figure 14 depicts the simultaneous groundwater levels and canal stages at 

each of the three cross sectional areas. Site A has the highest levels with 

the canal stage being 3.48 feet above NGVD, while the aquifer adjacent to the 

canal is approximately .25 foot lower than that ranging from 3.21 to 3.27 feet 

above NGVD. It is apparent that Figure 14 has a large vertical exaggeration 

(X800) and actually the differences in water levels is very slight. The 

groundwater stages show that the aquifer has a very flat surface within a 600 

foot radius of the canal (fluctuating only .06 foot), and allows the canal to 

recharge the aquifer through this small gradient. It was noted earlier that 

at this site, shallow and deep wells were drilled to determine if a head 

difference existed at the 20 foot and 60 foot depth. The actual measured 

differences between these adjacent shallow and deep wells rarely exceeded .01 

to .02 foot. Therefore, it was concluded that there was no head difference 

and the water level data from the shallow well is generally used.

19
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The same situation occurs at Site B where the canal stage was 2.97 feet 

above NGVD while the adjacent groundwater levels ranged from 2.82 to 2.85 feet 

above NGVD. This similar case reflects a .12 to .15 foot head difference from 

the canal to the adjacent aquifer and only a .03 foot difference within the 

aquifer itself.

Site C, while having only two wells, still shows the same relationship.

The canal is approximately .35 foot higher than the very flat aquifer surface.

These very low gradients between the aquifer and the canal are due to: 1)

the high transmissivity of the aquifer, and 2) the high degree of hydraulic

connection due to the very porous and permeable nature of the rock.

The advantages and disadvantages of the inter-connection was discussed by

Klein and Hull (1978).

"The benefits area: (1) Flood prevention by the rapid removal of
excess water to the ocean through operation of control structures in 
canals; and (2) the movement of ground water from the interior to the 
coastal areas where it can infiltrate the aquifer and maintain high 
water levels to retard saltwater intrusion. Problems related to good 
aquifer-canal interconnection are: (1) The movement of saltwater into
the aquifer along the coast and tidal canals during times of low 
water; and (2) the threat of pollutants entering the aquifer from the 
land surface or from canals, and moving long distances."

The relationship between the water level readings from the wells and the canal 

stage is linear and has a very high correlation. Figure 15 shows linear 

regression analysis plots of the water levels in wells 6A and 7A as compared 

to the stage at S-196, and the water levels in wells 15A and 16A as compared 

to the stage at S-167. Each of the data points indicate the canal stage to be 

higher than the aquifer elevation. The linear regression for well 7A versus 

C-103 stage at S-196 has a near perfect slope of one. The y intercept at .21 

foot confirms the observations from Figure 14 indicating the canal stage to 

be approximately .2 foot above the adjacent aquifer elevation. These linear 

relationships can be useful in the absence of data to predict heads when given 

either canal stage or aquifer elevation data.



UlCUL US C -1B 3 STAGE fl S - lS t f WELL. 7ft U S  C —1 8 3  S T M C  Q  « - ! » *

E L E U . F T .  M S L  tfA ELEU, FT. MSL 7A

HELL lfifl US C-1B3 STf*©E 0 S I 67 WELL ltf* VS C-183 STAGE Q Si£7

E L E U , F T .  n S L  1 5 f t

Ltnvar 
Atqrvsal on Analysis

V lnt«re»pi 
—•8403

Slope1.072

Corf * 1 at ion 
Co* t i icirnt 

*8881

h«an
3.889

ELEU. FT. MSL Itfft

L I n t i r  OtgrMilon ftn« J V*im

V I n i t r c » p i  -.0383

Slop*
1.888

CarrvlM X  Ian 
Co* M i e j  * n  t .9 V??

tt*art3.888

Figure 15 LINEAR RELATIONSHIPS BETWEEN CANAL STAGE AND GROUNDWATER 
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Seasonal Fluctuations

Between January and June 1981, 14.15 inches of precipitation were recorded 

at rainfall gauging station MRF6126 (Figure 1). From July to December of the 

same year, 60*57 inches of rain fell in the C-103 vicinity. Figure 16

illustrates the daily rainfall and its effect on the C-103 stage and

groundwater levels. The data used to plot the groundwater elevation is from

well 9A, and the stage data from S-196 upstream, both located at Site A.

As previously discussed, the strong linear relationship between the well 

data and the stage data allows for the prediction of either canal or

groundwater stages in the absence of water level data. At site A the well

data is taken from a continuous strip chart recorder while the canal stage is

read from a staff gauge. For this reason, there was more water level data

while some stage data was missing (especially on weekends). Therefore, the 

linear equation

y * 1.001 X +.206 (1)

was used for missing early time stage data in Figure 16. These values are 

depicted by an X, In addition, the storm event in mid-August required more 

frequent readings than the data available from the S-196 staff gauge. It was 

readily apparent from empirical observation that equation (1) did not hold 

true for high rainfall (or high gradient) periods. In addition, S-167 was 

equipped with a continuous recorder which recorded the storm event precisely. 

Therefore, an additional linear equation relating values from S-167 to S-196 

during high water periods (Figure 17) was used for comparison with the water 

levels in well 9A. These values are depicted on Figure 16 by an 0. Note that 

there are actual S-196 staff readings taken during the event that helped 

calibrate the curve.
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Figure 16 SEASONAL FLUCTUATIONS OF CANAL STAGE AND GROUNDWATER LEVELS 
COMPARED WITH RAINFALL
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Figure 17 LINEAR RELATIONSHIP BETWEEN S-196 AND S-167 
DURING HIGH WATER LEVELS
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The linear equation used from Figure 17 is

y = .690 X +4.10 (2)

The water levels in mid July represent the typical dry season or low water 

elevation of 2.5 to 3.0 feet above NGVD. A storm event in early April 

increased levels to approximately 3.5 feet above NGVD. Water levels began to 

recede until August 14, 1981 when a major storm event began. Between August 

14, 1981 and August 19, 1981, 21 inches of precipitation was recorded at 

rainfall gauging station MRF6126. This caused a sharp rise of both the 

aquifer and canal levels. The canal peaked at 9.15 feet above NGVD and the 

aquifer rose to 8.80. Water levels then again receded until August 25, 1981, 

when 6.5 inches of rain increased levels slightly. By September 1981, the 

water levels were approximately 5 feet above NGVD, and slowly dropping.

During this entire span, illustrated in Figure 16, the canal stage

remained above the aquifer and by a relatively constant amount. In fact, the 

author has been unable to find a single instance when the groundwater table

was above the canal stage, even during dry periods when this scenario might be

expected. The situation is shown graphically in Figure 18 taken from Klein

and others (1975). During the entire period of record for this study the

situation, as depicted in the lower portion of the figure, has occurred. Even 

during low canal stages, as shown in the upper portion of the figure, the 

inflow of water to the canal does not occur. This is due to the water

management practices of maintaining high canal stages. Headwater design

criteria for S-167 is 5.6 feet above NGVD, and for S-196 the headwater is 6.5

and the tailwater 5.5 feet above NGVD. Therefore, the gates are usually 

closed to attain these regulation stages.
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WATER TABLE

When the water level in an aquifer is higher than that in a canal that penetrates it, 
water moves toward the canal.

WATER TABLE

When the water level in a canal is higher than that in the aquifer it penetrates, 
water moves into the aquifer.

Figure 18 — Hydraulic connection between a canal and an aquifer 
(Klein and others, 1975)
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FLOW MEASUREMENTS

Discharge measurements were made at four locations along C-103; two at 

Site A and one each at Sites B and C. Measurements were taken using a 

handheld Price type AA four-vane vertical axis meter. Summaries for the 

discharge measurements made at each location are shown in Tables 7 through 10.

Table 7 shows that an attempt was made to measure flow upstream of S-196. 

This was a difficult location to transect and the abundance of weed did not 

allow the flowmeter to turn. Zero discharge was measured at this station and 

it was subsequently dropped.

Table 8 shows the discharge measurement approximately 350 feet downstream 

of S-196 at the Richard Road bridge. Average discharge for the four 

measurements taken was 7.75 cubic feet per second (cfs). One reading was

taken on 2/18/81; however, since it rained approximately 5 inches that evening 

a new measurement was taken on 2/19/81. The velocity increased from .25 feet 

per second (fps) to .38 fps, as did the discharge which increased from 7.35 

cfs to 11.5 cfs.

Table 9 is the discharge measurement for Site B taken at the Redland Road 

bridge and C-103. The velocity and the discharge were relatively constant

during the three measurements. The velocity averaged .21 fps and the 

discharge averaged 35.5 cfs.

Table 10 shows the three measurements taken for Site C at the McMinn Road

bridge and C-103. The mean velocity for the three readings averaged .13 fps

and the discharge averaged 18.33 cfs.

WATER QUALITY

A complete summary of all water quality samples collected between 7/15/79 

and 3/1/83 is found in Appendix II. As many as four samples per well were

collected and up to 28 parameters analyzed. Appendix II is organiied by
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Discharge muwreinaui of.

FORM 615
Rev. 7/77

SOUTH FLO RID A WATER M ANAGEM ENT D ISTRICT
Discharge Measurement Summary Sheet

C-103 Above S-196 (Site A)

No. Dur Ptrty Width Area
Mean
velocity

G«ge
height Discharge

Rating Num
ber
m«u.
KC-
liooi

Gage
height
change

Time Meaa.
rated f ® 5 a

3®
AH REMARKSShift

adj.
Percent
diff.

Method

Ft# &,Ji pp, Fttt Cfi Fmft Fttt Hr

1 6/10/8C
Brindle
Shaw 36.5 4.14 ........0....... 6

Heavy, weeds and debris 
No flow to turn meter

...1

TABLE 7. DISCHARGE MEASUREMENTS AT C-103 ABOVE S-196 (SITE A)

DONE:____
CHECKED:



Diichaige measurements o f____P.7.1 P.?.. ® t  - -BA ̂ tl®.C.̂ . - RP.?.d. - -CS1 -t.? - -A )...........................................................— .. -............—

SOUTH FLO RID A  W ATER MANAGEM ENT DISTRICT
Discharge Measurement Summary Sheet

FORM 615
Rev. i m

No. D u e Party Width

F ttt

A n a
M ean

velocity

Fpt

G age
height

F * t

D iscH arg r

C fi

Rating

Shift
adj.

FtH

Peitcnt
diff.

Method

Nunr
ber

m u i
sec
tio n *

C age
heighi
change

Fttt

Tune

Hr

M eat.
raced I  I AH REMARKS

6/10/8C

2/18/8

2/19/8

Brindle
..Shaw..
Brindle 
Shaw _ 

"Brfndl e 
Shaw

-7...Q.

10.0

.45. .6.. 

29.6

...21.

.25

2..63. 

2.60

.9. ,.3.5.. 

7.35

1/4/83
Phillippy

Shaw

10.0

12.0

30.4

25.6

.38

.11

3.24

3.18

11.5

2.78
:.8

,25.

33

C.l _e a r. ̂ . w.i ± h.. Jiea y.y.. e d s_

Clear..... .......... .

CJear>..5_M__rain..s.iri(;e-Prev.
measurement

Clear..... ..... ... .

TABLE 8. DISCHARGE MEASUREMENTS AT C-103 AT RICHARD ROAD (SITE A)

DONE:____
CH ECKED :



Discharge measurements o f .

FORM 615
Rev. 7/77

SOUTH FLO RID A  W ATER MANAGEMENT DISTRICT
Discharge Measurement Summary Sheet

C-103 at Redland Road (Site B)

No. D u e P arty Width Area
M ean

velocity

!

h ri^hi E n l a r g e

Rating

Method

Num
ber

m eas.
IC C - 

( id o l.

G age
height

change
Tim e M eas.

rated f t
S o A H R E M A R K S

Shift
adj.

Percent
diff.

Fttt S q fi Fp, Frtl Cfs F * i Fttt Ht

1 5/10/80
Brindle
Snaw 28.0 200 A .20 3.58 39.5 : 1 s 8 .50 Clear.,. heavy weeds

2 2/19/81
Brindle
Shaw 27.5 161.9 .19 3.11 .31.5

.2
,8 16 1.00 Clear,, heavy bottom

3 1/4/83
Phil 1ippy 
Shaw 27.3 147.9 .24 3.07 35.43

,2
,8 10 .50 Clear

1 . . . . . .

TABLE 9. DISCHARGE MEASUREMENTS AT C-103 AT REDLAND ROAD (SITE B)

D O N E:___
CHECKED:



FORM 615
Rev. 7/77

Diichaige measurements o f .

SOUTH FLO RID A  W ATER MANAGEM ENT DISTRICT
Discharge Measurement Summary Sheet

C-103 at McMinn Road (Site C)

No. Date Party Width A rea
M ean

velocity
Gage

height Ditcharge

Rating

Method

Num
ber

m e u .

tkms

G age
height
change

Tim e M eai.
rated

11 
3 o AH R E M A R K SShift

adj.
Percent

ditr.

P u t Sfji Ffi, F ttf Cfi Fttt Fm Hr

1 5/10/80
Brindle
Shaw 26.5 151.0 .15 3.52 23.0

2 

6 ’ 8 8 .50 Clear,,. heavy bottom, we

2 2/19/81
Brindle
Shaw 24.5 142.6 .10 3.18 14.0

.2

.8 18 .91 Clear*. heavy bottom, we

3 1/4/83
PMllippy
Shaw 26.0 117.5 .15 2.95 18.0

.2

.8 10 .58 Clear

TABLE 10. DISCHARGE MEASUREMENTS AT C-103 AT McMINN ROAD (SITE C)

DONE:____
CH ECKED:



station and gives the number of values, average standard deviation, minimum 

value, and maximum value for each parameter.

The concentration of major ions can be evaluated using the Piper trilinear 

diagram (Figure 19). The sample plot in the diamond is indicative of sodium 

bicarbonate type waters. These are indicative of freshly recharged water in a 

carbonate aquifer. All of the wells are fairly closely spaced in Figure 19 

(which includes samples from all stations) indicating similar sources and 

geochemical conditions in the aquifer.

To evaluate changes in water quality with time, additional post pumping 

data must be examined. It has been noted that recently there has been an 

apparent increase in iron; however, an evaluation of this situation is beyond 

the scope of this report. Since it has been mentioned that the canal stage is 

higher than the aquifer, allowing contaminants to enter the aquifer from the 

canal, additional analyses for pesticides, herbicides, and other organics 

should be made.
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Figure 19 Piper Trilinear Diagram for All C-103 Sampling Stations



CONCLUSIONS

1. The surface of the aquifer in the C-103 area is extremely flat, deviating 

approximately .06 foot within 600 feet of the canal.

2. C-103 maintained a higher elevation (approximately .25 feet) than the

adjacent groundwater levels throughout the period of study.

3. The aquifer and the canal respond rapidly to rainfall events and show

similar hydrographs throughout a rainstorm event.

4. The canal rarely reaches regulation stage, and the gates are generally

kept closed.

5. The permeability of the upper 25 feet of the aquifer is extremely high as 

water flows through large interconnected pores.

6. There is a lower permeability layer present at a depth of 30 feet;

however, it is not confining enough to cause a difference in head between 

the shallow (20 feet) and deep (60 feet) wells.

7. The high degree of interconnection between the aquifer and the canal is 

beneficial in that it is effective for flood protection. The movement of 

groundwater east from the water conservation areas helps maintain high 

water levels, thereby retarding saltwater intrusion. However, from a 

water quality viewpoint, it is detrimental due to the threat of pollutants 

entering the canals and increasing the extent of contamination.

8. A linear equation of,

y = 1.001 X +.206

can be used to predict canal stage from nearby aquifer elevations during 

low stage periods.

9. Flows were low and recorded mainly seepage around the structures. 

Velocities are at the lower limit of detection for the meter used.

10. Water quality data is fairly uniform and representative of calcium 

bicarbonate type water.
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RECOMMENDATIONS

1. Since the changes in water level readings are less than .25 foot, very 

accurate data is needed. The constant gradient from the canal to the 

aquifer, even during low water periods, is questionable. Therefore, each 

well and each staff gauge or stage recorder station should be resurveyed 

to insure accuracy.

2. Continue water quality monitoring to evaluate changes in water quality, 

especially iron, and analyze for organic contaminants when possible.
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APPENDIX I



SOUTH FLORIDA WMD -  L ITHO LOG PRINTOUT

W-10306C
UADE CQ.  T56S R38E SEC SANE c 5  30 57 N 80 30 53 W

TOTAL DEPTH-00061  F T .  E L E V . -  008 FT*  SAMPLES-  0 0 0 1 1 - 0 0 0 6 1  F T .
COMPLETED- 7 9 , 0 8 . 1 7  DEPTH WORKEO 00 06 1  F T .

WELL NAMfc-
C1G3# SFWMD# PETE DAUENHAUER- DRILLER# CONTINUOUS CORE 
REMARKS-
DfcSCRIBED BY JEFF HERR (APRIL 1963), SAMPLE QUALITY EXCELLENT* 
HYDROGEOLOGIC UNITS

1 1 . 0 -  6 1 . 0  F T .  BISCAYNE AQUIFER

STRATI GRAPHI C FORMATIONS -

1 1 . 0 -  1 4 * 0  MIAMI  OOLITE
1 4 . 0 -  6 1 . 0  F T .  THOMPSON FORMATION

LITHQLGG1C LOG
W- 10306C .  DADE CQ.  T56S# R38E# SEC 34NE

. 0 -  1 1 . 0  NO SAMPLE*

1 1 . 0 -  1 4 . 0  LIMESTONE# WHITE TO OARK YELLOWISH ORANGE# 3 5 *  POROSITY#
VUGULAR# MCLQIC# POSSIBLY  HIGH PERMEABI L I TY#  GRAIN TYPE*  
OOLITE# CRYSTALS# INTRACLASTS# 5 0 *  ALLCCHEMICAL 
CONSTITUENTS# GRAIN S I Z E )  F INE# RANGE » CRYPTOCRYSTALLINE TO 
F INE# MuOERATE INDURATION# SPARRY CALCITE  CEMENT# IRON 
STAIN#  MOLLUSKS#

MIAMI  OOLITE

1 4 . 0 -  1 5 . 0  LIMESTONE# VERY L IGHT GRAY TC L IGHT YELLOWISH ORANGE# 1 0 *
POROSITY# VUGULAR# MQLOIC# GRAIN TYPEt  C A L C I L U T I T E #
BIOGENIC# INTRACLASTS# 40% ALLCCHEMICAL CONSTITUENTS# GRAIN
S I Z E )  VERY F INE# RANGE* CRYPTOCRYSTALLINE TO F INE# GOOD 
INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCI TE CEMENT# 0 7 *  
SPAR# 0 1 *  CALCITE# IRON STAIN# MOLLUSKS# F O S S I L  FRAGMENTS#

1 5 . 0 -  2 0 * 0  LIMESTONE# WHITE TO VERY L IGHT GRAY# 2C*  POROSITY# VUGULAR#
MQLLilC# IN TERGRANULAR# GRAIN TYPEt  C A L C I L U T I T E #  INTRACLASTS# 
5 0 *  ALLQCHEM1CAL CONSTITUENTS# GRAIN S U E *  VERY F INE# RANGE > 
M1CRGCRYSTALLINE TO VERY FINE# POOR INDURATION# C AL C I L U T I T E  
MATRIX# CHALKY# MOl LUSKS# FOSS I L  FRAGMENTS# FOSS I L  MOLDS# 
WORM TRACES#

2 0 . 0 -  2 4 . 5  C A L C I L U T I T E #  VERY L IGHT ORANGE TQ WHITE# 0 1 *  POROSITY# P I N
POINT VUGS# FRACTURE# GRAIN TYPE I C A L C I L U T I T E #  CRYSTALS# 01 *  
ALL0CHEM1CAL CONSTITUENTS# GRAIN SIZE I MICROCRYSTALLINE# 
RANGE!  CRYPTOCRYSTALLINE TO MICROCRYSTALLINE# GOOD 
INDURATION# C A L C I L U T I T E  MATRIX# 0 1 *  SPAR#
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LITHOLOGIC LOG
W-10306C• DADE CO. T56S# R3BE# SEC 34NE

2 4 . 5 -

2 5 . 0 -

2 6 . 5

3 4 , 5 -

3 5 , 5 -

3 6 . 0 -

3 7 . 5 -

2 5 . 0  L IMESTONE,  WHITE TQ GRAYISH ORANGE# 0 5 *  POROSITY# 
INTERGRANULAR# FRACTURE# GRAIN TYPEt  C A L C I L U T I T E #  
INTRACLASTS# BIOGENIC# 50% ALLOCHEMICAl  CONSTITUENTS# GRAIN 
S I Z E l  MICROCRYSTALLINE# RANGEt CRYPTOCRYSTALLINE TC MEDIUM# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 0 2 *  QUARTZ# 0 2 *  
SPAR#

2 b . 5 LIMESTONE# VERY LIGHT GRAY TCI OARK YELLOWISH ORANGE# 2 0 *  
POROSITY# INTERGRANULAR# GRAIN TYPE*  BIOGENIC# SKELETAL 
CAST# C A L C I L U T I T E #  8 5 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E l  COARSE# RANGE!  MICROCRYSTALLINE TO VERY COARSE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 0 5 *  SPAR# COQUINA# 
MOLLUSKS,  BRYDZOA# FOSSI L  FRAGMENTS#

