e

AN INVESTIGATION OF GROUNDWATER
CONTAMINATION FROM AN ONSITE SEWAGE
DISPOSAL SYSTEM (OSDS) AT A SINGLE
FAMILY HOME IN FLORIDA

. Phase 3 Status Report

Prepared for:
THE SOAP AND DETERGENT ASSOCIATION

475 Park Avenue South
New York, New York 10016

Prepared by:

OWEN AYRES & ASSOCIATES, INC.
3901 Coconut Palm Drive, Suite 100
Tampa, Florida 33619

Ayres Associates JN: 4415.10

April, 1994

ASSOCIATES




R e e

APPENDIX A

Septic Tank Effluent (STE) Analytical Results



[ S

[
[T

r- ]
[

AN INVESTIGATION OF GROUNDWATER
CONTAMINATION FROM AN ONSITE SEWAGE
DISPOSAL SYSTEM (OSDS) AT A SINGLE
FAMILY HOME IN FLORIDA

Phase 3 Status Report

Prepared for:

THE SOAP AND DETERGENT ASSOCIATION
475 Park Avenue South
New York, New York 10016

Prepared by:

OWEN AYRES & ASSOCIATES, INC.
3901 Coconut Palm Drive, Suite 100
Tampa, Florida 33619

Ayres Associates JN: 4415.10

April, 1994



. e I .o -
P R —_—

y - “ r .-
s e [SPET——

[E——

I. INTRODUCTION

The Soap and Detergent Association (SDA) retained Ayres Assaciates to investigate the
occurrence of certain chemical constituents in groundwater below and downgradient of
Onsite Sewage Dispasal Systems (OSDS) in Florida. The purpose of the investigation
was {0 define the cantaminant plume of such a system and then to determine if key
constituents af certain household cleaning products are present in the plume and if they
are present, ta what extent. This report summarizes work completed during preliminary
phases (Phase | and Phase il) of the investigation including determination of the
preliminary contaminant plume and describes work conducted during the subsequent
Phase Il portion of the project.

1.1 Background

Ayres Associates conducted a study of the impacts of OSDS on groundwater quality as
part of the Florida Onsite Sewage Disposal System Research Project from 1987 to
1990. An individual home in St. Johns County was chosen from this prior study by the
SDA Commitlee as a potential site for further investigation of groundwater quality
impacts. The Investigation specifically focused on determining the plume of impacted
groundwater and subsequent evaluation of groundwater samples for key parameters of
interest ta SDA.

The preliminary phase of this project (Phase 1} was completed in March, 1991, The
objective of the first phase of the project was to attempt {o delineate the effluent plume
with conservative parameters such as chloride, conductivity, or nitrate-nitrogen. Once
the effluent plume was delineated, a plan was to be developed for further investigation
that incarporated additional parameters.

Household water use was mefered to estimale wastewater loading ta the OSDS
drainfield and samples of septic tank effluent (STE) were obtained to characterize the
gquality of the wastewater discharged to the OSDS infiltration system. Three
groundwater piezometers were installed to determine groundwater flow direction. A
stainless steel probe system, originally designed for soil gas monitoring in the
unsaturated zone, was used to obtain groundwater samples without the time and
expense of instaling permanent groundwater monitoring wells. Forty-seven
groundwater samples were collected and analyzed in the field for chloride, nitrate-
nitrogen, and conductlivity. Four groundwater monitoring wells were installed and
groundwater samples for various water quality parameters were obtained o compare
with the results of groundwater samples obtained with the stainless steel probe.

The resuits of the Phase | investigation indicated:
1) Groundwater flow direction was south-southwest.

2) Wastewater flow was estimated 1o be 168 gpd.
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4)

Surfactant concentrations in septic tank effluent, as measured by methylene biue
active substance (MBAS), were two to three times higher than those measured
previously and significantly higher than any household samples collected as part
of the Florida OSDS Research Project. Additional sampling of STE was
recommended to determine the accuracy of the MBAS sampling and analysis.

The field analyses of conservative groundwater quality parameters indicated two
areas of potential impact. One area was upgradient {east} of the infiltration
system and one area was downgradient (southwest). The cause of the impacted
area east of the system was not determined. Effluent impact on groundwater in
the area downgradient of the OSDS did not extend further than approximately 10
to 15 feet from the system. This finding indicated that there was either an
extremely slow rate of horizontal groundwater movement, which was
contradictory to those groundwater velocities calculated during the previous
OSDS study, or that vertical movement of groundwater may have carried
contaminants to a deeper level.

Based on these results, further work was recommended including: The collection of
additional water use data and STE quality data; the installation of nested sets of shallow
and deep groundwater monitoring wells, and; the installation of a more permanent
downgradient miniature monitoring well network, collection and laboratory analysis of
groundwater samples from the miniature wells, and the preparation of a data summary
report. The SDA contracted Ayres Associates to conduct the additional work in May,
1992. The work was completed in January, 1993. Results of the Phase Il investigation
include:

1)

2)

3)

4)

5)

Average concentrations of several STE parameters increased over the
concentrations found in the previous Florida OSDS Research study and the
concentrations appeared to have increased over time; particularly between 1992
and 1993. The average concentration of MBAS was six times the average of the
previous study and average values for total kjeldahl nitrogen {TKN) and chloride
were approximately twice those of the previous study.

The total nitrogen average in STE for this study (75.5 mg/L} was higher than
the normal range of values for total nitrogen in STE found in the literature.
Literature values for total nitrogen in STE range from 29.8 to 60.8 mg/L (Stolt
and Reneau, 1991, and Ayres Associates, 1989).

The average daily wastewater flow was estimated to be 186 gpd and the
estimated wastewater loading to the infiliration area was 0.89 gpd/fi2.

The surficial groundwater flow direction was south-southwest at a gradient of
0.0027 feet/foot. Depth to groundwater at the site during this study ranged from
approximately 1.5 to 5 feet below ground surface (bgs). Depth to groundwater in
November, 1990 ranged from 5 to 6 feet bgs.

At the time of the highest measured groundwater levels (January 12, 1993) the
thickness of unsaturated soil below the OSDS infiltration system was only 0.34
feet.
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6) With the exception of the southeast comer of the property, the groundwater flow
appears to have a very low vertical component. The vertical gradient at the
nested set cof monitoring wells in the southeast corner of the site is
approximately the same as the horizontal groundwater gradient which indicates
that groundwater in this area may move downward as it moves downgradient of
the site.

