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EFFECTS OF SEPTIC TANK EFFLUENT ON GROUND-WATER QUALITY 

DADE COUNTY, FLORIDA: AN INTERIM REPORT 

By 

William A. J. Pitt, Jr. 

ABSTRACT 

At e ach of five sites in Dade County, where individual (residence) 

septic tanks have been in operation for at least 15 years and where sep­

t ic tank concentration is l e ss than 5 per acre, a drainfield site was sel­

ected for investigation to dete r mine the effects of septic tank effluent 

on the qual ity of the water in the Biscayne Aquifer. 

At each site two sets of multiple depth wells were drilled. The up­

gradient we lls adjacent to the drainfields in most places, were constructed 

in such a way that the aquifer could be sampled at 10, 20, 30, 40, and 60 

f eet be l ow land surface . The down-gradient wells at each site are 35 feet 

or more fr om the up-gradient wells in the direction of ground-water flow, 

and allow. the aquifer to be sampled at various depths. 

Except at one site, no fecal coliforms were found below the 10-foot 

depth. Total coliforms exceeded a CvJnt of one colony per ml at the 60-

f oot depth at two sites. At one site a f ecal streptococci count of 53 

colonie s per ml was found at the 60-foot depth and at another a count of 

seven c olonies was found at the 40-foot depth. The three types of bac­

ter ia o cc ur in higher concentration in the northern areas of the county 

th an in the south. Bacteria concent r ations were also higher where the septic 

tanks we re mo re concentrated. 
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INTRODUCTION 

The U.S. Geological Survey has completed an interim report of 

the first year of a 3-year investigation to determine the effects of 

septic t ank effluent on ground-water quality of the Biscayne aquifer 

of Dade County, Florida. The investigation is in cooperation with 

the Dad e County Manager's office, the Dade County Pollution Control 

Department, and the U.S. Environmental Protection Agency. The 

Un iversity of Miami, under a separate contrac t with the county, 

is also involved with the investigation in an effort to determine 

the effec ts of viruses in septic tank effluent on the ground-water 

qua lity. 

SCOPE 

The investiga tion studied only possib le contamination f r om septic 

tanks in areas where individual sewage disposal units (septic tanks) 

have been in use for more than 15 years and where the septic tank 

concentration is four or less per acre. All the areas investi gated 

are west of the salt front. 

This report has been prepared to fulfill th e requests of many 

for an interim report on the investigation. It is not intended as a 

final report, and the data and statements contained the r e in are 

subj ect to change after all the data are available. This report 

contains al l the water qua lity data collect ed at the areas selected 

for investiga tion in Dade County. The data include physical, bio­

logical, and chemical parame ter s . 
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SITE LOCATION 

Five septic tank drainfield sites were selected for study in 

the county on the basis of septic tank density , geology, and de pth 

to the water table. In general, four differen t hydro-geologic 

environs were selected. The locations of the five sites are shown 

in figure 1. 

At the North Dade drainfield site, the northernmost site, 

(fig. 2) two sets of multiple-depth wells were drilled. The upgradient 

set is next to the septic tank drainfield of one of the house s in 

the area, and it consists of we lls tapping the aquifer at depths 

of approximately 10, 20, 30, 40, and 60 feet. The downgrad ient 

set is about 50 feet, in the direction of ground-water fl ow, from 

the upgradient set and consists of wells about 10 and 20 feet deep. 

The exact depths of these wells and of all othe r wells in the report 

are shown in the tables at the end of the report. 

At the Hialeah site, the upgradient wells are in the center of 

the drainfield; the other study wells are 95 feet downgradient (fig. 3). 

The hydraulic gradient is to the southwest in contrast to the normal 

southea ster l y grad i en t at all the other sites. This southwesterly 

g radient is caused by the cone of depression of the Hialeah-Miami 

Springs well fields. As at the North Dade site, the upgradient wells 

tap th aquifer at depths of 10, 20, 30, 40, and 60 feet and the 

downgradient wells tap the aquifer at depths of 10 and 20 f ee t. 

8 



80°40' 

WAT ... CONT"OL 

· .- .. ow If." D 

DAD• 

HIALEAH 
25°50' SITE 

TAM I AMI TRAil 

40' 

HOMESTEAD 
LOW DENSITY 

SI·TE 

..v ... OLAD•s 

NATIONAL. PAliK 

o· · 2 4 
~ ., I I I I I 

! 
I 
i 
i 
· 6 

I I I 

0 

At1fHIC.Ift lrtl 

8 
I I I I 

12 14 

FIGURE 1 • LOCATION OF STUDY SITES 



""' '' 