S P I R AL  PLATE SHAPED F OSS I LS  PRESENT

3 4 . 5  LIMESTONE# VERY LIGHT GRAY TQ L IGHT YELLOWISH ORANGE# ZO* 
POROSITY# MOLDIC# VUGULAR# INTERGRANULAR# GRAIN TYPEt  
BIOGENIC# SKELETAL CAST# C AL C I LU T I TE #  902 ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MEDIUM# RANGE * CRYPTOCRYSTALLINE 
TO COARSE# MODERATE INDURATION# SPARRY CALCITE CEMENT# 
C A L C I L U T I T E  MATRIX# 1 5 *  C A L C I L U T I T E #  IRON STAI N#  MOLLUSKS# 
CORAL# FOSS I L  FRAGMENTS#

3 5 . 5  LIMESTONE# VERY LIGHT GRAY TO L IGHT YELLOWISH ORANGE# 1 5 *  
POROSITY# VUGULAR# FRACTURE# GRAIN T Y P E i  INTRACLASTS# 
SKELETAL CAST# 7 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  
F INE# RANGE I N ICROCRYSTALL I NE TQ MEDIUM# MODERATE 
INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCITE  CEMENT# 1 5 *  
SPAR# CHALKY# MOLLUSKS# F OS S I L  FRAGMENTS#

3 6 . 0  LIMESTONE# VERY L I GHT GRAY TO LIGHT GRAY# 2 0 *  POROSITY# 
FRACTURE# t^OLDlC# GRAIN TYPEt  CRYSTALS# C A L C I L U T I T E #
SKELETAL CAST# 1 0 *  ALLCCHEMICAL CONSTITUENTS# GRAIN S I ZE  * 
CRYPTOCR YSTALL I NE#  RANGE I CRYPTOCRYSTALL INE TO VERY F INE# 
GOOD INDURATION# SPARRY CALCI TE CEMENT# C A L C I L U T I T E  MATRIX# 
2 0 *  C A L C I L U T I T E #  0 2 *  PHJSPHATIC GRAVEL# MOLLUSKS# FOSSIL  
MOLDS#

3 7 . 5  LIMESTONE# VERY L IGHT GRAY TQ LIGHT YELLOWISH ORANGE# 2 0 *  
POROSITY# FRACTURE# HOLDIC# GRAIN T Y P t i  INTRACLASTS# 
CRYSTALS# C AL C I L UT I T E#  3 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E l  VERY FINE# RANGE!  CRYPTOCRYSTALL INE TO F INE# MODERATE 
INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCI TE CEMENT# 1 0 *  
SPAR# 0 2 *  QUARTZ# MOLLUSKS# FOSS I L  FRAGMENTS# FOSSI L  MOLDS#

4 0 . 0  LIMESTONE# VERY LIGHT GRAY TO LIGHT YELLOWISH ORANGE# 3 0 *  
PURCSITY#  FRACTURE# MOLOIC# VUGULAR# GRAIN TYPE i  
C A L C I L U T I TE #  INTRACLASTS# CRYSTALS# 0 5 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MICRGCRYSTALL1NE# RANGE!  
CRYPTOCRYSTALLINE TO F I N E ,  MOOERATE INDURATION# C A L C I L U T I T E  
MATRIX# SPARRY CALCITE  CEMENT# 1 0 *  SPAR# 10 *  CLAY# MOLLUSKS# 
F OS S I L  MOLDS#

MUDSTONE
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LITHOLOGIC LOG
W-1Q306C• OADE CQ. T56S, R38E, SEC 34NE

4 0 . 0

4 5 . 2 -

46 .  4

4 9 . 0

5 0 . 0

5 1 . 5 -

5 4 . 0

4 5 . 2  LIMESTONE*  WHITE TQ L IGHT GRAY* 15% P OR OS I TY ,  VUGULAR,  GRAIN 
TYPE i C A L C I L U T I T E ,  I N T RA CL AS TS ,  4 0 *  ALLOCHEMICAL 
CONSTITUENTS ,  GRAIN S I Z E l  F I N E ,  RANGE * MI CROCRYSTALLINE TQ 
MEDIUM, MODERATE INDURATION* C A L C I L U T I T E  MATRIX,  05% QUARTZ,  
IRON S T A I N ,  MOLLUSKS,

4 6 . 4  L IMESTONE,  L I GHT GRAY TO MODERATE L IGHT GRAY,  1 0 *  POROSI TY ,  
MOLOIC,  GRAIN TYPE I C A L C I L U T I T E ,  I N TR A CL A S TS ,  1 0 *  
ALLOCHEMICAL CONSTITUENTS ,  GRAIN S I Z E l  MI CROCRYSTALL INE ,  
RANGEi  MICROCRYSTALLINE TC VERY F I N E ,  MODERATE I NDURAT ION,  
1 0 *  CLAY*  0 5 *  QUARTZ,  MOLLUSKS*

MOLLUSKS ARE PREDOMINANTLY THIN WALLED GASTROPODS ,
MUDSTONE

4 9 . 0  L IMESTONE,  VERY L IGHT GRAY TO LIGHT GRAY,  15% POROS I TY ,  
MQLDIC,  VUGULAR,  GRAIN TYPE i  INTRACLASTS#  C A L C I L U T I T E ,  
CRYSTALS ,  8 0 *  ALLOCHEMICAL CONSTITUENTS,  GRAIN S I Z E *  MEDIUM, 
RANGE!  MICROCRYSTALLINE TO MEDIUM, MODERATE INDURAT ION,  
C A L C I L U T I T E  MA TR I X,  0 7 *  SPAR ,  0 5 *  C A L C I T E ,  MOLLUSKS,  FOSSIL  
FRAGMENTS,  FOSS I L  MOLOS,

5 0 . 0  L IMESTONE,  WHITE TO MODERATE L IGHT GRAY,  1 0 *  POROSI TY ,  
MOLOIC,  GRAIN TYPE I C A L C I L U T I T E ,  I NTR A CL A S TS ,  CRYSTALS ,  0 5 *  
ALLOCHEMICAL CONSTITUENTS*  GRAIN S I Z E l  MICROCRYSTALLINE*  
RANGEt MICROCRYSTALLINE TO VERY F I N E *  GOOD I NDURAT ION,  
C A L C I L U T I T E  MATRI X,  0 5 *  QUARTZ* 0 5 *  CLAY ,  0 1 *  C A L C I T E ,  IRON 
S T A I N ,

5 1 . 5  L IMESTONE,  WHITE,  0 5 *  P OR OS I TY ,  MOLDIC,  INTERGRANULAR,  GRAIN 
TYPEt  C A L C I L U T I T E ,  I NTRA CLAS TS ,  4 5 *  ALLOCHEMICAL 
CONSTITUENTS ,  GRAIN S I Z E !  MICRQCRYSTALLING# RANGE 1 
CRYPTOCRYSTALLINE TO VERY F I NE *  GOOD I NDURAT ION,  C A L C I L U T I T E  
MATR I X ,  2 5 *  QUARTZ,  MOLLUSKS* F OSS I L  FRAGMENTS,  FOSSI L  
MOLDS,

5 4 . 0  L IMESTONE,  WHITE TQ MODERATE YELLOWISH BROWN# 2 0 *  POROSI TY ,  
FRACTURE,  VUGULAR,  MOLDIC,  GRAIN TYPE I C A L C I L U T I T E *  
I NTRA CLAS TS ,  CRYSTALS*  7 5 *  ALLOCHEMICAL CONSTITUENTS ,  GRAIN 
S I Z E !  F I N E *  RANGE!  MICROCRYSTALLINE TQ VERY COARSE* MODERATE 
I NDURAT ION,  C A L C I L U T I T E  MATRI X ,  SPARRY CALCI TE  CEMENT,  1 5 *  
C AL C I TE *  CCKAL,

5 6 * 0  L IMESTONE,  VERY L IGHT GRAY TO VERY L IGHT ORANGE, 1 0 *
POR OS I TY ,  MOLDIC,  GRAIN T Y PE :  C A L C I L U T I T E ,  I NTR A CL A S TS ,  15 *  
ALLOCHEMICAL CONSTITUENTS,  GRAIN S I Z E l  MI CROCRYSTALL INE ,
r a n g e i c r y p t o c r y s t a l l i n e  t o  v e r y  f i n e ,  m o o e r a t e  i n d u r a t i o n ,
C A L C I L U T I T E  MATRI X ,  1 5 *  QUARTZ,  MOLLUSKS,

MUDSTONE
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LITHQLQGIC LOG
W- 10306C .  DADfc CQ.  T56S# R38E# SEC 34NE

5 6 . 0 -  6 0 . 0  LIMESTONE# VERY L I GHT GRAY# 1 0 *  POROSITY# MOLOIC#
INTERGRANULAR# VUGULAR# GRAIN TYPE*  BIOGENIC# INTRACLASTS# 
C A L C I L U T I T E #  70% ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  
F INE# RANGE)  M I CR O CR *S T A L L I N t  TO MEDIUM# MODERATE 
I NDURAT ION ,  C A L C I L U T I T E  MATRIX# 15% QUARTZ# MOLLUSKS# F OSS I L  
FRAGMENTS# FOSS I L  HOLDS#

6 0 . 0 -  6 0 . 5  LIMESTONE# VERY L IGHT GRAY TD VERY L IGHT ORANGE# 15%
POROSITY# MOLDIC# INTERGRANULAR# GRAIN TYPEt  BIOGENIC# 
INTRACLASTS#  C A L C I L U T I T E #  70% ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E t  VERY FINE# RANGE t MICROCRYSTALLINE TO FINE# POOR 
INDURATION# SPARRY CALCITE  CEMENT# C A L C I L U T I T E  MATRIX# 15% 
QUARTZ# 15% SPAR# MOLLUSKS# CORAL# F OSS I L  FRAGMENTS# FOSSI L  
HOLDS#

6 0 * 5 -  6 1 . 0  LIMESTONE# wHITE# 10% POROSITY# VUGULAR# GRAIN TYPEt
C A L C I L U T I TE #  CRYSTALS# 10% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  MICROCRYSTALLINE# RANGE* MI CROCRYSTALLINE TO 
MICROCRYSTALLINE# MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 
45% QUARTZ# 05% SPAR#

TO
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SOUTH FLORIDA HMD -  L ITHO LOG PRINTOUT

W-10305C
DAOfc CO.  T565 R38E SEC 34NE 25 31 07 N 80 30 53 W

TOTAL DEPTH-00Q6C F T .  b L E V . -  008  F T .  SAMPLES-  0 0 0 1 1 - 0 0 0 6 0  F T .
COMPLETED- 7 9 . 0 8 . 1 4  DEPTH WORKED 0 0 06 0  F T .

REMARKS-
OESCRIBED BY JEFF HERR tHARCH 1 9 8 3 ) #  SAMPLE QUALITY-EXCELLENT 

. HYDROGEOLOGIC UNITS
1 1 . 0 -  6 0 . 0  F T .  BISCAYNE AQUIFER

STRATIGRAPHI C  FORMATIONS -

1 1 . 0 -  2 0 . 0  MIAMI  OOLITE
2 0 . 0 -  6 0 . 0  F T .  THOMPSON FORMATION

L1THQLQGXC LOG
W-1G305C• DADE CO.  T565# R38E# SEC 34NE

. 0 -  1 1 . 0  NO SAMPLE#

1 1 . 0 -  1 5 . 0  LIMESTONE# VERY LIGHT ORANGE# 35% POROSITY# VUGULAR# MOLDIC,
POSSI BLY  HIGH PERMEABIL I TY#  GRAIN TYPE I C A L C I L U T I T E #
CRYSTALS# INTRACLASTS# 5QX ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E *  VERY F INE# RANGEi  CRYPTOCRYSTALLINE TO F INE# MODERATE 
INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCI TE CEMENT# 
OOLITES#

1 5 . 0 -  1 9 . 0  LIMESTONE# VERY LIGHT ORANGE TO L IGHT BROWN# 40X POROSITY#
VUGULAR# MOLDIC# POSS I BLY  HIGH PERMEABIL ITY#  GRAIN TYPE*  
C AL C I LU T I TE #  CRYSTALS# INTRACLASTS# 5 0 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  VERY F INE# RANGE >
CRYPTOCRYSTALLINE TQ F INE# MODERATE INDURATION# C A L C I L U T I T E  
MATRIX# SPARRY CALCITE  CEMENT# IRON ST A I N#  OOLITES#

1 9 . 0 -  2 0 . 0  L IMESTONE,  VERY L IGHT ORANGE TO LIGHT YELLOWISH ORANGE# 1 5 *
POROSITY# VUGULAR# GRAIN TYPEt  I NTRACLASTS#  C AL C I L UT I T E #  
CRYSTALS# 75% ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  F INE# 
RANGEt H ICRUCRYSTALL I NE TQ COARSE# POOR INDURATION# 
C A L C I L U T I T E  MATRIX# SPARRY CALCI TE  CEMENT# 1 0 *  CALCITE#  
OOLITES#

2 0 . 0 -  2 5 . 0  LIMESTONE# VERY L IGHT GRAY TO L IGHT GRAY# 0 5 *  POROSITY#
VUGULAR# INTERGRANULAR# GRAIN TYPEt  INTRACLASTS#
C A L C I L U T I T E #  CRYSTALS# 5 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z t t  VERY F INE# RANGEt CRYPTOCRYSTALL I NE TO MEDIUM# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCITE 
CEMENT# BANOED# 1 0 *  QUARTZ# 05% CALCITE#

INDURATION VARIES FROM POOR TO MODERATE
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2 5 . 0 -  3 0 * 0  LIMESTONE# WHITE TQ VERY LIGHT ORANGE# 05?  POROSITY#
VUGULAR# P I N  POINT VUGS# MOLOIC# GRAIN TYPE I INTRACLASTS#  
C A L CI L U T I TE #  CRYSTALS# 90% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E *  F INE#  RANGE I CRYPTOCRYSTALLINE TC VERY COARSE# GOOD 
INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCITE CEMENT# 
BANDED# BRECCIATEO# MOTTLED# MOLLUSKS#

S P IR A L  PLATE SHAPED FOSSIL  PRESENT AT 27 FOOT INTERVAL

3 0 . 0 -  3 5 . 0  LIMESTONE# VERY L IGHT GRAY TD LIGHT GRAY# 10 *  POROSITY#
VUGULAR# MOLOIC# GRAIN T Y P E « INTRACLASTS# CA L CI L U T I TE #  
CRYSTALS# 801 ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  F INE# 
RANGE * CRYPTQCRYSTALLINE TC VERY COARSE# POOR INDURATION# 
C A L C I L U T I T E  MATRIX# SPARRY CALCI TE  CEMENT# 05% CALCITE#  
MOLLUSKS# bORM TRACES# FOSSI L  MOLDS#

3 5 . 0 -  3 6 . 0  LIMESTONE# WHITE# 10% POROSITY# VUGULAR# MOLDIC# GRAIN T Y P E •
C A L C I L U T I T E #  I NTRACLASTS# CRYSTALS# 60% ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E l  F INE# RANGEt CRYPTOCRYSTALLINE TO 
COARSE# POOR INDURATION# C A L C I L U T I T E  MATRIX# CHALKY#

3 6 . 0 -  4 0 . 5  LIMESTONE# MODERATE L IGHT GRAY TO MODERATE GRAY# 20%
POROSITY# VUGULAR# MOLDIC# GRAIN TYPE I C A L C I L U T I T E #  
INTRACLASTS# CRYSTALS# 10% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E l  MICRGCRYSTALLINE# RANGE* CRYPTOCRYSTALLINE TO FINE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 05% CALCI TE#  05% 
QUARTZ# 05% CLAY# IRON STA I N#  MOLLUSKS# FOSS I L  MOLDS#

MUDSTONE# CHANNELS LARGER AND MORE COMMON THAN IN  PREVIOUS 
WELLS

4 0 . 5 -  4 1 . 2  LIMESTONE# WHITE# 05% POROSITY# VUGULAR# GRAIN TYPE*
C A L C I L U T I T E #  05% ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E l  
MICROCRYSTALLINE# RANGE* CRYPTOCRYSTALLINE TQ VERY FINE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 05% QUARTZ#

4 1 . 2 -  4 3 . 5  LIMESTONE# MODERATE L IGHT GRAY TQ MODERATE GRAY# 1 5 *
POROSITY# VUGULAR# MOLDIC# GRAIN TYPE i  C A L C I L U T I T E #  
I NTRACLASTS# CRYSTALS# 10% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E *  MICRCCRYSTALLINE# RANGE I CRYPTQCRYSTALLINE TO FINE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 05% CALCITE# 05% 
QUARTZ# 05% CLAY# IRON STAIN#  MOLLUSKS# FOSSI L  MOLDS#

MUDSTONE

4 3 . 5 -  4 5 . 0  LIMESTONE# VERY L IGHT GRAY# 02% POROSITY# VUGULAR# MOLOIC#
GRAIN TYPE*  C A L C I L U T I T E #  CRYSTALS# INTRACLASTS# 05% 
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E l  MICROCRYSTALLINE# 
RANGE* CRYPTQCRYSTALL INE TO VERY F INE# GOOD INDURATION# 
C A L C I L U T I T E  MATRIX# 35% QUARTZ# 05% CALCI TE#  MOLLUSKS#
FOSSI L  MOLDS#

VUG AT TGP OF FORMATION F I LLED  IN WITH MATERIAL FROM 
OVERLYING 8ED

LITHOLOGIC LOG
W-10305C. DADE CQ. T565# R38E# SEC 34NE
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LITHQLQGIC LOG
W-10305C. DADE CO. T565# R38E# SEC 34NE

4 5 . 0 -

4 7 . 0 -

4 9 . 0

5 0 . 0 -

5 3 . 0 -

5 5 . 0 -

5 7 . 0

4 7 . 0  LIMESTONE# WHITE TO VERY LIGHT GRAY# 0 5 *  POROSITY# VUGULAR# 
MOLDIC# GRAIN TYPEt  C A L C I L U T I TE #  INTRACLASTS# CRYSTALS# £ 5 *  
ALLOCHEMICAL CONST!TUENTS# GRAIN S I Z E t  VERY F INE# RANGEt 
CRYPTQCRYSTALLINE TO F INE# POOR INDURATION# C A L C I L U T I T E  
MATRIX# 2 5 *  QUARTZ# MOLLUSKS# F OSS I L  MOLDS#

4 9 . 0  LIMESTONE# L IGHT GRAY# 1 0 *  PORUSITY# MGLOIC# VUGULAR# GRAIN 
TYPEt  C A L C I L U T I T E #  CRYSTALS# 1 0 *  ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E l  MICROCRYSTALLINE# RANGE I CRYPTQCRYSTALLINE TO 
VERY F INE# POOR INDURATION# C A L C I L U T I T E  MATRIX# SPARRY 
CALCITE CEMENT# 0 5 *  CALCI TE#  0 2 *  QUARTZ# 0 5 *  CLAY#

MUDSTONE

5 0 . 0  LIMESTONE# WHITE# 1 0 *  POROSITY# VUGULAR# MOLDIC# GRAIN T Y PE !  
C A L C I L U T I T E #  INTRACLASTS#  CRYSTALS# 2 5 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  VERY F INE# RANGEt 
CRYPTCCRYSTALL INE TO F I N E ,  POOR INDURATION# C A L C I L U T I T E  
MATRIX ,  0 2 *  CALCITE#

5 3 . 0  LIMESTONE# L IGHT GRAY# 1 0 *  POROSITY# MOLOIC# VUGULAR# GRAIN 
TYPEt  C A L C I L U T I T E #  CRYSTALS# 1 0 *  ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E t  HI CROCRYSTALLIKE# RANGEt CRYPTOCRYSTALLINE TC 
VERY F INE# MODERATE INDURATION# C A L C I L U T I T E  MATRIX# SPARRY 
CALCITE CEMENT# 0 5 *  CALCITE#  0 5 *  CLAY# 0 5 *  QUARTZ#

5 5 . 0  LIMESTONE# WHITE# 0 5 *  POROSITY# VUGULAR# INTERGRANULAR#
GRAIN T Y P E !  C A L C I L U T I T E ,  0 5 *  ALLOCHEMICAL CONSTITUENTS#
GRAIN S I Z E t  CRYPTQCRYSTALLINE# RANGEt CRYPTQCRYSTALL INE TO 
MI CRQCRYSTALLINE# MODERATE INDURATION# 3 5 *  QUARTZ# MOLLUSKS#

5 7 . 0  LIMESTONE# WHITE TQ VERY LIGHT ORANGE# 1 0 *  POROSITY# MOLDIC# 
VUGULAR# GRAIN TYPEt  C A L C I L U T I T E #  INTRACLASTS#  CRYSTALS# 30 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E l  VERY F INE# RANGE * 
CRYPTQCRYSTALLINE TO F I NE#  MODERATE INDURATION# C A L C I L U T I T E  
MATRIX ,  SPARRY CALCI TE CEMENT# 0 7 *  CALC I TE#  0 3 *  CLAY#

MUDSTONE

6 0 . 0  LIMESTONE# VERY L IGHT GRAY TC L IGHT GRAY# 1 0 *  POROSITY# 
HOLDIC# VLGULAR# GRAIN TYPEt  I NTRACLASTS#  CRYSTALS# 9 0 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  MEOIUM# RANGEt VERY 
FINE TO COARSE# GOOD INDURATION# SPARRY CALC I TE  CEMENT# 
C A L C I L U T I T E  MATRIX# 3 5 *  QUARTZ# 1 5 *  CALCITE#  MOLLUSKS#
FOSSI L  MOLDS#

TD
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SOUTH FLORIDA «IMO -  L1THO LOG PRINTOUT

W-10304C
DADE CO.  T5fc5 R38E SEC 34NE 25 31 C4 N 80 30 53 W

TOTAL DEPTH-00060  F T .  E L E V . -  008  F T .  SAMPLES-  0 0 0 1 4 - 0 0 0 6 0  F T .
COMPLETED- 7 4 . 0 8 . 1 3  DEPTH WORKED 00 06 0  F T .