7) Grainsize analyses of soil samples obtained from boreholes at the site indicated
that the soils were primarily composed of fine sand.

8) The contaminant plume appears to have increased in horizontal extent since the
last sampling event approximately two years ago and the total horizontal extent
had not yet been defined. Concenirations of parameters indicative of STE
were elevated above background levels in groundwater obtained from the 6 foot
depth approximately 25 feet downgradient of the OSDS.

9) With the exception of nilrate-nitrogen, no evidence was observed that
parameters characteristic of effluent had migrated below 12 feet bgs.

10)  The higher groundwater surface and the partial failure of the OSDS may have
led to anoxic conditions beneath the infiltration area which, in turn, fed to
reduced nitrification at the site. As a result, ammonia nitrogen concentrations
are elevated while nitrate-nitrogen concentrations are low. The concentrations
of MBAS in groundwater downgradient of the system also suggested an anoxic
environment. The higher groundwater table also appears to have reduced
adsorption of phosphorus. Phosphorus concentrations in groundwater closest
to the infiltration area were similar to the total phosphorus concentration of the
STE. :

Based on the results of the Phase Il investigation Ayres Associates recommended
further work including: Continued monitoring of wastewater flow and composition,
contimrued monitoring of water table elevations; the installation of additional wellpoints
for collection and laboratory analysis of groundwater, and; aquifer testing.

1.2 Objectives

The objectives of the third phase of the SDA project were to further delineate the
contaminant plume at the OSDS of a single family home in St. Johns County, Florida
and continue fo evajuate the fate and fransport of key water quality parameters of
interest to the SDA.,

1.3  Scope of Work

In order to accomplish these objectives, Ayres Associates proposed the following scope
of work:
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Continue monitoring household wastewater quantity and quality to
establish a history of estimated flows and loading to the infiltration
system. Obtain daily grab samples for one week to determine the
vanability of STE parameters.

Continue to monitor groundwater elevations to develop a history of water
levels and flow direction. Conduct a blomide tracer test to more
accurately determine groundwater flow direction and travel time. Results
obtained from the bromide tracer test will be used to calculate hydraulic
conductivity; particularly in the area of the infiltration system.

Determine horizontal and vertical extent of various effluent parameters,
including MBAS, to groundwater under “worst case" (shallow
groundwater table) and "best case" (deep groundwater table) conditions.

Prepare a brief status report describing results of the study.
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ll. SITE CHARACTERISTICS

21 Residence Characteristics

The residence depicted in this investigation is located in St. Johns County, Florda,
south of the city of Jacksonville. The home is in a 200 unit subdivision located
approximately one-half mile east of the St. Johns River. A general location map of the
site is shown in Figure 2-1.

The residence has three bedrooms and two bathrooms and was constructed in 1976. It
is served by an OSDS consisting of a 900 gallon septic tank and a 210 f2 infiltration
system composed of three, 2-foot wide gravel-filled trenches. Further characteristics of
the study residence are listed in Table 2.1. A plan view of the home's OSDS and
backyard are shown in Figure 2-2.

Table 2.1. Characteristics of Individual Monitoring Sitel.
Number of Residents 4
Adults 2
Children 2 (ages 7 and 11)
Lot Size 0.47 acres
Age of Home 17 years
Occupancy 11 years
Number of Bedrooms 3
Number of Bathrooms 2
Dishwasher Yes
Clothes Washer Yes
Garbage Disposal No
Water Softener No
Septic Tank 900 gallon
Date Last Pumped August 1988
Infiltration System Area 210 fi?
Infiltration System Type 2-foot wide, gravel-filied trenches
Effluent Distribution Gravily flow, 4" perforated pipe

1 Based on information obtained as of 1993.

2.2 Physiography and Climate

The site is located in the physiographic province referred to as the Coastal Lowlands.
The topography of the lowlands is controlled by a series of marine terraces which were
formed during Pleistocene time. Elevations at the site range from 10 to 15 feet above
mean sea level (MSL). Surface drainage in the area is primarily through the St. Johns
River and its tributaries. The majority of surface runoff at the site is directed south-
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southeast towards a local topographic depression. Drainage ultimately enters the St.
Johns River via a creek south of the site. The St. Johns River generally flows northward
towards Jacksonville where it turns sharply eastward and empties into the Atlantic
Ocean.

The climate of St. Johns County is subtropical and is characterized by warm, humid
summers and mild, dry winters with occasional frost between November and February.
Annual average rainfall is approximately 54 inches. Rainfall is seasonal with the
majority falling during the months of June through September. During these months, the
rain usually falls from localized heavy showers of short duration.

2.3 Regional Geology and Hydrogeology

St. Johns County is underiain by two major geologic units of differing lithologies. The
uppermost unit consists of clastic sediments including poorly to moderately consolidated
sand, clay, and shell material of Miocene to Holocene age. This overlies a thick
sequence of limestone and dolomite, commonly referred to as the Floridan aquifer
(Parker et. al, 1955). The top of the limestone of the Floridan aquifer is typically
encountered at approximately 400 feet below MSL in this area.

The Floridan aquifer is the principal source of potable water in the area although potable
water is also withdrawn from the surficial and the intermediate aquifers. The homes in
the study area utilize private wells which are typically installed in the surficial aquifer at
depths of 75 {o 100 feet.

2.4 Soils

Soils throughout the subdivision were derived from sandy marine sediments. The
morphology of the subdivision soils are, therefore, dominated by sandy profile
descriptions.

According to the USDA Soil Conservation Service (SCS) publication "Soil Survey of St.
Johns County" the site is located on Adamsville fine sand. The Adamsville series is a
somewhat poorly drained soil with a rapid profile permeability. The water table is
typically at 20 to 40 inches below grade for approximately two to six months of the year
and below 40 inches for the rest of the year. The typical Adamsville profile has a fine
sand texture throughout. Limitations for conventional septic system drainfields are
classified as severe with the limitations due to wetness and poor filtration.

2.5 Site Specific Lithology

Subsurface characteristics of the site were determined from the installation of
exploratory soil borings o a depth of 50 feet below ground surface (bgs) and by taking
representative soil samples for particle size analysis. The site's subsurface lithology
consisted of approximately four units with observed differences in lithology based
primarily on changes in color because the texture remained fine-grained throughout.