~ 

~ 

I 

L ~ Wft/«<U4 =uuA ~ -- ) L 
N.E. 164 ST. - "\ 

.r 

~ 
® 

~ 
100 FEET I 

!30 METERS I 

~~~ 

fB 

Downgradi ent well se t , 
~ 

N. E. 162 ST. 

FIGURE 2. NORTH DADE SEPTIC TANK SITE 

~~ 
~ ID 

w 
> <t 

~I ~ 
w 
z 

I 

~ 

~ 
~ 

~ 



~ I 

~ 
® 

~ 
100 FEET I 

I 30 METERS I 

w 
> 
<t 

C\J 

3: 

" / 

• • fM 
Ill Ill~ 

111111~ 

~1uU~ £. NORTH DADE SEPTIC TANK SITE 

W. 20 ST. 

WJ I 

W. 19 ST. 
~) Downgradient we ll set 

I r~•• 
Ill~ 

~ -~ m 

II 13: 

• • 1.-
W. 18 ST. 

FIGURE 3. HIALEAH SEPTIC TANK SITE 



The upgradient wells at the Bird Road-Galloway s eptic tank 

drainfie ld site (fig. 4) are, respectively, 10, 20, 30, 40, and 

60 fe e t deep and they were drilled adjacent to the drainf i e ld . ThP 

downgradient wells are 10 and 20 feet deep and are 35 f ee t southea st 

of the upgradient set. 

At the Homestead low-density site ( f i g . 5) the well compl x 

consists of five upgradient we ll s nex t to the drainfield and fiv e 

downgradient wells 90 feet southea st. Both the upg radien t and th e 

downgradient sets consist o f wells that t ap the aquifer a t 10, 20, 

30 , 40, and 60 f ee t. At this site the Universi ty of Miam i is doing 

most of their testing . 

At the Homes tead high-d ensity site (fig . 6), southe rnmost o f 

the five, two s e ts o f wells have also been constructed. The 

upgradient set, adjacent to the drainfield, is at depths of 10, 20, 

30, 40, and 60 feet into the aquifer; and th e down gradient s e t 

taps t he aqui f er a t depths of 10 and 20 feet. At this site th e 

down gradient set of wells is 50 feet southeast of the upgradient 

set. 

Table l g ive s the values of septic tank den s ity a t each of 

t he site s . 
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Table 1.--Septic tank density at the five site s. 

Low High 
North Bird Road Density Density 

Numb e r of septic Dade Hia leah --- Galloway Homestead Homestead 
tanks per acre 
(including public 4 4 4 l 3 
r i ght of way ) 
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TOP SOIL 

At all the site s the top soil has been almost totally removed 

by the construction of homes and roads . At some sites, Bird Road­

Galloway, for example, the top soil has been completely removed. In 

table 2 are listed the soils at each of the five sites as they were 

before construction. 
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Site 

North Dade 

Hialeah 

Bird Road-Galloway 

Homestead Low Density 
I-' 
CXl 

Homestead High Density 

l/Inches times 2.54 

Table 2.--Natural soil character istics 
(U.S. Department of Agriculture, 1947) 

Drainage 
Soil Series Organic s Internal External 

Dade Small quantities of Rapid to Rapid to 
Fine Sand decaying organic matter very rapid very rapid 

Dade Moderate Rapid when low slow 
Fine Sand water table 

Rockdale Low in Very rapid Little or 
Fine Sand organics none 

Rockdale Fine Low in Very rapid Little or 
Sandy Loam organics none 

Rockdale Fine Low in Very rapid Little or 
Sandy Loam organics none 

centimeters 

Inches Jj 
~ Soil Depth 

~7 12-48 

-::.7 6-10 

> 7 2- 6 

?:7 2- 6 

==.7 2- 6 



The organic content of the soil is relatively high in the north 

part of the county being highest at the Hialeah site. To the south, 

beginning with the Bird Road-Galloway site, the organic content is 

very low. The dep th of the soil is considerably different in the 

north and south parts of the county. At the North Dade and 

Hialeah areas soil cover ranges from 12 to 48 inches and from 6 to 

10 inches respectively; at the other three areas soil depth ranges 

from 2 to 6 inches. Anothe r important difference is the soil pH 

which is usually higher in the south than in the north. 

Table 2 shows a distinct change in external drainage 

characteristics from north to south. The Homestead sites and the 

Bird Road-Galloway site support little or no external drainage or 

runoff and have very rapid internal drainage. The Hial eah and North 

Dade sites support some runoff and the internal drainage is slower 

than in the other three sites. 
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AQUIFER CHARACTERISTICS 

The Biscayne aquifer is the major source of potabl e water for 

Dade County. Th e aquifer is compose d of permeable limestone, 

sandstone, and sand. Most of the sand and sandstone is calcareous 

but layers of siliceous sand are also present. 

The aquifer is wedge shaped, being thickest near the coast , and 

thinnest near the western edge of Dade County. Near the coast its 

thickness ranges from about 160 feet in the north to 

60 feet in the south. 

Sand is predominant in the upper section of the aquifer in the 

northern part of the county and limestone is predominant in the lower 

section of t he aquifer and in the southern part of the county. 

The aquifer is replenished by local rainfall and by seepage from 

canals and the water conservation areas to the west and northwest. 

The annual rainfall in the area is about 60 inches, of which one 

third (Meyer, 1971) is evapotranspired before the water reaches the 

water table and another one third is evapotranspired from the water 

table and the canals and lakes that cut into the aquifer. The 

remaining one third is discharged to the sea by canals and by 

seepage. 

The drilling records for the deepest well at each of the sites, 

(figs. 7-11) describe the different strata penetrated to a depth of 

60 fe et at each of the five sites investigated . Vertical hydraulic 
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Location:N.E. Corner Intersection 
N E 2· Ave & N E 162 St 
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Ground Elevation:lO Ft. M,S,L. 

2" 

(60' cased) 

Casing:_2_" Type:Steel Pipe 

Finish: 2' Open Hole 

Construction: Drive Wash 

Geological Survey 

Date Finished:December 17, 1971 

~1MER WEIGHT (lbs.) 
Casing: 280 Spoon:_l:..4.:.:0:..__ __ 

HAMMER DROP (inches) 
Casing: 5 to 20 Spoon: __ 3;:...0=----

Sampler Size:.....!i."I.D • ...!i."O.D._2_• · 

Water Level:~Ft. Below Surface 
t:A.M.Date:December 17, 1971 

Samples are stored. . 
Particle sizes, -porosity, permea­
bility, and effective size have 
been determined. 

*Blow Count per each 6 inches 

Compiled by:W. Pitt Date:Jan.8, 197 

Inches times 2.54=centimeter 
Feet times 0 . 305 =meters 
Pounds times 0.453=kiloarams 

FIGURE 7. LITHOLOGIC SECTION OF NORTH DADE SITE 
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U, S, GEOLO GICAL SURVEY 
WATER RESOURCES DIVISION 

MIAMI, FLORIDA 

We11:Hialeab High density 
255019N08017 07. 5W 

Location:300'W. of N.W. Corner of 
Intersection W.19St-W.1Ay 

Coun ty: Dade State: Florida 

Ground Elevation: »Ft. M.S.L. 

Diameter: ~2~'-'--------------------

(60 1 cased) 

Casing:..i.__" Typ e : Steel Pipe 

Finish: 2' Open Hole 

Construction: Drive Wash 

Driller:U. S. Geologi cal Survey 

Date Finished :October 8, 1971 

HAMMER WEIGHT (lbs .) 
Casing: 280 Spoon: 140 

HAMMER DROP (inches) 
Casing: 12 to 20spoon: __ ....;3::..:0"----

Sampler Size:li_"I. D.±L.."O.D , _2 __ ' 

Water Level:~Ft. Below Sur fac e 
At:~Date: October 28, 1971 

REMARKS 

Samples are stored. 
Particle sizes, porosity, permea­
bili~y, and effective size have 
been determined 

*Blow Count per each 6 inches 

Compiled by: W. Pittnate:Nov.l,l97 

Note : Inches times 2.54=centimeter 
Feet times 0.305 =meters 
Pounds times 0.453=kilograms 

SECTION OF HIALEAH SITE 
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Soft limestone 
with large cavi­
ties. Very white 

-f=z:::::;==! in color. High 
50% Recovery 

nd d 

f=lEPORT 

U. S. GEOLOGICAL SURVEY 
WATER RESOURCES·DIVISION 

MIAMI , FLORIDA 

ll:Galloway-Bire High density 
254414N0802032.5W 

Corner Intersection 
38 St. S.W. 90 Aye . 

......,..,..,.. __ State: Florida 

10Ft. M.S.L. 

II 

(60' cased) 

Type:steel Pipe 

Finish:O 5' Open Hole 

Construction:Hyd. Rotary 

Driller:Win~erter Miami, Fitorid 

te Finished: October 8, 1971 

--~3uOO~_Spoon: ___ lL4~0L----

HAMMER DROP (inches)· 
Ca~ing: 18 Spoon: 30 

Sampler Size:..li..."I. D._.2._"0.D ._2_' 

Water Level:_b_Ft. Below Surface 
At:~Date: October 27, 1971 

REMA.RKS 
Samples and cores are stored. 
Selected sections of cores were 
tested in the Denver hydrologic 
laboratory and permeabilities 

determined. Porosity was 

*Blow Count per each 12 inches 

~_j~_j~~~--§QZ-~~~~~--~~=r----~--~:r--~~jCompiled by:W. Pitt Date:~~~~ 

FIGURE 9. LITHOLOGIC 

Note: Inches times 2.54=centimeter 
Feet times 0.305 =meters 
Pounds time~ 0.453=kilograms 

SECTION OF BIRD RO~GALLOWAY SITE 
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PENETRATION BLOWS ON U. S. GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

MIAMI , FLORIDA 

Well: Homestead Low density 
252930N0802910.5W 

Location: N W Corner Intersection 
Avocado Dr.-Roberts Rd. 

County: Dade State: Florida 

Ground Elevation: 10 Ft . M.S.L. 

2 II 

(60' cased) 

Casing:~" Type:Steel Pipe 

Finish: 0.5' Open Hole 

Construction:ijyd. Rotary 

Driller:Wingerter Miami, Fla. 

HAMMER WEIGHT (lbs.) 
Casing: 300 Spoon:_lo.:4~0"-----

HAMMER DROP (inches) 
Casing : 18 Spoon:._~3..;;.0 __ _ 

Sampler Size:fr_"I. D._2_"0.D._2_' 

Water Level:_l_Ft. Below Surface 
At:~Date:October 28, 1971 

.REMARKS 

Samples and cores are stored. 
Selected sections of cores were 
tested in the Denver hydrologic 
laboratory and permeabilities 
were determined. Porosity was 
also determined. 

*Blow Count per each "2 inches 

r-~~~x==CfW~~~A-~~~~~~~----1----~--~~Compiled by: W. PittDate:Nov. 1,19 1 

J 
FIGURE 10. LITHOLOGIC 

Note : Inches times 2.54=centimeters 
Feet times 0.305 =meters 
Pounds times 0.453=kilograms 

SECTION OF HOMESTEAD LOW DENSITY SITE 
24 
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conductivity of the aquifer at different depths where the wells 

are finished were determined in the laboratory from cores and 

cuttings obtained during the drilling of the sampling wells. The 

average hydraulic conductivity of the aquifer at each of the five 

sites is based on data obtained from pumping tests during previous 

investigations.(See table 3.) Results of these pumping tests, 

reported by Parker (1955), reflect the large voids in the aquifer. 
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Table 3.--Aquifer characteristics 

HYDRAULIC 
AQUIFER CONDUCTIVITY 

SITE THICKNESS TRANSMISSIVITY 1/ (ga llons/ ~; 
(feet) (gallons /day/foo t~ day/square foot ) ~ 

North Dade 130 3,200,000 24) 600 

Hialeah 110 3,200,000 29,100 

Bird Road-Galloway 100 4,500,000 45,000 

Homestead Low 
Density 70 4,000,000 57,100 

Homestead High 
Density 70 4,000,000 57,100 

ll Gallons/day/foot times 12.41 = liters/day/me ter. 

ll Gallons/day/square foot times 40.76 =lit e rs/day/square meter. 
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The average hydraulic conductivity in the aquifer is more 

than twice as high in the south as in the north, and the hydraulic 

conductivity of the stra ta in the top 60 feet of the aquifer, as 

shown by the data in the appendix, is much higher in the south than 

in the north. 

At the Jorth Dade site the hydraulic conductivity of the top 

60 f eet , mostly sand, is 1,000 gpd/ft2. The hydraulic conductivity 

of the strata in the bottom of the aquifer (within the depth range 

60 -130 feet) is 45 , 000 gpd/ft2. Simil ar ly in Hialeah the top 

60 fee t of aqu ifer contains sand and is of low hydraulic conductivity 

and the bottom of the aquifer is highly permeabl e . 

At the Bird Road-Galloway site, the upper strata are not as 

pe rmeable a s the lower strata as indicated by the drilling logs. 

They a re however still more permeabl e than the upper strata in the 

North Da de and Hialeah sites. 

I n Home stead the aquife r is chiefly por ous limestone and 

t he r efore highly pe rmeable . Throughout its entir e thickness the 

hydraulic conductivity is fairly uniform. 

Th e core s obtained at sel ected depths at the Bird Road-Galloway 

and the Home stead sites show thin layers of rel at ive ly impermeable 

limes tone that are v e ry hard and dense . These layers must be 

di s continuous over the southe rn half of the county because at some 

sites some of the pa rameters found in the water above and 

be low them show no change s in concentration. It i s possible that 
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similarly impermeable layers are also present at the North Dade 

and the Hialeah sites but the samples collected there did not 

contain significant amounts of dense limestone. Thin layers of low 

permeability occur at 19-19.5, 41 -42, and 51-51.5 feet 

at Bird Road-Galloway and 27.5-28, 37-37.5, and 56.5-57 feet 

at Homestead. 

A soil classification triangle of the material from the wells 

is shown in figure 12. The figure shows that all the material from 

the North Dade, Hialeah, and Bird Road-Galloway sites below the 

10-foot level is composed of well graded or uniform sand and gravelly 

s and, and the shallowest materia ls (above the 10-foot level) are 

compose d of grave l and sandy gravel. The material from the two 

deepest wells in the Bird Road-Galloway site is over 90% gravel. 

The Homestead wells are finished in zones of indurated material and 

a soil classification cannot be applied to them. 

Table 4, a list of particle size analyses, shows that the 

upper 30 feet of aquifer material at the North Dade site, the 

Hialeah site, and the Bird Road-Galloway site are composed o f 

coarse to medium grained sand that provides good filtration . 
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Table 4.--Particle size analysis 

MEDIAN EFFECTIVE 
DEPTH l/ DIAMETER SIZE 

SITE (feet)- millimeters) (millimeters) 

North Dade 10-11 0.64 0.16 
20-21 0.36 0.14 
30-32 0.28 0.18 
44-45 0.32 0.10 
59-60 0.46 0.20 

Hialeah 10-12 o. 78 0.1 2 
21:.23 0.22 0.10 
28 -30 0.1 8 0.16 
44-46 0. 74 0.16 
60-62 0 .32 0.16 

Bird Road- 8-10 0. 77 0.12 
Galloway 2S-26 0 .44 0. 10 

33-34 0.45 0.13 
49-SO 13.00 2.10 
60-61 - -- - --

1/ . - Fee t t lmes 0.30 S mete rs 

POROSITY GRADATION 
(percent) 

45 Gap graded 
47 Gop graderl 
45 Uniformly graded 
50 Gap graded 
45 Well graded 

45 Gap graded 
40 Uniformly graded 
40 Uniformly graded 
50 Gap graded 
55 Gap graded 

40 Gop graded 
so Well graded 
so Gap graded 
55 Gap gr aded 
-- Uniformly grad ed l 
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Figures 13 through 17 show the average ground-water levels, 

average yearly high and the average yearly low, and the average 

monthly high and monthly low, for 1960-71. Water-level measurements 

at the septic tank sites were used to estimate the hydraulic 

gradients in the five sites. Hydraulic gradients estimated for 

two different times of the year are presented in table 5, 
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Table 5.--Hydraulic gradients 

HYDRAULIC GRADffNT 
(feet/foot}=-

Site July 1972 November 1972 --

North Dade z.zaxio-4 4.00xl0-4 

Hialeah ·1.44xl0-3 9.47xlo-4 

Bird Road-Galloway 2.86xlo-4 5. 7lxlo-4 

Homestead low density 1.33xl0-3 l.OOxlo-3 

Homestead high density 1.00x10-6 1. 60xto-3 

}j Me ters/meter 
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The gradients in table 5 were used to determine the velocity of 

ground-water flow at the different depths and the overall velocity 

of flow for the whole aquifer at each of the five sites. 

The horizontal velocities of ground-water flow for the five 

sites are presented in table 6. The table shows the velocities at 

each sampled depth in each of the sites and also shows the 

average velocity for the whole thickness of the aquifer based on 

aquifer tests made during other investigations by the U.S. 

Geological Survey. 

Velocities obtained from gradient-hydraulic conductivity 

calculations are at best rough estimates and a difference between 

calculated and actual velocities might be large not only where 

gradients are small but also because of the assumptions that the 

hydraulic conductivity is uniform, the flow is laminar, and the 

aquifer unconfined. Tracers have not yet been used to determine 

ground-water velocity because they might interfere with future 