WELL NAME-
C103# SFfcMD# PETE DAUENHAUER- DRILLER# CONTINUOUS CORE 
REMARKS-
OeSCRISED BY JEFF HfcRR (MARCH 1 9 8 3 ) #  SAMPLE Q U AL I TY - E XC EL L E NT .
HYDRGGEOLOGIC UNITS

1 4 * 0 -  6 0 * 0  F T .  BISCAYNE AQUIFER

STRAT IGRAPHIC  FORMATIONS -

1 4 . 0 -  2 3 . 0  MIAMI  U GL l Tc
2 3 . 0 -  6 0 . 0  F T .  THOMPSON FORMATION

L i1H0L0G1C tOG
M- 103 04C .  DADE CO.  T 565# R38E# SEC 34NE

. 0 -  1 4 . 0  NO SAMPLE#

1 4 . 0 -  1 5 . 0  LIMESTONE# VERY L IGHT GRAY TO L IGHT YELLOhlSH ORANGE# 35%
POROSITY# VUGULAR# MOLDIC# POSSIBLY  HIGH PERMEABIL I TY#  GRAIN
TYPEt  I NTRACLASTS#  C AL C I L UT I T E#  CRYSTALS# 70 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  F INE# RANGEt CRYPTOCRYSTALL INE TO 
MEDIUM# MODERATE INDURATION# C A L C I L U T I T E  MATRIX# SPARRY
CALCITE CEMENT# 07% CALCITE#  OOLITES#

1 5 . 0 -  1 7 . 5  LIMESTONE# VERY L IGHT GRAY TO VERY L IGHT ORANGE# 25%
POROSITY# VUGULAR# INTERGRANULAR# GRAIN T Y P Et  INTRACLASTS# 
C A L C I L U T I T E #  CRYSTALS# 30% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  VERY F INE# RANGEt CRYPTQCRYSTALLINE TO F INE# POOR 
INDURATION# C A L C I L U T I T E  MATRIX# 10% SPAR# OOLITES#

1 7 . 5 -  2 3 . 0  LIMESTONE# tfERY LIGHT GRAY TO VERY LIGHT ORANGE# 25%
POROSITY# VUGULAR# INTERGRANULAR# GRAIN TYPE t INTRACLASTS# 
C A L C I L U T I T E #  CRYSTALS# 30% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  VERY F INE# RANGEt CRYPTOCRYSTALLINE TO F I NE#  POOR 
INDURATION# C A L C I L U T I T E  MATRIX# BANDED# 10% SPAR# OOLITES#

2 3 . 0 -  2 4 . 0  LIMESTONE# VERY L IGHT GRAY TO L IGHT GRAY# 05% POROSITY#
INTERGRANULAR# VUGULAR# GRAIN TYPEt  INTRACLASTS# CRYSTALS#
C A L C I L U T I T E #  70% ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  VERY 
F INE#  RANGEt CRYPTQCRYSTALLINE TO MEDIUM# MODERATE 
INDURATION# SPARRY CALCI TE  CEMENT# C A L C I L U T I T E  MATRIX#
BANDED# 1G% f iUARTZ# FOSS I L  MOLDS#
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U T H C L Q G I C  LOG
W-10304C • DADE Cu. T565# R36E# SEC 34NE

2 4 . 0 -

2 8 . 0 -

3 3 . 0 -

3 5 . 0 -

3 0 . 0 -

4 0 . 0 -

4 1 . 0

2 8 . 0  LIMESTONE# WHITE TO VERY L I GHT GRAY# 0 2 *  POROSITY# 
INTERGRANULAR# GRAIN T Y PE t  CRYSTALS# INTRACLASTS# 1 0 *  
ALLOCHEMICAL CONSTITUENTS*  GRAIN S I Z E l  CRYPTQCRYSTALLINE# 
RANGEt CRYPTQCRYSTALLINE TO FINE# GOOD INDURATION# SPARRY 
CALCITE CEMENT# BANDED# MOLLUSKS#

SP IR A L  PLATE SHAPED F OSS I LS  PRESENT

3 3 . 0  LIMESTONE# VERY LIGHT GRAY TO LIGHT YELLOWISH ORANGE# 0 7 *  
PORCSITY#  VUGULAR# MOLDIC# GRAIN TYPEt  C A L C I L U T I T E #
CRYSTALS# INTRACLASTS# 2 O Z  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  MICROCRYSTALLINfc# RANGEt CRYPTOCRYSTALLINE TO F INE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCITE 
CEMENT# 1 5 *  CALCI TE#  MOLLUSKS# FOSSIL  HOLDS#

3 b . 0 LIMESTONE# VERY L IGHT GRAY TO GRAYISH ORANGE# 1 0 *  POROSITY# 
VUGULAR# MOLDIC# GRAIN TYPEt  C A L C I L U T I T E #  CRYSTALS# 1 0 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  MICROCRYSTALLINE# 
R A N G E t CRYPTQCRYSTALLINE TO VERY F INE# MODERATE INDURATION# 
C A L C I L U T I T E  MATRIX# SPARRY CALCITE CEMENT# 1 5 *  CALCITE# 
MOLLUSKS# F OSS I L  MOLDS#

3 8 . 0  LIMESTONE# WHITE# 1 0 *  POROSITY# VUGULA*# GRAIN TYPEt  
C A L C I L U T I T E #  INTRACLASTS# 7 0 *  ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E t  MEDIUM# RANGEt MICROCRYSTALLINE TQ COARSE# POOR 
INDURATION# C A L C I L U T I T E  MATRIX# CHALKY# MOLLUSKS# FOSSIL  
MOLDS#

4 0 . 0  LIMESTONE# MODERATE L IGHT GRAY TO MODERATE GRAY# 0 5 *  
POROSITY# VUGULAR# MOLDIC# GRAIN TYPEt  C A L C I L U T I T E #
CRYSTALS# INTRACLASTS# 0 5 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  MICROCRYSTALLINE# RANGEt CRYPTOCRYSTALLINE TO VERY 
FINE# MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 0 5 *  CALCITE#  
0 5 *  CLAY# MOLLUSKS# F OSS I L  MOLDS#

MOLLUSKS PREDOMINANTLY GASTROPODS WITH THIN WALLS#
MUDS1ONE

4 1 . 0  C A L C I L U T I T E #  VERY LIGHT GRAY TO MODERATE L IGHT GRAY# 0 5 *  
POROSITY# VUGULAR# GRAIN TYPEt  C A L C I L U T I T E #  INTRACLASTS#  
CRYSTALS# i O *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E l  
hICROCRYST ALL INE# RANGE!  CRYPTOCRYSTALL I NE TO VERY FINE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 0 5 *  CALCI TE#  0 5 *  
CLAY# 0 5 *  CUARTZ#

4 5 . 0  LIMESTONE# WHITE TO L IGHT YELLOWISH ORANGE# 0 2 *  POROSITY# 
VUGULAR# GRAIN TYPEt  C A L C I L U T I T E #  CRYSTALS# 1 0 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MICRQCRYSTALLINE# RANGEt 
CRYPTQCRYSTALLINE TO VERY F INE# GOOD INDURATION# C AL C I L U T I T E  
MATRIX# SPARRY CALCI TE CEMENT# 1 0 *  CALCITE#
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LITHOLOGIC LOG
W-103C4C.  DADE CQ.  T565# R36E# SEC S4NE

4 5 , 0

4 6 . 0 -

48.5-

5G.5-

51.7-

5 3 . 0

5 7 . 0

4 6 . 0  LIMESTONE# VERY L IGHT GRAY# 0 5 *  POROSITY# VUGULAR# GRAIN 
TYPE !  C A L C I L U T I T E #  INTRACLASTS#  1 0 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E *  MICROCRYSTALL iNE# RANGE I 
CRYPTQCRYSTALLINE TO VERY FINE# POOR INDURATION# C AL C I L U T I T E  
MATRIX# 0 5 *  QUARTZ* 0 2 *  CALCITE# MORN TRACES# MOLLUSKS# 
F OSS I L  MOLDS#

4 b . 5 C A L C I L U T I T E #  VERY L IGHT GRAY TO L IGHT  GRAY# 0 5 *  POROSITY#
MOLDIC# GRAIN T Y P E !  C A L C I L U T I T E *  CRYSTALS# 0 5 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MICROCRYSTALLINE# RANGEt 
CRYPTQCRYSTALL INE TO VERY F INE# MODERATE INDURATION# 
C A L C I L U T I T E  MATRIX# SPARRY CALCI TE  CEMENT# 0 5 *  QUARTZ# 0 2 *  
C AL C I T E *  MOLLUSKS# FOSSI L  HOLOS#

MUDSTONE

5 0 . 5  C A L C I L U T I T E #  VERY L IGHT GRAY# 0 5 *  POROSITY#  MOLOIC# P I N  
POI NT  VUGS# GRAIN TYPEt  C A L C I L U T I T E #  CRYSTALS*  2 5 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  VERY F INE# R A N G E t  
CRYPTQCRYSTALL INE TQ F INE# GCOO INDURATION# C A L C I L U T I T E  
MATRIX# 1 0 *  UUARTZ# 0 5 *  CALCI TE#  MOLLUSKS# FOSS I L  HOLDS#

5 1 . 7  LIMESTONE# L IGHT GRAY TO MODERATE L IGHT GRAY# 0 5 *  POROSITY# 
MOLDIC* VUGULAR# GRAIN TYPEt  C AL C I L UT I T E#  CRYSTALS# 0 5 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  MICROCRYSTALLINE# 
RANGEt CRYPTOCRYSTALLINE TO VERY F I NE#  MODERATE INDURATION# 
C A L C I L U T I T E  MATRIX# 0 5 *  CALCI TE#  0 5 *  CLAY# 0 5 *  QUARTZ# 
MOLLUSKS* FOSSI L  MOLDS#

MUDSTONE

5 3 . 0  LIMESTONE# LIGHT GRa Y TO MODERATE L IGHT GRAY# 0 2 *  POROSITY# 
P I N  POINT VUGS# MOLDIC# GRAIN TYPEt  C A L C I L U T I T E #  CRYSTALS# 
INTRACLASTS#  1 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  
MICROCRYSTALLINE# RANGEt CRYPTQCRYSTALLINE TO VERY F INE#
GOOD INDURATION# 1 0 *  QUARTZ# 0 5 *  CALC I TE#  MOLLUSKS# FOSS I L  
MOLDS#

5 7 . 0  LIMESTONE# VERY L IGHT GRAY# 1 0 *  POROSITY# VUGULAR# MOLDIC# 
GRAIN TYP Et  C A L C I L U T I T E #  INTRACLASTS# 0 5 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MICROCRYSTALLINfc# RANGEt 
CRYPTOCRYSTALL INE TO VERY FINE# MODERATE INDURATION# 3 0 *  
QUARTZ# 0 5 *  CALCITE#  CHALKY# MOLLUSKS# F OSS I L  MOLDS#

6 0 * 0  LIMESTONE# VERY L IGHT GRAY TO LIGHT GRAY# 1 0 *  POROSITY# 
MOLOIC# VUGULAR# GRAIN T Y P E t  C A L C I L U T I T E #  CRYSTALS# 
INTRACLASTS# 2 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  VERY 
FINE# R A N G E t  CRYPTQCRYSTALLINE TO F INE# MODERATE INDURATION# 
2 0 *  QUARTZ# 1 5 *  CALCITE#  MOLLUSKS# F OSS I L  MOLDS#

TO
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SOUTH FLORIDA MMD -  L ITHO LOG PRINTOUT

W-10303C
DADE CO. T56S R36E SEC 34NE 25 31 02 N 60 30 53 W

TOTAL DEP TH-00062  F T .  E L E V . -  008  FT .  SAMPLES-  0 0 0 1 2 - 0 0 0 6 2  F T .
CGMPL ETED- 7 9 . 0 6 . 1 2  DEPTH WORKED 0 0 06 0  FT .

WEIL NAME-
C l O i #  SFwHD# PETE DAUENHAUER- DRILLER# CONTINUOUS CURE 

• REMARKS-
DESCRIBED 8Y JEFF HERR (MARCH 1 9 8 3 ) #  SAMPLE Q UA L I TY - E XCELLE NT .  
HYDROGEQLOGIC UNITS

1 2 . 0 -  6 2 . 0  F T .  BISCAYNE AQUIFER

STRAT I GRAPHI C  FORMATIONS -

1 2 . 0 -  1 5 . 0  MIAMI  OOLITE
1 5 . 0 -  6 2 . 0  F T .  THOMPSON FORMATION

LITHQLUGIC LOG
W-10303C*  DADE CO.  T56S# R38E# SEC 34NE

. 0 -  1 2 * 0  NO SAMPLE#

1 2 . 0 -  1 5 . 0  LIMESTONE# VERY L IGHT GRAY TO OARK YELLOWISH ORANGE# 40)1
POROSITY#  VUGULAR# MOLOIC# POSS I BLY  HIGH PERMEABIL I TY#  GRAIN
TYPE t OOLITE# OOLITE CAST# CRYSTALS# 7 5 *  ALLOCHEMICAL
CONSTITUENTS# GRAIN S I Z E » F INE# RANGE * MICROCRYSTALLINE TO 
MEDIUM# MODERATE INDURATION# C A L C I L U T I T E  MATRIX# SPARRY  
CALCITE CEMENT# IRON S T A I n # O U  QUARTZ SAND# OOLITES#

1 5 . 0 -  1 6 . 7  LIMESTONE# VERY L IGHT GRAY TO L IGHT 8R0WN# 1 0 *  POROSITY#
VUGULAR# P I N  POI NT  VUGS# INTERGRANULAR# GRAIN TYPE *
CRYSTALS# 1 5 *  ALLOCHEMICAL CONSTITUENTS# CRAIN S I Z E *  
MICROCRYSTALLINE# RANGE > MI CROCRYSTALLINE TO F INE# GOOD 
INDURATION# SPARRY CALCITE  CEMENT# IRON STAIN#  0 5 *  QUARTZ 
SAND#

1 6 . 7 -  1 7 . 5  LIMESTONE# VERY LIGHT GRAY TO GRAYISH ORANGE# 1 2 *  POROSITY#
VUGULAR# INTERGRANULAR# GRAIN TYPEt  CRYSTALS# INTRACLASTS# 
2 5 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  F INE# RANGEt 
MICROCRYSTALLINE TO COARSE# MODERATE INDURATION# SPARRY 
CALCITE CEMENT# C A L C I L U T I T E  MATRIX# IRON STAIN#  NORM TRACES# 
MOLLUSKS#

1 7 . 5 -  2 2 . 5  LIMESTONE# WHITE# 3 0 *  POROSITY# VUGULAR# INTERGRANULAR#
GRAIN T YP Et  INTRACLASTS# CRYSTALS# 4 0 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MEDIUM# RANGEt MICROCRYSTALLINE TO 
COARSE# POOR INDURATION# C A L C I L U T I T E  MATRIX# 0 2 *  CALCITE# 
MOLLUSKS#
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LITHOLOGIC l o g

W-103C3C• DADfc CO. T56S# R38E# SEC 34NE

22 • 5 -

24.5-

2 4 . 7

2 6 . 7 -

30.0

3 2 . 5 -

3 4 . 0

37.0-

2 4 . 5  C AL C I L UT I T E/  VERY L IGHT GRAY TO L IGHT BROWNISH GRAY# 021 
POROSITY#  P IN  POI NT  VUGS# LOW P E RM E A B I L I TY ,  GRAIN TYPEt  
C A L C I L U T I TE #  0 5 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  
CRYPTQCRYSTALLINE# RANGEt CRYPTOCRYSTALL INE TO 
MICROCRYSTALLINE# GOOD INDURATION# C A L C I L U T I T E  MATRIX# 
BANOEO# MOTTLED# 021  CALC I TE#  O i l  QUARTZ# F OSS I L  MOLDS#

2 4 . 7  LIMESTONE# WHITE TO VERY L IGHT GRAY# 1 0 *  POROSITY# 
INTERGRANULAR# P I N  POINT VUGS# GRAIN TYPEt  CRYSTALS# 
C A L C I L U T I T E #  INTRACLASTS#  SO*  ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E )  F INE# RANGEt MICROCRYSTALLINE TQ MEDIUM# POOR 
INDURATION# C A L C I L U T I T E  MATRIX# 2 5 *  QUARTZ SAND# 1 5 *
CALCITE#

2 6 . 7  C A L C I L U T I T E #  WHITE TQ VERY L IGHT GRAY# 0 2 *  POROSITY# P I N  
POI NT  VUGS# LOW PERMEABIL I TY#  GRAIN TYPEt  C A L C I L U T I T E #  0 5 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  CRYPTOCRYSTALLINE# 
RANGEt CRYPTQCRYSTALLINE TO MICROCRYSTALLINE# GOOD 
INDURATION# C A L C I L U T I T E  MATRIX# MOTTLED# 0 2 *  CALCI TE#  0 1 *  
QUARTZ# FOSSIL  MOLDS#

3 0 . 0  LIMESTONE# VERY L IGHT GRAY# 0 5 *  POROSITY# INTERGRANULAR# 
GRAIN TYPEt  C A L C I L U T I T E #  1-NTRACLASTS# CRYSTALS# 4 5 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  VERY F I NE#  RANGE!  
MICROCRYSTALLINE TO MEDIUM# POOR INDURATION# C A L C I L U T I T E  
MATRIX# BANDED# IRON STAI N#  0 5 *  CALCI TE#  MOLLUSKS# FOSSIL  
MOLDS#

3 2 . 5  LIMESTONE# L IGHT GRAY# 2 0 *  POROSITY# INTERGRANULAR# VUGULAR# 
GRAIN T Y P E t  BIOGENIC# INTRACLASTS#  C A L C I L U T I T E #  8 0 *  
ALLOCHEMICAL CONSTITUENTS*  GRAIN S I Z E t  F INE# RANGEt 
MICROCRYSTALLINE TO MEDIUM# POOR INDURATION# C A L C I L U T I T E  
MATRIX# SPARRY CALC I TE  CEMENT# 0 5 *  CALCITE#  MOLLUSKS#

NUMEROUS LARGE PELYCYPOD SHELLS AND CASTS UP TO 5 CM.
CHIONE S P «  I S  PRESENT IN  LARGE NUMBERS

3 4 . 0  LIMESTONE# VERY L IGHT GRAY TO L IGHT GRAY# 1 5 *  POROSITY# 
MOLOIC# INTERGRANULAR# GRAIN TYPEt  C A L C I L U T I TE #  CRYSTALS#
4 5 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  VERY F INE# RANGEt 
MI CROCRYSTALLINE TO MEDIUM# MODERATE INDURATION# C A L C I L U T I T E  
MATRIX# SPARRY CALCI TE CEMENT# 0 5 *  CALCITE#  MOLLUSKS#

3 7 . 0  LIMESTONE# VERY L IGHT GRAr TO OARK YELLOWISH ORANGE# 1 0 *  
POROSITY# INTERGRANULAR# MOLDIC# GRAIN TY P Et  C AL C I L UT I T E#  
INTRACLASTS#  CRYSTALS# 4 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  F INE#  RANGEt VERY F INE TO COARSE# POOR INDURATION# 
C A L C I L U T I T E  MATRIX# MOTTLED# MOLLUSKS#

4 0 . 0  LIMESTONE# MODERATE GRAY# 1 2 *  POROSITY#  VUGULAR# MOLDIC# 
GRAIN T Y P Et  C A L C I L U T I T E #  CRYSTALS# INTRACLASTS# 1 0 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  MICROCRYSTALLINE# 
RANGEt CRYPTOCRYSTALLINE TO F INE# GOOD INDURATION# 
C A L C I L U T I T E  MATRIX# 0 5 *  CALCI TE#  0 5 *  CLAY# MOLLUSKS#
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LITHQLOGIC LOG
W-1Q303C. DADE CD. T56S# R38E# SEC 34NE

MOLLUSKS PREDOMINANTLY GASTROPODS WITH THIN WALLED SHELLS# 
MHOS TONE

4 0 * 0 -  4 0 . 8  C A L C I L U T I T E #  WHITE TQ MOQERATE L IGHT GRAY# 07X POROSITY#
VUGULAR# P I N  POI NT  VUGS# MOLDIC# GRAIN T Y P E « C A L C I L U T I T E #  
1NTKACLASTS# CRYSTALS# 50% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  VERY F INE# RANGEt CRYPTQCRYSTALLINE TO F INE# MODERATE 
INDURATION# C A L C I L U T I T E  MATRIX# 10% SPAR# 0 5 *  CLAY#
MOLLUSKS# FOSSI L  MOLDS#

SOME CHANNELS F I LLED  KITH SEDIMENTS FROM OVERLYING BED AT 37 
FOOT INTERVAL

4 0 . 8 -  4 1 . 1  C A L C I L U T I T E #  WHITE TQ LIGHT YELLOWISH ORANGE# 25X POROSITY#
VUGULAR# GRAIN TYPEt  C A L C I L U T I T E #  INTRACLASTS# 6 0 *  
ALLGCHt f t lCAL  CONSTITUENTS# GRAIN S I Z E t  F INE# RANGE* 
MI CROCRYSTALLINE TG COARSE# POOR INDURATION# C A L C I L U T I T E  
MATRIX# 2 5 *  QUARTZ# FOSS I L  MOLDS#