B:4415SEC2.D0C
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The units and depths that were encountered are as follows: 1) very dark ta dark gray
fine-grained quartz sand with roots typical of topsoil, approximately 0 fo 4 feet bgs; 2) a
light gray to white fine grained quartz sand with some gray streaks of clay,
approximately 4 to 20 feet bgs; 3) light gray to light brownish gray fine-grained quartz
sand, approximately 20 to 30 feet bgs; and 4) dark gray to gray fine-grained quartz sand
approximately 30 to 50 feet bgs.

Particle size analysis data indicate that approximately 85% to 97% by weight of the soil
samples obtained were composed of fine sand. The percentage of fines (silts and
clays) in the samples ranged from 0.9% to 6.0% . The samples obtained from the top
few feet of sediment contained more fines than samples obtained at deeper intervals.
Percentages of medium sand were generally less than 5% with the exception of soil
samples obtained at approximately 27 to 32 feet bgs which contained approximately
10% medium sand.
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lll. METHODS OF INVESTIGATION

3.1 Septic Tank Effiuent (STE) Characterization

STE Quality: Effluent from the septic tank at the site was collected and analyzed for
most typical STE parameters on four to five occasions prior to the initiation of this study
as part of the Flonda OSDS Research Project (Ayres Associates, 1988). Septic tank
effluent was collected and analyzed on three occasions (November 15, 1990,
November 5, 1991, and January 7, 1993) during the Phase Il SDA research effort. For
the Phase Il investigation, septic tank effluent samples were obtained continuously for
seven days the week of August 15, 1993. One additional STE sample was obtained on
November 3, 1993. All samples of STE were obtained from a septic tank effluent basin
that was installed between the septic tank and the infiltration system. The more recent
wastewater quality data were then compared with prior results and with literature values
for STE quality.

A homeowner's survey was also conducted immediately prior to the initiation of the
Phase Il study sampling period to determine types of cleaning products used in the
home, thereby determining the types of surfactants that could potentially affect
groundwater quality in the area.

STE Quantity: Wastewater flow at the home was estimated by reading water meters
over several intervals during the study. The water meters were installed at several
points on the household water system. A master meter was installed on the main
supply line from the household well which monitored total water use. Individual meters
were then installed on the exterior hose bibs to monitor outdoor water use. The home
did not have an in-ground lawn sprinkler system. The home used a water to air heat
pump sysiem for household heating so an additional meter was installed on the
downstream side of the heat pump to monitor its water use. Water from the air heat
pump system discharged to the ground outside the house. The household's resident
informed Ayres Associates in August of 1993, that he had stopped using the heat
pump. By subtracting exterior water use from total water use, an estimate of interior
water use could be obtained and used to derive wastewater loading to the OSDS.
Meter readings were also recorded immediately prior to and after the installation of
monitoring wells and groundwater sampling because large quantities of outside water
were used during these periods. Water used during monitoring well installation and
sampling was then subtracted from the total water usage.

3.2  Groundwater Monitoring Equipment Installation

Three types of groundwater monitoring equipment including piezometers, groundwater
monitoring wells, and a direct-push miniature wellpoint probe were used at the site.

Piezometers: Three groundwater piezometers were installed at locations around the
OSDS. Piezometer locations are shown on Figure 3-1 as P1, P2, and P3.
Piezometers were constructed by coupling a 2-inch diameter, 0.010 inch slofted, three
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foot long Schedule 40 PVC well screen to approximately 10 feet of blank 2-inch
diameter, Schedule 40 PVC pipe. The piezometers were installed in native soil to a
depth of approximately one to two feet below the water table surface using a stainless
steel hand auger. The piezometers were used to determine groundwater elevations
and to estimate the direction of groundwater flow.

Monitoring Wells: Four groundwater monitoring wells were installed near the
subsurface infiltration system on January 28, 1990. Monitoring well locations are
shown on Figure 3-1 as W1, W2, W4, and W5, These monitoring wells were
constructed of five feet of 2-inch diameter, 0.010 inch slotted Schedule 40 PVC well
screen coupled to approximately seven feet of blank Schedule 40 PVC pipe.
Monitoring wells were installed by hand augering with a stainless steel barrel auger to
the water table, then augering through 4-inch diameter casing which was advanced
with the auger to three to four feet below the water table. The 2-inch diameter PVC
monitoring wells were then installed inside the 4-inch diameter casing. A clean, graded
sand pack was placed around the monitoring well and the 4-inch casing was removed
leaving the sand packed monitoring well in place. The monitofing wells were developed
by pumping them at four to five gallons per minute for five minutes after installation.

Additional groundwater monitoring wells were installed on November 23 and 24, 1992,
Nested sets, of monitoring wells, (i.e., one shallow monitoring well and one deep
monitoring well installed adjacent to each other) were installed at three locations onsite
to determine the vertical hydraulic gradient. Monitoring well locations are shown on
Figure 3-1 and are identified as DW-6, SW-7, DW-8, SW-9, DW-10, and SW-11.

Groundwater Protection, Inc. installed the monitoring wells using 8.25 inch outside
diameter (OD) hollow stem augers. During the installation of monitoring well DW-6, soil
samples were collected at two foot intervals using a split spoon sampler. Standard
penetration resistance tests (a measure of soil density) were conducted and
blowcounts were recorded at each two foot interval. Soil samples were collecied at
various intervals from the three deeper boreholes for grain size analysis. Lithologic
descriptions were also recorded during the installation of the monitoring wells.

The shallow wells were installed to a depth of approximately eight feet below ground
surface (bgs) and were constructed of five feet of 2-inch diameter, 0.010 inch slotted
PVC well screen attached to 2.5 feet of 2-inch diameter blank PVC pipe. The deeper
wells were installed to a depth of approximately 50 feet bgs and were constructed of
2.5 feet of 2-inch diameter, 0.010 inch slotted well screen coupled to approximately 48
feet of 2-inch diameter solid PVC pipe. The annular space between the well was filled
with clean 20/30 silica sand to the top of the well screen. A one foot thick bentonite
seal was placed immediately above the sand pack during the construction of the
shallow monitoring wells. A one foot thick layer of fine sand was used as a seal above
the sand pack in the deeper wells. The remaining annulus was filled with Portland
Type | cement to land surface. A protective flush-mounted manhole cover and pad was
constructed around the top of the wells. The monitoring wells were developed by
pumping with a centrifugal pump to remove fine sediment from the sand pack. These
wells were not sampled but were used for additional groundwater measurements Lo
determine the direction of groundwater flow and to determine if vertical flow of
groundwater was significant at the site. Vertical groundwater flow would influence
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contaminant transport at the site by causing a downward movement of contaminants as
they move away from the site.

fn January, 1993, monitoring wells W1 and W2 were abandoned. The monitoring wells
were pulled from the ground and the remaining borehcles were backfilled to the
surface.