samplings. They will be used at the end of the sampling phase of 

the project. 
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Table 6.--Ground-water velocities 

Homestead Homestead 
North Bird Road- Low High 

Sites Dad e Hialeah Galloway Density Density --

Vertical ve locities by laboratory analysis 

DEPTH l/ 10-11 10-12 8-10 12 12 
(fee t)-

VELOCITY 0.02 0.03 0.02 6.20 6 . 95 
( fee t/day) 

DEPTH 20 -21 21-23 25-26 22-23 25-26 
(feet) 

VELOCITY 0.03 0.03 0.03 6.20 6.95 
(feet/day) 

DEPTH 30-32 28-30 33-34 25-26 34 
(feet) 

VELOCITY 0.04 0.05 0.04 6.20 6.95 
(feet/day) 

DEPTH 44-4 5 44-46 49-50 45 -46 45-46 
(feet) 

VELOCITY 0.02 0.06 2.29 6.20 6.95 
(feet/day) 

DEPTH 59-60 60-62 60-61 60-61 60 
(feet) 

VELOCITY 0.08 0.10 
(feet/day) 

2.29 6 . 20 6.95 

Horizontal velocities by pumping test 

OVERALL 
VELOCITY 1.02 2.13 2.57 8.85 9.92 

(feet/day) 

ll Feet times 0.305 met ers. 
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GROUND-WATER QUALITY 

The chemical, physical, and biological nature of water, both 

fresh and contaminated, can be made known through analyses of the 

water, both in the laboratory and in the field. The laboratory and 

field analyses quantify three different kinds of parameters: 

physical, chemical, and biological. During this investigation, 

samples were collected and analyzed for parameters in all three 

categories. The following table lists the parameters determined, 

by category . It includes many of the parameters that generally 

indicate possible ground-water deterioration. 

Parameters determined in water from wells at or near five 

drainfield sites in Dade County (sampl e collection and analysis by 

U.S. Geological Survey except as indicated) are shown on page 42. 
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Physical parameters 

Turbidity Color 

Chemical parameters 

Nitrogen species 
Phosphorus species 
Biochemical oxygen demand~/ 
Chemical oxygen demandl/ 
Sulphate 
pH 
Bicarbonate alkalinity 
Carbonate alkalinity 
Total alkal inity 
Carbon dioxide 
Total carbon 
Total inorganic carbon 
total organic carbon 
Spec ific conductance 
Dissolved solids 
Carbonate hardne ss 
Non-carbonate hardness 
Chloride 
Fluoride 
Silica 
Boron 
Arsenic 
Calcium 
Magnesium 

Sodium 
Potassium 
Strontium 
Cadmium 
Chromium 
Copper 
Iron 
Le ad 
Manganese 
Zinc 
Polychlorinated biphenyls 
Oils and greases 
Detergents 
Heptachlor 
Heptachlor epoxide 
Lindane 
Chlordane 
2,4-D 
2,4,5-T 
Silvex 
Diazinon 
Ethion 
Malathion 
Endrin 

Biological Parameters 

Temperature 

Parathion 
Methyl parathion 
Trithion 
Methyl trithion 
Toxaphene 
Aldrin 
DDD 
DDE 
DDT 
Dieldrin 

Total coliform bacterial/ Fecal coliform bacterial/ Enteroviruses2/ 
Feca~ streptococco e ba cteria!/ 

.1/ Samples analyz ed by the U.S. Environmental Protection Agency 
2! Samples analyz ed by the Dade County Pollution Control Department 
ll Samples analyzed by the University of Miami 
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The samples were collected from the test wells quarterly to evaluate 

.the effects of most major climatological and hydrologic conditions on 

water quality. During the year of data collect i on, however, ground-water 

levels generally were below average and th e possible effects of high 

water levels on drainfield-aquifer r ela tions could not be analyzed. The 

wells were pump ed by means of a centrifugal pump and the sampl es removed 

from th e wells through flexible transparent tubing. Both pump and tubing 

were steri lized by UV radiation. 

Be f ore each sample was collected, at least one and a half time s 

the volume of water standing in the we ll casing was removed. This 

removal insured that the water sampl ed came from the aquife r rather 

than the well. Pre -pumping was restricted to this small quantity to 

avoid inducing migration of water to the wel l from parts of the 

aquifer distant from the well. 
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During the investigation, some of the parameters were found to 

be more useful than others in determining the effects of septic 

tank effluent on ground-water quality. A general discussion of the 

nature of the water from the wells is given in the following few 

pages. Areal variations from site to site are described to indicate 

the effects of septic tank density, lithology, and soil cover. 

It is beyond the scope of this report to attempt to interpret 

each single parameter and to r each final conclusions on the ef fects 

of septic tanks after only 1 year of a 3 year investigation. More 

data need to be collected before their ef f ects can be fully 

interpreted. 
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Physical Characteristics 

Turbidity of the ground water is us ed in this study as an 

index of sand part i cles in the aquifer. It is higher in 

the North Dade and Hialeah sites, and it is higher near the top of 

the aquifer than dee p into the aquifer. The appendix shows that the 

average trubidity ranges from about 30 JTU (Jackson Turbidity Units) 

in the sandy areas in the north to about 5 JTU in the limestone areas 

of Homestead. The average turbidity is about 20 JTU 

Road-Galloway site. 

in the Bird 

In south Florida highly colored natural water is frequently 

encount e r ed. Besides natural iron in water in the Biscayne aquifer 

which gives a yellowish-brownish color to the ground-water in many 

areas of Dade County, organic soils contribute to the color of the 

water. 

The areal distribution of highly colored ground-wa t e r is similar 

to the area l distribution of organic soils at the sites studied. A 

comparison of samples from Hialeah and North Dade, where there are 

relatively deep organic soil covers, with s amples from Bird Road­

Galloway, where the re is very littl e soil cover , indicates that the 

iron content is of the same order of ma gnitud e . The color is a t 

l east one orde r of magnitude higher where the organic soil is 

present. 
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Chemical Characteristics 

Nitrate concentrations range on the average, from 0.00 mg/1 (milli­

grams per liter) in the north to 2.20 mg/1 in south Dade County. This 

is below the U.S. Public Health Service (1962) drinking water 

standard of 10 mg/1 of nitrate as nitrogen (45 mg/1 of nitrate as 

NOJ). Nitrate was found in very low concentrations at all the sites. 

Some organic nitrogen was also found but no nitrite was present in the 

ground water. Ammonia nitrogen concentration is high in the north 

and low in the highly permeable areas in the south. Concentrations 

range from 6.40 mg/1 NH
3 

as N in Hialeah in the middle of the 

drainfield to 0.00 mg/1 in Homestead. 

Orthophosphate and the total phosphate concentrations at 

diffe r ent depths in all the sites are shown in the tables in the 

appendix . They show almost equal values of ortho and total phosphates. 

Only some minute quantities are in polyphosphate or insoluble forms 

and some in organic form. The only orthophosphate concentrations 

above 0.1 mg/1 were found in Hialeah at shallow depths (30 feet or 

less ) . 
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The biochemical oxygen demand and chemical oxygen demand tests 

are excellent indicators of the presence of sewage because they 

det e rmine the oxygen demand exerted by it. The chemical oxygen 

demand test determines total organic material whether it is 

biologically resistant or not, as well as many inorganic oxidizable 

chemical compounds. The total oxygen demand of sewage is exerted by 

three types of materials, carbonaceous organic material , oxidizable 

nitrogenous mate rial, and inorganic chemical compounds. The 

biochemical oxygen demand test determines the demand exerted by the 

carbonaceous organic mayerial and the ox idizable nitrogenous material 

degradabl e by biological action. 

Biochemical oxygen demand was low at all the site s but was 

sl ight l y higher in the north. Chemical oxygen demand was a lso 

higher in the nor th than in the south. 

Sul fa t e concentrations were l e ss than 50 mg/ 1 in all samples 

collected. The max imum sulfa t e concentra tion recommended for 

drinking water by the U.S. Public Health Service (1962) is 250 mg /1. 
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Herbicides and insecticides were present in very low 

concentrations. The only herbicide found was 2,4-D, at the 30- and 

40-foot levels in Hialeah. Malathion, an organophosphate insecticide, 

was found at the 10-foot level in the low density Homestead site, 

and chlorinated hydrocarbon insecticides were found at the 10- and 

20-foot levels in the Bird Road-Galloway and the Hialeah sites. 

The highest concentration of any of these parameters was 0.08 

micrograms per liter which is below U.S. Public Health Service (1962) 

permissible limits for drinking water. Herbicides and insecticides 

were analyzed to be certain that no common parameters were overlooked 

in the study. The source of the small amount of herbicides and in­

secticides was probably from lawn spraying and not from the septic 

tank. 

Most of the trace metals, such as arsenic, cadmium, chromium, 

copper, lead, and manganese were present in quantities below permissible 

limits. 
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Biological Characteristics 

Total coliform, fecal coliform, and fecal streptococcal bacte ria 

in the ground-water were investigated. Microorganisms of fecal 

origin are usuall y found in large numbers in domestic sewage and 

when found in na tural waters they are good indicators of f ecal 

contamination. 

Data in tables 7 through ll show th e average numb e r o f colonies 

per 100 ml (milliliters) for the thre e types of bacteria analyzed. In 

calculating averages the values expre ssed as .1! l o r~ 2 in the tables 

in th e App endix have been considered as ze ro for tabl es 7 through 11. 

Two tre nds ar e immediately appar e nt. Th e higher bacteria values occur 

in th e northern ar eas (tables 9, 10, and l l ); low values occurred in 

the southe rn areas (tables 7 and 8). 

Tabl e s 7 through 11 show that the r e we r e fewer total coliform 

conc entrations be low the 30-foot l eve l than above. Except for one 

colony at the 60- f oot well in the high density Homestead area, 

no fecal coliform bacteria were found be low 10 feet at any of the 

s ites. Except for the fecal streptococci count of 53 at the 60-foot 

well in North Dade, the maximum value for fecal 

~treptococci be low 30 fe e t at any site wa s a t the 40-foot level in 

North Da de with a count of 7 f ecal streptococcal colonies per 100 ml. 

The only site s whe r e total coliforms exce eded a count of 1 colony per 

100 ml be low th e 30-foot l eve l were at the 60-foot depth in North Dade 

and at the 60-foo t depth in the downgradient site in Homestead where 

the total coli f orm count is shown by the table to be 8 and 10 

respectively. 
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Tabl e 7.--North Dade- Bacte ria colonies per 100 ml. 

Location NORTH DADE 

Grad e UP GRADIENT DOWNGRADIEliT 
! n.a. n.a n.a. 

1/ 
Well depth ( fee t)- 10 20 30 40 60 i 10 20 

I 

Total Coliform 15 1 1 1 8 ! 1 8 I - . -
' 

' I 

Fecal ColHorm 0 0 0 0 0 0 0 - - -
I 

Fecal Streptococci 1 3 0 7 53 7 5 - . -
i I I 

Table 8 - -Hialeah - Bacteria colonies per 100 ml . 

Location HIALEAH 

Grade UPGRADIENT i DOWNGRADIEt T 
' ,.a. n.a. n.a. 

Well dep th (fee t) 10 20 30 40 60 ito 20 
' 

Total Coliform 5 1 1 1 1 l 0 0 - - -
' 

Fecal Col iform 2 0 0 0 0 0 0 - - -
Fecal Streptococci 8 2 

i 
1 1 0 1 0 - - -

I 

Table 9 --Bird Road-Galloway - Bacteria colon ies pe r 100 ml 

Location BIRD ROAD - GALLOWAY 

I 
Grade UP GRAD I ENT DO\olNGRAD IENT 

20 40 
n .a n.a n.a. 

Well depth (feet ) 10 30 60 10 20 

Total Coliform 99 2 1 I 1 1 96 2 - - -

Fecal Coliform 21 0 0 0 0 2 0 - - -

Feca l Stre ptococci 4 0 1 1 I 0 
I 

2 1 - - -

ll Fe e t times 0. 305 =meters. 
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Table 10.--Homestead (low density) -Bacteria colonies per 100 ml. 

' 
Location HOMESTEAD (Low Density) 

Grade UPGRADIENT 
il 

DOWNGRADIENT I 

1/ I 
Well depth (feet)- 10 20 30 40 60 I 10 20 30 40 60 

Total Coliform 18 1 8 1 1 I 19 4 3 1 LO 

Fecal Coliform 0 0 0 0 0 
I 
I 0 0 0 0 0 
i 

Fecal Streptococci 0 0 0 0 1 I 0 0 0 2 0 
I .j i 

Table 11.--Homestead (high density) -Bacteria colonies per 100 ml . 
. 

Location HOMESTEAD (High Density) 

Grade UPGRADIENT DOWNGRApiENT 
n.a. n.a. n.a. 

Well depth (feet) 10 20 30 40 60 10 20 

Total Coliform 28 4 23 1 1 28 14 - - -
I 

Fecal Coliform 0 0 0 0 1 I 2 0 - - -

Fecal Streptococci 2 0 1 0 0 8 1 - - -
---

l/ Feet times 0.305 =meters. 
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The data for the two Homestead sites shows that the 

bacteriological parameters at the high density site are slightly 

higher in concentration than in the low density site. 
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FUTURE PLANS 

The immediate plans call for continued quarterly sampling of 

water from the wells for analysis of sel ected parameters but with 

an additional effort directed toward investigating the high ammonia 

content of ground-water at the Hialeah site. The plans are to 

sampl e deep fire wells and shallow sprinkling wells near the site 

in an attempt to determine whether the high ammonia concentration 

is widespread or localized to t he study site. If the ammonia appears 

to be widespread, the next ste p will be to sampl e fire we lls and 

sprinkling wells near the Hialeah race track, and near the aluminum 

plants and the food processing pla~ts to determine wh e ther they 

constitute the major sourc e of ammonia in the ground water. 

Nex t year (1973), the scope of the project will be expanded 

considerably. Samples of water will be taken from sprinkling wells 

in a sewered and an unsew ~ red (s eptic tank) area of as similar 

hydrogeolog ic conditions as possible, and of similar building density. 

The analyses are expected to provide a good comparison of the nitrate 

and phosphate conc entrations at both sites. Two sites will be 

selected in the south Dade area, where the l ea st influence from soil 

cover , normally high color and turbidity, and othe r interfe ring 

parameters can be predicted, and where the data would be of use in 

planning the development of this rapidly growing area of the county. 

An effort to locate and sample wells in large ly undeve loped areas 

near the septic tank site s unde r investigation will be mad e in orde r 

to determine , as closely as possibl e , the chem ic al , physica l, and 

bacteriological conditions of water from uninhabit ed areas where no 

s eptic tanks are in existence. 
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GLOSSARY 

Downgradient: The direction of ground-water movement from a higher 

to a lower water level. The lower water level 

elevation is said to be downgradient of the upper 

water level elevation. 

Effective size: The size of a particle in a soil of which 10 percent 

of other particles are smaller. n10 , the diameter 

of that particle. 

External drainage: A measure of the portion of rainfall that is 

removed from a particular soil by surface runoff . 

Gap graded: A soil composed of a mixture of uniformly graded 

soils is said to be gap graded if there are not 

particles of every size . A soil whose uniformity 

coefficient is between 5 and 10. 

Hydraulic conductivity: A measure of the volume of water that a 

material trans~its through a cross sectional area 

perpendicular to the direction of flow in a unit of 

time. 

Internal drainage: A measure of the part of rainfall that is 

removed from a particular soil by infiltration. 

Median diameter: The size of a particle in a soil of which 50 percent 

of the other particles are smaller. n50 , the diameter 

of that particle. 
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GLOSSARY (Cont'd) 

Permeability: A measure of the capacity of a material to transmit 

water under pressure. 