4 1 . 1 -  4 5 . 2  C A L C I L U T I T E #  WHITE TO L IGHT YELLOWISH CRANGE# 07X POROSITY#
VUGULAR# P IN  POINT VUGS# INTERGRANULAR# GRAIN TYPEt  
C A L C I L U T I TE #  I NTRACLASTS# 4 0 *  ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E t  VERY FINE# RANGEt CRYPTQCRYSTALL I NE TQ F INE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 15X QUARTZ# 0 5 *  
CALCITE#  IRON STAI N#  FOSSIL  MOLDS#

4 5 . 2 -  4 6 . 2  C A L C I L U T I T E #  WHITE TQ LIGHT YELLOWISH ORANGE# 2 0 *  POROSITY#
MULDiC# INTRAGRANULAR# INTERGRANULAR# GRAIN TYPEt  
C A L C I L U T I T E #  BIOGENIC# $0% ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  VERY F INE# RANGEt CRYPTQCRYSTALL I NE TO F INE# POOR 
INDURATION# C A L C I L U T I T E  MATRIX# 151 QUARTZ# CORAL# MOLLUSKS#

4 6 . 2 -  4 8 . 3  C A L C I L U T I T E #  L IGHT GRAY# 10% POROSITY#  VUGULAR# MOLDIC#
GRAIN TYPEt  C A L C I L U T I T E #  CRYSTALS# 1 0 *  ALLOCHEMICAL 
CONSTITUENTS# GRAIN S I Z E t  MICROCRYSTALLINE# RANGEt 
CRYPTOCRYSTALLINE TO F I NE#  MODERATE INDURATION# C AL C I L U T I T E  
MATRIX# 10X C A L C I T t #  0 5 *  CLAY# MOLLUSKS# FOSS I L  MOLDS#

MUDSTONE

4 8 . 3 -  4 9 . 2  LIMESTONE# WHITE# 05X POROSITY# MOLDIC# GRAIN TYPE*
C A L C I L U T I T E #  CRYSTALS# 9 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  MICROCRYSTALLINE# R A N G E t  CRYPTOCRYSTALL I NE TQ F INE# 
GOOD INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCITE  CEMENT# 
BANDED# 20% CALCITE#  MOLLUSKS# F OSS I L  MOLDS#

4 9 . Z -  5 0 . 0  LIMESTONE# WHITE# 1 5 *  POROSITY# MOLDIC# VUGULAR# GRAIN TYPEt
C A L C I L U T I T E #  0 0 *  ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  
MICROCRYSTALLINE# RANGEt CRYPTOCRYSTALLINE TO 
MiCkOCRYSTALL lNE#  GOOD INDURATION# C A L C I L U T I T E  MATRIX# 
BANDED# <45* QUARTZ# MOLLUSKS# F OSS I L  MOLDS# WORM TRACES#
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5 0 . 0 -  5 0 . 8  LIMESTONE# VERY LIGHT GRAY TQ L IGHT YELLOWISH ORANGE# 15?
POROSI TY*  MOLDIC# GRAIN TYPEt  C A L C I L U T I T E #  SKELETAL# 5 0 *  
ALLOCHEMICAL CONSTITUENTS*  GRAIN S U f c t  VERY F INE#  RANGEt 
MICROCRYSTALLINE TO F INE# MODERATE INDURATION# C A L C I L U T I T E  
MATRIX# 2 0 *  QUARTZ# MOLLUSKS# FOSSI L  HOLDS#

5 0 . a -  5 3 . 5  LIMESTONE# LIGHT GRAY TO MODERATE L IGHT GRAY# 1 5 *  POROSITY# 
MOLDIC# GRAIN T Y P t t  C A L C I L U T I T E #  SKELETAL CAST# 4 5 *  
ALLOCHEMICAL CONSTITUENTS# GRAIN S I Z E t  VERY F INE# RANGEt 
CRYPTOCRYSTALLINE TO FINE# MODERATE INDURATION# C A L C I L U T I TE  
MATRIX# 0 5 *  QUARTZ# 0 5 *  CALCITE#  0 5 *  CLAY# MOLLUSKS# F OSS I L  
MOLDS#

MUDSTONE# THIN WALLED GASTROPODS PRESENT IN  LARGE NUMBERS

5 3 . 5 “  5 5 . 0  LIMESTONE# L IGHT GRAY# 0 7 *  POROSITY# MOLDIC# VUGULAR# GRAIN
TYPEt  C A L C I L U T I T E #  0 5 *  ALLOCHEMICAL CONSTITUENTS# GRAIN 
S I Z E t  CRYP7UCRYSTALL INE#  RANGEt CRYPTDCRYSTALL IN£  TO 
MICROCRYSTALLINE# MODERATE INDURATION# C A L C I L U T I T E  MATRIX# 
4 5 *  QUARTZ# 0 5 *  CALCITE#  MOLLUSKS# FO SS I L  MOLDS#

5 5 . 0 -  5 6 . 0  LIMESTONE# VERY L IGHT GRAY# 2 0 *  POROSITY# MOLDIC# VUGULAR#
GRAiN T Y PE t  C A L C I L U T I T E #  CRYSTALS# 1 0 *  ALLOCHEMICAL 
CONSTITUENTS*  GRAIN S I ZE  t MICROCRYSTALLINE# RANGEt 
CRYPTQCRYSTALLINE TQ VERY F INE# MODERATE INDURATION# 
C A L C I L U T I T E  MATRIX# 4 0 *  QUARTZ# 10 *  CALCITE#  MOLLUSKS# 
F OSS I L  MOLDS#

5 6 . 0 -  5 9 . 4  LIMESTONE# LIGHT GRAY# 1 0 *  POROSITY#  MOLDIC# VUGULAR# GRAIN
TYPEt  C A L C I L U T I T E #  CRYSTALS# 3 0 *  ALLOCHEMICAL CONSTITUENTS# 
GRAIN S I Z E !  VERY FINE# RANGEt CRYPTQCRYSTALLINE TO F INE# 
MODERATE INDURATION# C A L C I L U T I T E  MATRIX# SPARRY CALCITE 
CEMENT# 4 0 *  QUARTZ# 1 0 *  CLAY# BROUN ANHYDRITE CRYSTALS# 
MOLLUSKS# FOSSI L  MOLDS#

5 9 . 4 -  6 2 . 0  LIMESTONE# VERY L IGHT GRAY# 1 0 *  POROSITY# MOLDIC# VUGULAR#
GRAIN TYP Et  C AL C I L UT I T E #  CRYSTALS# 6 0 *  ALLCCHEMICAL 
CONSTITUENTS# GRAIN S I I E t  VERY F INE# RANGEt 
CRYPTQCRYSTALL I NE TO MEDIUM# MODERATE INDURATION# 
C A L C I L U T I T E  MATRIX# SPARRY CALCITE  CEMENT# 3 0 *  QUARTZ# 2 0 *  
CLAY# 8R0WN ANHYDRITE CRYSTALS# MOLLUSKS# FOSSI L  MOLDS#

TD

U T H O L C G I O  LOG
W-1Q303C. DADE: CD. T56S# R38t* SEC



W-103C2C
OALfc CO. T^cS R3dt SEC 34NE £5 31 00 N 80 30 53 «

TOTAL OEPTH-GCOtiU FI. ELEV.- 008 FT, SAMPLES- 00010-00060 FT.
CUMPLLTtC- ?V.0tt.U DEPTH WORKED 00060 FT.

i*£LL NAhfc-
ulOi* SFWMu# Pfclt 0 AUtNHAIE R” DKlLLtR# CONTINUOUS CORE 
RtrtAKKS-
OESCRibtD dY JEFF HfcK* t MARC h 1983)* SAMPLE QUALITY- EXCELLENT,
HYuKDGtuuOGIC UNITS

10.0- oC.O FT. blSC AYNE AQUIFER

s o u t h  Fl o r i d a  w m o  - l i t h q  l u g  p r i n t o u t

STRAT1GRAPHIC FORMATIONS -

10.0- 14,5 MIAMI uOLITfc
o0.0 FT. THOMPSON FURCATION

LllHULOtiC LOG
W-10 30 2L ,  uAUE CO.  T i 6 S *  R38E*  SEC 34NE

. 0 -  1 0 , 0  h U  SAMPLE#

1 0 . 0 -  1 * . 5  L I Mt ST  ONl # * H I T £  TD LIGHT YELLOWISH ORANGE# 35X POROSITY#
VUGULAR# POSSIBLY  HIGH PERMEABIL I TY#  GRAIN TYPE * OOLITE#
u u L i l t  wAST# 9 0 *  ALluCr i f c fUCAL CONSTITUENTS# GRAIN S I Z E l
FINt# xANGfci MlCROCRYSTAlLINt TO MEDIUM# hUDtkAlt
INDURAliON# CALCILUTITE MATRIX# 05% QUARTZ SANO# IRON STAIN#
NO FOSS I L#  OOLI TES*

1 * 0 -  1 5 , 0  L i M t S T U N t #  L IGHT YELLOWISH ORANGE TO WHITE# 1 0 *  PUROSITY#
VUGULAR* POSSIBLY  HIGH PE K M E A b l L l T Y#  GRAIN TYPfcl  CRYSTALS# 
SKtLfcTAt CAST*  75 & ALLOC hEMIC A l  CONSTITUENTS*  GRAIN S I Z E l  
r I N t *  RANGE I MICROCRYSTALLINE TO GRANULE# MODERATE 
I NCLKr t l i GN#  C A L C I L U T I T E  MATRIX# SPARRY CALCI TE  CEMENT# IRON 
ST A I N*  0 2 *  QJAKTZ SAND# NO F OS S I L *

1 .5 .0 -  l t - . O  k iMt iTOMfc#  r fhlTE TO MODERATE YcLLUwI SH  BROWN* Q 1 X  POROSITY#
VUGUl AR*  P I N  POINT VUGS* POSSI BLY  HIGH PERMEABIL ITY#  GRAIN 
1 YPEI  cRYS IALS*  C A L C I l UT l TE#  i O *  ALLOCHEMICAL CONSTITUENTS*  
GRAiN S I Z c t  VcKY F l N t *  RANGE t CRYPTQCRYSTALLINE TO MEDIUM* 
POuK i N D U R A l I L N #  Ca l C I L U T I I E  MATRIX# SPARRY CALCITE  CEMENT* 
IRON S T A I N *  074 wuARTZ SAn D# NO FOSSIL#

18.0- iu.S LlfitSTuiU* VERY LIGHT GRAY TO MODERATE YELLOtt ISH BROWN# 40*
PU RD S I T r *  VUGULAR# INTcRGRANULAR# POSS I BLY  HIGH 
I ' t f t f c A d i L l  TY* GRAIN T T P t * C ALC1LUT I Tb#  SKELETAL# CRYSTALS# 
^OX ALLuCnt iHICAL CuNS TI  TUtNTS# GRAIN S I Z E l  F INE# RANGE i 
MCKOCk YSTA LL l N f c  Tu MEDIUM# POOR INDURATION# C A L C i L U T l T E  
i l r t lKlX# MULLUSKS* FOSSIL  MOLDS*

60



L i  J H u L G G K

#-iQ302C. 

20.i-

2H .5-

25.0-

25.7-

21* * 2- 

30.0-

34.0-

37.0

OADE Co. T56S* R38E# StC 3<»N£

24.5 LIMESTONE* Y l l LONISH GR a Y# 01% PuRuSITY# INTERGRANULAR#
GRAIN TYPE* CA l CILUTITE# CRYSTALS# INTRACLASTS* 60* 
ALLOCHEMICAL CONSTITUENTS# GRAIN SIZE* VERY FINE* RANGE* 
MICROCRYSTALLINE TO FINE* MODERATE INDURATION# CALCILUTITE 
MATRIX# 35* QUARTZ SAND* 20% SPAR* NO FOSSIL*

LIMESTONE* LIGHT BRCUNiSh bRAY Tu YE l LD*1SH bRAY# 02* 
POROSITY* PIN POINT VUGS* LU* PERMEABILITY* GRAIN TYPE I 
CALCILUTITE* CRYSTALS* INTRACLASTS* 70* ALLOCHEMICAL 
CONSTITUENTS* GRAIN SIZE* FINE* RANGE* MICROCRYSTALLINE TO 
MEuluM# GOOD iNOuRATiQN* CALCILuTIT E MATRIX* SPARRY CALCITE 
CEMENT# 30* LIMESTONE* iHU FOSSIL*

25./ LlMESTUNt# VtRY LIGHT ORANGE TO W H U t *  15% POROSITY*
VUGULAR* FRACTURE* POSSIBLY HIGH PERMEABILITY# GRAIN T Y P E » 
w A L C l L O U T t *  CRYSTALS* INTRACLASTS# BC* A l LOCHEMICAL 
CONST IT UENTS* GRAIN SIZE* FINE# RANGE * MICROCRYSTALLINE TD 
MEDIUM* MODERA i E INDURATION, CALCILUTITE MATRIX* SPARRY 
CALCITE CEMENT* 253 <JUa R U  SAND# 10* SPAR#

29.2 LIMESTONE* WHITE TO LIGHT YELLOWISH ORANGE* 05* P0R0SI1Y* 
INTERGRANULAR, PIN POINT VUGS* GRAIN TYPE* C A L C I L U U T E *  
CRYSTALS* INTRACLASTi# 25* ALLOCHEMICAL CONSTITUENTS# GRAIN 
SIZE: ftiCRCCRYSUlLINE# RANGE * MICROCRYSTALLINE TO FINE# 
MODERATE INuuRATiON# Ba NDED* 10* QUARTZ# 05* SPAR# MOLLUSKS# 
BRYUZOA# FOSSIL FRAGMENTS#

30.0 LIMESTONE* #iH IT E * 15* PORLSITY* MOLDIC* GRAIN TYPE*
S K E L E U L *  INTRACLASTS, CALCILUTITE# 73* ALLOCHEMICAL 
CONSTITUENTS# GRAIN SIZE* FINE# RANGE* h xCROCRYS IALLINE TO 
MEDIUM# POCR INDuRATiON# CALCILUTITE MATRIX# 05* SPAR# ISON 
iTAlN# MOLLUSKS# BRYluUA* FOSSIL FRAGMENTS* FOSSIL MOLDS#

34.0 LIMESTONE* *HITE TO GRAYISH ORANGE* 2C2 POROSITY# FRa C U R E #  
MULuIC# VUGULAR* GRAIN TYPE* CRYSTALS* CALCILUTITE* 10* 
ALLOCHEMICA l CONSTITUENTS# GRAIN SIZE* CRYPTQCRYSTALLINE* 
RANGE* CRYPTu CRYST a LLINE TO VERY FINE# GOOD INDURATION* 
SPARRY CALCITE CEMENT* C A l CILUTITE MATRIX# 25* CALCILUTITE# 
IRON STAIN# MOLLUSKS* FOSSIL FRAGMENTS# FOSSIL MOLDS#

37.0 LIMESTONE* VcRY LIGHT GRAY TC GRAYISH ORANGE# 20* POROSITY# 
FRACTURE* MOLOIC* GRAIN TYPE* CALCILUTITE* CRYSTALS* 
INTRACLASTS* 20* ALLUCHcMICaL CONSTITUENTS# GRAIN SIZE* 
MICROCRYSTALLINE* RANGE: CRYPTQCRYSTALLINE TQ VERY FINE* 
MODERATE INDURATION* CALCILUTITE MATRIX# SPARRY CALCITE 
CEMENT# 1>j % SHAR# IROih STAIN# MULLUSKS* FOSSIL FRAGMENTS* 
FOSSIL M L l L S *

36.0 LIMESTONE# LIGHT BLUISH GRAY* 20* POROSITY# VUGULAR# 
INTERGRANULA k # GRAIN TYPE* INTRAC l ASTS* BIDGENIC# 90* 
ALLOCHEMICAL CONSTITUENTS* GRAIN SIZE* MEDIUM# RANGE* 
MICROCRYSTALLINE TO COARSE# POUR INDURATION# CALCILUTITE 
MATRIX# 10* SPAR#

LOG

61



LIT HuLOGIC 
W-1Q302C.

3b.0- 

*t O . 0"”

• 0~ 

5u.O- 

5£.5-

55.0

57*3-

OAOE CO. T56S# RStiE# SEC 34NE

40.0 ClAY# MUDtfcATE LIGHT GRAY TO MODERAT E GRAY# 15* POROSITY# 
MOLOiC, LUfc PERMEABILITY# MODERATE INDURATION# CALCILUTITE 
r A T k i X# FOSSIL MOLDS#

4*.Q LIMESJONt# VtRY LIGHT GRAY TO LIGHT GRAY# C5* POROSITY# 
INTERGRANULAR# hULDIC# VUGULAR# GRAIN TYPEt CALCILUTITE# 
BIOGENIC# 15* ALLOCHEMICAL CONSTITUENTS# GRAIN SIZE t 
HiCkuCRrSlALLlNfc# RANGEt CRYPTQCRYSTALLINE TC MEDIUM# 
MODERATE INDURATION# CALCILUTITE MATRIX# FOSSIL MOLDS# 
MOLLUSKS,

50.0 LIMESTONE, WHITE, 20& POROSITY# MOLDIC# POSSIBLY HIGH 
HfcxrtcAtiiLITY# GRAIN TYPE* CALCILUTITE# BIOGENIC# 25* 
ALLOCHEMICAL CONSTITUENTS# GRAIN S1ZEJ VERY FINE# RANGEt 
CRYPTuCRYSTALLINE Tj LJAlot# POOR INDURATION# CALCILUTITE 
MATRIX# C1% QUARTZ SAND# O i Z SPAR# MOLLUSKS# FOSSIL MOLDS#

5£.1> LIMfcSTUNt# VERY LIGHT GRAY TO WHITE# 1CX POROSITY, MOLDIC# 
VUGUlAR# GRAIN TYPEt CALCILUTITE# 05S ALLOCHEMICAL 
CONSTITUENT*# GRAIN SIZEt MlCRDCRYsIALLINE# RANGEt 
CRYMuCRYSTALLINt TQ VERY FINfc, MODERATE INDURATION# 
CAlCILUTITE MATRIX, 01* SeAR# 01£ CUARTZ SAND# MOLLUSKS#

55.0 LIMESTONE# WHITE# 1&* PURU>I IY# MuLOIC# INTERGRANULAR# GRAIN 
TYPEt CaLCILUTITE# Ck *STALS# 10* ALLOCHEMICAL CONSTITUENTS# 
GRAIN SIZEt MiCROCRYSTALlINE# RANGE! CRYPTQCRYSTALLINE TQ 
VERY FlfcE# POOR 1NQURAT iON# CALCILUTITE MATRIX# 05* QUARTZ 
SANL# 05X SPAR# MOLLUSKS# FOSSIL MOLDS#

POROSITY MAY BE HIGHER 0U£ TD PRESENCE OF LARGE VUGS*
SMALL SPHERES COMPOSED OF CUARTZ GRAINS ALSO PRESENT

57.5 LIMESTONE# *HITE Tu VtRY LIGHT GRAY# <£QX POROSITY# VUGULAR# 
MOLDIC# GRAIN TYPEt CALCILUTITE# CRYSTALS# 50* ALLOCHEMICAL 
CONSTITUENTS# GRAIN SIZtt FINE# RANGEt MICROCRYSTALLINE TO 
MEDIUM# MODERATE IN DORAT i ON, CALCILUTITE MATRIX# SPARRY 
CALCITE CEMENT# i5* fiUARU SAND# 05* SPAR# MOLLUSKS# FCSilL 
nULOS#

5V.0 LIMESTONE# VERY LIGHT GRAY TO LIGHT GRAY# 10* POROSITY# 
VUGULAR, MOLOIC# GRAIN TYPtt CALCILUTITE# CRYSTALS# 7 9% 
aLlOCHEMILAL CONSTITUENTS# GRAIN SIZEt FINE# RANGEt 
MICROCRYSTALLINE TO MEDIUM# MODERATE INDURATION# CALCILUTITE 
MATRIX# SPARRY CALCITE CtMENT# 35* QUARTZ SAND# 10* SPAR# 
MOLLUSKS# FOSSIL MOLDS#

60.0 LIMESTONE# LIGHT BLUISH GRAY# 1 5 % POROSITY# INTERGRANULAR# 
VUfaULAR# POSSIBLY HIGH RERMEABIL1TY# GRaIN TYPEt BICGENIC# 
SKELlTal# H o X aLluCHEMiCaL CONSTITUENTS# GRAIN SIZEt COARSE# 
RANGEt GRANULE TO FINE# POOR INDURATION# CALCILUTITE MATRIX# 
iPARkY CALCITE CiHthf# 33*. CUARTt SAND# 10% SPAR# MOLLUSKS# 
fossil fragments#

rc.NtolKAL POROSITY 
TO

LOG
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S O U T H  F L O R I D A  W M O  - L I T H O  L O C  P R I N T O U T

W-1030IC
UADfc CO. T56S R38t SEC J^NE tS 30 bo N bO 30 53 W

TOTAL OcPTH-OOOfcU FT. ELEV.- 00b FT. SAMPLES- GG011-00060 FT.
COhPLtTEu- 79.0b.ia DEPTH WORKED 00060 FT.