Stainless Steel Probe: A stainless steel miniature wellpoint probe system, originally
designed for soil gas vapor monitaring in the unsaturated zone, was Lsed to obtain
groundwater samples around the site. The probe unit utilized a "push-pull” wellpoint
attached to 1/2 inch stainless steel tubing which was pushed or driven into the
unsaturated zone. Groundwater samples were then obtained through a teflon sampling
tube, inserted inside the stainless steel tube, by applying suction with a perstaltic
pump. The entire probe system could then be pulled from the ground and installed at a
new sample location. This system allowed collection of groundwater samples from 10
to 15 different locations per day, and was especially useful for identifying the extent of
the contaminant plume at the project site.

A more permanent monitoring network was established during the Phase Il study. First,
the area of impacted groundwater downgradient of the drainfield was further defined
using the miniature wellpoint prabe system. A row of eight sample locations were
installed along the edge of the southernmost trench (Trench 1} using the push-pull
probe and groundwater samples were obtained for field screening (Figure 3-2). Based
on these results, 30 miniature stainless wellpoints with teflon tubing were permanently
installed within the impacted area downgradient of the infiltration system. A total of
three rows of wellpoints were established. The first row of wellpoints was placed five
feet downgradient of Trench 1. Each additional row was placed approximately 10 feet
further downgradient (i.e., at 15 feet and 25 feet downgradient of Trench 1,
respectively). Each raw contained four sample points. At sample points T-1 through T-
8, wellpoints were installed at 3 depths (approximately 6, 12, and 20 feet bgs). At
sample locations T-7 through T-9, wellpoints were installed at two depths
(approximately 6 and 20 feet bgs). Sample points T-10 through T-12 contained one
wellpoint each that was installed at approximately six feet bgs. A background sample
point was also installed upgradient of the drainfield with separate wellpoints at
approximately 5, 10, and 15 feet bgs.

For the Phase lll investigation, 22 additional wellpoints (six at new sample locations
and four at previously designated sample locations) were installed on August 16
through August 18, 1993 (Figure 3-2). Three wellpoints (TW-16, TW-17, and TW-18)
were installed between trenches 1 and 2 and three wellpaints (TW-13, TW-14, and TW-
15} were installed 40 feet downgradient of Trench 1. Wellpoinis were installed to
depths of 6, 12, and 20 feet bgs at each of these new sample locations. One additionali
wellpoint was installed to a depth of 20 feet bgs at BW-1 and three additional wellpoints
were installed to a depth of 12 feet bgs at sample locations TW-7, TW-8, and TW-9.
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3.3 Groundwater Elevations and Flow Direction

Groundwater Flow Direction: Groundwater movement in shallow aquifers is generally
governed by forces of gravity and, therefore, moves from areas of higher water table
elevations to areas of lower water table elevations. Water table elevations can be
contoured to distinguish areas of higher or lower water table elevation. The
groundwater flow direction is perpendicular, or normal to these water table elevation
contour lines. Water table elevation contour lines are determined by obtaining the
depth to groundwater at various locations and referencing that depth to a known
elevation at the site.

An initial direction of groundwater flow was determined by the installation of three
piezometers (P-1 through P-3) at the site. The elevations of the tops of the piezometer
casings were initially surveyed by Ayres Associates on November 27, 1990, and
referenced to a common datum. Depth to groundwater measurements were obtained
by measuring from a mark on the top of the casing to the water table surface with a
chalked steel tape. Subsequent depth to water measurements were obtained at
periodic intervals in 1992 and 1993 using a Keck KIR-89 electronic water level
indicator. As monitoring wells were installed, the tops of casing were surveyed and
depth to water measurements were referenced to the casing elevations.

Thickness of Unsaturated Soil: Water table elevation data was also obtained to
determine the thickness of the unsaturated soil at the site. The thickness of the
unsaturated soil [ayer between the bottom cof the infiltration system and the
groundwater surface is an important compenent in a study of OSDS impact to
groundwater quality. Theoretically, the greater the thickness of unsaturated soll
beneath the infiltration system the greater the degree of treatment of septic tank
effluent before it reaches groundwater.

The depth to the bottom of the drainfield was measured through observation ports that
had been installed in the drainfields. One observation port had been installed in each
of the three trenches and was named accordingly (i.e., T-1 through T-3). The
observation ports were installed to the infilirative surface, which is the base of the
drainfield, and depth to that surface was measured. Depth to groundwater
measurements were obtained from wells located next to the drainfield to determine the
range in thickness of the unsaturated soil layer over time.

3.4 Bromide Tracer Testing

A bromide tracer solution was added to the drainfield of the OWTS to aid in
determination of groundwater flow direction and velocity. The tracer solution was
comprised of sodium bromide (NaBr) dissolved in distilled water to a final concentration
of 410,000 mg/L as bromide ion (Br).

To discharge the tracer solution to the drainfield at a known location, a 4-inch diameter
PVC casing was installed into the drainfield gravel of Trench 2 to act as a tracer input
port. This port is designated as IP on Figure 3.3. A miniature wellpoint was installed
immediately below this point by angling the push probe so as to place the wellpoint
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without penetrating the drainfield gravel. This wellpoint was placed at a depth of 5.5
feet below the infiltrative surface of the drainfield at the input point and is designated as
BR-5.5 on Figure 3-3. Wellpoint BR-5.5 was used to intercept the "front" of bromide as
the tracer entered the waler table from the unsaturated zone below the input point.

Other downgradient wellpoints were utilized to monitor bromide movement from the
source. Monitoring location TW-16 was established approximately 1.5 feet
downgradient of the input port and had wellpoints placed at the 6, 12, and 20 foot
depths. In addition, wellpoints were added at the 6 foot depth just downgradient of
Trench 1 to monitor bromide concentrations as the tracer migrated from below the
drainfield. These points are [abeled BP-1, BP-2, and BP-3 on Figure 3.3. In addition,
the push-pull sampling probe was utilized at various locations as needed to identify the
location of the bromide plume.