Porosity: A ratio, expressed in percentage, of the volume of 

the interstices in a soil to the volume of the 

soil. 

Porosity, Effective: A ratio, expressed in percentage, of the volume 

of interconnected interstices available for fluid 

transmission in a soil to the volume of the soil. 

Transmissivity: The rate at which water is transmitted through 

a strip of the aquifer of unit width extending the 

full saturated thickness. 

Trask sorting coefficient: Measures the spread of sizes on either 

size of the median diameter. It is defined as the 

square root of the ratio of the size of the particles 

75 pe rcen t smaller tha n t he ot her part i cl es to the size of 

the particles 25 percent small er than th e othe r particles. 

So~ !75 
Dzs 

Uniformity coefficient: A ratio of the diameter of a particle 60 percent 

smaller than the other particles in the soil to the 

diameter of a particle 10' percen t smaller than the other 

particles in the soil . 
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GLOSSARY (Cont'd) 

Uniformly graded: Said of a soil in which all grains are nearly 

the same size. A soil whose uniformity coefficient 

is less than 5 . 

Upgradient: 

Well graded: 

The direction opposite to the direction of ground­

water movement from a higher to a lower water level 

elevation. The higher water level elevation is 

said to be upgradient of the lower water level 

elevation. 

Said of a soil made up of a wide range of grain 

sizes. A soil whose uniformity coefficient is 

greater than 10. 
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APPENDIX 

Table: Data collected since the beginning of the study in October 

in 1971 to August 1972. 

Conversion Factors: English to metric. 

Memo: From William Pitt to the Miami office record file on October 

29, 1971. 
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.=.D~A.~fi(-[NT OFTH£ IN~~ __ --;--=- ---.:....=.: :--.:= - =- . 2111:" .• -.~ • .-.. :_·.:: =-----=-- --.c....-

11 G[X)U)(;ICA!. S<·avn DADE COUN'l'Y SEPTIC TMIJ: STUDY (Effects 00 grouod -ter) Provhiond Date 
'! WAT'DI RESO<JIIUS DIVlliOOI . Sub)ect to ll&viaiO:l 

~ ~ -.~ ··;-rroP'ofj"-l>epth~IWat•rtoiu;;' ., du"[ Fielclt rl'~tdf!!Jfi~l~r[;T ··~cal&illecal-1' ---~~ --. 

' 

SITE Ceaiog to Wa- L~vel In Wal fro• 'fecp•-,Co.n.duc . .. kall .... FREE "Col· I·· . Str~o- BOD I roo Tota Det au.t.d El~v. t~r. In in .,..., •c tanc~ PH nl ty a co
2 

fot"'ll tococc Carbon 
Vell Depth Ft.aal Ft. Ft .•ll ~o&llon Ut .. r _ _ -hoe . ·- _HC03 _ I p~r ml. 

h9721 NORl'H DAD" UPG 
595 
370 

" !JoFt Well (30 '-32') I 9. 64 - - 5 10 960 0.180 1.8 L4 Dk l!rn 27.0 40S, 
~ " lt.oft. Well (44'-45') \9.87 h86 2.01 8 16 540 0 .100 7.5 4.5 llrown- 26.5 480 

' " 160Ft w,u (~q'-60') \9.78 - - 17 34 ,000 0.200 2.6 LS .Lt Brrl 26.5 545 

" 
hll61 HIALEAH UPG I 

7.25 

7.50 
.7.55 

7.45 

7.35 

3~4 

188 
228 

262 

288 

32 

9 
10 

15 

20 

r 
2 

< 2 

u 
< 2 

< 7. 

< 2 

<2 
<l 
<2 

<2 
1 

<~ 

18 

<2 

3.9 I 94.~ I L44 
2.6 76.2 51 

1.1 51.1 61 
L3 40.7 79 
L2 28.6 80 

" lOFt. Well (10'-12') l 6.12 - - 3 6 400 0.120j 18.6 4.3 Dk Brn i 26.0 605 7.35 296 21 2 2 2 1.4 ' 30.1 72 

~ " 20 Ft WPll (21'-2:1') 6.02 - - ~ 10 370 0.105 2.5 _ 1.3 Black _~ 600 7.35 298 21 <2 <2 (l 1.1 33.3 74 

" 30Ft Well (28'-30') 6.16 4.35 1.81 7 14 670 0·.160 1.1 l.l Bro-om 26.0 580 7.35 306 22 < Z < 2 <2 0.8 30.~ i6 
" · 4fJFt Well (44'-46') 6.12 - 9 18 870 0.160 7.5 3.1 Brown 26.0 610 7.35 320 23 <2 <! <l 2.2 29.9 lo11t 
" 60Ft. Well (60'-62') 6.2"1 - - 12 24 400 Qo.160 3.0 2.!l Bt"ovn 26.0 610 7.25 316 2!! <2 < 2 <? 1.1 34,4 74 

2/15 BIRD RD - GALLo..IAYUPC. ! ' ·: ~---.-
2/ls lOFt. Well ( 8'-10') : 9.88 - - 2 4 330 Oo.11~ 11,7 4.0 Lt Brn i 26.0 610 7.35 292 21 340 58 8 2 .0 42.4· • 

_::_~_t_,Well (25'-26·') 10.06 - - 4 8 470 ().100 5 • .?_ _ 2.3 !llack j 25.11 580 7.40 310 20 <2 <2 (! 0.7 15.21--
i" 30Ft Well (33'-34') l0.02 - - 6 12 780 ()1.130~.4 2.7 Lt B1dk25.5 560 7.30 292 23 <2 <2 <2 0.8 36.4 -
f " 40Ft, Well (49'-50') 10. 15 5.89 4 . 26 8 16 0000 2:.100 6.0 1 2.0 Black_ 35_.5 , 520 7.40 339 21 <.2 <2 <i 0.8 53.3 I - - -

...-:-_!Qft_.Wcll , 60 ,_ 61 ,) ~0.7i - - 19 36 . : LtBlc_~5. 5 j 520 7.40 364 23 1 <2 <2 o.si46.3EJ 

I --r-
·-·- I I ,h ~-
ln 111g . /1. ~"c""t •• not~d. & Collected by tbe E:lvirownenta Prot~ction •.s.,ncy 

·=- • Cgllcsted by Dade Countl Pollut ion C~ntro~t& ~ 

1 
+ Welle evacuated 2001. before aamples ar~ coll ected. *In-· · All "o>ardet~ra ~reeaad 

!i----_,., . -



r
DI::PA.r~·~,.:; OT =-™' INTouo. 

G LOl.OC ICAL SAnlvn 

-~ --~~=~· . - ~=,=· =~~~=~~~==-----"""""'=...-==~-~ 

~~ WATDl ~tUOUR~ _o,:~ --· . _ 
~ SITE I Top . ofj Depth Caa1ng to Wa· 

O.t Sa..,led !::lev. ter. 
Wall De;>th Ft.msl Ft. 

DAD! COUNrY S!.PTIC 'IANX STUDY (!.ffecta on ground -ter) Provioiona1 Data 
. .. • ....... ~. -·+ --~~ ·- · ~ ··- .. ..,_... . r . . Subject ~%V~iCUL. 

Level i n Wet Ul!II>O!d 1c Con fro;n I Temp e - Conduc lkal1 FREE Coli- "Coli- Streo- BOD COD Total 
in ~ in in ucti vi , •c tance oR ni ty a co

2 
forma formo tococc Ca r bon 

';~gh~~::~ ~~~-1~~ -1 0.16 7.74 2.42 2 4 I 40 00 - - - t Brn_ 25.5 500 7.55 252 ll 43 < 2 <2 1.1 T 13 .4 55 
" ..1.l'l;. Well___!I2::z.~- 9.96 - - 4 8 40,00 - - - Brown 25.5 545 7.45 232 13 3 <2 <2 1.1 1 ll.3 47 

Water Volunie· .volume· yarau- esidue; Field Ffeld 1 ne · Fie ~er. "Tot& FiCat&]FHai&~ •

1

. ·--

Ft.ma1 .ellon llona )( . • =hoa. RC03 Colon! I Per 0 mi . ' 

I 

I" __ ,tQ_F~~ll . Q5'_;:}tl 10.03 - - 7 14 4Q.,QQ - - - Brown 24.5 560 7.60 236 9 <2 (2 <2 l.O 1 7.4 50 

1

11 ' 'tOFt_. _W!_ll (45'·46_')_ 9 .93 - - 8 16 40,00( - - • DkBrn • 24.5 520 7.60 222 9 3 (2 < 2 0 _9 I 21.2 54 -

." . 60r.._.Jicll .--'bO'.=.ll'l 10.50 8.28 2.22 17 34 40 oo< - - - ~rown ' 24.5 545 7.40 240 15 4 <'- 2 0 •8 j 9.7 49 

I 
2illo ~~~ ~.h...ILI«l.. - _ 

.J.Qll ~--ilLll.aL .. 9.50 - - 2 4 40.00< - - - tBru . 25.5 510 7.55 232 10 48 <-r <2 1 0 _8 12.1 66 -

~.._Well (22 tt,) 9.'>4 - - 4 8 40 oo< - - - ~.Ltl!.~ 24.5 550 7.50 242 12 6 <:Z. < 2 . 0 •8 l7.3 54 -
..:_· )OF~. Well l35'·36' ) 9 .49 7.31 2.18 J 14 40,00( - - - j8r""" -~4 .5 _ _ 540 7.50 244 12 8 < 2 <2 t.O 2.6 SO 

u..~'-""'' 9.46 - : 8 16 40 .00< - - - tBru_ 24.5 530 7.40 232 15 2 < 2 <2 0.8 ; 5.0 4i--
(60 ft.)_ 9.38 7.18 a!210 ll 22 40 .00( - - - t Brn 24 .5 530 7.65 230 8 <2 < '! <2 I 0.8 16 .5 I 50 

I 
Ull~CIU':ST~HIGH DENSITYUP ___ _ i T 

. 110Ft- Well 02 ft.) J 7.94 5.67 2 . 27 2 4 40.00( - - - ~rwvn 25.0 505 7.45 264 15 6 <2 4 j 1.7 ["""6":9~ 
_120Ft :Jell (25. '-26'} I 7.87. - - 5 10 40 ooc - - - t Brn 25.0 520 7.40 ZJ6 15 J (2 <~ I o.9fl3:'4r~--a--, 

• .J.:rort. w.ll __04 ft.l !.1. 99 - - 7 14 4o,ooc - - - l!rovn 25.o _!i25 7 . 45 234 6 & <2 <2 1 t.4--rl3:o- 54 ; 

8.08 1 - 1· 1 8 116 140,QQfi- 1 - 1- klrSMJ ~25.0~~~-T--1-7.~~~~ 
t--F;..:...::..r......;;:.::.:.:__->.:=-.:.=..u...-f-..:8:.:.·.::.0::..3 - - · I ll 36 40, ooq - - _ ( - ~r""" 24 .5 

~/2 . North DAd~ UPG. 

)/14 10Ft. Well (10'-11') 9.92 - - - 2 4 460 0.160 15.2 5.0 Dk Bn 27.0 440 7.10 228 29 15 • 0 • -- -~ 6 .3 I ~ 
/26 20Ft. Well (20'-21'\ 9.69 8.70 0 .99 4 8 750 0.140 1.9 l.l lv m<~• .... 27. 0 41~ 7 '>0 226 11 < 2 £.2 5 0.5 .52.3 l -__J 

lfi/26 30Ft. Well (30'-32') ~ -64 - - 6 12 960 o 1110 1.8 1.4 Lt llrn.~5 405 7.40 218 . 14 · <. 2 2 <..2 0.3 41.2 1 --~ 

~126 401't._ 1/dl [44'-4.5') 9 .87 - - R ,, '>40 0 .100 7.5 4.5 L.a...:..o...a:....2.A..JL. 490 7.40 112 13 <.2 .(.2 2 0.2 354 I -~ F 60 Pt Well (59'-60') 9.78 B~19 0.99 17 .34 2 000 0.200 2.6 1 5 1 vl..t 26.0 530 7 .30 236 19 1<. 2 .(. 2 2 0.1 36.2 ·-

~/2 3 1 NORTH llo\DE DNG. ___ __ 

~/23 10Ft. Well (12'-12') 10.10 - - _2_ 4 4f.O 0 . !/',0 ~~- 2 5.0 o 27. 5 445 7.10 208 26 1<. 2 <2 <.2 0 . 5 46.7 I _ g 

1--· -

~j 23 20Ft. Well (22'-23'). 10.14 9.16 0.98 4 8 750 0.140 · l,g 1.5 .IL :~ 26, 5 385 7.30 204 16 ~ 2 . <.2 <...2 0.6 35.1 ~~ 
li r---. 

-~r--1 
~24 HIALEAH l!PG. I 

~j24llo l't. Wd1 (!0'-12') I 6.12 I - 1- I 3 lr; I 400 I 0 . 120 I 18 .6 I 4.3 l0k Brn__lz_._()_U55 17.40 I 244 I 15 1(.2 I..: 2 1<2 I 0.71 44.5 
g/24 20Ft. Well (21'-23') I 6.02 3.66 2.36 5 10 370 0.105 · 2.5 T 1.3 V lllr.. B 27.0 I 575 7.20 266 27 <.2 .(.2 3 0.2T22 . 9 1 - i 
$/24 30Ft. Well (28'-30') 6.16 - - 7 14 670 0.160 1.1 I 1.1 Broom 26.5 575 7.30 266 21 <.2 <. 2 '-2 0.41 28.9 ! 

~/24 40Ft. Well ~--46') I 6.12 - - 9 IR 870 0.160 7.5 I_ 3.1 ..IW!!m.. . .. 2.f•n f',M 7 10 270 34 <.. 2 "- 2 "-2 • 0.4 27.9 
V24 60Ft. llell (60'-62') j 6.21 4.05 2.16 U 74 1 400 0.160 _L_O.. :_ ? R Dk Brn _ _l!.~. 605 7.20 270 27 <..2 <-2 (..2 25.9 1 _ 
~ ' ' I I -;r-- . . r- ---:· D 
!.a!L HIAIUH DNG. t___ ~ I I D 

ft/24 j10 Ft. llal_! _~-10') 5.17 - - l (, 4M -0170 · -~ -4 ~ Lt Brn 76.0 liln 7 1n 260 33 .(2 -<-2 2 0.3 24 .6 I _-
~/24,20 Ft. W~l _Q2 ' -23') 5.18 2.95 2.23 5 10 370 0.105 2.5 I 1 3 .. hb '~ ~ <;/,.~ 7 10 236 30 <.2 ~ q 0 .5 ! 21.4 -
I, I I . I 

l'i:. Wella .;.cu~tad 2o<n.-;,;f~mplaa are coU.c'tad. ...._ • In .;,,cf All .,;;~ •• t;r·a ... reuec!.,-ras./1 .. exceo.t u noted. tt couected by ne t:nvlrolll:lental !'rOfecl!lon Xgency '! 
uata eonecte byU.s.G.s. 11 ._.. • Collected by Dade County Pollution Controlroct_&FeS 
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WATD---
DADE COUNTY .SEPTIC IANK STUDY (Effect• on ground water) Provisional Da ta 

ro·i>~Co~pth- wti"tcTJVo1ume [llo!ume lyurau- ~::r · ec-~ -~"·- . ~ra~~ j{(,";; '(ducl~.Ficld!"Fi"eld~['Flclc(Fic l ~f1'l'icl 'il~~ro·ta~·~e.,~\ot?F~:;1~~J2-"- - • & T 1 j] 
Cnsin& to Wa- Level in Well;i'umpc!d tc Con t ive formit Sortinl. 'rrom Tcm~ c-lCon<lu c . JA lknli- FREI; Coli- ·Coli- SLr~o - BOD COD ota 

Sampled E1ev. tcr. _ in ~in - in ~uctivi Si ::c Coeff. Coc!L _one •c tancc oH ntly o co
2 

forr.>s forms toco cc C.rbo: 
ate Well Depth Fc .~ns1 Ft. .(.rosl .allonsCallons K D .. 0 _ Cu S

0 
L1tcr m:nhos . llC03 loni 5 o cr ~00 ml. 

SITE 

-~ "--""•.&. ~r· •· - _.,.., • ~ - · --- -

,91.2 JURD RD. --GALtmAY UPG. r---- ---~ I 
~/23 10Ft. Well (8' -10') 9.88 - - 2 4 330 0.115 12.2 4.0 ILt Brt1 25.0 565 1.20. 270 21 _2.0_ -::.2_~ __ __Q_.2 26.8 -
/23 20Ft. Well (25'-26' 10.06 - - 4 8 470 0.100 5.9 2.3 Brown 25.0 560 7.20 l&Q__ 26 "-?. ___ "-?. £ 1. _,_0.4 14.6 -

~/23 30 Ft Well (33'-34' 10.02 - - 6 12 780 0.130 5.4 2 · 7 VLt. B 25.0 545 7. 20 258 26 '- t __ ~2 £ 2 ~ 0.1 11.4 -

1
.'23 40Ft. Well (49' - 50 1 10.15 - - 8 16 40,000 2.100 6 . 0 2.0 lrnwn '~ 0 . ~10 7 ?0 ?~0 " ' . L2 .. 2 I_ 0.2 11 -
/23 60Ft.We1i (60'-61' 1~_;,1e 5.74 s.o2 19 38 in~<Rrn ,~o ~~~ 7?o ,~, 25 3 ;~-~2-T o:o 11.1 -

1 

. ~ I 

~/23 BIRD RD.--GALLCMAY DNC - ·--=-~ ~L- --1--J 
~/ 23 . 10Ft. Well (8'-10') 10.11 - - 2 4 330 O.ll5 12.2 4.0 .t Rro 26.0 565 7.30 268 _ 21_ --~~ - 2-----1 _ _L _j 0.6 9.3 - -~~ 
~/23 20Ft. Well (25'-26' 10.19 5.18 5.01 4 8 470 0 .100 5.9 2.3 Brown 25.0 550 7.20 264 26 _[.<:2 ____ 2 __ 1~~- 0 . 0 9 .. 9 - .. I 

n-- - --1--- --- --i =1 
$/25 HOMESTEAD--LOW DENS UP . I I ___jl 't'H-.!.Q_.!!_. Well (12'-12'\ 10.16 - - 2 4 40 000- - - ~t lint 25.0 520 7. 50 208 _lQ_ !':':2_j~..L_ . <.2 ! 0_.]_ ..li...l... __:_ _ _J 
.!35 20Ft.Well (22'-23' 9 .96 - - 5 lO_~op- - - t.Brn 24.5 535 7.40 _1_~___!1 __ ":-__ 2 _ !<-2_ ,<..2 ! <?.:2 __ _ .....l..:L__.:. ,./~t.~Q__Ft. Well {25'-26' 10.03 - - 7 14 40.000 - - - l . t Rro 24.0 __i!Q_ ~- .1.Q_O_ ~}~_ 1"::2 _ >&_L _ ~-~ -2- ~ 0. _1 2.5 _ - --l 
1,, " " .•• u ,.,. _.,. 9." • • 9 " " ooo • • · , • .." " ." "' -'...llL '" · _li..._ _ ' " - - h i. ,_,__ . o. L. ,_, · I 
~/25 60Ft. Well _(60'-61' 10.50 6.72 3.78 19 39 40 000 - - - Brown 24.0 525 ..J_.f;9 _ _].QQ._ __li__~ 1".1_. ~1._ ,_ 0,) 7. 5 -
~ · ! 1 n 
I . :1.~ .DNG . j --. 
~ ~0 F~~~t.) 9.50 5.61 3.89 2 4 40.000 - - - Brown 24.5 450 7.40_ 1 _ ~~ _12_!~-~ :;2-__ - ~ -~~~_I 0.~ -~-:-

~ . ill_ 20Ft. Well (22ft.) 9.54 - - 4 8 40 000- - - lrown 24 .0 520 • .2. . .5.0. 210 __lll__.r;..z. !<2 _ J ._ 2 __ 1

1

_0-l 0.8 ~ 
fl2_ 30Ft. Well (35'-36') 9.4 9 - - 7 14_ J.O...O.M- - - ~t.. Rrn ?4.0 .530 L.SQ ...l.ll!i_t_lO_ _ _j~- -! ~2.___ :~ Q.J._ _ _ -'..Jt.__-

' 11.5. !&J_L__W_!!ll (45'-46') 9.46 - - 8 IF. /&..0_00 - - - lrnun ?t. 0 __5.20_ _ _ L..S.Q_ ?nt. I 10 __ f-.2__ -1"2.__ .I ..5... .• Q.,j_ _ _ 1 . ? -

/25 60Ft. Well (60ft.) 9 . 38 5.62 3.76 12 24 40,000- - - Brown 24.5 530 I 7.50 200 ! 10 /1..2 ":..L__j __ < 2 .j 0.1 1 5 - ij 

i - . . J .. - [ -· :. - - -~ L-~· 

1

7, 4 ....;;.,._--·- "" ·~- I , I I t.J. HOMF:Su:.,u-Hual_DEN~ . urc _ --1 _ ·--+ __ . . -· ---L~ 10 ri:- w~~l2 ft.) 7 . 94 - - 2 4 ,n nno - - - Dk Brn 24.5 4_92 7. so]_~ _!_Q___J_n __ : .. 2 - : ~ ' Q.,l__ __ !.:lJ __ _ 
L2..4Jl.CLn....Ji.el1 (25'-26') 7.87 - - ~ 10 40 000 1 - - - R• 25.0 

1 
520 ~-206 13 ~L- ~2 _ l '-_2 l_ .Q..2_ 00.4 ----~ 

L?4J 30 Ft. Well (34ft .) 7.99 - - 7 14 40,000- - - ~n ~ I 528 7 40 u~ _!_3 -~2_h 2 __ ._j ""-._2_ !.9~~---11 
~a!L!40 Ft. well (45 ' .. 46'' 8.08 • - R 11> 4n_nno l - - - ~~. Brn l 24 5 520 1.10 ·r 204 7 1· 2 ~ 2 j < 2 ' 0.2 1 3 - !i 
j:~~4 ~ 60-~t. Well (60ft.) 8.02 4.11 3.~1 20 40 40 0001 - - I - Dk Brn 24.5 . m 7.80_~~=~- .s_ ~j":~ - ~~~- _j ~-~ 1?_·~-=-~~-~ -J 
5/24 HOMESTEAD-HIGH DENS .DNG ___j ! --- . --\ - _ . ·- ! . . -~- .J,. --• ... --~ 

i_V: 10Ft. We_!.L___j12 ft.) 8.36
1
_:__ - 2 4 40,000- - - Brown · 24.5 530 · 7.50 -j 25L !_lL _j_52 __ 5 __ 15_ __ 9,£_----'L..!t ~ 

' l I - I ~_ ;_ __ : __ : -- . - - j-
- --,--- ·- I I ~ : : l I 

: I I -l--~ -- ; -- ! - !- i - - i --- ·- ---1 
1:--J ~ --~--. -· ' -- . ·--r=-~·- ' I • I • 
i i I I ------- -- --,-- __ _I . . - •. I - - - - -i ·- - -- •I -·-r- - I . ' I . I " 

! ~ -~------· l I - ' I I ~- -~-~~~ : .. _ .-- ~~J~~-- _ · _: ---: -~ ·_· : · -- .~l ~=~-~ 
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, +Wells evacuated 2007. before sampl es are collected . * In 1!111. All parameters expressed 1n mg/l except as noted. ~ Collec~ !?ade Co_unty, Po~l~t~_o_n _ Co.!!.._t.;ol._ ~ ... & Feb ) \ 
-- - - -· . 
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l>a.urrwt~T M TMt INTOUOA 
Ct:O<.OC!UL SulovCY DAD! COUNIY SEPTIC 'rAm STUDY (Ufecta on groUDd water) 

WATlJI IIUOWitLS O!Vll-

SITE Tov of Depth Wat er ~~l~~r ~~f ~l'~rau- H ·ec- . unt~~rcf" ~e~~~u"l Fiel d CAsing to Wa- eve1 1c Con tl•te fonnlt rt I!~ fro!!l Tempe-
Salllllhd E1ev. ter. in in in uctivi· Si::e "'Coeff. Ooeff. one •c 

Well Deoth Ft .lllsl Ft. Yt.mal ~ .. uon iCa llono K D. n <;,· s .. Liter 

Jo;ORTH DADE UPC . 

10 Ft. Well {10 1 -11 1
) 9.92 7.98 1.94 0.5 1 460 0.160 15 . 2 5.0 Dk Brn 28.5 

20 Ft. Well (20 I -21l) 9. 69 7.78 1. 91 1.0 2 750 0.140 1.9 1.5 VDkBrn 27.0 
30 Ft. Well (30 1 -32') 9 . 64 7.73 1.91 1.9 4 960 0 . 180 1.8 1.4 Brown 26.5 

40 n w .. t"t t44 1 -4S 1
) 9. 87 7 . 96 1. 91 6.0 12 540 0 .1 00 7 . 5 4.5 Lt Brn 26.5 

.60Ft. Well (59 1 - 60 1
' 

9.78 7 . 87 l. 91 8.5 17 2,000 0 .200 2 . 6 1.5 Lt Brn 26.5 

NORTH DADE DNG . 
10 Ft. Well (12 1 - 12') 10 . 10 8.16 1.94 0 . 6 1 460 0 .160 15.2 5.0 VDkBrn -
20 Ft. Well _{22' -23 '} 10 . 14 8.23 1.91 2 .4 5 750 0.140 1.9 1.5 Dk Brn 28.0 

HIALEA!{ U!'G. 
10Ft. Well (10'-12') 6. 12 5.28 0.84 1. 1 2 400 0.120 18.6 4.3 Lt Brn 28.0 
20 Ft. Well (21'-23') I 6.02 5 . 17 0 . 85 2.9 '6 370 0.!05 2.5 1.3 VI:kBrn 27 . 5 
30 Ft. Well (28'-3u') 6. 16 5 . 30 0.86 4.0 8 670 0 . 160 1. 1 1.1 VDl<Brn 27 .0 
40Ft. Well (_44' -4 6 ') 6 . 12 5.32 0.80 6. 6 13 870 0 . 160 7.5 3.1 Dk Brn 27 . 0 
60 Ft. Well (60'-6 2')' 6.21 5 . 54 0.67 9.2 18 1 400 0.160 3.0 2.8 Lt Brn 265 

HIAI FAH ONG • 
10 Ft. Well _1?'•10') 5 .17 4.40 0.77 0 . 9 2 400 0 . 120 18 .6 4.3 Brown -
20 Ft. Well (22' -23') . 5.18 4 .40 0. 78 3.0 6 370 0.150 2.5 1.3 Lt Brn -

IBI RD RD . --GALLQI:,\y UPC 
10 Ft. Well (8'-10') 9.88 5.42 4 . 46 0.8 2 330 O. ll5 12.2 4.0 Brown 27.0 
20 Ft. Well (25'-26" 10 .06 5.60 4 .46 3.3 7 470 0 .100 5.9 2.3 tt' Brn 25.0 

30 Ft ·well /33'-34" 10.02 5. 62 4.40 4.6 9 780 0 . 130 5 .4 2.7 Lt Brn 25.0 

40Ft. Well (49'-50') I 0 . 15 5 . 68 4.47 7.2 14 1<40, 00( 2 . !00 6 . 0 2.0 Lt Brn 24.5 

60 Fr. Well (60'-61'\ 10.76 6.34 4 .42 13 . 9 28 <40 00( - - - Lt Brn 25.0 

BIRD RD. -- GALLO~<AY D:-<r.. 
10 Ft. Well (8 1 ·10') I 0 . II 5 . 77 4 . 34 0.7 1 330 0.115 12.2 4.0 Dk Brn 26.5 
20. Ft. Well (25'-26': 10.19 5. 78 4.41 3.3 7 470 o·.1oo 5.9 2.3 Brovn -
llOHESTEAD -- LOW DE~!S . Lf?( 

10 Ft. Well {12'-12' ' 10.16 6. 72 3.44 0.9 2 <40,00( - - - Dk Brn 25.0 