W£lL NAMt-
C i 0 3 # SFViMD# P t T c  OAOEnHaLEn- D R I L L E R #  C O N T I N U O U S  C O R E  

KEriARKS-
UciCRititU 6t JEFF HfcftK (MARCH 1963)# SAMPLE QUALIT Y-EXC E LLfcNT . 
HYORuGEQLGGIC U M T S

24.0- bu.O FT. biSC a YNE AQUIFER

S T K A T I G R A P H I C  F O R M A T I O N S  -

1 1 .0 - 1 9 . 5  M I A M I  O O L I T E
1 9 . 5-  6 0 . 0  FT. T H O H P  SON F O R M A T I O N

LifriQLOGIC L O b
Srf-1 0 3 0 lC. D A D E  C O .  1 3 6 S# R 3 8 E# SE C 3 4 NE

.0 - 1 1 . 0  N U  S A M P L E ,

1 1 .0” 1 9 . 5  L I M E S I O n c #  * H 1TE TO L I G H T  Y E L L O k l S H  O R A N G E #  3 5 * P O R O S I T Y #

V U G U L A R #  P O S S I B L Y  H I G H  P ERM E A 8 1 L 1 T Y# G R a I N  T Y P E i  Q Q L I T E #  
LIQLITE C A S T #  C R Y S T A L S #  9 0 * A L L O C H E M I C A L  C O N S T I T U E N T S #  G R A I N  
S I Z E *  F i N t #  R A N G E S  M I C R O C R Y S T A L L I N E  T D  M E D I U M #  M O D E R A T E
I N D U R A T I O N #  C A L C I L U T I T E  M A T R I X #  0 5 * Q U A R T Z  S A N O #  I R O N  S T A I N #
O O L I T E S #  M U l l L S K S #  * O R M  T R A C E S #

1 9 .5 - 2 1 .& L I M E S T O N E #  M G L t R A T t  Y E l L O w I S H  B R Q y N  T O  L I G H T  Y E L L O W I S H
O R A N G E ,  Q 5 £ P O R O S I T Y #  P IN P O I N T  V U G S #  G R A I N  T YP E*  
C A L C l L U f l T E #  C R Y S T A L S #  SO* A L L O C H E M I C A L  C O N S T I T U E N T S #  G R A I N  
S I Z E  J M I C R O C R Y S T A L L I N E #  R A N G E *  C R Y P T Q C R Y S T A L L I N E  TO V E R Y  
F I N E #  G O O D  I N D U R A T I O N #  C A L C I L U T I T E  M A T R I X #  3 5 * Q U A R T Z  S A N O #  
I R O N  S T A I N #  NO F O S S I L #

Z l * 5 - 2 4 . 0  LlMfcSTONE# V E R Y  L I G H T  G * A Y ,  l t %  P O R O S I T Y #  I N T E R G R A N U L A R ,
M O L O I C #  G R A I N  T Y P E *  C A L C I l U T I T E ,  C R Y S T A L S #  S K E L E T A L  C A S T #
5 0 % A L L U l H t H I C A L  C O N S T i T U t N T S #  G R A I N  S I Z E l  V E R Y  F IN E , R A N G E t  
M I C R O C R Y S T A L L I N E  T U  M E 0 1 UN# M O D E R A T E  I N D U R A T I O N ,  C A L C I L U T I T E  
M A T R I X #  S P A R R Y  C A L C I T c  C E M E N T #  0 5 * Q U A R T Z  S A N U #  M O L L U S K S #

£ 4 .0 -  2 6 . 0  L I M E S T O N E #  G R A Y I S H  Q R A N b E  P I N K #  Q Z %  P O R O S I T Y #  P I N  P O I N T
V U G S #  G R A I N  T Y P E J  C A L C I l U T I T E #  0 6 % A L L O C H E M I C A L  
C O N S T I T U E N T S #  G R A I N  S I Z E : C R Y P T G C R Y S T A L L I N E #  R A N G E :  
C R Y P T O C R Y S T A L H N E  TO M I C R U C R Y S T A L L I N E #  G O O D  I N D U R A T I O N #  
C A L C I L U T I T E  M A T R I X #
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*.i iHOLCiSl 
W-1G3GIC,

26.0-

2 V .0-

34.0-

35.0-

36. 0-

3 9 . I*— 

40.0-

42 .0-

OAut CU. T:>6S# RjtJE# SEC 34NE

£ 9 . 0  H H E S T O N E #  a H I T t #  1 5 * P u R O S l T Y #  V U G U L A R #  I N T E R G R A N U L A R #
M O L D I C #  G R A I N  T Y P b i  IN I k A C L A S T S #  S K t L E T A L #  9 5 * A L LG C Hf c Mi C AL  
L QNS T I T U E N  TS# G R A I N  S W f c *  C O A R S E #  R A N G E *  M E D I U M  TO G R A N U L E #  
H O u E R a T E  I N D U R A T I O N #  S P A R R Y  C A L C I T E  CfchENT# C A L C I l U T I T E  
M A T R I X #  B E D D E D #  10/4 S P A k #  0 2 * C A L C I L U T I T E #  C O Q U I N A #  
ftULLUSKS# B R Y G i O A #  F O S S I L  FKAbtft F L S S I L  K O L O S #

34. ij LIMESTuNt# VtRY LIGHT GRAY# 10* POROSITY# MOLDIC#
I N T E R L K Y S T A l L I N E #  V U G U L A R #  G R A I N  TYPE * I N T R A C L A S T S #  
fciiCfcEiUC# SKELfclAL C A S T #  (0 % A L L O C H E M I C A L  C G h S T l  f U ENT S#
G R A I N  S I Z E l  V E R Y  F I N E #  R A N G E  I M I C R O C R Y S T A L L I N E  TO V E R Y  
L u A K S E #  M U O t R A T E  I N D U R A T I O N #  C A L C I L u T l l E  M A T R I X #  2 0 *
L All I LuT IT k# 0 4 * S P A R #  M O L L U S K S #  Y0 2 QA# F O S S I L  H O L D S #

35.0 CALCARtNlTt# DARK YelLC<USri CiRaNGE TC MODERATE YELLOWISH 
dRCiWN# G U  POROSITY# I« f RAGRANULAR# LOW PERMEABILITY# GOOD 
INOlRaT iON# SPa k kY CALCITfc CEfitM# 20* QUART2 SAND#

3 6 . 0  C L A Y #  rtDOfckATb L I G H T  G R A Y #  0 6 ?. P O R O S I T Y #  M O L D I C #  L OW  
P E R K E A S I l I T Y #  G O O D  i N O U R A T i O N #  C a l C I l U T I T E  M A T R I X #  M O L L U S K S #  

F O S i i L  F R A G M E N T S #  F O S S I L  M O L D S #

M U D S T O N E

3 9 . 0  L I M E S T O N E #  W H I T E #  0 5 4  ('QkOSiTY# M O L D I C #  G R A I N  T Y P E *  
C A L l U U T I U #  B I O G E N I C #  2 0 * A L l U C H E M I C A L  C C N S T I T U E N T S #  G R a I N  
S m *  C k Y P T O C R Y S T ALLlNt# R A N G E *  V E R Y  F IN E TQ 
C k Y P T O C R Y S T A L L I N E #  M O D E R A T E  I N D U R A T I O N #  C A L C I L U T I T E  M A T R I X #  
0 :>* QliAkTi# C H A L K Y #  M O L L U S K S #  F O S S I L  F R A G M E N T S #  F O S S I L  
H U L L S #

CHibNt SP. A8UN0AN T

4 C .0 C L A Y #  M Q U t k A T t  L I G H T  G k A Y  TO L I G H T  G R A Y #  1 0 * P O R O S I T Y #  
I N I K A G R A N U L a R #  G O O D  I N D U R A T I O N #  C A L C I L U T I T E  M A T R I X #
M u L L u S K i #  F O S S I L  F R A G M E N T S #  F O S S I L  M O L D S #

4 2 . 0  L i f t S T O N E #  V ER Y L i G H T  G R A Y #  0 7 * P O R O S I T Y #  v L G o L A R #  G R A I N
T Y P c *  C A LC I Lu T iT fc #  2 0 * A L L C C H c f U C A L  C O N S T I T U E N T S #  G R A I N  
S l i E I  C R Y P T O C R Y S I A L L I N L #  R A N G E t  V E R Y  F I N E  TG 
C R Y K l O C R Y S T A L L I N k #  G U u D  I N D U R A T I O N #  C A L C I L U T I T E  M A T R I X #  1 0 * 
m U A k U #  L H A L R Y #  rttuIoM R c C R Y S T A L l U a I  ICN# M O l L O S K S #

* 4 . 0  LiMtSTUrtfc# V t R Y  L I G H T  G R A Y #  I S* P O R O S I T Y #  V U G U L A R #  M O L O I C #
P O S S I B L Y  H i G H  P E R n E A S I L i T Y #  G R A I N  T Y P E *  C A L C I L U T I T E #  7 0 * 
A l L C C k E M K A L  C O N S T I T U E N T S #  G R A I N  S IZ E l V E R Y  F I N E #  R A N G E  I 
F I N E  Tu C R Y F ( O C R Y S T a L L I N E #  G C O O  I N D U R A T I O N #  C A L C I L U T I T E  
M A T R I X #  S P A R R Y  C A L C I T c  CEf-fcNT# ^ 5 * Q U A R T I #  1 0 * S P A R #  
M u L l u S K S #  FOSSIL. M O L D S #

LOG
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LITh OLQGIC
H-iOiOlC.

44.0-

45.0-

46 ■ 0

4 7 .0—

49. 0-

50.0-

ii .0-

54.0-

LQG
DADE CD. T5oS# R3bE, StC S4KL

*t5.0 LlrtESTONfc# VERY LIGHT GkAY TC LiGHT GRAY* 07-4 POROSITY#
VUGULAk# MOLOiC# LG* P tRMit Ad ILI T Y# GRAIN TYPE* CALClLUIflTE, 
2U* ALLOCHEMICAL CONST IT UENTS# GRAIN SIZE* NICROCRYSTALnNE# 
RANGE* wek Y FINE TO CRYPTLCRYSTALLINE# GUCD INDURATION# 
CALCILUTITE MATRIX* SPARkY CALCITE CEMENT# 1C* QUARTZ# 05* 
SPAR# MOLLUSKS# BRYOZQA,

h c.O LIMESTUNc, VtRY LIGHT GRAY, 1OX POROSITY# VUGULAR# MQLUIC# 
LO* PERHEABltlTY, GRAIN TYPt* CALCiLUTlTfc# SKELETAL,
SKtLETAL CAST# 20* ALLOCHEMICAL CONSTITUENTS# GRAIN SIZE* 
MICROCRYSTALLiNE# RANGE: VERY FINE TQ CRYPTQCRYSTALLINE#
GOQO 1NUUR AT i Oh# CALCILUTITE MATRIX, SPARRY CALCITE CEMENT# 
13* QUARTZ# icat SPAR, Mu LLlSKS, FQSSIL MOLDS#

PECTEN SP.

47.0 LIMESTONE, VtRY LiGHT GRAY# 15* POROSITY# VUGULAR, MUlDIC, 
Lu* PERMEABILITY, GRAIN TYPE* CALCILUTITE# SKELETAL, 
CRYSTALS# ZbK ALLOCHEMICal CUnSTITUENTS, GRAIN SIZE* 
MiCRUCRYSTALLiNc, RANGEl VERY hlNt Tu CRYPTOCRYSTALLINE#
GOOD INDURATiON, CALCILUTITE MAt RIX# SPARRY CALCITE CEMENT, 
10* SPAR# J*OLLUSKS#

4V.G LIMESTONE, VtRY LIGhT GRAY# ib t POROSITY# VUGULAR# POSSIBLY 
HIGH PEKrtEAtiiHT Y# GRaIN TYPE* CALCILUTITE# CRYSTALS# 
SKtLETAL# 754 A LLuCHErtIC AL CONSTITUENTS# GRAIN SIZE* VERY 
i-Iivt# RANbLJ FINE IQ CRYHTCCRYSTaLLINE, GOLD INDURATION# 
CAlCILUTIU MATRIX, SPARRY CaLCaTE CEMENT# lit QUARTZ# 05* 
SPAR# MuLLUSKS#

50.0 ClAY# VtRY LIGHT GRAY TO LIGHT GRAY, 15* POROSITY, MOLDIC# 
VUGULAR# INTERGRANULAR, POOR INDURATILK, CaLCILUTITE MATRIX# 
CLAY MATRIX, £031 QUARTZ, 01* SrAR, MOLLUSKS# PLANKTQrtIC
F OR AM IN i F E RA#

MUDSTONt

53.0 LIMESTONE, WHITE TO VERY LIGHT GRAY# it* POROSITY# VUGULAR# 
ftJlU1C# INT tR GkANliL AR, GRAIN TYPE* CALCILUTITE# SKELETAL 
CAST# CRYSTALS, 75* ALLOUHEMICAL COM3T1TUENTS# GRAIN iiZEl 
FINE# kaNGE* MEQIUfl TQ MIlRGCRYSTALLINE# POOR INCURATION# 
CALCILUTITE MATRiX, 10& QUARTZ, 01* SPAR# MOLLUSKS#

54.0 LIMESTONE# *HITE TO VERY LIGHT GRAY# 02* PuklSITY* MOLDIC# 
GRAIN TYPE* CRYSTALS, b 5 Z AlLOCHEMICAL CONSTITUENTS# GRAIN 
SiZE* FiNE, RANGE* MEDIUM TO VtRY FINE# GOOD INDURATION, 
SPARRY CALCITE CtMENT, 10* CALCILUTITE, MOLLUSKS,

Sfc.g LIMESTONE# VERY LIGHT GRAY, 10* POROSITY, VUGULAR# MOLDIC# 
GRAIN TYPE* CRYSTALS, CALCiLlHit# 60* ALLOCHEMICAL 
CONSTITUENTS, GRAIn SIZE* VERY FINE, RANGE* FINE TO 
MICROCRYSTALLINE, GOOD iNuURAi iON, SPARRY CALCITE CEMENT, 
LANDED, 10* CALCILUTITE# 03* QUARTZ, MCLLUSKS#
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l XTHu LDGIC LOG
tf-i. J 301t • DAUt Cu» T5cS# R3bE# itC

50.0- 57.0 LiMcSlDNE* WHITE* 20* POROSITY* INTERGRANULAR# <»ftAIN TYPEi
€ALClLUTATE# CRYSTALS* 10* ALLOCHErtlCU CONSTITUENTS* GRAIN 
Slit* M1CRGCRYSTALLlNt, RANGE * VERY FINE TC 
CkYelbCKYSlALLlNt* MUti ER AT f INDURATION* C A L C I L u U f E  MATRIX*
4 5 £ O c A K U *  MOLLUSKS*

57.0- 5b .0 LlrtuSIjNt, «HlTE TO VERY LIGHT GfcAY# lUt POROSITY*
INIERbKAftULAk* MQLDiC* GRAIN TYffc: CRYSTALS* CALCILUTITE* 
SKELETAL CASi* 20* ALLuCrtthiCAU CU m STITUENTS* GRAIN SIZEl 
VcRY FINE* Ra N G E i CRYP1OCfrYST ALL IKE T0 MEDIUM* MODERATE 
iribUR At a Un * SPARRY C m LCITE CE»icMT* 30£ CUARTZ* WORM TRACES# 
MOLLUSKS* BkfUiOA*

50.0- 5S.G SAriU# uHlIE ru DARK Rtu PUkPLE* 15* PQR0SI1Y# INTERGRANULAR#
GRAIN SIZEl FINE* KANGc* MEDIUM TQ V b k Y FINE# SU3—ANGULAR* 
McUiUM SPHcKaCI TY* *»jO-KAT£ INOUkATiuK* SPARRY CALCITt 
CfchENl# CALCILoTITE MATRIX# Z Q % SPAR* MOLLUSCS* FOSSIL 
PiULuS# BRYUluA#

5V.0- 6U.0 LifitSTuNt* VtRY LIGHT GRAY# 05* PORQSIlY* MOLDIC*
lHTcRGRANULAR* VUGUlAR* GRAIN TYPtl CRYSTALS* BIOGENIC* 704 
ALLUCHEHICAL CUN511TUENTS# GRAIN SiZfci FINE# RANGE I MEDIUM 
1U VERY FINE# tujD INCUkAIIUN* SPAKRY CALCITE CEMENT* lit 
iiUAKU# MOLLUSKS* BRYUiOA*

TO
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P A k A M E T E k  RANGE OF VALUES U N I T S

DATE 7 / 1 5 / 8 0  -  3 /  1 / 8 3  M O / t ) A / Y f t

S T A T I O N  -  7A C CO t

HLirtfcSTEAO WATER D U A L I T Y  D a TA BEFORE 5*331 P U M PING

PR O J E C T  HQM OATE OF P R I NTING 1 2 / 0 3 / 8 4

s r  a r i c n D A f t T I M E T tMH SP CCND L A3 COND Ph LAB PH Ttfte C L l OP T . S U S . S D
CODE n o / D a / y k H i J u H f U I h CENT UMHOS/ CK U Mh OS /CM J TU U N I T S MG/L

NUM.  V A L S . i 2 3 3 3 c 0 0
AVERAGE 2 6 . v) 5 1 1 . 4 6 7 . 7 . 5 5 7 . 1 0
S T .  D E V . 2 . 0 1 3 4 . 5 1 . . 2 3 . 2 8
K I N .  V A l . 2 4 . 4 4 1 6 . 4 1 5 . 7 . 3 0 6 . 7 7
M A X .  V A L . Z o .  j 6 0 o . 5 1 6 . 7 . 7 5 7 . 2 9

NOX NC2 NH4 r « N TDKN UPU4 TPG4 T D P 0 4 S 1 0 2 HAfrONESS T . C I S . S D
MG N / L MG N / L MG N / L Mt, N / L MG N / L MG P / L MG P / L P*G P / L M G /L M G/ LCA CO f  G / L

NUM.  V A L S . 3 3 2 1 1 2 2 1 1 3 3
AVERAGE • • n ib . 0 7 6 . 0 1 1 . 5 4 . 7 3 . 0 0 3 . 0 1 1 . 0 0 4 5 . 3 2 2 1 . 7 3 5 6 . 0
S T .  D E V . . 4 3 7 . 0 0 . 0 0 1 . 0 1 3 3 2 . 7 4 3 . 3
N 1 N .  V A L . • I C Y . 0 2 4 . 0 1 1 . 3 4 . 7 3 . 0 0 2 . 0 0 2 . 0 3 4 5 . 3 1 8 4 . 2 3 3 0 . 0
M A X .  V A L . . 9 0 7 . 1 5  A . 0 1 1 . 5 4 . 7 3 . 0 0 4 . 0 2 0 . CC4 5 . 3 2*i 3 * 9 4 0 t  . 0

NA h CA rtG CL SG4 ALK T D I A L  FE T O I S S  FE
M G / L M G/ L M G / L MG M G / L M G /L M E Q / L M G/ L M G / L

K U H .  V A L S . 3 3 3 3 3 Z Z 0 Z
AVERAGE 2 9 . 9 0 1 . 3 3 n . z z 6 . 4 3 4 4 . 4 9 . 9 4 . 4 8 . 0 3
S T .  D E V . 7 . 5 0 . 2 2 S . 9 6 1 . 9 9 I f ,  5 5 . 4 . 6 5 . 0 1
K I N .  V A L . 2 3 .  4 t 1 . 1 7 6 b .  70 4 . 3 0 i i . 3 6 . 0 4 . 0 2 . 0 2
M A X .  V A L . 3 6 . 1 1 1 . 5 6 6 4 . 0 9 e . 2 5 5 4 . 2 1 3 . 7 4 . 9 4 . 0 3

- - j
ro



H UM .  V A L S *  
AVERAGE 
S T .  D E V .  
M I N ,  V A L .  
M A X .  V A L .

N UN *  V A L S .  
AV ERA GE 
S T .  D E V .  
M I N .  V A L .  
M A X .  V A L .

H U M .  V A L S .  
AVERAGE 
S T .  D E V .  
H I M *  V A L .  
M A X *  V A L .

PARAMETER RANGE OF VALUES U N I T S

F O M E S T t A G  HATER Q U A LITY DAT A  B E F O R E  S-331 P U M P I N G

P R O J E C T  H0H DATE OF P R I N T I N G  1 2 / 0 3 / 8 4

S T A T I C *
CODE

NOX
MG N / L  

4
. 2 1  9 
. 1 9 9  
.016  
. 4 6 4

NA
M G / L

4
3 0 . 3 6

6 . 7 9
£4.00
3 7 . 8 9

DATE

S T A T I O N  -

DATE
M O / O A / Y R

7 / 1 5 / 8 0  

> 6

T I M E
HOURfMIN

NG2
MG N / L  

4
. 0 2 5
. 0 2 4
. 0 0 4
. 0 4 6

K
M G / l

4
1 .68

. 6 0
1 . 1 7
2 . 5 3

NH4
MG N / L

2
.02
.01
.01
.Qi

CA
M G / L

4
7 2 . 6 6
1 1 . 7 1
6 1 . 5 3
6 8 . 5 6

3 /  1 / 8 3  

CO0E

M O / D A / Y R

TEMP
CENT

4
2 6 . 6
<1.4

2 3 . 0
2 9 . 0

TKN
MG N / L  

1
1 . 6 2

1 . 8 2
1 . 6 2

MG
M G / L

4
5 , 5 8
1 . 5 6
4 . 3 3
7 . 7 6

SP CONO 
UMHOS/CM

3
5 2 3 .
1 0 2.
4 2 6 .
6 3 0 .