3.5 Groundwater Sampling

Preliminary field screening of groundwater for chloride and conductivity was conducted
on December 14-15, 1992 using the push-pull temporary stainless steel probe. Results
of the preliminary field screening indicated that impacted groundwater extended
beyond the initial plume outlined in November, 1990. Based on these data, a network
of 12 sample points were installed in the area on December 15 through 17, 1992, and
January 5 and 6, 1993. The chloride and conductivity values obtained during the
preliminary screening also varied with depth. Background wellpoints were then
installed approximately 15 feet upgradient of the infiltration system to determine if the
values observed were due {o the vertical movement of the contaminant plume or could
be attributed to natural variations of chlorides in the native sail.

Groundwater samples from thirty wellpoints and 2 monitoring wells (SW-7 and WS5)
were obtained on January 7, 1993. Groundwater from these wellpoints and monitoring
wells were subsequently sampled for the following water quality parameters:

Chloride

Foaming Agents (MBAS)
Total Dissolved Solids
Ammonia Nitrogen
Nitrate-Nitrite Nitrogen
Total Phosphorous
Total Organic Carbon
Fecal Coliform

Groundwater sampling during Phase lll was conducted utilizing the same techniques as
previous phases of the study. Briefly, a peristaltic pump with teflon tubing was utilized
to pump groundwater samples from the miniature wellpoints directly intlo sample
containers containing any necessary preservative. Each wellpoint had a dedicated
teflon tube for sampling and the pump tubing was cleaned or replaced between sample
points. Prior to filling the sample bottles, several liters of groundwater were pumped
from the wellpoints to purge the system of stagnant water. Samples were placed on ice
in coolers and shipped immediately to the laboratory for anaiysis.
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V. RESULTS

4.1 Septic Tank Effluent (STE) Characterization

STE Quality: Septic tank effluent was sampled at the site to assess the quality of
wastewater discharged to the OSDS drainfield. Table 4.1 is a summary of the septic
tank effluent (STE) quality for daily grab samples obtained during the week of August
158th, 1993. The daily grab samples were obtained to observe variations in the
concentrations of the STE parameters. Samples were net obtained for TDS, total
nitrogen, oll and grease, and fecal streptococcus analysis during the Phase |l study.
Total hardness as CaCO5; was added to the list of STE parameters analyzed for the
Phase |l] study. Appendix A includes the STE laboratory reporis.

Several STE parameters showed variations in concentration during the week of August
15th, 1993. The parameters of importance that showed the greatest variations during
the week included BODs and total organic carbon. BODs concentrations ranged from
160 mg/L to 419 mg/L, while STE values for total organic carbon ranged from 74 mg/L
to 190 mg/L. These vanations are within the range of normal septic tank effluent quality
but the higher values may represent the effect of increased flow to the system near the
beginning of the weekend.

Table 4.2 lists the average STE values obtained during the Florida OSDS research
project, the average STE values of the three sampling events conducted for the Phase
Il study, and the average STE values of the seven sampling events conducted for the
Phase Il study. With the exception of total suspended solids (TSS) and total
phosphorus (TP); the average STE values for the Phase I investigation and the
average STE values for the Phase ill investigation generally exceeded the prior
average for typical STE parameters obtained during the OSDS research project.

A comparnson of average STE values obtained during the Phase Il and Phase |l
studies indicates some STE parameters have increased, some decreased, and some
have remained relatively unchanged from the Phase Il study to the Phase Il study,
Average values for BODs and total organic carbon (TOC) increased from Phase 1l to
Phase lll. Average STE values obtained during the Phase lll investigation for MBAS,
TSS, TDS, TOC, and total phosphorous decreased when compared to the Phase I
results. The average concentration of MBAS obtained during the Phase 1l study was
approximately 40% less than the Phase Il average. The average Phase Il and li
chloride, specific conductance, and TKN values were substantially higher than those
determined during the OSDS study. However, the averages of these parameters
remained reiatively unchanged from FPhase Il to Phase il

STE Quantity: \Water meter readings were collected at the site on 17 different dates
from November, 1990 to November, 1993. These data were used to estimate the
average quantity of wastewater flowing from the home to the OQSDS infiltration area.
Water used by Ayres Associates during the instaliation of monitoring wells and
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Table 4.1 Summary of Phase lll Septic Tank Effluent Quality (mg/L unless otherwise noted).
STE STE STE STE STE STE STE
PARAMETER 8/15/93 8/16/93 817793 8/18/93 8M9/93 8/20/93 | 8/21/93 Mean Std. Range
Sun. Mon. Tues. Wed. Thur. Fri. Sat. Dev. Min. Max,
BODs 174 187 160 168 166 409 419 240.4 118.9 160.0 419.0
Foaming Agents (MBAS) 27 24 8.3 21 16 18 16 18.6 6.1 8.3 27.0
Total Suspended jSolids (TSS) 42 36 36 46 35 30 28 3B.1 6.3 28.0 46,0
Total Hardness (CaCoa) 180 180 180 180 170 180 180 178.6 38 170.0 180.0
Specific Conductance 1050 1100 980 1050 1050 1000 970 1028.6 46.7 970.0 1100.0
Chloride 65 53 65 56 41 57 51 55.4 8.4 41.0 63.0
Sulfate 4 <2 <2 <2 13 <2 <2 24 4.9 0.0 13.0
Total Phosphorus 8.1 8.30 1.00 7.50 6.90 10.00 g.40 8.2 1.2 6.9 10.0
Total Kjeldahl Nitrogen 54 57 &7 68 68 78 77 67.0 91 54.0 78.0
Ammonia Nitrogen 54 57 a2 66 61 61 64 60.7 4.1 54.0 66.0
Nitrate-Nitrite Nitrogen 0.05 0.02 0.03 0.02 0.02 0.01 0.01 0.0 0.0 0.0 0.1
Organic Nitrogen <0.05 <0.05 5.00 2.00 7.00 17.00 13.00 6.3 6.6 0.0 17.0
Total Organic Carbon 78 79 81 78 74 190 184 109.3 53.2 74.0 190.0
Fecal Coliforms ** 6.60E+06 | 1.20E+06 | 3.00E+06 { 1.30E+06 2.36E+06 | 2.52E+06 | 1.20E+06 | 6.60E+06

+ Units are phos/cm

b Units are colonies/100 ml, averages are based on a geometric mean

Not sampled
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Table 4.2.

Il and Phase M SDA Studies.