20 Ft. We_ll (22' ·23' )! 9 . 9 ~ 6.73 3 . 23 2 . 7 5 (40,00( - - - Lt Brn 24.0 

30 Ft. We II {25' -26') . 10 . 03 6.81 3 . 22 3 .I 6 (40,00( - - - Lt Brn 24 .5 

40 Ft. Well (4 5' -46 'll.-..-2 . 93 6.98 2.95 6.4 13 40 ooc - - - Lt . Brn 24.5 

60Ft . Well {60' - 61') !O .:iO 7 .30 3 . 20 13 .7 27 40, ooc - - - Lt Brn 24.5 

' 
I 

Proviaiooal Data ~ 
Subject to Reviaion .1 

Held Field field h~!.d t:t~~ !:_eca~tt l~ec al_, . & <ota1 li Conduc Alkali- FREE ·Coli- Streo- BOD COD 
tance pH ni ty as co

2 
forma forna tococd C.rboi 

mmhoa. Hco1 Colon{ o oer 00 ml. 

u 
440 7.25 240 22 26 Lost 2 3.0 81.7 82 
445 7.40 242 15 2 Loot 2 • ll.O 53.2 74 
405 7.45 222 12 2 Lost .( 2 24.0 46 . 8 66 
525 7.50 220 11 2 Lost 2 13.0 37. 6 60 
510 7.35 238 17 20 Lost 156 7 .o 37.4 7l 

500 6.95 256 . 46 2 Lost 14 >48.0 56.4 7'1 
I 

360 7.35 214 15 16 Lost 10 ') 34 . 0 38.0 58 

600 7 . 15 260 29 10 2 <2 4.0 30 . 0 77 
580 7.30 260 21 2 <2 3 1. 0 26.0 70 
580 7.30 270 2~ 2 <2 2 1.0 29.5 72 
630 7.30 280 22 2 <2 2 3.0 28 .4 78 
630 7 . 30 278 22 . 2 <2 < 2 2.0 26.0 77 

630 7.35 280 20 <2 <:2 <:2 2.0 29.2 85 
565 7.50 222 ll <2 <2 <2 3.0 21.6 48 

' 
550 7.25 260 23 24 !.oat 4 4.0 25.2 72 
550 7.40 !58 10 4 Lost <2 0. 5 17 .2 67 
550 7.20 260 26 4 Loot 2 0.6 16.3 61 
545_ 7.30 256 20 2 Lost I 0 .4 16.4 70 

520 7.30 254 20 <2 Lost < 2 0.4 16.2 69 
i 

600 7.20 280 28 2 Lost 2 t.O 7.2 77 

590 7.20 274 27 4 Lost 1 0 . 7 8 .4 75 

500 7.40 212 13 10 <2 < 2 2.0 8.8 o;4 

~ 535 7.30 204 16 <2 <2 <2 1.0 5 .6 'i~ 

535 7.40 198 12 24 <.1 <2 1. 0 5.2 49 
530 7.35 200 14 <2 <2 <2 2.0 5.2 51 
520 7.40 198 12 <2 - <2 <2 1.0 4.0 ~I ' 

I I 
I• 

- 1 

I ' I 
' '* In !!Ill •• + llella evacua t ed 2004 b~fore 'a~~~ples are collected. & Collected by t ~ e En,"i:"i-~tal Fr-otection ;\q,enc;.~ 

All parametera exoreaaed in mg./1 . excent aa not ed. a ollcc:cd 0'1 D.l i. c Cvl :n : v ? J lluti o n Con trol 

--



0c:rA•TM [IIIT OT THt IHTVUOit 
Prov 1dono..l Data CtoLOGtC.4L SU,.V[T DADE COUNI'Y SEPTIC 'IJ.n STUDY (Effecta on grOUDd -ter) 
Subj~ct to 1eviaiou WATU llll.SOVI'lCLS OIYISIOM 

SITE ~Too o f Depth •Water Volume 'Volume"'" ~(drau- H ·ec- u~t- 'rrar~ l<e~l<IUf Field field fle!d ~n=Tn ftJ~d ~a!& -~if~ IK~~~;_EI . ~ Total Casing to Wa- Level in WellPumol!d c Con tive fonn t :Ort ~e from Tempe- Con due SOD COD 
Date Sampl ed Elev . ter. in in in ~uctivi Si::e ~Cod f. Coeff. one •c tance pH nity &! CO forma forma to cocci Carbo wen Deoth ft. ms 1 Ft. Ft.msl. ~..,llonsGa llona K D. n <;, • .. Liter 11111h01. Hco1 2 Colon! s o er loo ml. 
972 ln-Tru ni'N~ nNr. 

8/9 10 Ft. Well (12 ft . ) 9.50 6.29 3 . 21 0 . 9 2 ' 40000 - . - - tBrn 25.5 610 7.40 206 13 4 <2 <2 2.0 5.6 51 

" 20 Ft. Well (22 ft.' 9 .54 6 . 31 3.23 2.6 5 ...-40000 - - - t Brn 24.0 535 7.30 208 17 6 <2 <? 1 n 4.0 ~' 
" 30 Ft. Well 05'-36' ) 9.49 6.32 3 . 17 4.8 10 - 40000 - - - t Brn 24 . 5 530 7.40 200 13 2 <2 <2 1.0 4.4 54 

" 40Ft Well (4~ ' -41'.'\ 9 .46 6. 28 3 . 18 6 . 5 13 . 40000 - - - t Brn 24.5 520 7.40 200 13 2 <2 <2 2.0 4.8 49 

" 60Ft. Well (60 ft.\ 9 . 38 6.20 3 .1 8 8 . 8 18 . 40000 - - - 24.5 520 7.30 200 16 30 <2 <'2 ?. 0 I. I. ·~ 

HOXESTEAD- llTGH DEll~. m>r 
8 18 10 Ft. Well (12 ft.) 7 . 94 4. 65 3 . 29 1.2 2 <40000 - - - 25.0 510 7.40 212 13 50 <2 <2 14 . 0 0 .2 ~~ 

" l?n .-. WP 11 (?~'-?!.'' 7 R7 4 n6 3 . 21 3.5 7 <'40000 - - - 24.0 530 7 . 40 202 13 8 <2 <2 14.0 0.4 51 

" 30Ft . Well (34 ft.\ 7 QQ 4 . 76 3 .23 4.8 10 --40000 - - - bit Brn 24.0 530 7.40 202 13 64 <2 4 22.0 I . 0 49 

" 14o n W"11 f45 ' _t,. ;.•' R.OR 4.85 3.23 6 . 7 13 , 40000 - - - tBrn 24 . 0 530 7 . 30 200 16 2 <2 .(2 30.0 1.0 50 

" 60 Ft. Well (60 ft.' 8.03 4. 79 3.24 14.1 28 -' 40000 - - - tBrn 24.0 520 7 . 40 202 B ? ? (? 11 n n t.. o;n 

HOKESTEAD-Ht~n DENS.D~r. 

8/ 8 10Ft. Well (12ft.\ 8.36 5 . 08 3.28 1.1 2 .t40000 - - - ~It Bru 25 .0 520 7.40 210 13 2 <2 <2 24.0 0.2 52 
,___::_ 20 Ft . Well (25'-26'1 R. 2R 5 '1 h 3.12 3.4 7 .<40000 - - - t Brn 24.5 525 7.45 204 11 16 <2 1 32. 0 0.2 47 

~ 

" 

I 
IL~ll_P•_n_metera eX"Oruaed in 01g. II. ucent u noted . • In-·· i- Welh nae\Ut.,. zoot before .. aplu are collect~. ~ Collected by the Enviro~ntal Prot ection A~eocy 

~ected by Dade County P_~ lution Control 



- . ~=~=--==-~~--=:;;.:;;:;;-::- 1 '· DaAAT~T~t;, INTuuoa 
: Gu~.:,:: AL. SU..:vcv 

WATD lt ~CD 01Vl5K* 
DAD! COUNTY SEPTIC ~ ~•uux \~•e~L• uu KLuuuu w•Le~J Subject to R.vhic 

~ - -· · 0r .. n i. I-;;-;;;z.--::~f&ani~~itr1"t"; itr-.ta "-ni~ o"i-"th;;. 'Tot a l puer- i...t. . pi5ool-l Hera- ~d-SITE Oil 

Data Sulpled 
C.rbon nic itro- Nitro- Pho•- Pho•· I s~nta and lo\lkall-~~d 10~ nu1 . 'on• . Tur!>i - Color Kap.n~~ Sodiuoa 

Vall 
C C.rtr>n &an . H02 1103 1014 "hate . chate ABS 6o cr .. •• ni.ty •• ld~ . C. 6. H Hon· dlty 1lua 

"Depth . w P04 POt. I Kllo\1 CO\ D~t. . .c.n.... {Uni ta) (Unit~ H8 Ita 

L972 NORTH IIADI' UPG 
2118 'lOFt W..ll (lQ'-11') 68 76 0.26 0 . 02 0,0 0.91 0.02 - O.lO l >, 80 173 446 50 140 3.0 10 

" 20Ft Well (20'-21') n 38 0 31 0 . 06 0.01 0.26 0.01 0 . 01 0 . 10 { .90 87 15<' 160 18 20 40 2.0 8.5 

" 30Ft Well 0 0 '- 12 1 ) 13 48 000 0.02 0.0 0.32 0.18 0.39 0.10 !90 108 266 190 lJ 50 65 3.1 8 . 6 

" t.OFt, Well (44 '-45 ' ) 15 64 0.60 0 02 0.0 0.15 0.02 0.12 0.10 ll8 3l0 220 26 125 50 2.8 13 -
" 60Ft. w .. 11 (~Q '- F.O ' ' 18 62 017 0.0~ 00 0 42 0 . 02 0.02 " 0.20 132 350 250 3~ 35 90 2.1 15 -

2M RIA!EAHUPG I 

" lOFt, Well Cl0'-1~') 7 65 0.83 0.00 0.0 ....6. • "' n 42 0 . 49 0.1) ~ 20 128 345 230 26 40 25 .. 3.1 27 

" 20Ft w~n (21'-2''' ! 9 65 0.87 0 01 0.0 3 f>(} 0.02 C'.02 0 . 20 ) .60 138 342 250 19 60 25 4 . 2 26 

~ 
" 30Ft Well (28'-10 1 ) 9 67 1.20 0.01 0 0 2 on o · o1 0 . 02 0.20 z . 40 140 356 250 22 40 30 3 .4 23 

" 40Ft Well (44 '-46 ') Lost Lost ) 0 .94 0 . 01 0 0 ~ ......JlO... 0.02 0.07 0 . 20 l .20 142 352 260 19 30 25 4,8 26 

" 60Ft, Well (60'-6?..2_ , 8 66 0 Rl 0.00 0.0 ' .00 000 0,02 0.30 J.: 2.0 144 350 259 15 15 25 4 . 6 27 

2/15 BIRD RD - GALLOWAY UPG I 

12115 !-tOFt. w~u ( 8'-10') : - - t). 59 0.01 0 0 ~ t.o 0.10 0 . 39 • 0.1C I u .cx 128 314 230 14 20 10 2 . 9 20 

" 20Ft,.J!~ll (25'-26') ! - - 0 1..? 0 01 0.0 0.1!7 ~: o ._2~ 1 o . 1o !. 4< 146 332 250 7 20 5 ~1~ 
" 30Ft Well (33'-34') I - - -0.44 0.01 0 0 0 61 o.oo ro.oi 0.10 , Loc 136 330 240 19 10 10 3.5 18 .. {49 '-50 '2 ! 0 ~~~ o.oo , ~(.t o.u " . 0(1 1 "lR 314 

1---·--
40Ft. Well - - 0 . 16 0.01 0.0 250 16 30 10 W+--~ .!..6_ 

" ..§Qlt. Wdl C60:.:.ll:J - - 0 ~' 0 . 01 00 n 1.1 O.Ol r 0 . 02 ! 0.1: J .1_0 138 306 300 16 30 20 3. 7 . 14 
'---

l 
r-- ··1 I 

! 
. t-·- ·i 

I I I 
' · ·-- · --

.I 1 naram .. r.,ra ~xoreue<l in ••· /1. exc...,t aa noted . 



··~ =··'~--=~-~==~~ 
0UAkt~rot£ .1' ot• THE: INTfJIIIOCIII 

Gtetocac•L SuR.-,. DADE COUNTY Stl'TIC TANi: STUDY (Ufects O!l ground water) 
WATU K~CD EMVlSIOIII 

~\ 

i I '-~-~ ITE -~ --~-~ror~nii-- ;;;~g.":~-r~;~-~ii:rite itra,te Ammon i Ort h;- Total Deter- oil ~ L;-h-:-bi~- Hard- Hard- -b- -- _..;.t•
4 v:• ll 

~r,, 
1 

d Carbon nic ritro- Nitro- Phos- Phos· gentc and lkali-~ed ao- nt!u. 'neaa. Tur i- Color IUfne- Sodtu"' 
~ate S&ap ~ C Ca b n gen. N02 N0

3 
NH

4 
~~ate. ohate AES & Creaae ity as ido. Ca & H Non- dity cium 

'Well De-pth C 0 
. _If P04 P04 Ml!AS C0_1 Oet. mo (Units) (Unit~ Mg Nn 

~;~'11j'l'W)-Iffl D!"JlS. Uj'G, ~ - - ~ 

Prov 1s1ot~.,l Data 
S·JbiPGt to Rc 

?.JHhrn·~ w.-11 ll2'-n') 2 53 o .t5 o.o1 0 .84 o .1 6 o.oo o.04 O.(Y.J 5.3 116 - 2n 220 25 9 s 2 o u 
11 20Ft Well (22~~-~: 47 0.44 0.01 2.10 0.63 o.oo ' 0.02 0.00 5.1 114 323 230 33 3 o 2 _9 21 
II 30Ft. Well t::.J~') ____!___! 49 0.27 0.01 2 .10 0.00 0.00 0 .01 0.00 r 2 • 104 300 210 39 4 0 2.8 21 
11 40Ft. Well . {_45_'_-~'2. __i__: 50 0.07 0.01 1.90 0.10 0 .00 0 . 01 0.00 . 6:1 109 309 220 37 5 0 3.1 21 

.. !60Ft WPll ((,0~'.)_ 4 45 0.16 0.01 2.00 0.08 0.00 0.01 0.10 - 106 312 220 46 9 5 2.9 20 

t-- - - -- - t---- --- - ---
~ i.<:N:S!EAD- LOW D!~ ·t--;-;---~; ~;---t---:---:-::-t---:--:-::-t---:--::-::--t--:--::---t-~:-:--t-::-::-:-t--::-:-::--t:-::-:::--t---t----t-------11------1---f---

11 l OFt Well. (1?. ft.) 15 I 51 0.12 0 .09 1.90 0 .06 0.01 0.01 0 .1 0 112 0 114 290 220 30 2 0 '2":2"- 15 
11 20Ft. Well {22 ft ,} 0 54 0.22 0.01 2.10 0.12 0.00 0.01 0.10 11.0 112 334 230 40 10 10 2.8 21 

" IJoFt, Well (35'-3b') _ 0 I 50 0.02 2.10 0.17 0 .00 0.00 0.10 4 . 1 110 311 23C 44 9 5 2 .8 20 

" i60Ft Well (60 _ .1;~--- 1 49 0.01 2.00 0.16 0 . 00 0 01 0.00 12.0 106 303 220 45 5 0 2.8 20 -jj 
" 40Ft WPll (4S'-4b'l. 0 47 0.19 . 0.01 2.10 0 . 05 0.00 0.01 0.10 6.9 110 313 230 44 5 0 2.9 21 /1 

UJ&l'~EAI>- HIGH 0~\' _Jp .. 
" .lOFt. Well {ll ft. L 22 52 0 OR 0 01 LJO 0.01 0 . 00 0.01 0.00 1 . 3 ll8 295 220 28 10 0 2.1 15 I 

" 20Ft, Well (25'-26 ~· 0 48 0.06 0 .0\ 1.10 0 02 0 00 0 03 Q,OC _.3_._6 108 295 210 31 10 0 2.6 22 
.. 130Ft wen <::4ft '; 5 i 49 0.06 0.01 1.10 0 . 06 0 . 00 0 00 0 10 ..8....9.. 114 306 220 31 8 10 2 .6 22 
" 40Ft Well (45 ''-4-6 · o 47 0.06 1.10 0.1o o . oo o oo o 10 i.u.a 106 292 210 29 5 5 2.6 22 
" 60 l't Well (60 ft,~ 3 52 0.05 0.03 1.00 l os t 0.00 0 01 0.10 6..6 110 310 220 38 10 15 2.6 21 

~ • liORTll llAJ)E UPG. 
16/14\ 10ft , Well (10'-ll') 25 , 60 1.20 0 .07 0.20 0.19 0.02 0. 02 0.08 6.3 127 319 230 15 20 18U l.H 5.4 

15/26. 20Ft well {20'-21'> 16 - o.38 o.o1 o.oo o.13 o.ol.. o.o~ o.oo 7 4 126 259 220 8 10 110 1.8 4 . s 
" 30Ft 1-iPll ()Q'-32') 15 - 0.34 0 .01 0.00 0.15 0,01 0 .02 0.00 8 1 122 258 210 7 4 100 3.5 6 4 

" 40Ft. Well (44'-45') l3 - 0.63 0.01 0.00 0.08 0.01 0.01 0.01 6 .0 120 325 230 30 6 90 3.5 15 

1
5~23 ::R:-~:1 ::::·60') 15 ~ I 0 52 0 01 0 00 0 26 0 01 0.01 O.OE> 5.5 132 326 230 7 3 90 3.8 I 15 " 

" 
1
1 10Ft. Well 112 '-13') 14 . _ 0. 58 0.01 0.25 OH15 0.00 0.00 0.05 _q_.J.. 112 304 210 28 20 200 3.4 6.~~ 

I .. i 20Ft. Well (22'-23"0 9 I - 0. 54 0.01 0.00 0.15 0.01 0.01 0.02 ..JL.L 107 2SO 190 - 3 70 L" ~ 

5_D4 ~IALFAH UPG r=l - _'j 

" ) 10Ft. Well (10'-12'1 14 I - 0.85 0.04 0.00 2.40 0.18 0.19 0.00 Loat 136 340 240 15 80 40 4.9 28 

" 20Ft. Well (21'-23') 5 _ 0.15 0.00 0.00 2.50 0.00 0.00 ' O.Ol Loot 147 344 2b0 15 40 35 3.8 24 

" ' 30Ft. Well (28'-30') 10 - 2.00 0.00 0.00 0,99 0.00 0 00 0.01 12.0 146 35S 260 15 25 50 . .1.8 23 

" l 40Ft WPll (44 ' -46' ) 8 - 0.65 0,00 0.00 3.30 0.00 0,01 1_ 0 . 04 l.l,Q 151 373 260 13 55 45 4,6 26 

1. " .' 60Ft. Well (60 '-62') 6 - 1.40 o.oo o oo 2.30 o.oo o...oo. _· __ -~Z~ 152 to 25 

5 / 24 :~LEA_!:l ____ DNG.___ i - I 
" ! 10 F_:t_,_W_e11 · (9'-10') ) lC - u 65 0.04 0.34 2.80 0.16: ' n 17 0.01 n It..£. 366 260 20 5 45 4.0 25 

: " 1 20Ft. Well (22'-23') ~ 7 - 0 35 0.00 0.00 1.20 0.01 ; 0.01 0.02 ...9-...L.. 132 336 250 27 5 45 3.9 23 

J · -~ ~- -·~ ·..;..-~, ..:- . I 
all pararo.e..t.e~s.§ed ~n . !".&:..LL....exceot as noted. __ _ 



...,.... ---=----~-=--=-..: . .::. - =--- ..::-. __ :__ ==-==-~.....!.- .· =::....·-~-=--==- ~=-:..=:::.!::"'=...--=--~-.~-==--==-.::. ~=:...::..-·.-::.-~-·.-.:.· ;.;. -=-
C-"t)""I!'TL! :.A"f :::T TH( h..TL't"tC.."l 

G~\...OC'J I .:.A.L 5-N·. :rr 

WATP R~CD DIYISI~ 

DADE CO~TY SEPTIC IANK STUDY (Effects on ground water) 

~·--~ ,___.,. -- -· ..,._,... _....___.._~~~-.or- ...... 

Sanpl ed ~rbon ic 1 ;~o- Ni trit 

Provision~! D~ ~~ 

_sqbjc.s: .t~. t o , Qr~1 r} on. .. .- -~·~· 

ur - 1 r;ne-ne ss. o or , 
dlty ' (vults) ••= Sodi= Non-

-· -=~~==.! mmonia l Ortho-,Total IDe t er-
itro- ~ Phos- Phos- gents 

p hate phate ABS & 
Nll4 PQ,, P04 MEAS 

Oil ~ Lab 1 Disao11 Hard- · 
and 1ka1i- , ved ao neaa 

ity as lids. 
Grease co, Det. Ca 6.xg 

H~ rd- T bi ~ t 
CO (Units 1-'.g !Ia 

SITE prganicc~•organ 9 r gan1 

Da t 1 Well Depth C r~on 8 N N02 

till.? I ..llll-0 RD • - GA LkQ\lhl'..J,IPG . ' I 

I ~L?_3 i__!_O_!_t_,_~e ll (8'-10') . 4 - 0.56 0.03 1 10 ~ 0 03 0 03 o 02 6.1 · 124 330 240 29 25 15 1.6 19 I 
~_j_20 Ft. Wel1_Q1~~--5 -· - 0.08 0.01 o.oo 0.61 0.01 0.01 0 .02 8.7 121 298 230 24 9 15 3.5 19 1 

1_"_!~0_LtL .We11 __ Q3~·34' 4 ' - 0.39 0.00 0.00 0.48 0.00 0.01 0.06 0.6 144 332 260 16 6 15 3.'1 18 
!~ _ _!tO Ft ~ell (79_:_:2_0' ) 4 - 0.46 o.oo o.oo 0.16 o.oo o no on? ,.,_~ l?O 293 220 20 10 15 'l < 16 
I " .; ,;on IJpJ t60'-61' ) "' _ o.~R o.oo o.oo o.14 o.on o.oo 0.04 3.~ 142 312 260 18 9 15 l.S 14 

C i--·---
il ill6 ~ .Jl.LRD_ @, : GALLOW.A,Y DNQ, ' . 
_"_ I ~O_rt._W~ll - (J! ~.:JO~- 5 I - 0.11 o.nt. n n.:. n n o 01 on? 0.04 2 4 143 342 260 17 35 15 3.7 20 
~-! ..1CLI1 .• _ HfJ, 1 (25'-26..:1.. 4 - 0.68 o.oo o.oo 0.47 o.oo o.oo 0 .02 6.6 145 322 260 15 22 15 3.1 18 , 

-WI DENS -U'PG!-j-j ' I 
ell .. QL:_13'l!-n_j - 0 23 0 01 1.60 0.03 0.00 0.00 0.00 4.9 117 310 230 . 38 2 15 3.2 19 I 
ell (2.1_~ o J - 0.15 0.01 2.10 0.03 0.00 0.00 0.00 9. _6 114 3 10 220 32 1 10 2 .8 21 1 
e_ll (35'-36'). 0 i - . 0.47 0 . 00 1.80 0.01 0.00 0.00 0.00 6.3 114 310 220 32 1 10 2.8 21 

e~ __ (45'·4~'1~ o I - o 11'. _Q,.OO 1 .80 0.07 o 00 0 06 0.00 9.2 114 310 220 33 2 15 2.8 21 1 

ll_i~6l 'l 0 _L - 0.12 0.01 2.00 o.o1 o.oo o.oo o.oo 6.1 113 34 2 : 230 40 4 15 ~·.8 21 

11--+------ d. 
' J!.O~STEA!J_:_L_~DE~? . D_NG I I 
[.J9 . .1'.h...!!!'1.L.i12Jt ,)j _ o_ - 0.19 o.o1 1.40 o.O? o o1 0.01 o.oo 8.0 106 255 200 22 2 15 1.8 13 i 
J_7Q.ft,_ !l_e_1 l_llLHJ.t~ - 0 .2 2 0.01 1.90 0.02 o.oo o.oo o .oo 7.2 114 325 220 32 8 15 2.8 21 

-~O__ft~ell__{3_~1§..:1 _ 0 - 0.83 0.01 ' 2.00 0.02 0.00 0.00 0 . 00 7.0 115 320 220 31 2 10 2.8 21 
__'f_.Q__ft. _Well ___ _(~~4 6_:1 0 - 0 30 0 Ol 1 80 0 02 0 00 0.00 0.00 6.6 114 316 220 32 2 15 2.8 21 
~QJ:t ...... JkU _ __!flO ft .) 1 - 0.32 0.01 2.00 0.02 0.00 0 .00 0.00 7.0 112 319 220 36 4 15 2.8 21 

-- -- - ·-· . .. 
_li_QMESTEAIHHQi DEN~ 

10 Ft. Well (12 ft.) 0 - o ""' 0.01 1 10 o.nn o . oo o.oo 0.02 fo .6 111 294 210 23 4 10 2 . 2 10 
~~o ~i~-w~-li'--0 ··2 6' ) o . - o.22 o.oo 1.50 o.oo o.oo o.oo o.oo 15.o ll5 314 220 31 5 10 2. r 22 

30Ft . Well ' (34ft . ) . o • o J~'> 0.01 1 ~o 0.01 o oo 0.00 0.01 9 .. 5 115 316 220 30 1 10 2.7 23 
40Ft.w-e11<457 -4 6') o - o.19 o.o2 1.40 o.oo o.oo o.oo o.oo 8.5 115 31o 220 31 3 10 2.1 23 

~0 Ft. W~J!.___{§_~__Q__ - 0.23 0.01 1.20 0.00 o.oo 0.00 0.00 15.0 114 315 220 32 7 10 2. 7 22 I 

Ho~F.J;.J?.:Jii~.,gNS ,DN ~ I I I I I I I I I I I 
_!Q_ft:.~,!.~_J.l_2~..!-L_o__ - 0.21 o o2 1.so o 04 o oo o.oo o.oo 1s.o 120 318 230 32 6 10 2.1 21 1 
20 n. well (25'-26') o - 0.10 0.01 1.40 o.o3 o.oo o.oo o.oo 16.0 115 315 220 30 30 .n 2.7 23 ! 

------- I 

R----§-1 I I I I ' 
=l- --- = : : I I I I I I I I I I I I I 
~--:=_=~ -- J I 
!l All parameters expressed in mg/1 except as noted. 
~ -,- ... ·-----



DO"AJUM(NT OF TH( II'I:'UUOft 

GtOL.OGICAL SuRV(Y DADE COUNTY SEPTIC TANK STUDY (Effects on ground water) Prov1nion41 Data 
WAltA At.SO\JRCtS OIVISION Su~ject to Revision 

srn: Or~a n i I no q;a ..;0~ ?.ani Tit rl t~'li t ra,te Ammoni 1 Ortno- lot aL pater- Oil 1 l..a h.;l·luol- He ref- ,lis rd- Tur bl - Color Hapne - Sodium Sampled Carbon nic ~htro- I'll tro- Phos• Phos - s~nt• and ~lkall· ed ao .. neaa. Oe'83. dl ty Catr C Ca r ' on gen. N02 NO) NH !"hate. nhate us & Creaae'nity • 1 ~• - Ca & H Non- slum 
Well lleoth C N G POi. P~ KMS CO] · Det . 

1.0.1. 
(Units ) (Unit~ · Hg Na 

f---. 
197~~0BI!! Ilt.l.lE U~G . 
8/ 7 10 Ft. Well !10' -11 ')_ 24 61 0 . 91 0.02 0 . 00 O.ll. 0 . 01 0.01 0.07 26.0 124 296 230 20 25 200 0.9 4.4 
" 20Ft . Well (20'-21') 16 58 0 .52 0.00 0 .00 0 . 15 0.01 0.01 0.05 19.0 124 300 230 20 5 200 0 . 9 4.4 
" 30 Ft. Well (30' -32 ') 16 so 0 . 41 0 .00 0 . 00 0 . 16 0.02 0.03 0 .05 6.7 128 273 210 11 4 120 3.2 4.7 
" 40Ft Well {44'-45') 10 50 0.71 0.00 0 .00 0.05 0 . 01 0.01 0.06 21.0 126 348 250 39 " 120 3.2 16 
" 60 Ft Well _!..5..2' o.flll.'.l _li ...5.i 0.81 0.00 0.00 0.24 0.01 0 . 01 0.08 13.0 128 341 240 32 10 160 2.2 14 

!IORTH !lADE D~IC, 

8/7 10Ft. Well (12'-12') 15 64 0 . 87 0.01 0.00 0.18 0.01 0.01 0.06 7.4 116 314 210 17 65 120 2.4 7.0 
" 20 Ft. Well (22' -232 15 43 0 . 79 0.00 0.00 0.16 0.01 0 . 01 0.09 5.2 108 241 190 12 3 120 · 1. 6 4.3 

HIALEAH ..1'l'.(L 

8/8 10Ft. Well ( 10' -12 ') 12 65 0. 55 0.00 0 . 00 . 4. 80 0.21 0.21 0.08 9.4 142 351 240 G 9 30 4.6 31 
" 20 Ft. Well (21' -23') 10 60 0. 75 0.00 0 . 00 1 . 60 0 . 00 0 . 00 0.12 6.9 138 350 250 17 25 50 3 . 8 23 
" I 30 Ft. We ll (28' -30') 12 60 0. 58 0.00 0 . 00 0 . 97 0.00 0.00 0.20 9 .1 138 ~63 250 1.4 20 120 3 . 2 22 
" 40 Ft. Well J.44' -1.~') j 12 66 0.35 0.02 0 . 00 3.20 0.02 0 . 05 0. 20 12.3 !50 387 260 16 40 60 4.6 29 