TDKN 
MG N / L

1
.66

• ot> 
.66

CL
M G / L

4
4 2 . 9

6 . 9
3 4 . 4
5 1 . 0

L AS  COND 
UMHOS/ CM

4
4 6 5 .
1 1 6 .
3 7 5 .
6 3 5 .

0 P 0 4  
MG P / L

2
. 0 1 6
. 0 1 6
. 0 0 4
. 0 2 7

S 0 4
M G / L

4
1 3 . 6

7 . 6
6 . 6

2 3 . 6

PH

7 . 6 4
. 3 9
?.30
3 . 1 5

TPQ4
MG P / i .

3
. 0 2 6
. 0 1 6
.011
. 0 4 3

AL K
M E Q / L

4
3 . 6 3

. 8 2
2 . 7 2
4 . 7 0

LAB PH

4
7 . 2 7

* 3 5
6 . 7 9
7 . 6 2

T D P 0 4  
r.,' P / L

1
. 0 0 4

. 0 0 4

. 0 0 4

T O T A L  FE 
M G / L

TURB 
J TC

CCLOR
U M T S

S 1 0 2  
M G / L

1
5 . 3

5.3
5.3

T O I S S  FE 
M G / L

. 0 3

.01
>02
>03

T . S U S . S O
M G/ L

HARDNESS
M G/ LCA CO

4
2 0 4 . 4

3 5 . 6
1 7 1 . 5  
2 5 3 . 1

T . D I S . S C  
HG /  L

4
3 4 5 . 6  

5 2 . 7  
2 6 8 . 0  
4 1 0 .  0

(

C

o j

(



HJftcSTcAL «AffcR SitALil 1 CaTA BEFORE S-331 PUnPING

pKtjJfcCT nDtt DATE Of PRIST INC, .t.2/03/04

N u n .  V A t S .  
A V t R A t i f c  

S T .  UE if • 
M I N .  v A L .
M a X. VAL.

N U M .  V A L S .  
AVfcf i  AGE 
S T .  D E V .  
n i t * ,  v a l .  
h A X .  V A L .

(HUH * V A L S .  
AVERAGE 
S T .  U E V .  
N 1 N .  V A L .  
H A X .  V A L .

PARArtETfcfc

DATE

S T A T I O N  <

R A * G t  o f  v a l u e s L i h l T S

7 / 1 5 / 6 j  

BA

j /  1 / 6 3  h O / D A / T R

STATION
C L D t

N L *
Mj M / L 

k

1.1*6
1 . 9 7 b

. U l t
4. i$£

N A 
K 6 / L

4
3 2 . 1 4  

6 . b l  
c 3. 20 
39.50

L A l c  T i f l E
M C / L A / t f c  H u U R > r t l N

NL<:
r t  w/L

4
. 0 9  3 
. { j j *  
* L* 0 / 
. 2 2 4

K
f * G / L

4
3 .  J3  
1 . 7 1  
i . 4 7  
* . 5 5

h H4
1G N / L

2 
.l«l 
.  LtO
.Cl
• Ci.

i -A

M G / L

4
79 * 9 4

e . a ?
6 6 .  70 
85. lo

C t i O t

TEKP
CEh T

4
2 7 . 0  

i . . 2  
2 5 . 2  
2 7 . 9

Tk n

f G  n / l  

i
. 5 ?

. 5 ?

.5.7

f!G 
rtG /  L

4
c . t S  
i  >67
4 .  t  O' ' 

' e .  t 4

SP CCND 
LPHuS/CH

3
5 6 1 .
ioe.
4 2 t .
t l 4 .

1 l) K h 
f G K /  L

• 4 9

. 4 9

. 4 9

CL
h G / L

4
4 6 . 9  

9 . 5
3 2 . 9  
5 3 . 3

L Af l  CONO 
U r t H O S / C h

4
5 1 6 .

/ 9 .  
4 5 0 .
6 5 J .

C K 4  
nG f / L

2
. 0 0 3  
•  G O i  
, 0 0 2  
. 0 0 4

Su 4
* 6 / L

4
1 1 . 5  

t » 9
5 . 0

1 9 . 4

PH

4
7 . 5 9

. 2 3
7 . 3 5
7 .  9 0

T P J l  
P t  *>/ L

i

. C O i. 

.001  

.  CC2 

.  0 C 3

A i. K 
M E 3 / L

4
4 . 5 t

. 3 7
4 . G 7
4 . 9 1

LAE PH

4
7.13 

.30 
t .  7o 
7.47

ropc4 
r.G P / L

i
. 0 0 4

• CC4 
. C G4

I G I A L  F t  
H G / L

TLRB
JTU

CCLCK
IMTS

S I C 2  
f - G / L

1
5 . 5

5 . 5
5 . 5

101 Sb FE 
f * G / L

2
. 0 3  
. 0 1  
.  C 2 
. 0 3

4
2 2 7 . e 

2 6 . 6  
1 3 5 . 5  
2 4 8 . 3

T . S I S . S D  
f - G / L

H AI . 0K ESS T . D I S . S G  
NG / LC AC G  f G / l

3 B 0 . 0  
4 6 . 5  

3 3 2 . 0  
4 3 C , r



NUM.  V A L i .  
AVeKAbfc  
j I . tit V * 
h l l H .  V A L .  
MAX.  V A L .

NU H « V A U .  
AV [ K A I l t  
S T .  \> q V * 
n l  N , v AL .  
MAX.  V A L *

N O * .  V A L S .
AV c f c A b t  
S T .  L f c ^ .
hi * • UAL.
Ma x , v a l.

S T A T i  Of*
C J J c

HUM fc S 1 1 * 0  w A l t *  u L A L I T 1 L A T A d c F O R E  S - 3 3 1  PUMPI NG 

P KLJf cCT riUI-i DATE QF P R I N T I N G  1 2 / 0 3 / 8 4

P A k * M c T f c R  RA.' iGE GF V A LUES U N I T S

NUX
MG N / L  

i
1 ■ ̂  ut 
i.ot*

. J 5 b
<r. o 7 i

« A
Nu /l

■i
2 3 . >»8 
1/ * t ̂
t'3.£v

. tV

JflTt 

S I A) iON 

L A T c

N l  i.
rv n / l  

j
lui?
* -J * V

.Oij

L

J
£ * f / 
1.* *

«* • ^ b

7 / 1 3 / b j

‘ VA

T i M t

3 /  l / t i a  M C / D A / Y f t

M O / i ^ A / Y R  h U l i R *  MI  h

Nh4
,v G N I w 

i:
• o L 
,  j '.j 
. t ' i
4 0 X

LA 
« u /  L

7 9 . u i
iv. C
e c .  I j 
et. 'O

CODE

TEMP
Cs nT

26 . o 
•  3

£5.* 
c l  . 4

f K N
>& N/L

:.4t> 
i .  <td

MG 
Mb / L

h.t7
i., 1Z 
s.cc
7. 09

SP CCND 
OMHUS/CM

2
517. 
13 i, 
4 2 4 .
c G 9 .

TGKN 
r ( j  n / l

i
.  51

,5i 
• il

CL
M G/ L

3
4 4 , b 
1C . e  
3 3 , i  
5 4 , 5

L A3 CONO 
UMHOS/CM

3
462, 

3 a ,  
4 2 0 .  
455 •

013 04 
MG ^ /  L

. 0 0 3

.001
• C02
• 0 0 4

3 0 4
M G /L

3
1 0 . 4
6.6
5 . 0
16.0

PH

3
7 . 4  6

. l J  
7 . 4 0  
7 .  t O

T P j  4 
MG P / L

2
. 0 0 4  
• 0C1 
. 3 0 3  
. 0 0 5

A L K

M E Q / L

3
4 . 5 3  

. 4 2  
4 .  0 4  
4 . 7 S

LAB PH

3
7 . 0 6

. « j 7
6 . 6 0
7 . 3 4

TDPC4 
MG P/L

1
, 0 0 4

,  CC4 
. 0 0 4

TOTAL FE 
MG/L

TURf l
J TU

COLOP
u h l T S

S 1C 2
M G/ L

1
5 . 7

5 . 7
5 . 7

TDXSS FE 
M G / L

£
. 0 3  
.01 
• C 2 
. 0 3

T . S O S . S C  
MG/L

h ARONESS
M G / L CA C O

3
2 2 3 . 2  

3 1 . 3  
1 6 7 . 1  
2 4 3  . 3

T.D1S.SC
KG/L

3
3 5 5  . 3  

4 0 . 2  
3 * 0 . 0  
39 5 . 0

'-j
Cn



h u M t i l E A u  W A TER tluALI 1 T DATA 6 E F L R E  S-331 P U t - f ^ G

P K O J E C T  HDI» i > T E  O f P R I N T I N G 1 2 / 0 3 / 8 *

P A S A f ^ E r E R r a n g e OF Va k u t S U N I T S

DATE 7 / 1 5 / a c s i  1 / 0 3  f C / O A / ' / ?

S T A T I O N  - 1A C u b e

S T A T I O N C ATE I I f f  t r t h p SP 0 . 1 * 0 LAB COND PH LAB PH TUR8 C CL CP
C G J t M O / t i A / Y f c H uU K * h I N C c h T J f - H L S / C M J m mOS/ CM J T L U N I T S

N U M .  V A L S . * 3 * * * C 0
AVERAGE 2 6 . o 53  2 * 5 0 * . 7 . 5 6 7 . a *
S T .  D E V . 2 . 2 1 0 * . 7 7 . . 1 7 . * 6
M I N .  V A L . 2 * . 5 * 1 2 . * * 5 . 7 .  * C f c . 5 5
M A X .  V A L . i t .  a 6 0 1 . 6 1 0 . 7 .  80 7 . * 8

NOX NCt i> h * TKH TDKN Z f  C'T T P Q * T D P C * S I C * HARDNESS
KG N / L MG N / L MG n / l hG h / L f 6  h / L MG r / l . ^G P / L MG P / L M G/ L K - / L C A C O

NU M .  V A L S . * * 2 1 1 2 3 1 1 *

AVERAGE . 2 0 7 • 0 * 2 . C l l .  t ib 1 . 0 1 . 0 0 3 . O b  3 . C O * 5 . * 2 2 5 . 2
S T .  L E V . .  l ^ c . 0 2 9 .  0 0 . C 0 1 . O t l 3 0 . C
M I N .  V A L . . 0 * 3 . 0 0  * . 0 1 i . 6 & ■L.U1 . 0 0 2 . 0 0 2 . 0 3 * 5 . * 1 6 3 . 5
M AX *  V A L . .3*0 . 0 7 6 . 0 1 1 . 6 c 1 . C l . 0 0 * . O C * . C O * 5 . * 2 5 1 . 9

KA K CA MG CL so* ALK T C T A L  FE T D1S S FE
f l G / L M G / L M G / L M G /L M G / L M G/ L M E Q / L M G/ L M G / L

NUM .  V A L S . 4 * * * * * * C 2
AVERAGE 3 1 .  i 7 1 . 1 9 7 9 . 9 * t b .  2 2 * * . 2 1 2 .  7 *. £ 8 . 0 3
S T .  D E V . 6 . 1 1 . 3 1 9 , * 9 1 . 5 9 7 . * 6 . 7 . 3 8 . 0 1
M I N .  V A L . £ 3 . 6 C .SC Ob . * 0 * . 3 0 3 3 . 3 5 . 5 * . 0 3 . 0 2
HA X• V A l . 34  . Zu 1 . 5 f c o ? .  73 7 . 9 8 * 9 . 0 2 0 . 8 * . 8 7 . 0 3

T . S U S . S C
f * G / L

T . C I S . S C  
M G/ L  

*
3 6 7 . 0  
*6.1 

3 2 0 . r
41 d • c

■Vj
cn



K O M t S T E A D  WATER Q U A L I T Y  DA T A BEFORE S - 3 3 1  P UM PI NG  

P RO J E C T  non DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

PARAMETER RANGE OF VA LUES U N I T S

3 /  1 / 8 3  M Q / D A / Y RDATE

S T A T I O N

7 / 1 5 / 6 0  

■ 6A CODE

S T A T i G N O A T t T I M t TEMP SP CQND L A B  COND PH LAB PH T L R B

C OO t M O / O A / Y R HOUR# M I N CENT L H H O S / C M UMHOS/ CM J T t

N UM .  V A L S . 4 3 4 4 4 C

A Ve RAG E Z 6 . 5 5 1 7 . 4 6 1 . 7 . t e 7 . 2 3
S T *  O E V . 2 . 1 6 5 . 5 4 . . 3  7 . 4 1

M I N .  V A L . 2 4 . 2 4 2 3 . 4 2 1 . 7 . 3 5 6 . 7 4
M A X .  V A L . 2 6 . 2 5 8  9 . 5 4 5 . 3 .  l O 7 .  72

NUX NC2 NH4 TK.N TDKN CPG4 TPG4 T 0 P C 4 S I C 2

HG titL MG At L MG titL MG N / L f t  M L MG P / L MG P / L MG P / L M G / L

N U M .  V A L S . 4 4 2 1 1 2 3 1 1

AV t K A G E . 2 8 2 . 0 2 6 . 0 1 2 . 1 0 .  b 6 . 0 0 3 . 0 0 5 . 0 3 4 5 . 3

S T .  OEW. . 0  74 • 0 4  C . 0 0 . 0 0 1 . 0 0 2

M I N .  V A L . . 1 * 0 . 0 0 4 . 0 1 2 . 1 0 . 6 0 . 0 0 2 . 0 C 3 • CC4 5 . 3
M A X .  V A L . . 3 0 9 , 0 d 5 . 0 1 2 . 1 0 . 6 6 . 0 0 4 . Q C 7 . 0 0 4 5 . 3

,NA K C A SG CL SG4 ALK T O T A L  FE T O I S S  F£

M G / L M G / L M G / L M G / L M G / L M G / L M E Q / L M G / L M G / L

NUM .  V A L S . 4 4 4 4 4 4 4 0 2

A V e J U G E 2 9 . 0 5 1 .  i C 6 0 . 7 0 5 .  &6 4 1 . 6 1 1 . 2 4 . 3 5 . 0 3

ST .  U t V . 6 . 0 7 . 1 4 7 . 2 9 1 . 2 3 7 . 3 5 * 6 . 4 9 * 0 1

M I N .  V A L . t  j .  BO 1 . 1 7 7 0 . 1 0 4 . 2 0 3 4 . 0 5 . 0 3 ,Sb . 0 2

Ma x * v a l . 3 7 .  5? l . S C 3 6 . 3 b 6 . * 1 5 1 . 1 1 6 . 6 4 . 6 2 . 0 3

CCLOR
U M T S

T . S U S . S D
MG/L

HARDNESS
M G / L C A C O

4
22 5.0 

2 2 . 9  
142.3 
£44.1

T . C I S . S D  
Pti/L

4
3 5 1 . 5  

3 9 . 5  
3 1 5 . C 
4 Q C . 0

' - j
">i



P a r a m e t e r  r a n g e  o f  v a l u e s  u n i t s

DATE 7 / 1 5 / 8 0  -  3 /  1 / 6 3  M Q / D A / Y R

H O M E S T E A D  WATER Q U A L I T Y  DAI A B E F O R E  S-331 P U M P I N G

P K C J t C T  Hflrt DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

STATION - lO CODE

S T A T I C * DATE T I M E TEMP SP COND LAB CQND PH L A B Ph TUPS CCLCR T . S U S . S D
CODE H C / C A / Y r t HOUR# M I N CENT U P H u S / C M UMHOS/CM J T L U N I T S M G /L

NUN. V A L S . 3 2 3 3 3 0 0 0
AVERAGE 2 6 . 3 4 4 1 . 3 9 8 . 7 . 5 5 7 . 1 2
S T .  D E V . . 6 3 7 . 1 7 . . 2 2 . 3 4

M l  N .  V A L . 2 5 . 6 4 1 4 . 3 8 0 . 7 . 4 0 6 . 6 7
h A X .  V A L . 2 6  .  4 4 6 7 . 4 1 4 . 7 . 6 0 7 . 3 6

NOX N L 2 NH4 TKN TOKN 0 PG 4 T P 0 4 TDPG4 S 1 0 2 HARDNESS T . C I S . S C
rtS N / L Mfc M / L h f i  N / L NO N / L MG N / L MG P / L MG P / L MG P / L M G / L M G/ LCA CO M G /L

H U H .  V A L S . 3 3 2 1 1 2 2 1 1 3 3
AVERAGE . S i t . 0 0 4 . 0 3 1 . 1 3 . 2 6 . C 0 4 . 3 6 6 . 0 4 1 5 . 9 1 7 2 . 4 3 0 5 . 7
S T .  D E V . .ooc .03 . 0 0 1 . 4 6 4 1 4 . 2 3 1 . 6
M I N .  V A L . . 0 0 4 • 0 0 4 .01 1.13 .26 . 0 0 3 . 0 2 0 . 0 4 1 s.e 1 5 7 . 1 2 7 0 . C
h A X .  V A L . . 9 6 4 . 0 0 4 . 0 5 1 . 1 3 . 2 8 . 0 0 4 . 7 1 2 . 0 4 1 5 . 8 1 8 4 . 5 3 3 0 . 0

N A K CA MG CL 5 0 4 AL K T C T A L  FE T D I S S  F t
f l f a / L M G / L M G / L M G / L M G / L M G / L M E Q / L M G / L M G / L

NON. V A L S . 3 3 3 3 3 3 3 0 2
AVERAGE 2 o  .  6 4 2 . 0 6 6 1 . 5 7 4.63 4 0 . 6 9 . 9 3 . 1 6 . 0 4
S T .  D E V . . 3 7 4 . 9 7 . 4 5 7 . 2 7 . 0 . 7 8 . 0 2
MIN* V A L . 2 2 . £ 0 i .  o c 5 5 . 4 4 4 . 2 C 3 2 . 3 5 . 0 2 . 3 6 . 0 2
H A X .  V A L . 3 0 . 7 4 2.36 6 5  * 5 0 5 * 1 0 4 4 . 9 le.o 3 . 9 4 . 0 5

'-j
CO



PARAMETER RAlHGb OF V AL UES U N I T S

H O M E S T E A D  k A TER Q U A L I T Y  O ATA btFOKE S-331 P U M P I N G

P R O J E C T  HUM DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

DATE

S T A T I O N

7 / 1 5 / 8 J 

> 1 0 A

3 /  1 / 0 3  

c o o t

MC3/DA/ YR

S T A T I C * DATE T IM E TEMP SP COND L A S COND PH L A B PH
CQOe M G / C A / Y R HOUR# M I N Cc NT UMHOS/ CM UMHOS/CM

N U M .  V A L S . 4 3 4 4 4
AVERAGE 2 6 . 0 5 3  2 . 4 9 5  • 7 . 5 9 7 . 1 6
S T .  U t V . 1 . 6 9 8 . 6 0 . . 2 1 . 3 0
h l N .  V A L . 2 3 . 8 4 2 6 . 4 4 1 . 7 . 3 5 6 . 7 3
M A X .  V A L . 2 7 . 2 6 2 2 . 5 8 0 . 7 . 8 5 7 . 4 3

NOX N 3 2 NH4 TKN TDKN GPQ4 T P 0 4 T 0 P C 4
MG N / L MG N / L MG N / L MG N / L f*G N / L MG P / L MG P / L MG P / L

N U M .  V A L S . 4 3 2 1 1 2 3 1
AVERAGE . 1 6 4 . 3 4 4 . 0 2 2 . 1 C . 4 5 .  C 03 . 0 0 4 . 0 0 4
S T .  D E V . . 1 7 0 . 0 6 6 . 0 1 . 0 0 1 . 0 C 1
M I N .  V A L . . 0 1 0 . 0 0 4 . 0 1 2 .  i O . 4 5 . 0 0 2 . 0 0 3 . 0 0 4
h A X .  V A L . . i 9 0 * 1 2 2 . 0 2 2 . 1 0 . 4 5 . 0 0 4 . 0 0 5 . 0 0 4

NA K CA MG CL SQ4 AL K T O T A L  FE
M & / L M G / L M G / L M G / L M G / L M G/ L M E Q / L M G / L

N U M .  V A L S . 4 4 4 4 4 4 4 0
AVERAGE 3 ^ . 0 0 1 .  71 7b .  21 6 . 5 0 4 6 . 1 1 3 . 1 4 . 4 5
S T .  O E V . 4 . 9 6 . 2 5 6 . 4 1 . 9 9 1 C . 9 9 . 1 . 2 4
M I N .  V A L . 2 4 .  e c 1 . 4 4 6 /  .  VO 5 . 3 0 3 2 . 3 5 . 0 4 . 1 3
M A X .  V A L . 3 6 . 2 6 £ * 0 4 8 2 . 6 2 7 . 6 7 5 8 . 9 2 5 . 0 4 .  6 6