Average STE Values for Florida OSDS Research Project, and Phase

Parameter Average from Average STE Average
Previous Values STE Values
Sampling Phase [l Phase lll
Events*
BODs 139 179 240
Foaming Agents (MBAS) S 31 18.6
Total Suspended Solids (TSS) 83 59 36
Tolal Dissolved Solids (TDS) 415 387 -—
Specific Conductance + 712 1033 029
Chloride 24 53 55
Sulfate - 5 2.4
Tolal Phosphorus 15 17 8.2
Total Nitrogen - 76 -
Total Kjeldahl Nilrogen 36 66 67
Ammonia Nitrogen - — 75 ++ 61
Nitrate Nitrile-Nitrogen 0.06 0.02 0.01
Total Organic Carbon 56 73 108
Oil and Grease 25 37 - -
Fecal Coliforms ** 5.45 x 108 1.02 x 107 2.36 x 106
Fecal Streplococci*™™™ - — 350 -——

+  Units are phosfcm

* Results shown are the mean values for five sampling events conducted during the Florida OSDS

research study

i

— — Not sampled

++ Only one sample, no average available

Units are colonies/100 ml; averages are based on a geometric mean

groundwater sampling was recorded and subtracted from the normal total water usage
at the site. A summary of water use data collected at the study residence during Phase
Il and Ill and the estimated wastewater loading to the OSDS infiltration area are

pfesented in Table 4.3.

Table 4.3. Average Daily Water Use Summary.
Period of Total Water Heat Exterior Estimated Estimated
Meter Use Pump Use Wastewater | Wastewater
Readings {gpd) (gpd) (gpd) Flow Loading
{(gpd) {(gpd/fth)*
11/20-28/90 694.1 0 84 686.0 33
11/5/92-1/12/93 1166.5 9735 7.0 186.3 0.9
8/15/93-11/1/93 583.1 N7 320 253.3 1.2
* Based on an infiltration system area of 210 ft?
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The relatively high (3.3 gpd/ft2) estimated wastewater loading between November 20-
28, 1990, was due to an increase in water use during the Thankgiving holiday and is
probably not representative of average water use.

An estimated 1,166.5 gpd of total water was used during the remaining Phase 1! period.
After subtracting heat pump and exterior water use, the estimated wastewater loading
during the Phase |l study was 0.9 gpd/f2.

Total water use for the Phase Il study averaged 583.1 gpd at the site. The water
usage aftributed to the heat pump averaged 301.7 gpd which was less than the Phase
Il study period. The home owner nofified Ayres Associates that the heat pump had
been disconnected in August, 1993. Water use atiributed to the ouiside faucets
averaged 32.0 gpd which was more than the Phase Il study period; however, the
Phase 1l study period (August 15 to November 1, 1993) cormrelated with high
temperatures and less rainfall. The quantity of exterior water use during the Phase Il
period may have been even higher than that recorded because one of the outside
faucet meters was not functioning properly during that study period. After subtracting
the exterior water use from the total water use, the wastewater flow was estimated to
be 253.3 gpd which translates into an estimated 1.2 gpd/ft2 wastewater loading to the
infiltration area. This wastewater loading rate is moderate to high for a family of four,
however, as explained in the previous sentence, some of the exterior water use may be
figured into the estimated wastewater flow.

4,2 Groundwater Elevations and Flow Direction

Groundwater Ffow Direction: |Initial piezometer readings indicated the general
direction of groundwater flow at the site was south-southwest toward the St. Johns
River. Subsequent depth to groundwater measurements confirmed the groundwater
flow direction. The groundwater gradient was relatively constant across the site and
was calculated to be approximately 0.0029 feet/foot using the groundwater elevation
data from November 5, 1993.

In November, 1990, depths to groundwater measurements obtained from monitoring
wells installed at the site ranged from 5 to 6 feet bgs. Depth to groundwater at the site,
during the remaining Phase Il study period, ranged from approximately 1.5 feet to 4
feet bgs.

Depths to groundwater during the Phase !l study were similar, ranging from
approximately 1.5 to 5 feet bgs. The lowest relative groundwater elevations were
recorded at monitoring well SW-11 located in the southwest portion of the site. The
highest relative groundwater elevations were calculated to be at the piezometer P-3
and the monitoring well SW-7 which is located in the northeastern comer of the site.
Table 4.4 lists the relative groundwater elevations calcuiated for depth to water
measurements obtained from November, 1990 through January, 1993 and Table 4.5
lists the relative groundwater elevations calculated for the Phase Ill study. Figure 4-1
shows the groundwater elevations and contours calculated from data collected on
Naovember &5, 1993.
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One of the tasks of the Phase II study was to determine if a vertical component of flow
was present at the site and, if so, whether that vertical component was great enough to
cause the contaminant plume to "dip" into a deeper zone. Groundwater elevation data
(Tables 4,4 and 4.5) indicated that there was a slight vertical gradient at the nested
monitoring well set in the southeast comer of the site, DW-8 and SW-9. The
groundwater elevation difference between SW-8 and DW-8 during the Phase Il study
ranged from 0.09 to 0.14 feet measured over a 46 foot distance between the top of the
water table at the shallow well to the top of the screened interval at the deep well. This
represented a vertical gradient which ranged from .002 to .003 feet/foat, approximately
equal to the horizontal gradient. The vertical gradient of .002 to .003 feet/foot in this
area had been consistent throughout the Phase I/Phase 1l study and it appears that
some potential for downward groundwater flow exists at the site.

Unsaturated Zone Thickness: The average waler table elevation and the ranges of
water table elevations are presented in Table 4.6. Table 4.6 also shows the range of
unsaturated soil thickness between the infiltrative surface and the water table for wells
near the infiltration area.

At the time of the highest measured groundwater levels {(November 1, 1993), the depth
to groundwater at the site for the monitoring well closest to the infiltration area (W5)
was 1.87 feet bgs. At that time the thickness of unsaturated soil beneath the infiltration
system at the site was 0.03 feet. The unsaturated sail thickness at the site ranged from
1.44 to 0.34 feet dunng the Phase Il study period and the water table was commonly
within 1 foot of the infiltrative surface indicating that treatment efficiency may be
reduced. The unsaturated soil thickness at the time of the Phase Il sampling event was
approximately 1.4 feet. The unsaturated sqil thickness during the Phase Il study
ranged from 3.01 to 0.03 feet. The unsaturated sail thickness at the time of the Phase
tll "worst case" sampling event (November 1, 1993) was 0.03 feet.