" 60 Ft. Well (60'-62') 7 70 0.35 0.()0 0.00 2 .40 0.00 0.00 · 0.20 14 . 0 150 383 260 24 7 60 4.6 30 

I' TAU'.AH DNG. 
~ 8/8 10Ft. \./ell _j2;~10') 6 79 0.12 0.04 1.40 1.50 0.17 0 . 18 0.00 12.8 158 407 290 33 5 60 1. . 6 20 .. 

" 20Ft . \./ell (22' - 23') 11 37 0.45 0.01 0 .00 2.20 0.01 0.07 11.16 11.1 122 346 230 24 6 50 4.0 29 --

IBIRD RD -- C.AL LOIJAY I'Pf: 
8/7 10 Ft ', Well (8 ' -10') 2 70 0.41 0.02 0 . 54 0.02 0.05 0.05 0.05 8.3 142. '335 260 23 8 10 3.2 16 r--

(25' - 26' \j 0 67 1.10 .0.04 " 20 Ft. \./ell 0.00 0.00 0.46 0. 00 0.00 16.0 140 335 260 23 8 10 3.7 18 
" 30 Ft t.lell n~· -_J4 • l j 3 58 l . 10 o.oc 0.00 0.48 0.00 0.00 0 .03 24.0 140 3l2 250 18 5 20 3.6 18 

__::_ 40 Ft. t.lell (l.9' - ~0') ~ 2 68 0.56 0.00 0.00 0 . 39 0 .00 0.00 0.04 10.0 138 321 250 19 9 10 3.6 16 

" 60 Fr Well (60'-61' ) 1 2 67 0.35 0 00 0.00 0. 35 0 . 00 0 . 00 0.03 8.4 138 313 240 14 10 10 3.8 15 

BIRD RD. ·· GA!.LOI-IAY o;:G . 

ai1 10 Ft. l-lell _(8' -lO'l I l . 76 0.34 0.08 0. 22 0 . 02 0.05 0.05 0.02 9 . 8 156 367 290 32 3 10 3 . 6 18 

~ 
20 Ft. \~ell (25' - 26 ' ) ~ 1 74 0 .42 0.02 0 .06 0 . 06 ·o.ol 0.01 0.04 9.4 158 360 290 29 6 5 3.6 18 

I HOMESTEAD-- LOW DE~S. l'Pd 
8/9 10 Ft. Well {12'-12'}6 4 so 0 . 34 0.00 1.40 0 . 01 0.00 0.01 0.00 15.2 118 298 230 29 5 0 2.4 16 

" 20 Ft. l-Ie 11 (22'-23' ) ~ 3 G8 0.94 0.00 1.90 0.00 0 . 00 0.00 0.00 12.8 114 314 230 36 1 0 2.4 .21 

" 30Ft. \/ell (25' -26' ) 4 45 0.25 0 . 00 1.90 0.03 0 . 00 0 . 00 0.00 11.6 116 314 230 34 4 0 2.8 21 

" 40 Ft. Well _(_45' -46' \ : 3 48 0.77 0.00 1 .90 0.00 0 . 00 0 . 00 0.00 13.5 112 314 230 39 2 0 2.6 21 

~ 
60 Ft . Well (60' - 61' 3 48 0 . 31 0.00 l. 80 0.01 0.00 0 . 00 0 .00 12.1 112 317 230 40 4 0 2.8 20 

1---

~11 oatametera exoresaed In m£./1. exceot •• noted. ' --

• 



DUA.JIITWl)H Of THt l "T(IIU()It 

Gl.Ol...OCtCAL SURV£1 DADE COUNTY SEPTIC TANK STUDY (Effects on ground vcter) 

...... 
~ 

'l. 

'oat~ 

8/9 

" 
" 
" 
" 

f--
8/8 

" 
" 
" 
00 

8/8 

" 

WATU "tsoui\C.[S OIYI SIOfil 

rrgani Sin: 
Saa~pled C&rbon 

Well Deoth . C 

I HO~STF.AD-uu DF~s. o~r. 
10 Ft. \Jell (12 ft . ) 2 
20 Ft. I./ell (22 ft. ) l 

30 Ft. IJ~ll _135°- 36° \ 4 
1..0 ft, I./ell (l. ~ 0-42 0 l 5 
60 Ft. Well (60 ft ..l ....1 

HOMESTF.AD·HIGE DE:§. ,.!iJ' ( 
10Ft. Well (12 ft.) 1 0 

IN....rt. Well (25°·26°) 3 
30 Ft. l-1~11 _(34 ft ·l 2 
40Ft Well (45°·46°) 3 
60 Ft l-Ie ll._ C.Q!Lft. ) 4 

. !10:-IESTE:AD · HIGH DE~S. 0:-IC 
10 Ft. \./ell l.l 2 ft ..l 4 
20 ft Well _125° · 26°) 0 

lnorga·Orl\anic Nitdte'litra,te 
nic Nitro-

C&r"on gen. 
C N 

N02 N0
3 

1.9 0 .35 0 .00 1.80 
51 0.46 0.00 1.80 
50 1.00 0.00 1. 80 
44 0.27 0 .00 1. 90 

..J...q_ 1.10 0 .00 1. 80 

55 0 .48 0 .00 1.40 
48 0 . 37 0.00 2.20 
47 0 . 44 0.00 2 .20 

47 0.34 0.00 2.10 
1.6 0 . 14 0 . 01 1.40 

48 0 . 17 0.01 1. 50 

41 0.11 0.00 1. 70 

I ; .~. ~Ra:r!a~m~e~t:e~r~s~~~:x:o~r;e~•~s~e~d:_~i~nU:m~a~-~~~~~·~e;x~c~ep~t~a::•~n:o~t~e~d:·~------------
~.:,..,.._-.....: :._ · 

Ar.vnoni1 Orcho· TotaL 
Nitro- Phos- Phoa-

NH4 rhate. ohate 
POt. POl 

0.01 0.01 0 . 01 
0.01 0 .00 0.00 
0 . 02 0.00 o.oc 
0.01 0.00 0 .00 
0 . 02 0.00 0 . 00 

0.02 0.00 0.00 
0.03 0 .00 0 .00 
0.03 0 .00 0.00 
0.03 0.00 0 .00 
0.02 0. 00 0 .00 

0.02 0. 00 0 . 00 

0.03 0 . 00 0 . 00 

X:.:.f .;,.J.;.~ 

· P :·<v 1~1ona1 · Da t a 
S 1bJt ~ t to Revision 

.:c:sr- Oil \A h. fissol- .ll<~rcl· J, llon.l- ·-Tu : bi • K4pnc· t~nta and ~lkali· ed ao- -nesa. n~sa. Color So diu:-> 
a'..!:~ b Gruae ni ty & ' 1 da. C& & ¥.j No:-a- d!ty aiuCl 

t-., ·.~ s C<2J.. De t . c:r:_,_ U;: il o) (.In{ t~ ::-!& Na 

0.00 11.4 114 :no 230 36 1 0 2. 6 19 
0 . 00 10.4 114 317 uo 40 2 0 2.6 20 
0.00 11.5 114 318 130 40 4 0 2.6 20 
0.00 10.4 114 317 130 40 4 0 2.6 20 
0.00 14.4 114 318 130 40 3 0 2.8 20 

0.03 0.2 128 332 240 30 7 5 3.0 18 
0.04 5.8 118 324 230 31 3 0 . 2.8 22 
0 . 03 9.6 118 320 230 31 2 0 2.8 22 
o.oz 9.1 118 324 230 31 2 0 2.8 22 
0.01 7.8 118 322 ::30 2?. 4 c 2.8 22 

.. 
0.01 6.5 118 325 230 31 9 0 2.8 22 
o.oo 8.2 116 32() no 34 5 0 2.8 27 

.. 

.. 
1 



- . 
==----=~=• ;...:. M_ .. _ •=-~t.~-- -=---=-=:::.:. . -=:. - ·. ~. =------.;..=-=- i 

Dv.aT .. ~NT M TNE IHT- Provisional Data 1 

I a Gll)L)(;ICA. S.U.vu DAD! COtl1!ltY sEPriC un STUDY (If feet a OD .grouad -tel.") . . ~ ~ -~ fat tQ....,.w 
.U I w~T~-~~cu-o~Yls- r"--,----·· ~ · ~~ .. 1··-- " ~- ~ .. -.,-~ ~-~ ;;r t ~-:, ~--i~rluo·l C.CO) Carb~ r~UJi 

C.lcl hta- tr.t• I~ I Man~- O...er Lea4 Zi•c ~ ( .. ra-lc .S.illca ulfat. rld• .. r i4e lerOII r-. 1- Al·k·a ·l· i . na·t· " · n.ity 
ca ··~- t-~;"· ._ ;'.:" 01 ,., z., ~·.d •• 1102 so• . ct _ _!_ L _ _ ~-· D!tY . co,. .. R c..c1 

I -· . - - -1· 

11n 
Da tel $all) le4 

Wdl_ D~th 

h 9721 IICJI.TR .....n.mt U PG I 

~/18 ilO[t. v.u_ ,_ I 290 
" 20Ft. Well (20'-21') 154 
" 'JOFt. Welt 00'-32') I 12 I 3.2 I 0.71 I 0.3 I 0.01 I o .oo I o .oo I 0.481 o .oo o.oo I 5 . 8 I 11 I 15 I 0 .4 I 0.75 I o.oo I 180 I o.oo I 18 7 

I 0.00 0.00 21S H I 
1 0.00 0.00 2~! 

·• lOFt. Well no'-12') 88 3.8 0.12 3.3 0.03 o.oo o.oo o.o·i -o.oo - : 7.6 I 29 37 0.4 1.20 o.oo 214 o.oo 242 II I 
\ 

2116 HIALEAH UPG ' t I 
" 20Ft Well (21'·23') 92 3.3 0.74 3.6 0.03 0 .00 0 92 i 0 .. 00 0 01 I 7.6 30 36 0 . 2 0 70 0 00 230 244 
" 30?t Well (28'-30') 96 1.4 0.80 3.5 0 . 04 j 0.00 0.00 0.27 : .. Q..OO 0 00 : F. II 1F. 32 0.2 0 .35 0 00 233 0 00 ___lll 
" · 40Ft. Well (44 1-46') 94 2.2 0 . 90 3.4 0.03 I 0 ,00 0.00 0.02 1 0 .00 ___ 1...__L _8...1t_ ____31._ 37 0.2 0. 70 .0.00 236 0.00 262 
.. -~ 60Ft. Well (60 1-62 1 ) I 94 1.8 0.86 3.2 0.02 0.00 0 .00 r 0.01 . 0 .00 0.00 I II t.. 34 35 0 .2 0 .50 0.00 239 0.00 I l.:i7 

2/15 l BIRD RD - GALLOWAY UPC: I I . 

!2/15J lOFt. well ( B'-10') . 86 3.2 o.s1 2 . 1 0.01 o .oo o.oo o.o9 o .oo I oloo 1 6 7 34 25 o 4 o 75 o oo 213 o oo 219 
~t .•. .!!~ll (25'-26') ~ 94 2.8 0 ,64 1.5 0 . 01 0 .00 0.00_ ._9 .. ~~ i ~ . 00 0.00 6.2 30 11 0 .2 0.75 0 .00 242 0 .00 2?4--~--
~Ft. Well (33 1·34 1 ) l 92 2.6 0.65 0 . 78 0.01 0.01 0.00 0.06 · 0 .00 · 0.00 1 6.0 27 23 0 .2 0.60 0 .00 226 0.00 239 : 
~40Ft. well (49'-50'} !' 92 2.2 o.66 1.1 o.ot o.o1 o.oo I o.cii ;· o.OOi o.oo i6.·o- _: 24 19 o.2 o.55 o.oo 23o o.oo 211 ]t 

1 H. 60Ft, ~<2.Q.':.ll.~ -· 92 1.5 o.65 1.1 o.o1 o.oo o.oo I ~:.03 _o:oo 1 o.oo ·~~[ 20 1s 0.2 o.35 o.oo 23o o.oo 298 ~ I 
u 1 - ··- -·· :- . -~- I 

i' ' -. -=i::::j· ~ j . ~ r . - - · -~ .. _ -~~. ~ - ' . -~: _ __._ _ _.___..__---~, _ __._ _ _.___;_ ~ 
~ L All parametara ezpnued in m&./1. except aa noted. . • 



- = -= -. .;.--. 

DuAaT M£NT 01' THt 11fTouca 
G£OU>GtCAL Su~vn DAD! Cotml'Y SUTIC 'LUIX SI'UDY (!ffecta oa grcnmd -t.er) Provisional Data 

WATO lltU.OtMCLI DIYlS~ ~ ~ ,.jtp J~ _to ~'\.!.!.!.2!l... 

SITE CalciUI Pota- Stron- Iron Kanp- (;om)er Lud line ~r~ rae<~ic: Silica ~ulfate Ch1o- Fluo- I c.oo, o.·•~ ~"<~•1 lkllli-
Date Satn;>led Ca aaiua tiua. ,. neae 

01 pb Zn Aa S102 
ride ride Boron ~d11i""' Alkali nate nity 

Well Oeoth IC Sr. Mn so~, Cl y B Cd. nl.ty CO, •-~-~rn 

llm '"'-LOW. DENS. UPCJ I 
12/17 lOft w .. u (12 '-13 1 ) • 84 3.'1 0.92 0.18 0.02 0.00 0,00 0.01 o.oo 0.00 2.4 25 19 0, 2 0.15 0.00 194 0 .00 j207 

" 20Ft Wd1 (22'-2J ') I 86 5.4 o. 79 0 01 0 01 0.00 0.00 0.04 0.00 - 3 4 40 33 0.2 0.35 0.00 190 0.00 190 

" 30Ft Well C35'-J6') t 80 5.2 0. 76 0.00 0.00 0.00 0,00 0.01 0,00 0.00 3.4 40 32 0.2 0.25 0.00 174 0.00 193 

" 40Ft, Well _i_45~1 82 5.2 0.81 0.22 0.01 0.00 0.00 0 .01 0.01 0.00 3.2 39 32 0.2 0,20 0.00 182 0 .00 182 

" 60Ft:. w .. 11 (60 1-61') i 84 4.9 0.78 0.29 0.00 0.00 0 ,00 0.01 0.00 o.oo 3.4 41 32 0.2 0.40 0.00 177 0.00 197 

2/17 m. LOW Dl'NS. DNG. 

" lOFt w .. u (12 ft.) 84 4.2 o. 77 0.04 0.01 0,00 000 0 02 000 000 ~ n 29 22 0 . 2 0 .2 5 0.00 190 0.00 190 

" 20Ft. Well {22 ft ,) 86 5.4 0.92 0.16 0.00 0.00 0.00 0.00 0.00 000 3.6 40 31 0 2 0 20 000 187 0.00 198 

" 30Ft Well (35'-36') 86 5.3 0.81 0.03 0.00 0 .00 0.00 0.00 0,00 o.ool 3.6 40 33 0.2 0.15 0.00 184 0.00 200 

" 40l't~ Wdl ([,.~ '-Mo '\ 86 5.2 0.81 0.44 0.00 0.00 0.00 0.00 0,00 0.00 3.6 40 33 0.2 0.25 0.00 UY• 0.00 190 

" 60Ft. Well (60 ft ,) 84 4 .A o. 79 0.24 0.01 0.00 0,00 0.02 0.00 0.00 3 .8 41 31 0.1 0.40' 0.00 l'l7 0.00 189 

lill .Cl'!ESTEAD- HIGH DEtiSITY U G 

" 10Ft !Hl (12 ft.\ 86 3.0 0.86 0 .02 000 0.00 0.00 0.05 0.00 000 3.2 25 25 0.2 0.30 0 .00 197 0.00 216 

" 20Ft . W<>ll (25'-26 1
) 80 4.2 0. 81- 0.33 0.00 0 .00 0,00 0 .02 0 .01 0.00 3.8 32 34 0.2 0.50 0.00 180 0.00 193 

.. I 30Ft Wt>ll · 04 ft.) 84 4 2 0.76 0.23 0,00 0.00 0,00 0.02 0.00 0 .00 3.8 32 34 0.2 0.20 0.00 190 0.00 192 

.. 40l't !..Tell (45 '-4-6') . 18 4.3 o. 74 0.22 0.00 0.00 0.00 0.02 0 .00 ' 0.00 3.8 32 33 o. 2 0.35 0.00 177 0.00 195 

... .. 60Ft, Well (60 ft.}, . 84 4.0 0.79 0.41 O.Cl 0. 00 0.00 o.oo 0.00 0.00 4.2 32 35 0.1 0. 25 0.00 184 197 I --
} i KORTH ti!UlE UPC. 
- laLJ.4 10 Ft lolell (10'-11') . 87 1.7 o.5a 1.10 0.02 0 .00 0.00 0.35 0.00 0 0! 3.4 22 10 0.2 0.63 0.00 211 0.00 187 

~ 5/26 20 Ft. -Hel l (20 1 -21')1 84 1.3 0.74 2.40 0.02 0 .01 0.00 3.30 0.00 0.01 5.0 6.4 10 0.4. 0.49 0.00 210 0. 00 185 

" I 30 Ft '"'" 11 no •-12 • \ 76. 3.2 0.08 0.67 0.00 0.00 0.00 0. 28 o.oo 0.00 4.6 7.2 10 0 .4 0.27 0.00 203 0.00 179 

~ " 
t.O Ft !<ell (!' '-45') 86 2.9 0.84 1.00 0 .01 0.01 o.oo 0.06 0.00 0 .01 4.7 32 26 0.4 . 0.52 0.00 200 0.00 -174 

II ~ 60Ft , Well (59 1 -60' ) 84 0.4 1.10 0.67 0 .01 o.oo 0.00 0.02 0.00 0.01 6.4 30 26 0.4 0.42 0.00 220 0.00 194 
II ~ . I " 

~ 5/23! 1\0RTH 0.\DE Di'IC. 
I " !; 10 "t. Hell f1? 1 -11'\ 80 4.0 0.66 0.84 0.06 0.01 0.00 9.00 0.00 I) 02 2.1 26 18 0.2 0.55 o . oo 187 0.00 171 

" ' 20 rt. Hell (22 I -23"0 78 0.2 0.82 2.50 0.01 0.01 0.00 0.80 o.oo 0.01. 4.9 8 .8 8.0 0.3 0.50 0.00 179 0.00 167 
,. I , 

~5/24! HLI>.LFAH UPC 
" . i 10 Ft . Well· (10 1 ~12 1 ) 68 3.3 0.82 1.20 0.02 0.00 0.00 0.01 0 .00 0 01 F. 1 20 42 0.4 1.00 0.00 226 0.00 200 

r" i 20Ft. Well (21'-23
1)t 97 3 . 2 0.80 4.30 0.05 o.oo 0.01 0.39 0.00 0.01 S.1 ,, 34 0.3 1.10 0.00 244 0.00 <18 

11 i 30Ft. Well (28'-30 1 )! 97 1.2 0.90 4.80 0.05 0 . 00 0.01 0.09 0.00 0 .00 . 6.2 27 32 0.3 0.54 0.00 244 0.00 218 

·; " ; 40 Fl:. ·11 (44 I - l.F. I' ri 98 1.8 0.90 1.60 0.03 o.oo o.oo 0.0'2 0.00 0 01
1 

7.7 23 40 0.4 0.98 0.00 252 0.00 221 

,, 11 ~ 60Ft . Well ·· (60'-62 1 )1 1.7 0.92 7.7 22 36 0.68 0.00 253 0.00 221 
!- ' i 

- . .-
-~· ! 
' 5/24 ~ !lL'-.LEAH D:-\CL--
· -~-~ -i!oi~. weil (9 1 -10 1

) l 94 3.9 0.84 0.34 0.01 o.oo 0.00 0.01 _i ~o 00 O.OO~l 30 36 0.4 0.99 0.00 242 0.00 213 

I " l 20 Ft. - W~ll (22'-23 1 ) 1 92 2.3 0 . 76 0.87 0.02 0.00 0.00 2.80 l 0.00 0.02 i 7.4 I 26 36 . 0.3 0.95 0.00 220 0.00 194 

{:± . : - I 
' 

I .L .- ........ 
I J.ll per.,..te7e ~rea-.1 in q./1. except aa noted. 

= 



-
~, n. ""- Prov1ston~l nau 
C:~ !Uimrt Subject to llevialc 

tunrt ~s ::..~ DADE COUNTY SE1'TIC 'IA1iX STUDY (!ffeeta on sround vater) 

- Pota- Stron- :Macga- Chroad ?. Chlo- Fluo- aCO) ;{ccrb;;:Tf'i';'id 
Sitt . 

1 
~lei= aaiWD tiwa Iron neae Copper Lead line ua (Be ArliPic Silica~ulfate ride ride Boron icadllllw:l AlkAli nate IAI kf p· 

~ate Well ~had Ca K Sr Fe Mn Cu Pb Zo xa) Cr Aa SiOz so4 Cl F B Cd nity CO~~ ~-~?f~~ 
11972l BIRD RD. -C',;\J:,_t.(l'.'fiV U?G. - -- f---
5/23 lOFt. Well (8'-10') 94 3.4 0.80 0.29 0.01 0.02 0.00 0,02 0,00 0.01 5.2 38 24 0.4 0.60 0.00 207 0.00 ...:2: ::2.:..1~--

" 20Ft Well (2 5 ,_ 26 ,) 94 2.9 0.74 1.20 0.01 0.01 0.00 0.02 0.00 0.01 5.0 32 24 1.10 0.74 0.00 201 0 . 00 213 

'" 30 Ft. 'Well (33 ,_34 , ) 96 2.6 0.74 0.96 0.01 0.00 0.00 0.06 0 .00 0.01 4.7 28 23 0.4 0.59 0.00 239 0.00 1--'-2-"-'12..__-+---

" 40Ft. Well (49'-50') 90 2.1 0 . 70 1.30 0.01 0.00 0.00 0.02 0.00 0.01 4.7 21 19 0.3 0.47 0.00 200 0.0~ ~Z. -"'0~5-t---
" 60 vr . 1 160 ,_ 61 ') 94 1.4 0.74 1.30 0.01 o.oo · o.oo 0.02 o.oo 0.01 4.9 22 20 0.3 0.39 o.oo 237 0.00 1 201 

5/26 BIRD RD -GALLOWAY DXG 
" lOFt Well <8 '-lO'\ 96 3.3 0.74 1.50 0.01 0.00 0.00 0.04 0.00 0.01 5 .4 32 24 0.4 0.79 0.00 239 0.00 2?.0 
.. 20 Ft w~u c25 ,_26 ,) 96 2.6 o.74 1.90 o.ot o.co o.oo o.o2 o.oo o.ot 4.9 29 22 o . 3 o.58 o.oo 241 o.oo 216 

:5/25 HOXESTFAD-1.0'~ DENS .UPG 
: " 10Ft. 'Well (12'-13') 88 3.2 1.00 1.10 0.01 0.01· 0 . 00 0.07 0.00 0.00 2.8 36 30 0.2 0.35 0.00 195 O.Og_ 1~t7,_,1'--+---
. " 20 H 'WPll f?l' -?"1'_) 84 4.8 0 . 86 0.07 0.00 0.01 0 .00 0.02 0.00 0.00 3.2 39 32 0.4 0 . 34 0.00 190 0:..:._0-:-0 f-1_6_7--11---

" 30Ft. Well (35'-36 ') 84 5.1 0.84 0.07 0.00 0.01 0 .00 0.02 0.00 0.00 3.2 38 32 0 . 2 0.32 0.00 189 - 0.00 164 
" · 40Ft. Well (45 ,-4 6 ') 84 5.1 0.84 0.15 0.00 0.00 0.00 0.02 0.00 0.00 3.3 38 32 0.4 0.30 0.00 189 0.00 166 _ -it----
" 60Ft. w~u (60 ,_ 61 ,, 86 4.9 o.9o o.ts o.ot o . oo o.oo 0.02 o .oo o.oo 3.3 41 32 0.2 0 . 33 p .oo 188 o.oo t--1·64--+---

5/25 Hm!?:STEAD-LOW DENS . D!'IG 
, " 10 Fl: Well (12 ft.) 78 3.3 0.82 0.06· 0.01 0.00 0.00 0.02 0.00 0.00 2.1 26 20 0.2 0.35 0.00 176 0 .00 15:.::6,_+---
~ " 20 l't Well _{22 ft .) 84 5.2 0.88 0.12 0.01 0.00 0.00 0.02 0.00 0.00 3.0 39 32 0.2 0.29 0.00 189 0.00 172 

.. 30 Ft Well (35 ._36 ,) 84 5.2 0.10 o.oo 0.01 o.oo 0.01 o.oo o . oo 3.2 39 32 0.2 0.2s o.oo 191 o.oo rct..=c67:--+--
' " 40Ft. 'Well (45 ,-46 ') 84 5 .1 0.80 0.21 0.00 0.01 0.00 0 .01 0.00 0. 00 3 . 2 38 32 0.2 0.30 0.00 190 ·-=O.:...O~Oc-t-..=c1.:..67'-+----1 

" 60 Ft W~ll ( 60 ft.) 84 5.1 0.83 0.26 0.01 0.01 0.00 0.01 0.00 0.00 3.2 42 32 0.2 0.27 0.00 186 0.00 164 

!5/24 liO~:ESI.EAO -lilG!t Dt:~!S . \1"' 
" 10Ft. Well ( 12 ft.) 80 3.3 0.74 0.02 0.00 0.00 0 .00 0.07 0.00 0.00 2.6 27 28 0.2 0.23 0.00 187 0.00 164 

" 20 Ft. Well (25 ,_ 26 .) 84 4.0 0.08 0 . 00 0.00 0.00 0.63 0.')0 0.00 2.0 34 32 0.2 0.32 0.00 191 0.00 169 
" 30Ft. l<ell ( 34 ft .) 84 4.1 0.80 0.10 0.00 0.00 0.00 0.03 0.00 0.00 2.1 33 32 0.4 0 . 26 0.00 192 0 . 00:- t--..:.1~67'--t-----il 
" ! 40Ft. Well (45'-46') 84 4.1 0.82 0.10 0.00 0 .00 0.00 0.01 0.00 0.00 3.1 33 34 0 .2 0 .24 0.00 191 0.00 ~67 
" 60 Ft. Well _{_cO ft.) 84 4.0 0.80 0.20 0.01 0.00 0.00 0 . 02 0.00 0.00 3.3 36 32 0.2 0.18 0.00 190 0.00 167 

S/24 HOXESTEAD -II!GH Dn:s DN 
" lOFt. Hell (l 2 ft.) 88 3.9 0.80 0.07 0.00 0 . 00 0.00 0.01 0.00 0.00 2.9 32 32 0.2 0.24 0.00 200 0.00 207 
,, 20 Ft. Well {25 ,_26 ,) 84 4.0 0.88 2.40 0.02 0.01 0.00 3.30 0.00 0.00 3 .0 34 34 0.2 0.23 0 .00 192 0.00 1---1_6_9---l--~ 

_.... ·- -

~--------------~--~----+---~--~----+----r---4----+----r---4----T----r---4----T----r--~----T---~' --~----1 

All p~ra.etera expreaaed in mg./1. exeept •• noted -- ---------- -------------------·----------------------------~~-~-======~~-----



...... Dtr.urrw:Jtr oF ntt IKT CRioa .. ·" s ion.al D.J la 

G~I..OG iCAL SuAvrr DADE COtnlrY SEPTIC 'IAHK STUDY (Effects on ground water) s ~ :, 1< c t to Rev ision jl 
R W4TVI RtsOVIICU DIYlSIOOI -..=~. 'I 

lo . .~ · J CoCO) I F :< ld H J SITE C.lci\11 Pota• 1-'tron- I Manga- Co L <1 1 ~ro:oi rsenic Sillcasulfat• Cnlo · Fluo- ~ · Carbo- ['.1'•· 11-
U S411::!1led c. u1um ti\1111. ron nese Ol)er ea z nc .... (He· As S10 r so ride rtd., Boron <!1111- Alkali nat• nity 
IDat ' Well Death K Sr . Fe Mn cu Pb Zn •J 2 I, C1 . F 6 Cd nity C~l.. -;•J..S•C OI II 
I197~~RIR DADE UPG 
rB77lr.lO Ft. Well (10 1 -11 1

) 

" 1 20 Ft. Well (20 1 
- 21 ') 

, • 30Ft. Well (30 1 -32') 

" I 40 l't. 1./o>ll fl./. I./,.~ 1 ) 

" I 60 Ft. IJpll "Q I- (,O I) 

89 
89 

80 
94 
94 

1.7 
1.6 
3 . 3 
3 . 0 
0 . 5 

0.84 0.01 1.50 
0.84 0.01 1.30 
0.84 0.01 0.24 
0.90 0 . 02 0.03 
0.84 0.01 0.03 

3.0 16 I 10 0.3 0 .06 207 0.00 
5.0 16 I 8.0 0.4 0.04 207 0.00 
4 . 7 8.01 10 0.3 0.05 203 0.00 
4.9 37 I 28 0 . 3 0.06 210 0.00 
6.3 23 I 26 0 .3 0.05 213 0.00 

1 NORTH DADE DNG, - _j, 

I 8/'Jf 10 Pt. Well (12'-12'_} 80 4.2 0.84 - 0 .11 - - 2 .50 - - 2 . 5 20 10 0 . 2 0.07 - 194 0.00 - IJ 

I , !20Ft. Well (22 1 -231
)_ 74 0.3 0.72 - 0 . 02 - - 0 .84 - - 4.9 4 .0 10 0.2 0.04 - 180 0.00 - Jj' 

I I . I 

HIALEAH UPG 

8/ 8110 Ft. Well (10 1 -12 1
) I 88 I 4.4 I 0 . 761 I 0.021 I - I 0.01 I - I I 7 .4 I 17 I 42 I 0.4 I 0.12 I I 236 I o.oo 

, 20 Ft. Well 

" 30 Ft. Well 

" 40 Ft. Well 
" 160Ft. Welt ( 60 1 ·62~ I 98 I 2.0 I 0 . 90 I I 0 .021 I I 0.02 I - I I 8.1 I 22 I 40 I 0. 3 I 0.01 I I 249 I o .oo 

~8/8 
::b 

I HIAI fAH DNG. 

10 Ft. We11_~.~-~lo~~~-f~~-+~~~~~~~--4-~~4-~~+-~--+-~~+-~--~~--~~~--~-4~~-4~~-+~~~~~-t~£--t~~~~--~----~ 
20 Ft. Well (22'-23 ') 