TLRB
J T U

CCLCR
U N I T S

S I 0 2
M G / L

1
6.1

6.1
6 . 1

T D I S S  FE 
M G / L

2
. 2 2
. 2 8
.02
. 4 2

T . S U S . S D
MG/L

HA RONE SS 
f G / L C A C Q

4
2 2 2 . 4

2 0 .  e
1 * 1 . 4
2 3 4 . 6

T . Q I S . S D
M G /L

4
3 5 2 . 8  

3 5 . 0  
3 0 4 . 0  
3 6 7 . C



P A K A M t T E R  RANGE OF V A L UE S U M T S

DATE 7 / 1 5 / S O  -  3 /  1 / 8 3  N O / D A / Y R

S T A T I O N  -  1 2 A  CODE

H O M E S T E A D  MATER Q U A L I T Y  DATA B E F O R E  S-331 P U M P I N G

P R O J E C T  HOn DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

S T A T I C N DATE T I N E TEMP SP CONO L A 8  CONO PH L A S  PH TURB CCLOR T . S U S . S O
COOL M G / u a / Y R H Q L R # M I N CENT LiMHOS /CM UMHOS/ CM J T L U M T S M G /L

NUM.  V A L S . 3 2 3 3 3 0 0 0
AVERAGE 2 4 .  7 5 4 S . 5 1 5 . 7 . 5 7 7 . 2 0
S T .  D E V . . 5 1 3 . 7 5 . . 2 3 . 2 3
N I N .  V A L . 2 4 . 3 5 3 8 . 4 4 0 . 7 . 3 5 6 . 9 9
MAX .  V A L * 2 5 . 2 5 5 7 . 5 9 0 . 7 . & 0 7 . 4 5

hUX N 0 2 h H ^ TKN TOKN G P 0 4 T P 0 4 T 0 P C 4 S 1 0 2 M f r D N E S S T . C I S . S C
MG N / L MG N / L MG N / L KG N / L MG N / L MG P / L MG P / L MG P / L M G / L f G / L C A C O P G / L

NUM.  V A L S * 3 3 1 I C i 3 0 C 3 3
AVERAGE . 0 0 5 * 0 1 1 . 0 6 . 0 0 2 . 0 0 4 2 5 2 . 6 3 5 7 . 7
S T .  O E V . . 3 4 5 . 0 0 1 . 0 0 2 3 . 2 3 8 . 6
M I N .  V A L . 1 . 0 5 1 • 0  J 4 . 0 1 1 . 0 6 . 0 0 2 . 0 0 3 2 4 9 . 2 3 1 4 . 0
M A X .  V A L . - i . 7 2 * * 0 0 6 * 3 1 1 . 0 6 . 0 0 2 . 0 0 6 2 5 5 . 4 3 8 7 . C

NA K CA MG CL SQ4 A I K T OT A L F£ T 0 1 S S  FE
M G / L M G / L M G / L M G / L H G / L M G / L M E O / L M G / L M G / L

NUN,  V A L S . 3 3 3 3 3 3 3 0 1
AVERAGE 2 0 . 0 2 fc . 1 8 9 5 . 1 6 3 . 6 6 3 0 . 4 3 6 . 6 4 . 1 4 * 0 2
S T .  D E V . 7 . 2 9 , 6 3 2 . 0 5 . 5 1 6 . 3 S . 9 . 0 9
M I N .  V A L . 1 2 . 1 7 5 * 5 2 4 2  . 8 a 3 . 3 4 2 5 . 7 2 7 . 9 4 . C 5 * 0 2
H A X .  V A L . 2 6 .  59 6 . 7 7 9 6 . 6 9 4 . 2 < t 3 6 . 2 4 7 . 3 4 . 2 3 . 0 2

CD
o



H Q H e S T t A O  * a TER Q U A L I T Y  DATA BEFORE S - 331 P U H P 1 N G

P RO J E C T  HON 

PARAMfcTER RANGE OF V AL UES U N I T S

O A T t  7 / 1 5 / 8 0  -  3 /  1 / 6 3  H Q / D A / Y R

DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

S T A T I O N  ■ 1 1 A CODE

S T A T I O N DATE T I N E TEMP SP COND L AB  c q n d PH LAB PH TURB COLOR
CQufc N D / C A / Y R H Q U R / M I N CENT UMHOS/ CM UM HO S/ CH J TU U N I T S

N U M .  V A L S . 3 Z 3 3 3 C 0

AVERAGE 2 5 . * 5 4 2 . 5 1 9 . 7 . 5 7 7 . 2 5

S T .  Q E V . . 5 2 1 . 7 6 . . I S . 2 0

H I N .  V A L . 2 5 . 1 5 2 7 . 4 6 2 . 7 . 4 0 7 . 0 2
H A X .  V A L . <16.0 5 5 ? . 6 0 5 . 7 . 7 5 7 . 4 0

NOX NC2 NH4 TKN TOKN 0 PG 4 T PC4 T 0P Q4 S I C 2 HARDNESS

HG N / L MG N / L NG N / L * G  N / L KG N / L HG P / L /"G P / L MG P / L M G / L M G / LC A CO

NU M .  V A L S * 3 3 1 1 0 1 3 0 0 3

A V E R A G t 1 . 4 C 6 . 0 0 7 . 0 1 1 . 6 6 . 0 0 2 . 0 0 3 2 5 4 . 3

S T .  D E V . . 3 & 1 . O O i . 0 0 1 8 . 6

H I N .  V A L . 1 . 1 6 0 .0041 . O L 1 . 6 8 . 0 0 * . 0 0 2 2 4 4 . 0

H A X .  V A L . l . a c l . 0 1 3 . 0 1 1 . 6 8 • C 0 2 . 0 0 4 2 6 1 . 4

h A K CA HG CL SD4 AL K T O T A L  F t T D I S S  F t

M G / L M G / L M G / L M G / L M G / L M G / L M E Q / L N G / L H G / L

N U h .  V A L S . 3 3 3 3 3 3 3 0 1

AVERAGE 1 7 . 4 a 5 . 9 4 9 6 . 6 6 3 . 1 4 3 3 . 0 4 2 . 2 4 . 1 6 . 0 2

S T .  D E V . 5 . 5 0 . 0 9 2 . 9 4 . 3 9 6 . 2 1 4 . 1 * c a
M I N .  V A L . 1 2 . 5 1 5 . 6 5 9 3 . 3 1 2. 06 2 6 . 0 3 3 . 2 4 . 0 6 . 0 2

H A X .  V A L . 2 3 . 3 6 e . 0 2 ■56. ?6 3 . 5 8 3 0 .  C 5 6 . 4 4 . 2 3 . 0 2

CO

T • S U S . S D  
h G / L

C

T * 0 1 S * SD 
* G / L

3
3 7 3 . 3  
2C. 2 

3 5 5 . 0  
3 9 5 . C



H D H E S T E A D  MATER Q U A L I T Y  DATA B E F O R E  S - 331 P U M P I N G

P RO JE CT  HQH DATE OF P R I N T I N G  1 2 / 0 3 / 3 4

PARAMETER RANGE OF V A L u t S  L N I T S

0 A t  t  7 / 1 5 / B O  -  3 /  1 / 6 3  H Q / D A / t S

S T A T I O N  -  1 4 A  COUE

S T A T I O N DATE T IHfc TEHP SP CGND L A B CQND PH L A B PH T LR B CCLGR T . S U S . S D
CuOE M O / C A / r f t H O U R # H I N CENT U h H O S / C H U H H O S / C H J T L I M T S M G/ L

N U M .  V A L S . 2 1 2 1 2 0 0 0
A v E R A S E 2 4 . 5 5 2 0 . 4 7 6 . 7 . 5 0 7 . 1 1
s r .  D t V . . 1 2 3 . . I t
M I N .  V A L . 2 4 .  * 5 2 0 . 4 6 0 . 7 .  50 6 . 9 9
H A X .  V A L . >14.5 5 2 0 . 4 9 2 . 7 . 5 0 7 . 2 2

N t X N 0 2 NH4 TKN TGKN 0PL.4 TPQ4 TDPQ4 S 1 0 2 HARDNESS T . C l  S . S C
ft G .M /  L HG N / i . MG N / L MG N / L MG N / L MG P / L MG P / L MG P / L M G / L M G/ LCA CQ * G / L

NUM .  V A L S . 2 2 1 1 0 1 2 C 0 2 2
AVERAGE 1 . 4 7 2 . 0 0 5 . 0 1 1 . 9 6 . 0 0 2 . 0 0 7 £ 5 3 . 5 8 6 6 . 0
S T .  O e V . • 2 0 2 . 0 0 1 . 0 0 1 1 5 . 1 1 8 4 . 9
H I N .  V A L . 1 .  J 2 9 • 0 J 4 . 0 1 1 . 9 6 . 0 0 2 . 0 0 6 2 4 2 . 6 3 1 1 .  C
H A X .  V A L . 1 . o i 4 * 0 0 6 . 0 1 1 . 9 6 . 0 0 2 . 0 0 6 2 b 4 . 1 1 4 2 1 . 0

rIA K CA HG CL SC4 ALK T C T A L  F t T O I S S  FE
M G / L H G /  L M G / L M G / L M G / L f l S / L M E Q / L M G / L M G / L

NUM .  V A L S . 2 2 2 2 2 2 2 0 1
AVERAGE I d . 1 1 4 . 9 9 9 5 . 6 5 3 . 5 6 3 1 . 3 2 5 . 9 4 . 0 2 . 0 2
S T .  D E V . 2 . 2  1 . 0 6 6 . 1 2 . 0 6 1 . 4 2 . 0 .  0 0
M I N .  V A L . i b . i S 4 . 9 < t 9 1 . 3 2 3 . 5 2 3 0 . 3 2 3 . 9 4 . G 2 . 0 2
H A X .  V A L . 1 9 . 6 7 5 . 0 3 9 9 . 9 0 3 . 6 0 3 2 . 3 2 7 . 9 4 . 0 2 . 0 2

CO
IV



NUM.  V A L S .  
AVERAGE 
S T .  D E V .
M l  N .  V A L .  
MAX * V A L .

N U B .  V A L S .  
AVERAGE 
S T .  O E V .  
M I N .  V A L .  
H A X .  V A L .

N U H .  V A L S .
AVERAGE 
S T .  0 6 V .
H I  N .  V A L .  
M A X .  v a l .

NOX
HG N / L

3
1 . 2 8 4

. 3 5 2

. 0 7 8
1 . 4 9 7

NA
n G / L

3
1 9 . 6 5  
7.64 

I d . 5 2  
2 6 . 2 1

PARAMETER RANGE OF VA LUES U N I T S

H Q M t S T E A C  */A1 Eft Q U A L I T Y  D A T A  B E F O R E  S-331 P U M P I N G

P R O J E C T  HU H  DATE OF P R I N T I N G  1 2 / 0 3 / 8 4

S T A T I O N
coot

DATE

S T A T I O N  ■

DATE
H I J / L A / Y R

N 0 2
HG N / L

i
. 0 0 4  
. 0 3 0  
.00** 
• QC4

K
M G / L

3
5 . 7 1  

. 7  St 
4 . 9 6  
t . 3 9

7 / 1 5 / 8 0

> I 3 A

T I H E  
HOUR* MI N

NH4
JIG N / L

.01

.01

.Cl

CA
M G / L

3
9 5.&J?

. 7 7  
94. 76 
9 6 .  £3

3 /  1 / 8 3  

CODE

H O / D A / Y R

T t M P
CENT

3
2 4 . 5

.8
2 4 . 0
2 5 . 4

TKN
MG N / L  

1
1 . 4 6

1 . 4 8
1 . 4 8

MG
M G /L

3
3 . 5 6

. 8 2
£ . 6 5
4 . 4 6

SP CONO 
UMHOS/CM

2
£56, 
11. 

5 5 0  • 
5 6 5 .

TDKN 
MG h / L

CL
M G / L

3
3 5 . 5  

3 . 1
3 1 . 3
3 8 . 5

LAB CONG 
U K H Q S / C H

3
5 3 6 .

5 7 .
4 9 0 .
6 0 0 .

0 PQ 4 
MG P / L

1
.002

. 002 

.002

5 0 4
M G / L

3
4 0 . 7
8.0

3 5 . 6
5 0 . 0

PH

3
7 . 6 2

. 2 3
7 . 4 0
7 . 8 5

T P 0 4  
MG P / L

3
. 0 0 3
. 0 01
.002
. 0 0 4

AL K
M E Q / L

3
4.22

. 0 4
4.18
4 . 2 5

L A B  P h

3
7 . 3 2
.29

6 . 9 9
7 . 5 0

T D P 0 4  
HG P / L

TCiTAL FE 
M G / L

T l l S B  
J TU

S 1 0 2  
M G / L

CCLOf t
U M T S

T O I S S  FE 
f c G/ L

.02

T . S U S . S D
KG /L

HARDNESS
M G / LC A CO

3
2 5 3 . 5  

5 . 1
2 4 8 . 4
2 5 6 . 6

T . D I S . S C
M G/ L

3
3 7 2 . 7  

2 1 . 1  
3 5 3 . 0  
3 9 5 .  C

.02

.02

oo
Co



H O M E S T E A D  H A l E R  O O A L I T Y  D ATA BEFORE S - 331 P U M P I N G

PR O J E C T  HCM DATE Of P R I N T I N G  1 2 / 0 3 / 8 4

NUM .  V A L S .  
AVERAGE 
S T .  D EV *  
( U N .  V A L .  
H A X .  V A L .

n u n .  v a l S< 
AVERAGE 
S T .  LIEV .  
H I N .  V A L .  
H A X .  V A L .

NUM.  V A L S .  
AVERAGE 
S T .  D E V .  
K I N .  V A L .  
H A X .  V A L .

S T A T I L N
CODE

hut
M t  N / L

1
. 69b

. 5 0 0
1 . 2 4 s

NA
H G / L

2
£i> a 5 6  

1 . 7 7  
25.3 j. 

2 7 . 6 1

PARAMETER

d a t e

S T A T I O N  ■

DATE 
M O / D A /  YR

RANGE OF VA LUES U N I T S

7 / 1 5 / 6 0  -  3 /  1 / 3 3  H G / D A / Y R

NU2
MG N / L  

2
. 0 0 4
.ooo
. 0 0 4
. 0 0 4

K
MG/L

2
3.84

. 3 5
3 . i * i
4 . C 9

1 6 A

T I M E
M O U R / H I N

MG N / l

1
.01

.01

.01

CA
H G / L

2
<90.36
5.49

86,69
9 4 . 4 4

CODE

T t h P
CENT

1
26.6

2 6 .6
26.6

TKN
MG N / L  

1
i • 61

1 . 6 1
1.61

MG
M G / l

I
4.96 

. 1 8  
4.S3
5 . 0 8

SP COND 
UMHUS/ CM

10KN 
MG N / L

CL
M G / L

2
4 5 .  a 

. 6  
44.4 
4 5 . 7

L AS CONO 
UHHO S/ CM

£
5 0 1 .

1 .
5 0 0 .
5 C 2 .

0 P Q 4  
MG P / L

1
.  C02

.002

.002

S 0 4
M G / L

2
2 4 . 7  
6.6 

20.0  
2?.3

PH

1
7 . 1 5

7 . 1 5
7 . 1 5

T P 0 4  
HG P / L

2
.00%
.010
.002
. 0 1 6

A L K
M t Q / L

2
4 . 1 2
.09

4 . 0 5
4 . 1 8

LAB PH

z
6 . 9 6  
.02

6 . 9 4
6 . 9 7

TDPQ4 
MG P / L

T O T A L  FE 
M G / L

T I R B  
J T L

S I C 2
M G / L

COLOR
U M T S

T D I S S  FE 
M G / L

T . S U S . S D
M G / L

t -ARONESS 
MG / L C A C C

2
£46.6

1 2 . 9
2 3 7 . 4
2 5 5 . 7

T . D I S . S O
M G / L

2
3 5 1 . 0  

3 5 . 4
3 2 6 . 0
3 7 6 . 0

CO
-pi



£MTE 7 / 1 5 / 8 0  -  3 /  l / B a  H G / Q A / Y R

H O M E S T E A D  «ATER OUAi.ITV DATA BEFORE S - 331 P U M P I N G

P K U J E C T  HDn DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

p a r a m e t e r  r a n g e  o f  v a l u e s  u n i t s

S T AT 1 G N  - 1 5  A CODE

S T A T I C * OATE T I H E TEMP SP CGND LAB CQND PH LAB PH T l i f i B CCLOR
CQOE f tC / C a / Y R H O U R / N l N CENT U n H G S / C M UMHQS/ CM J T L L M T S

N U M .  V A L S . 1 0 2 1 2 0 0

AVERAGE c o .  0 4 8 9 . 7 . 3 5 7 . 0 2
S T .  D E V . 1 3 . . 0 5

H I N .  V A L . 2 6 . 0 4 6 0 . 7 . 3 5 6 . 9 8

Ha a .  V A L . 2 6 . 0 4 9 8 . 7 . 3 5 7 . 0 5

NCX NO 2 NH4 TKN TDKN 0 P Q 4 T P 0 4 T DPD4 s i c a HARDNESS

MG f t / L rtb N / L HG N / L MG N / L HG N / L MG P / L MG P / L MG P / L M G / L M G/ LCA CO

NUM.  V A L S . 2 Z 1 1 0 1 2 0 c 2

AVERAGE . 4 9 1 . O u 5 . O x i .  2 7 ■ C 0 2 . 0 1 3 2 5 8 . 4

S T .  DfcV. • 1 U4 . 0 0 1 . 0 1 6 1 1 . 6

M I N .  V A L . . 4 1 7 . 0 0 4 . 0 1 I . t ? • C 0 2 . 0 0 2 2 5 0 . 2

M A X .  V A L . . 5 6 4 . 0 0 5 . 0 1 1 . 2 7 . 0 0 2 . 0 2 4 2ci6 . 6

NA h CA HG C l S 04 AL K T C T A L  FE 1 0 I S S  FE
M G / L M G / L M G / L M G / L M G / L M G / L M E Q / L M G / L M G / L

NUM.  V A L S . 2 2 2 2 2 2 2 0 1

AVERAGE 2 b .  3 1 3 . 9 6 9 5 . 2 1 5 . 0 3 4 4 . 3 2 0 . e 4 . 3 4 . 0 2
S T .  D E V . 1 . 8 9 . 1 8 4 . 7 9 . o b 2 . 1 e . 3 . 1 5

M I N .  V A L . 2 4 . 9 7 3 . B 3 9 1 . 8 2 4 . 9 7 4 2 . 8 1 4 . 7 4 . 2 3 . 0 2

H A X .  V A L . 2 7 . 6 4 4 . OS 9 8 . 5 9 5 . 0 8 4 5 . 7 2 6 . 5 4 . 4 4 . 0 2

T. S U S . S D
MG/L

T . D I S . S D
M G / L

2
367.0 

2 4 . 0  
3 5 0 . C 
3 6 4 .  C

CoCn



H O M E S T E A D  WATER Q U A L I T Y  DATA B E F O R E  S - 331 P U M P I N G

P RO J E C T  rtOM DATE OF P R I N T I N G  1 2 / 0 3 / 8 4

PARAMETER RANGE OF V A L U ES  U N I T S

Da t e  7 / 1 5 / 6 0  *  3 /  1 / 8 3  f c Q / O A / Y R

S T a T I D N  -  2 A C G U t

S T A T I O N CATE T I M E TEMP SP COND LAB CQND PH LAB PH T u s a CCLOR T . S U S . S
C U D t M O / L A / Y k H O U k j f l l N CENT UMHOS/CM UMHCS/ CM J TU L N I T S M G / L

N D H .  V A L S . 2 1 2 2 2 C 0 0
At f E K A & E 2 7 . 1 5 6 1 . 4 8 6 . 7 .  58 7 . 1 9
S T .  D E V . . 9 6 . . 0 4 . 2 9
M I N .  V A L . 2 6 . 4 5 6 1 . 4 8 1 , 7 . 5 5 6 . 9 8
H A X .  V A L . 2 7 . 7 5 6 1 . 4 9 0 . 7 . 6 0 7 . 3 9

NGX * 0 2 N H h TKN TDKN 0 P Q 4 TPQ4 T D P 0 4 S 1 0 2 HARDNESS T . D I S .  SI
MG N / L MG N / L MG N / L MG N / L MG N / L MG P / L MG P / L MG P / L M G / L H G / L C K J HG / L

NUM.  V A L S . 2 2 1 i 0 1 2 0 C 2 2
AVERAGE . 4 9 9 . 0 1 C . 0 1 1 . 2 0 . 0 0 2 , 0 0 8 2 2 6 . 3 3 4 6 . 0
S T .  D E V . * h &C . 0 0< t . 0 0 4 1 . 7 .C
M I N .  V A L . . 1 5 V • C 0 7 . 0 1 1 . 2 0 . 0 0 2 . 0 C 5 2 2 5 . 1 3 4 8 . 0
M A X .  V A L . . 8 3 6 . 0 1 2 * 0 1 1 . 2 0 . 0 0 2 . 0 1 0 2 2 7 . 5 3 4 6 . 0

NA K CA Mb CL $ 0 4 ALK T O T A L  FE T D I S S  FE
HG /  L H W L M G / L M G / L M G / L M G / L M E Q / L M G / L M G / L

N i l M .  V A L S . 2 2 2 2 2 2 2 0 1
AVERAGE 3 0 .  6 3 2 . 1 1 8 0 . 2 5 6 . 2 9 4 7 . 5 1 3 . 0 4 . 7 0 . 0 2
S T .  D E V . 4 . 9 4 . 7 6 . 7 1 . 0 1 3 . 7 3 . 0 . 2 1
M I N .  V A L . 2 7 . 3 3 1 . 5 6 7 9 . 7 5 6 . 2 6 4 4 . 9 i o . e 4 . 9 5 . 0 2
MAX * V A L . 3 4 .  32 2 . 6 6 8 0 . 7 5 6 . 3 0 5 0 . 1 1 5 . 1 4 . 8 5 . 0 2

00
<71



N UM .  V A L S .  
AVERAGE 
S T .  D E V .  
K I N .  V A L .  
M A X .  V A L .