4.3 Bromide Tracer Movement

The sodium bromide solution was poured into the drainfield on August 16, 1993 at 8:00
p.m. Bromide was detected in wellpoint BR5.5 with the first measurement on August
17, and continued to increase with each subsequent measurement. Figure B1 shows
the bromide concentration with time at BR5.5, directly below the input port. The tracer
plot shows a hromide peak at approximately 36 hours after input to the drainfield. The
bromide peak should represent the approximate average travel time of water through
the unsaturated zone from the drainfield infiltrative surface to the water table, a
distance of approximately 3 feet at the time of bromide input. This result is significantly
shorter than the travel times reported from tracer testing during the Florida Onsite
Sewage Disposal System Research Project. Tracer testing at an OSDS in east central
Florida resulted in an estimated travel time of 5 days for a fine sandy soil with a 1.75
foot unsaturated zone (Ayres Associates, 1993). Controlled testing at the USF
Lysimeter Field Station resuited in estimated travel times of 3 - 4 days for a fine sand
with a 2-foot unsaturated zone {(Ayres Associates, 1993a). However, the results
obtained at the St Johns County site during this study are in agreement with computer
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Table 4.4 Relative Groundwater Elevation Data for Individual Home in St. Johns County
November, 1990 and Phase Il Study Period.
[November 28,1990  [November 24,1992  [December 14,1992  [January 5, 1993 January 12, 1993
Location T.0.C. Depth to | Relative | Depth to | Relative | Depthto | Relative | Depthto | Relative | Depthto | Relative | Average

ID Elevation Water W.T.E. Water W.T.E. Water W.T.E. Water W.T.E. Water W.T.E. W.T.E.
W-1 49.64 5.06 44.58 267 46.97 2.99 46.65 3.24 46.40 * - 46.15
W-2 49,66 5.06 44 .60 2.73 46.93 3.04 46,62 3.33 46.33 > - - 46.12
W-4 49,28 4,77 4451 2.53 46.75 2.83 46.45 312 46,16 2.07 47.21 46.22
W-5 49.58 5.97 43.61 2.66 46,92 2.98 46.60 3.28 46.30 2.18 47.40 45617
P-1 49,87 5.35 44 .52 - - - 328 46.59 - - - - 248 47.39 46.17
P-3 52.76 8.04 4472 5.63 4713 5.97 48.79 6.29 46.47 5.13 4763 46.55
DW-6 53.62 - - - == 6.45 47.17 6.82 45.80 7.18 46.46 5.93 4769 47.03
SwW-7 52.46 - e - -- 5.3 4715 5.65 46.81 6.00 46.46 482 4764 47.02
DW-8 48.94 .= - -~ - 2.26 46,68 2.55 46.39 2.81 46.13 1.81 4713 46.58
SW-9 48,868 - - - - 2.11 46.77 2.41 46.47 2.65 46,23 1.65 47.23 46.68
DW-10 49.71 - - - -- 3.02 46.69 3.30 46.41 363 46.08 2.54 4717 46,59
SW-11 49.58 - - - - 2.86 46.72 317 46.41 3.41 4617 240 4718 46.62

W.T.E. -Water Table Elevation-Elevations are relative to an arbitrary benchmark daturn set up on the site,

*

-Depth to greundwater not measured
-Manitoring wells W1 and W2 were abandoted
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Table 4.5 Relative Groundwater Elevation Data for Individual Home in St. Johns County
November, 1990 and Phase Il Study Period.
| August 16, 1993 ] August 31, 1993 November 1, 1993 | November 5, 1993
Location T.0.C. Depth to | Relative | Depthto | Relative | Depthto | Relative | Depthto | Relative | Average
1D Elevation Water W.T.E. Water W.T.E. Water W.T.E. Water W.T.E. W.T.E.
wW-4 49.28 4.64 44.64 403 4529 1.76 47.52 2.18 47.10 46.13
W-5 49,58 4.85 44.73 4.24 45.34 1.87 47.71 2.30 47.28 46.27
P-1 49.87 5.16 441 4,61 45.26 218 47.69 2.59 47.28 46.24
P-3 52.76 7.89 44 87 7.33 45.43 4.83 47.93 5.24 47.52 45.44
DW-6 5362 8.75 44.87 8.21 45.41 5.71 47.91 6.10 47.52 46,43
SW-7 52.46 7.59 44.87 7.04 45.42 4,54 47.92 4.94 47.52 46.43
Dwv-8 48.94 4.39 44 .55 372 45.22 1.63 47.41 1.3 47.01 46.05
SwW-9 4g.88 4.19 44868 3.57 45.31 1.35 47.53 1.77 47.11 46.16
DW-10 48,71 5.14 44 .57 454 4517 222 47.49 265 47.06 46.07
SW-11 49.58 4,99 44.59 4.41 4517 2.06 47.52 2.50 47.08 46.09
W.T.E -Water Table Elevation

-Depth to groundwater not measured
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Table 4.6 Average Water Table Elevation and Unsaturated Sotl Thickness

WellID # Average Water Water Table Unsaturation
Table Elevation Elevation Range Zone Range*
(1.} (ft.) {ft. below infiltrative
surface)

W1 46.15 44.58 - 46.97 3.16-077 +

W2 46.12 44,60 - 46,93 3.14 -0.81 +
W4 46.18 44.51 - 47.52 N/A

Wa 46.21 43.61 - 47.71 4,13 -0.03

P1 46.20 44,52 - 47.69 NIA
P3 46.50 44,72 - 47.93 N/A
DW-6 46,73 44 87 - 47.91 N/A
SW-7 46.72 44 B7 - 47.92 N/A
DW-8 46.31 44.55 - 47.41 NIA
SW-9 46.42 44,68 - 47.53 N/A
DW-10 46.33 44,57 - 47.49 NIA
SW-11 46.35 44.59 - 47.52 N/A

Based on elevation of 47.74 ft. for infiltrative surface of drainfield at observalion port T-1.
N/A Wells not in area of drainfield.

+ Dala was not available on 11/1/93, lhe day of highesl water table elevalion, as monitoring
wells W1 and W2 had been abandoned,

simulations conducted by Hansen and Mansell (1986) for Lakeland Sand, another
Florida sand. These simulations predicted a travel time of 31.6 hours for a two foot
unsaturated zone below a typical septic system drainfield trench.