~~~~~~--~4--~--+-~---~~~--+-~---~4--~---+--+--~~~--~~1 
I 

30Ft. Well 03'-34;-~~ 94 I 2.8 I 0 .84 I I 0.011 I I 0.01 I - I - I 4.9 I 26 I 22 I 0 . 3 I 0.06 I I 233 I o.oo 
40 Ft. Well (49' -50 1 \i 93 I 2.2 I o. 74 I - I 0 . 011 I I 0.01 I - I I 4.8 I 26 I 20 I 0.2 I 0.05 I I 230 I o.oo 

60 Fr. Well (60'-6V)j 91 I 1.7 I 0 . 80 I - I 0.011 - I - I 0.01 I - I - I 4.8 I 21 I 18 I 0.3 I 0.03 I - I 230 I 0.00 : - I ~ 

'I , BIRD RD.--GALLCJI,'AY D~G.I 
8 / 7110 Ft. Well (8 1 -10 '') I 110 

" 20Ft. Well (25'-26') i 110 

IIO~!F.STEAD--L0\.1 DE~IS,l'? ( -
8/9 10Ft. Well et2 1 -12') J 86 I 4.6 I 0.92 I I o .oo I I - I 0.01 I - I I 2 . 4 I 30 I 26 I 0.3 I 0.02 I I 197 I o.oo 

20 Ft. lolell (22'-23') i 86 I 5.0 I 0.84 I - I o.ool I - I 0 . 01 I - I I 2.8 I 35 I 34 I 0 .2 I 0.02 I 1 190 I o.oo 
, !30 Ft. Well (25'-26'\ 1 86 I 5.0 I 0.84 I I o.otl - I - I o.o5 I - I I 2.8 I 35 I 34 I 0.2 I o.o2 I - I 194 I o.oo 

40Ft . !.'ell (45 1 -46 1 \ 1 86 I 5 . 0 I 0 . 84 I I o .otl I - I o.oo I - I I 2.8 I 39 I 34 I 0 . 2 I 0.02 I - I 187 I o.oo 

60Ft . lolell __ ( 60_'-61 1 )1 86 1 5.0 1 0.841 - 1 0.011 - 1 - 1 0.00 1 - 1 - 1 2.8 1 39 1 34 1 0 . 3 1 0.06 j - 1187 j 0 . 00 1 - 1 

lr---l---------------~--~----~-----+-----+-----1----~~----~----+-----+-----+-----~----~-----t-----t-----1------~----+-----+------~----+-----­
l 

~ i I I I I · I I I I I I I I I I I I I I T 
't All pa r ameter• cxpre55ed in mg./l. except a s noted. 