NUM.  V A L S .  
A V c Ra GE 
S T .  D t V .  
M I N .  V A L .  
M A X .  V A L .

N UM .  V A L S .  
AVERAGE 
S T .  & E V .
H I  N .  V A L *  
H A X .  V A L .

HOMfcSTEAO WATER Q U A L I T Y  DATA BEFORE S - 3 3 1  PUMPI NG 

PROJECT HOH DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

PARAMETER RANGE OF VA LUES U N I T S

DATE 7 / 1 5 / 0 0  -  3 /  1 / 8 3  M Q / D A / Y R

S T A T i C N
CODE

NOX
riG N / L  

i
. 1 3 1
. 1 1 0
. 0 0 4
.205

hA
H G / L

3
29 .SI 
e. 56 

2 1 . 6 1  
3 6 . 7 0

S T A T I O N  -  2

t) ATE T I M E
H O/  C A / Y R  HOUR# f l I N

NC2
M6 N / L

3
.034 
.000 
« 0 u  4 
. 0 0 4  

*
f l G / L

3
l.cfc
.21

1 . 4 5
1.3C

NH*t
MG N / L

.Cl

.01

.01

CA
M G / L

3
7 1 . 3 1  
1 4 . 0 6  
6 2 . 9 2  
ri i . 13

CODE

TEMP
CENT

3
£ 6 . 4
1.6

<>4.9
2 6 . 0

TKN
MS N / L  

1
1 . 1 3

1 . 1 3
1 . 1 3

MG
H G / L

3
3.56
1 . 9 5
4 . C 6
?.76

SP CCiND 
UMHOS/CM

2
5 3 2 .  
102. 
4 6 0  • 
6 0 4 .

TDKN
MG n / l

CL
M G / L

3
4 5 . 5  

7 . 1  
3 S .  6 
5 3 . 3

L A 3  CONO 
UMHCS/ CM

3
4 6 4 .
1 3 9 .
3 7 5 .
6 2 5 .

QP0 4 
MG P / L

1
.012

.012

.012

5 0 4
M G / L

3
2 0 . 3  
1 C .  6 

<5.5 
3 0 . 6

PH

3
7 . 9 2

. 3 8
7 . 5 5
3 . 3 0

T P 3 4  
MG P / L

3
• QC9
• CCe 
.002 
. 0 1 3

ALK
M E 3 / L

3
3 . 6 4

. 6 5  
2.<57 
4 . 5 9

L AB  PH

3
7 . 4 6

. 3 1
7 . 1 5
7 . 7 6

T 0 P U 4  
MG P / L

T I R f i
J T U

S I C 2
M G / L

CCLCR
U M T S

T O T AL  F t  T D I S S  FE 
M G / l  M G / L

C 1
.02

.02

.02

T . 5 U S . 5 0
MG/L

HASONESS 
/ L C A C C

3
2 0 1 . 4  

4 3 . 0  
17  3 . 6  
2 5 1 . C

T . 01 S . S C  
M G /L

3
3 3 1 . 3  

6 9 . 0  
2 6 1 .  C 
4 1 0 . 0

co



H O M E S T E A D  WATER U U A L I T Y  DATA BEFORE S-331 P U H P I N G

P RO J EC T  h o h OAT £ OF P R I N T I N G  1 2 / 0 3 / 8 4

PARAHfcTER r a n g e  o f  v a l u e d  u n i t s

D AT E 7 / 1 5 / 8 0  -  3 /  1 / 6 3  H O / O A / Y R

S T A T I O N  -  3 A CODE

S T A T I C * DATE TIHfc T E h P SP CQND LAt> CQND PH L A B PH TURB CCLCR
COufc R O / O A / Y R H O U R # H I N CENT U HHQ S/ CH O H HG S/ C H J T L U M T S

N U N .  V A L S . 2 1 2 2 2 C 0
AVERAGE 2 7 * 5 5 5 1 . 4 6 4 . 7 . 5 3 7 . 2 2
S T .  D t V . . 6 1 2 . .  C4 . 1 6
H I  N . V A L . 2 7 . 1 5 5 1 . 4 7 5 . 7 . 5 0 7 . C 9
H A X .  VAL * 2 7 . 9 5 5 1 . 4 9 2  . 7 . 5 5 7 . 3 5

n g a N L 2 NH4 TKN TDKN QPU4 TPQ4 TDPG4 S 1 0 2 HARDNESS
n &  n / L HG N / L MG N / L KG N / L f*G N / L HG P / L MG F / L HG P / L H G / L H G / L C A C a

NUM.  V A L S * 2 2 1 1 0 1 2 0 C 2
a v e r a g e 1 . 0 t 9 * 0 2 4 • 0 1 2 . 7 9 • C 0 2 . 0 0 2 2 3 2 . 2
S T .  D EV * 1 . 4 5 2 . 0 2 4 . 0 0 0 1 2 . 6
M I N .  V A L . . 0 4 2 , 0 0 7 . 0 1 2 . 7 9 . 0 0 2 . 0 0 2 2 2 3 * 3
H A X .  V A L . 2 . 0 9 5 . 0 4 1 . 0 1 2 . 7 9 • G0 2 . 0 0 2 2 4 1 * 1

NA X CA KG CL S 0 4 ALK T C T A L  FE T O I S S  FE
H G / L M G / L H G / L H G / L h G / L H G / L H E Q / L H G / L PIG/L

NUN*  V A L S . 2 2 Z Z 2 2 2 0 1
AVERAGE 3 1 . 2 7 2 . 1 1 b Z . Z t i 0 . 5 1 4 7 . 6 1 3 . 6 4 . 6 7 . 0 2
S T ,  D E V . 2 . 4 / 1 . 3 9 4 .  72 . 1 6 6 . 7 6 . 0 . 3 5
H I N .  V A L . £ 9 . 5  2 1 . 1 2 7 0 . 9 2 6 . 3  b 4 2 . 8 9 . 5 4 . 4 2 . 0 2
H A X .  V A L . 3 3 . C i 3 * 0 9 8 5 * 6 0 6 * ( j4 1 2 . 3 1 6 .  0 4 . 9 1 . 0 2

T . S U S . S O  
H G / L

T . C I S . S C  
M G/ L

z
3 5 6 . 0  

1 1 . 3
3 4 6 . C
3 6 4 . 0

coco



H O M E S T E A D  feATER Q U A L I T Y  DATA B E FORE S - 3 3 1  P U M P I N G

P R O J E C T  HOM DATE OF P R I N T I N G  1 2 / 0 3 / 8 4

NU M .  V A L S .  
AVERAGE 
S T .  D E V .
M l N .  V A L .  
M A X .  V A L .

NUM.  V A L S .  
AVERAGE 
S T .  D E V .  
M I N .  V A L .  
M A X .  V A L *

NUM.  V A L S .  
AVERAGE 
S T .  DE V *  
M I N .  V A L .  
M A X .  V A L .

PARAMETER RANGE OF VA LUES U N I T S

DATE 7 / 1 5 / 8 0  -  3 /  1 / 8 3  M G / D A / Y R

S T A T I O N
CODE

NOX
MG N / L

1
. m
. 0 7 1
. 1 7 0
.£71

NA
M G / L

2
3 4 . 4 8

4 . 8 3
3 1 . 0 b
3 7 . 6 9

S T A T I O N  -  3

OAT£ T I M E
M O / C A / Y R  h o u r * m i n

NO*
MG N / L  

2
. 0 3 4
. 0 4  2 
• 0y4
. 0 6 3

K
M G / L

2
2.12

. 5 4
1 . 7 3
2 .  5 0

NH4
MG N / L

CA
M G / L

Z
7 6 . 1 4  
1 6 . 4 0  
04.54 
8 7 . 7 3

CODE

TEMP
CENT

2
2 5 . 6  
2.1 

2 4 . 1  
2 7 . 0

TKN
MG N / L

MG
M G / L

2
6.0V
1 . 7 4
4 . 8 6
7 .  3 2

SP CONO 
UMHOS/CM

2
5 1 5 .

7 6 .
4 6 0 .
5 7 0 .

TQKN 
MG N / L

CL
M G / L

2
4 7 . 5
fc.6

4 2 . 6
5 2 . 2

L AB  CQND 
UMHOS/ CM

2
5 1 8 .
1 5 2 .
4 1 0 .
6 2 5 .

0 P D 4  
MG P / L

3 0 4
H G / L

2
2 0 . 7
1 4 . 0
10 . 6
3 0 . 6

PH

2
7 . 9 8

. 5 3
7 . 6 0
8 . 3 5

TPQ4 
MG P / L

2
. 0 1 3
. 0 1 3
. 0 0 3
. 0 2 2

ALK
M E Q / L

2
3 . 9 4
.ee

3 . 3 2
4 . 5 6

LAB PH

2
7 . 5 9  

• 2 5  
7 . 4 1  
7 . 7 7

T D P 0 4  
MG P / L

T O T A L  FE 
M G / L

TURB
J T L

S 102 
M G / L

CCLCR
U I T 5

T D I S S  FE 
M G / L

T . S U S . S O
MG/L

HARDNESS
MG /L C AC O

2
2 1 5 . 2  

4 6 . 1
1 3 1 . 2
2 4 9 . 2

T . D 1 S . S 0
M G /L

2
3 6 4 .  

fcfc. 
3 1 7 .  
4 1 1 .

Oo
VO



H O M E S T E A D  MATER Q U A L I T Y  DATA B E F O R E  S-331 P U M PING

P R OJ E CT  HOM

PA RAMET ER RANGfc OF V A LUES

DATE 7 / 1 5 / 0 0  -  3 /  1 / 8 3

S T A T I O N  > 4 CODE

DATE CF P R I N T I N G  1 2 / 0 3 / 8 4

U N I T S

H O / D A / Y R

S T A T I C * DATE T I M E TEMP SP C O M LAB CONO PH L AB  PH TUPB CCLCP
CODE M O / C A / Y R Hj U K / H I N CENT L MH OS /CM UMHOS/CM J T U U M T S

NUM.  V A L S . 2 2 2 2 2 0 0
AVERAbf c 2 5 . 7 5 6 0 . 5 5 5 . 7 . 5 0 7 . 2 1
S T .  D E V . 2 . 1 1 6 . 7 8 . . 2 1 . 3 1
H I N .  V A L . 2 4 . 2 5 4 6  . 5 0 0 . 7 . 3 5 6 . 9 9
H A X .  V A L . 2 7 . 1 5 7 1 . 6 1 0 . 7 . 6 5 7 . 4 3

NOX N b 2 n H4 TKN T D K * QPQ4 T P 0 4 TDPO<. S I G 2 HARDNESS
HG N / L MG N / L AG N / L MG N / L MG N / L MG P / L MG P / L MG P / L M G / L M G/ LCA CO

NU M .  V A L S . 2 2 0 0 C C 2 0 0 2
A V ERA tit . 0 9 6 . 0 2 3 . 0 0 3 2 3 5 . 5
S T .  D E V . . 0 0 1 . 0 2 7 . 0 0 0 6 . 6
H I N .  V a L * . 0 3 6 . 0 0 4 • QC3 2 3 0 .  8
m a x .  V A L . . 1 5 3 . 0 4 2 . 0 0 3 2 4 C . 1

N A K CA MG CL S 04 AL K T O T A L  FE T O I S S  FE
M b / L M b / L r l b / L M G / L M G / L M G/ L K E 3 / L m g / l M G / L

N U M .  V A L S . 2 2 2 2 2 2 2 0 0
AVERAGE 3 7 . 7 3 1 . 6 7 8 3 . 2 9 6 . 6 6 4 9 . 5 2 1 . 4 4 . 5 4
S T .  D t V . .  2 3 . 0 7 2 . 6 7 . 0 2 • b 1 8 . 8 . 0 9
f t £ N .  V A L . 3 7 . 5 7 1 . 6 1 6 1 . 4 0 6 . 6 6 4 9 .  C e . i 4 . 4 7
M A X .  V A L . 3 7 . 8 9 I t  f t 8 5 . l t ) 6 .  6 9 4 9 . 9 3 4 . 7 4 . 6 0

T . S U S . S D
MG/L

T . C I S . S D
K G / L

2
38 3 . C 

2 5 . 5  
3 6 5 . C 
4 0 1 .  C

vo
o



H O M E S T E A D  WATfcR Q U A L I T Y  DATA BfcFOfcE S - 331 P U M P I N G

NU M .  V A L S .  
AVERAtafc 
S T .  D EV *  
H I N .  V * L  .  
H A X .  V A L .

N UM .  V A L S .
AV E RA G t  
S T .  D E V .  
H I N .  V A l * 
H A X ,  WA L.

H U H .  V A L S .  
AV ERA ( i t  
S T .  D E V .  
H I N .  V A L .  
H A X .  V A L .

NOX
«<i .i/L

I. 769 
. 1 3 1  
. 0 7  b 
.461

HA
rt̂ /L

I
3 3 . 9 1

2 . 6 7
ii.afa
35.9'i

PRO JE CT  HQM 

PARAHE T ER RANGE OF V A L L E S  U N I T S

OATfc 7 / 1 5 / 3 0  -  3 /  1 / 8 3  H O / D A / Y R

OATE QF P R I N T I N G  1 2 / 0 3 / 6 4

S T AT i  ON
CODE

S T A T I O N  >

DATE
H D / C A / Y R

NU2
HG S/i

1
. 0 3  c 
. 0 3 o  
.00* 
. 0 6 3

k
M b / L

2
1 . 9 6

. 2 6
1 . 7 6
2 . 1 6

4 A

T I H t
HUUR>H1 N

NH4
rtG N / L

i
.10

. 1 0  . 10

CA
flSa /  L

2
do. 76 

. 5 7  
6 6 . 3 6  
6 7 . 1 6

CQDfc

TEH P 
CENT

Z
2 7 . 0

.1
2 6 . 9
£7*0

TKN
MS N / L  

1
2.45

2 . 4 5
2 . 4 5

HG
H G / L

2
6 . 9 6  

. 7 5  
b . 4 3  
7 . 4 9

SP CQND 
L H H O S / C H

1
5 0 3 .

5 6 3 .
5 6 3 .

TORN 
MG N / L

CL
H G / L

2
5 1 . 6  

6 . 9
4 6 . 9
5 6 . 7

L AB COND 
U H H Q S / C K

2
5 0 9 .

12.
5 0 0 .
5 1 7 .

GPQ4 
HG P / L

1
• C 0 2

• 002 
.002

S 0 4
* G / L

2
1 3 . 0  

4 . 9  
9 . 5  

1 6 .  5

PH

2
7 . 4 3  

• C4 
7 . 4 C  
7 . 4 5

T P 0 4  
MG P/L

2
. 0 0 6
.0C1
. 0 0 5
. 0 0 7

ALK
H E Q / L

2
4 . 9 5  

. 0 5
4 . 9 1
4 . 9 6

L A B  PH

2
7 . 2 0

. 2 9
6 . 9 9
7 . 4 0

T 0 P 0 4  
MG P / L

T O T A L  FE
k g / l

TURB
J T L

S I 0 2
M G / L

CCLOR
L M T S

HARDNESS
H G / L C A C O

2
2 4 5  . 3  

4 . 5  
2 4 2 . 1  
2 4 8 . 5

T D 1 S S  Ffc 
H G / L

.02

. 0 2

.02

<£>

T . S U S . S D
H G / L

0

T . D i S . S D
HG/l

2
3 6 3 . 5

2 1 . 9
3 4 6 . 0
3 7 9 . 0



H a n t S T t A D  *ater Q u a l i t y  oata utFORfc s-331 p u m p i n g

p r o j e c t  h q m DATE OF P R I N T I N G  1 2 / 0 3 / 8 4

PARAMETER RANGE QF V A LUES U N I T S

DATE 7 / 1 5 / 9 0 3 /  l / c i 3  M O / D A / Y R

S T A T I O N  - CODE

S T A T I O N DATE T I M E TEMP SP COND L AS  CQND PH L AS PH
c o d e M O / D A / Y R HOUR# M l N CENT UMHOS/CM UMHOS/ CH

NUM.  V A L S . 1 0 1 1 1
AVERAGE 2 6 . 6 3 6 0 . 7 . 7 0 7 . 3 9
S T .  D t V .
M I N .  V A L . 2 6 . 6 3 6 0 . 7 . 7 0 7 . 3 9
M A X .  V A L . 2 6 . 6 3 6 0 . 7 . 7 0 7 . 3 9

Nu X NC2 NH4 TKN T D K * QP0 4 T P 0 4 T D P 0 4
nG N / L MG N / L MG N / l MG N / L MG N / L MG P / L f G  P / L MG P / L

N o n .  k a l S .  
average 
S T .  D E V .  
h l N .  V A L .  
MAX .  V A L .

1
. 0 4 2

. 0 4 2

. 0 4 2

NA
M G / L

i
• GU4

» C J 4
. 0 0 4

K

m g / l

• ll

.11

.i!

CA

M G / L

i
i  .  4 4

1 . 4 4
1 . 4 4

MG
H G / L

CL
M G / L

1
. 0 1 6

. 0 1 6

. 0 1 6

$ 0 4
M G / L

1
.039

. 0 3 9

. 0 3 9

ALK
H E O / L

T OT AL  FE 
M G / L

TUf t f l
J T L

S I C 2
M G / L

CCLOf i
U N I T S

T D 1 S S  FE 
H G / L

T . S U S . S D
M G /L

hAK DK ES S
M G/ LC A CQ

1
1 9 7 .  C

1 9 7 . C 
1 9 7 . 0

T . C I S . S C  
MG/ L

1
2 7 9 . 0

2 7 9 . 0  
2 7 9 . C

NU M .  V A L S .  
A V E R A G t  
S T .  D t V .  
f t l  N .  V AL .  
M A X .  V A L .

I
2 1 .  9 4

2 1 . 9 4
2 1 . 9 4

1
3.36

3 . 0 6  
3 . 0 6

1
7 2 . 2 7

7 2 . 2 7  
7 2 . 2 /

1
4 . 0 2

4 . 0 2
4 . 0 2

1
3 9 . 1

3 9 . 1
3 9 . 1

1
1 9 . 4

1 9 . 4
1 9 . 4

1
3 . 0 0

3 .  CO 
3 . CO

.0 2

.02

.02

10
rsj



H O M E S T E A D  KATER Q U A L I T Y  D A T A  BEFO R E  S-331 P U M P I N G

NUM.  V A L S .  
A V t K A G t  
S T .  D t V .  
H I N .  V A L .  
M A X .  V A L .

N U M .  V A L S .  
AVERAGE 
S T .  D E V .  
r l l N .  V A L .  
M A X .  V A L .

N U M .  V A L S .  
AVERAGE
s r .  d e v .
M l  N .  V A L .  
Ma X ,  V A L .

P RO JE CT  HOM 

PARAMETER

DATE OF P R I N T I N G  1 2 / 0 3 / 6 4

RANGE OF VA LUES U N I T S

S T A T I O N
COOe

NCX
MG n / L  

1
.  4 0 o

. 4 0 b

.‘‘•Cc

NA
M G / L

i
3 4 . 9 1

3 4 .  V I  
3 4 . 9 1

DATE

S T A T I O N

d a t e

NC2
MG N / L  

1
. 1 4 4

. 1 4 4  
•  l < t 4

K
M G / L

1
1 . 3 6

1 . 9 b
1 . 9 6

7 / 1 5 / 8 0  

' 5 A

T I M E
H£J/ Ca / Y k H O U R# M I N

Nri4
MG N / L

. 4 /

. 4 7

•**1

CA 
Mb/ L

1
8 7 . 3 1

6 7 . 5 1
0 7 . 5 1

3 /  1 / 6 3  K C / D A / Y R  

CCiOE

TEMP SP CQND L A B CQNO
C E n T  UMHOS/CM UMHOS/CM

1
2 6 * 7

2 6 . 7
2 6 . 7

IKN
MG N / L

1
1 . 5 0

1. ;Q 
1. 5U

MG
H G / L

1
7 . 6 3

7 . 6 3
7 . 6 3

TDKN 
MG N / L

CL
M G / L

1
5 8 . 9

5 6 . 9
5 6 . 9

1
5 0 0 *

5 0 0 .
5 0 0 .

GPU4 
MG P / L

1
.002

. 002 

.002

SC4
M G / L

1
1 5 . 1

1 5 . 1
1 5 . 1

PH

1
7 . 9 5

7 . 9 5
7 . 9 5

T P 0 4  
MG P / L

1
. 0 0 4

. 0 0 4

. 0 0 4

A L K
M E Q / L

1
4 . 6 6

4 .  B 6
4 . 6 6

L A B  PH

1
7 . 3 1

7 . 3 1
7 . 3 1

T D P 0 4  
MG P / L

TUf tB
jTU

S 102 
M G / L

T OT AL  FE T 0 1 S S  FE 
M G / L  M G / L

0 1 
.0 2

.0 2

.0 2

COLOR 
C M  T S

1
2 4 9 . 9

2 4 9 . 9
2 4 9 . 9

T . S U S . S D
MG/L

HARONESS T . D I S . S D  
P G / L C A C O  P G / L

i
3 6 3 . 0

3 8 3 .  C 
3 8 3 . C

t o