-
Dv.urTWfNT , T><f II<TOUOII 

Pr ovis t onal Oa~a Gta.DCJCAL SuRvn DAD! COUNTY SEPTIC tANK STUDY (Effects on ground vatar) Sub\ect to &eviaion WAT'Dt lltUOUJtCLS DIVISIOflf 

SIT'! Ca1ciux Pots- ~ t ron- Marga- ~ro-1- Chlo- Fluo- I .]. C.CO) 1. Fi .. td 
Iron Coaaer Lea<i Zinc 1<- {He l'r•~nic Sill ca Sulfate 

!lor on ~~.1 .... A1 ka 11 Carbo- llknll-SaDtp1ed Ca uium tium. neae ride ride nate nity Fe Cu Pb Zn -t~ AI Si02 so4 Date Well Death K Sr . Mn Cl y II Cd , nity C03 ;r~C 
1972 Hn!-WC:1TH>-I..al Df'NS .mlr. 
J/ 9 10 Ft. I.' ell (12 ft.) 86 4 . 8 0 . 84 - 0 .00 - - 0 .00 - - 2.7 32 34 0 . 2 0 . 02 - 190 0.00 -
" 20 Ft. Well (22 ft.) 86 5. 0 0.84 - 0 .00 - - 0.00 - - 2.8 36 34 0.2 0.03 - 190 0.00 -
" 30 Ft. Well -(35 I •)6 I) 86 5.0 0.84 - 0.00 - - 0 .00 - - 2.8 36 34 0 .2 0.03 - 190 0.00 -
" 40 Ft Well · (4~ 1 -46') 86 5 . 0 0 .84 - 0.00 - - 0 .00 - - 2.8 36 34 0 . 2 0 .03 - 190 0.00 -
" 60 Ft. Well (60 ft.) 86 5.0 0 .84 - 0 .00 - - 0 .00 - - 3.0 36 34 0.2 0.03 - 190 0.00 -

HOMESTEAD-HIGH DENS.!IPC 
8/8 10Ft. Well (12 ft.) 92 3 .4 0.84 - 0 00 - - 0.01 - - 3 .0 31 28 0 . 2 0.02 - 213 0.00 -
" l?o n u-11 (?~1-?F,I\ 86 4 . 2 0 . 84 - 0.00 - - 0.01 - - 3.0 33 34 0.2 0.03 - 197 0 . ~0 -
" 30Ft. Well (34 ft.) 86 4.2 0 . 84 - 0 . 01 - - 0.01 - - 3 . 2 33 34 0.2 0 . 02 - 197 ·o.oo -
" 40 n w .. n (4~ 1 -4F- 1 \ 86 4.2 0 . 84 - 0 . 01 - - 0.01 - - 3.2 33 34 0 . 2 0 . 01 - 197 0 .00 -
" 60 Ft Well (60 ft.) 86 4 . 2 0 . 84 - 0.00 - - 0 . 01 - - 3.4 33 34 0.2 0.01 - 197 0.00 -

.HOMESTEAD-HIGH DENS.DN C. 
IR/R lO Ft. Well (12 ft.) 86 4.2 0 . 84 - 0.00 - - 0 .01 - - 3.0 33 34 0.3 0.01 - 197 0 . 00 -

" 20 Ft W_ell {7~ 1 -76 1 ) 86 4.4 0 .84 - 0 . 00 - - 0.04 - - 2.0 36 34 0 .2 0 .03 - 194 0 . 00 -

' 

LAll parameter• expra1aed in mg./1. except aa noted. 



-·· - O;~"T;;~~,: Ol' THC I•7CJU~·=· -· .· ·. -=·-·. -=~~~--..,---------~ -- ---r ·- ~-- · .-=..·w 'l 

Gco=~e•c Su•v•r DADE CO\n.'T\' SEPTIC UNJ: STtlD\' (Uteeta OCl ground -ur) Pl:ov i ~ < · c tl n.r.t a 
WATCR Rt.SOORCU D I VIS !~ : C'c\ - · • tt) p .. vf r: f.,., 

;;::)1;--= "srn s~ •ao~-:d~r~~~ta~ --~;n~· · :,-~-,;~~~1~ -~cs ·]· ~. ::o~;;;;l~ilveTI 014~ Ethio: : ~:a~a-""~~ ~~~~ 1· ·.l ~~~~~:·; : ~:~:·1-;'~t===~- '" l'': ·r::i,-,~,:,L.,Jr.__;;;._., 
~ Well Dt>oth l ch lor . dane dane I . r.inon <hlvn t hion t hivn I thion thion I uu I ' . 
19fij HJ:.Ai'iAH-· UPG-~;-- · .! . -- ~- ! - .. - ;·~-:--f--·-~~--- . - · . ---:. ' ~~~r-~. i ---i~ ; -:- -;- - -;-- - --1: 
ll0/2e lOFt . llell cw:ii~) ~__Q ___ -1 ' (;L~- -_Q_=i--o ,- 0----v-- i 0 I Q 0 1-0-- =-9~-:- 0 :-o--r--o- 0 i 0 ! 9 -;-~--O:Cl; ~ I 
:
1
_::_ 20 Ft . Wel.L..{.U ':.2:) ~L;_o__ _ <1 ____ O __ j Trae; lLoa t I Lost Los.t 0 0 : 0 · 0 : 0 I 0 I 0 0 0 0 0 : 0 0 ' rl 

.~ .....lO.E.t...'<lcl.l.__(2& 1 _.:~-o_l __ o __ ;_o_~[ o o.04 1 o o . o o ! o _ o . o 1 o 1 o o o o 1 o • o o '---~ 
· _.. 40Ft;..._\!c_U_(.41,~4~_o __ l_ o __ ~l o o.o1 i o o • o o _..Q__ _ o ; o 1 o 

1 
o 1 o o o o ,_o __ ~ _o __ 

1: " : 60Ft .Wdl (60'-62' l_l__o _ _!_o_; o 1 o o I o . o o o 
1 

__ : ~-;_o_~-=i o I o I o o I o ! o ;_o_ ~ 
;I Jm _ nuoRD.-cALLOl-iAYUP_G

1 

_ _ , ___ j -! : .. _. __ i--L i ~--~----- --1' 1'_•_• _ _ IQFt. Well c 8' -10 ') _Q___o __ o I o o o o o JL .: o . _o ___ : __ o _ _ , o o o o o.o3 , o.os _;_ o __ . _o _____ _ 
!!__:__ 20Ft. Well (25'-26')_o__· 0 i 0 I _Q, , 0 0 0 0 JL . ;-CJ .. .. :....9 __ )__0 I 0 0 0 0 Trace ! Tree:> j-0 __ -~ 
ll::_: JOF't, Well (33'-34' ) ! 0 ; 0 0 I 0 0 0 0 0 0 :_ 0 ___ :....9 . j 0 I 0 0 0 0 0 j 0 0 0 ! 

•I " 40ft . Well (49 '-SO') I 0 1 0 00 · i 0 0 0 0 0 0 · 0 0 1 0 I 0 0 0 0 - 0 : 0 0 0 _l ' I " ; 60Ft Well (60 •- 61 •) /. 0 1 0 0 0 0 0 0 0 0 I 0 , · 0 0 0 0 0 0 I 0 I 0 0 0 

! ! " I ! I ' ___J 

·;tDri ~IIOHEST~LO\~ DE.!'_S .. . Jml I ~· I J _ : I i _ -m· 
'I " • lOFc . Wcll (12 1-13') v I 0 ' 0 0 0 0 9 0 El " 0.03 0 6 6 0 0 0 o I 0 1 0 _ 0 : 

i~~ 20Ft . '<ell (22 1 -23') I o o o 1 a e o o a o j o . o 6 6 o o o o o o · o _1. 

j~: 30Ft. llell _(35 '-36 1
) i 0 I 0 0 I 0 0 0 6 6 0 1 0 . 0 0 0 0 0 0 0 ' 0 I) • e 

~i " ! 40Ft , llell (45 '-46'1 ·' ! 0 0 0 0 0 9 Q 0 I 6 I 0 6 0 0 0 0 0 . 0 . 1 0 :~ 
~~~" ~ 60Ft Wdl (60'-H'l . , 0 0 0 0 0 0 Q.., 0 - I 0 "1 0 Q 0 · 0 0 0 0 ~a·.c tl , 0 I 

:b. l! ~ . l : • I l : 

:! m 2 . NQRIH DADE U_P.G I . " I : I . : n 
jlz.m_; lOFt Well (lO' · ll') • - - - - - - • -- I - ! - - I - - - _- : : : ! : ~~ 
, " ·! 20Ft We ll (20 '-21 ') - - . - - - - - - - ! • - - I - - - ' ~ 
[: " ~.10 Ft, Well (30 '- JZ ') J - - - - - - - - _ ~ : · ! - ' I - J - - - - - - I - ' - I ,; 

r-.. , 20Ft. 1/t>ll (21 ·-2.1 ') 1 - t - 1 -

. : . ~ I I I I I I I I . I I I I I I I I . I· 2 >0' HLALEA!l UPG ( ; ': ! i ! "! •!~f lO:t.Well(l0 '-12') ~ - .. - 1- ----- - 1 - : - i ' 1-- --- I' I ' - I · 
l
'l " '40Ft . We ll (44 '-45')---r =- I - r - I - I - I - I - I - 1- i - ; - I - 1- I - I - I - -r-- I - I . -mnunn~; 
; " ~60 Ft. WPII r~q 1-60 1

) I - - I - - - - - - - ! - •· - I - - - - - - - - - ! " 

ji " ho Ft. we 11 (.2.8 1 -30~ l I - I - ~. _[ ---:-1 - - , - I - 1 - i - I - I - T -~- J - -- 1 -~- --[ - I - I - 1 

1
!- .. ~~-40Ft-,-llc ll-(44 '-46') ~ - I - i - I - - - - - - -- I - i - ----_--: -- -~- - - - I - · - I - I 
n .. ~ 60Ft. 1/cll (60 '-62 ') j - r - [ - T - - - - - - i - : - - - - - - - - i - I - I 

!I2.Ll' sxRD RD - GALLWAY uPp 1. T T : I 1 · 
11 2115 : l OFt . Well ( 8'-10') - I - I • I - - - - - - - I - - - - - - - - I - ' - · 
I~ . 

I -

I " ~ 20 F_t_. lie 11 (25 ,_ 26 I) I - i - I - I - - I - - I - - : - ! n ~--- I ~--- r ~- -- -~-~- [ - I - I - I - ' -
1' ; 30 Ft. Well OJ '·34') I - I - - 1 • - l - I • I - : - · - I - I - I - I - I - I - I - 1 - -

r " ~ 40 Ft. Well (49 ·-50') L__:___j • ; - ! - I - I - I - I - I - I - i - ! - I - ! - I - I - I. - - I 

I" 16ort. w.t.11 ~o'-61'> :_-__ ! - ! - I • 

i j I L 
~ -1 - I f I I 
?~--. ..l I L. I I 1 -

1 I ~~- . I I I I t I I ' .. ;-~ . :J : J t L ... . L~--~- -
'· L=-• ya;,.ue~ . f.~r: _ lns!_ct_ ~<;_i des an~ __ p_e_sti~~~es i<:~g . /1. _ ... ~ 

= 



1 OmtAJrTwvrr o' T"H[ hlfTDtiOit Provisional Data 
GI.OL.OC:ICAL SuRVlY DADE COUNTY SEPTIC TANK STUDY (£ffecta on ground water) 

Subject to Revision 
WAT'P: ftl.SOUKCU OIVlSI Otll 

SITE 
He pta LindanE 01lor· Dia- Mala- Methyl Methyl 

Para· Tr1 Diel- Toxa-
!Date Sa!DI>hd PCB 2,4-D ~.4,5- Silva ~1oa Para- Tri- Aldrin DOD DOE DDT drin 

Endrin 

'iidl De!>th 
chlor 

da~ ~ zinon thion thion thion thion phene 
1 2 thion 

1972 l>QRili 12ADEUPG. 
8 / 7 Hi Ft . Well (10'-11') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

" 20Ft. Well (20'-21') 0 0 0 0 0 0 0 0 0 

" 30 Ft . Well (30'-32') 0 0 0 0 0 0 0 0 0 

" 4_0_1"t \/ell (44'-45') 0 0 0 0 0 0 0 0 0 

" 60Ft Well (S'l'-60') - - - - - 0 0 0 - - - - - - - - - - - - - -
liORTH !lADE DNG, 

_£/7 10Ft. Well. {12'-12') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

" 20 Ft. Well (22'-23') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I 
HIALEAH · UPG 

- 10 Ft. Well (10'-12') 

- 20Ft . Well (21'-23') I 

- JO Ft. We 11 (28' -30') 
40Ft. Well (44'-4 6 ') I - 60 Ft. Well (60'-62') 

...____ !liAI EA!l DNG . 
818 10 Ft. Well (9'-10') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

... 00 20 Ft. Well (22'-23') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 

,3IRD Rll -- CALl.O\.:AY I''>G 

- 10Ft. Well (8' -10 °) 

- 20 Ft. Well ~25'-26')1 

- 30 Ft Well 03'-3/.') i 

- 40 Fe . Well (49' · 50') 

- 60 Fr. Well . (60' -61° 

I--
SIRD RD .-- CA LLO\>A Y D~IG , 

8/7,10 Ft. Well (8 ' -10') ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 01 0 .0 
00 20 Ft. Well: (25'-26 ' )~ 0 0 0 0 0 0 0 · o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I 
nO~~STEAD--LOW DE~S . cPC 

- ~ 10 Ft. We ll (12'-12') 

- l zo Ft. well. (22'- 23 ') ~ 

L....:-!30 Ft. \..'ell (25' -2~')' 

~!40 Ft. \.'ell {~5'-46 ' ) 

~60Ft. Well (60' - 61 ' ) 

I 
'H 1.--' 

I \ 
: I I 

I Va l ues !or insecticides and !>Cst icides in ug./1 . 1. Heptachlor 2. Heptachlor Epoxide 
. . .. 



·- - - ---- --- - - ,_ ---- - - ·-

0oAA"TMCNT 0# TWt IHTUUO:C 
Pravis1on&l Data C=.octC.U. Suovo DADE COUli'TY SEPTIC T.ANX STUDY (Effecta on ground vater) 

w•TU ,_t..SOVRC!.S OIY1St011 Subject to Reviaion . 
SIT'E Chlor- Dia-

Methyl H~thyl Hepta Lindan Kala- Para- I Tri Did-Date Sa:nple<l PCB 2,4-D 2,4,5- SUvex ~oa Para- Tr1- Aldrin DOD DOE DDT Endrin Toxa-
chl r thion Well Depth I 2 dane . inoa thion thloo thioo thioo drin phene 

972 HO~!E~Tr~O-La/ DE'.!<; . DNt. 

8 / 9 10 Ft. Well (12 ft.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" 20 Ft. I.' ell 122 ft ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" JO Ft. I.' ell IJS ' -36') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" 40 Ft I.' ell 14~'-46') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" 60 'Ft. \/ell l60 ft.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I!O~!ESTF.AD-HIGH DC:S<; .!!PC 
8115 10 Ft. Well (12 ft. ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

~ za n. "'dl (25'-26') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
" 30 Ft. \.'ell (34 ft.) 0 0 0 0 0 0 0 0 0 0 0 _j) 0 0 0 0 0 0 0 0 0 0 

" ·.o n Well' 14~'-46' ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

' " 60 Ft, lolell ({!Q ft .) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 
1---

HOXEST EAD- HICl! DESS. OS f. 

R/~ 10 Ft. Well 02 ft.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 · O 0 0 0 0 0 0 

" 2Q [t, loljlll 1?~'- ?li') 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

;;:; .. I 

l:. I 

. 

. 

• Values for ln,ectlcides and pesticide• in ug./1. 1. Heptachlor 2. leptachlor Epoxlde --



CONVERSION FACTORS 

Feet times 0 . 305 = meters 

Inches times 2 .54 = centimeters 

Gallons times 3.785 = liters 

Pounds times 0.453 = kilograms 

Gallons/day/ f oot times 12.41 = liter/day/meter 

Gallons/day/square foot times 40.76 =liters/day /square meter 

/'1 /1 
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TO 

OPTIONAL. FORM NO. 10 
MAY 1182 EDITION 
GSA FPMR ( 41 CFR) 101-11.5 

UNITED STATES GOVERNMENT 

Memorandum 
The Record, WRD 
Miami, Florida 

Exhibit A 

DATE: October 29, 1971 

FROM William A. J. Pitt, Jr. 
Miami, Florida 

SUBJECT: Well Sampling 

5010-108 

A two-gallon volume of water from Snapper Creek Canal at S.W. 99th 
Avenue was collected at 7:30 p.m. October 22, 1971. This water wa s 
used as a coliform bacteria contaminated source in an effort to deter­
mine a satisfactory method of sterilizing a pump and tubing after 
pumping from a contaminated source. 

The procedure followed to det'ermine this was as follows: 

1. The pump was dismanteled and the impeller, housing, connectors, 
and tubing were exposed to ultraviolet radiation for 30 minutes 
from two General Electric germicidal lamps of 15 watts and 120 
volts encased in a 1 x 1 x 2 ft. wooden box lined with heavy­
weight aluminum foil. 

2. A half-gallon sample of the bacteria contaminated water was then 
pumped through the pump and tubing and collected for analysis. 

3. A total coliform count showed the sample to contain over 4,000 
total coliform colonies per 100 ml. Three dilutions were taken; 
one of 1 ml, one of 10 ml, and one of 30 ml. 

4. The pump was again taken apart and together with the tubing it 
was exposed to ultraviolet radiation the same as before. 

5. A half-gallon sample of sterile water was then pumped through 
t he system. A total coliform count on the pumped water had a 
zero coliform count in 100 ml. 

6. A half-gallon sample of the contaminated water was then pumped 
through. The total coliform count on the pumped sample was over 
4,000 total coliform colonies per 100 ml. 

7. The pump and tubing were then disinfected by pumping methanol 
(me thyl alcohol) through the system and then rinsing it with 
sterile water. One half-gallon of sterile water was then pumped . 
through and collected. The coliform count was zero per 100 ml. 
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The Record, WRD 
Miami, Florida 

8. A half-gallon sample of contaminated water was then pumped through 
and collected. The total coliform count was over 4,000 colonies 
per 100 ml. 

9. The system was then disinfected by pumping isopropyl alcohol and 
then rinsing it with sterile water. One half-gallon of sterile 
water then pumped through and collected. The total coliform count 
was 113 colonies per 100 ml. 

10. Half a gallon of contaminated sample was then pumped through and 
collec ted. The total coliform count was over 4,000 colonies per 
100 ml. 

It is obvious from the test, since all the analysis on the contaminated 
water showed the same number of coliforms, that there could not have been 
any residual alcohol left after rinsing with sterile water. 

The test shows that ultraviolet radiation from the sterilizer was enough 
to destroy all the coliform bacteria left insida· the tubing and the pump. It 
also showed that methanol was a good disinfectant of coliforms but that 
isopropyl was not. 

In the testing of the wells we will, therefore, disinfect the pump and 
t he tubing (FDA approved tygon) with the ultraviolet sterilizer and as a back­
up with the methanol technique. 

WAJPJr/ am 

cc: 

~/ IJ 

41( // 0,&;? 
~~~~'-· £/~ 

William A. J. Pitt, Jr. 
Hydraulic Engineer 
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