The tracer moved downgradient as expected upon reaching the saturated zone.
Bromide appeared in monitoring point TW18-6', 1.5 feet downgradient of BRS.5,
approximately 13 days after the peak measurement at BR5.5. The peak concentration
at TW16-6' occurred sometime between 13 and 75 days from the time of the peak at
BRS.5, however, the peak concentration was not measured since no site visits occurred
during this time period. From a graph of bromide concentration vs. time, it was
estimated that the peak occurred during a period from 30 to 50 days after the peak at
BR5.5. Based on this range of time and the 1.5 foot distance, an estimated average
travel time from 0.03 to 0.05 ft/day was calculated. This agrees relatively well with
velocity estimates using Darcy's Law. Assuming saturated hydraulic conductivities of
1.64 to 6.56 ft/day for a fine sand, Darcy's Law would yield velocity estimates of 0 02 to
0 08 ft/day based on the waler table gradient measured at the Fredenhagen site.

Bromide appeared at monitoring location TW1, approximately 11 feet downgradient of
the tracer input point, approximately 75 days after tracer input. At TW1 however,
bromide concentration increased with depth and was highest at the 20 foot depth,
indicating downward as well as horizontal groundwater movement. It did not appear
that a peak concentration had been reached as of the last site visit, approximately 80
days after tracer input.
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Overall, the groundwater flow direction and velocity estimates from the preliminary
tracer testing results appear to agree relatively well with the conventional methods of
estimating these parameters. Future site visits should yield better data on tracer
movement due to the length of time which has elapsed and the number of monitonng
points which may be impacted.

4.4  Water Quality Results

Fifty-two groundwater samples were obtained from the wellpoints installed at the site on
November 3 - 5, 1993 and shipped to Southern Analytical Laboratory for analysis. In
addition, groundwater was also obtained for analysis from the onsite private well. The
laboratory results indicated that the plume of groundwater containing constituents
characteristic of STE has extended approximately 35 to 40 feet downgradient. The
laboratory results for MBAS, CaCQO3, BODs, TOC, CL-, and S04 are summanzed in
Table 4.7, Laboratory results for the nutrients are summarized in Table 4.8. Final
laboratory results are included in Appendix C. Figures 4-3 through 4-9 show
concentrations of various parameters in groundwater obtained from wellpoints six feet
and 12 feet bgs.

Phase Il MBAS: With the exception of TW-11, groundwater obtained from the six foot
depth during the Phase Il study contained concentrations of MBAS above detection
limits (Table 4.7). Groundwater obtained from four of the sample points, TW-1, TW-4,
TW-5, and TW-10 had MBAS concentrations of 5.7 mg/L, 5.5 mg/L, 4.7 mg/L. and 3.3
mg/L, respectively. Groundwater obtained from the remaining sample points contained
less than 1 mg/L MBAS. MBAS concentrations in groundwater obtained from the 12
and 20 foot depths were generally not detectable (<0.05 mg/L).

Phase Il MBAS: MBAS concentrations in groundwater obtained at six feet bgs and at
twelve feet bgs are shown in Figure 4-2 and Figure 4-3, respectively. Laboratory
results indicate that groundwater obtained from all wellpoints contained MBAS
concentrations above background (<0.05 mg/L} at the 6 and 12 foot depths. MBAS
concentrations had decreased overall when compared to the Phase Il groundwater
results. The highest concentrations of MBAS at the 6 foot depth were encountered in
groundwater obtained from the wellpoints TW-2, TW-6, TW-8, and TW-9 which
contained 1.8 mg/L, 1.5 mg/L, 1.3 mg/L, and 1.2 mg/L, respectively. MBAS
concentrations have increased at the 12 foot depth significantly since the Phase Il
sampling. The highest concentrations of MBAS are now found in groundwater obtained
from the 12 foot depth. Groundwater obtained from Tw-4, TW-5, and TW-13 at 12'
bgs contained MBAS concentrations of 1.9 mg/L, 2.6 mg/L, and 1.2 mg/L, respectively.
MBAS was not detecled in groundwater obtained from the 20 foot depth.
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Table 4.7 Summary of Water Quality Results (mg/L unless otherwise noted)
November 3-5, 1953
Sample Sample MBAS Total BODg TOC cr 504
Point Depth Hardness as
{ft. bgs} CaCon
STE NIA 28.00 160 199 82.0 64 4.0
{11/3/93)
Tap HyO N/A <0.05 160 —— <1 9.5 <2
TW-1 6 0.44 210 <1 57 51 54
12 0.54 (0.46) | 260 (260) —-— 6.1(7.0) | 250250 36 (38)
20 <0.05 130 —— 2.1 230 91
TW-2 6 1.8 220 6.2 11.0 52 110
12 0.32 (0.27) | 210 [210) —— 4.7 (4.6) 40 (40) 35 (35)
20 <0.05 B85 - 2.3 21 100
TW-3 6 0.14 180 <1 4.6 46 38
12 0.76 130 —— 8.0 44 52
20 <0.05 83 —— 2.5 24 100
W4 6 0.65 (0.52) | 160 (160) —-— 6.0 (5.9) 49 (50) 95 (90)
12 1.9 180 - 13.0 46 15
20 <0.05 43 - 1.6 23 66
TW-5 6 0.26 140 - 4.8 41 56
12 26 170 - 14.0 46 25
20 <0.05 22 - 1.9 11 2
TW-6 6 1.5 120 - 12.0 52 84
12 0.20 130 - 5.8 36 <2
20 <0.05 75 - 1.2 26 60
TW-7 o] 0.66 80 - 9.8 62 83
12 0.09 100 - 5.1 20 <2
20 <0.05 59 — <1 16 57
TW-8 6 1.3 110 — 12.0 49 50
12 <0.05 75 - 2.9 9.8 <2
20 <0.05 B3 - 12 24 66
TW-9 6 1.2 (1.3) 120 (83} - - 11,0 (9.9) 45 (49) 19 {20)
12 0.21 10D - 5.2 16 <2
20 <0,05 a7 —— 1.3 18 22
TW-10 6 0.25 120 — - 4.7 48 45
TW-11 6 0.93 310 - = 7.9 100 140
TW-12 6 0.54 240 - — 9.9 52 <2
TW-13 6 <0,05 a5 -—— 46 2.1 4
12 1.2 100 -—— 11 37 10
20 <0.05 95 - 1.5 10 38
TW-14 6 0.12 35 —— 6.1 12 4
12 0.44 89 —— 6.2 16 <2
20 <0.05 93 —— 1.6 11 29
TW-15 6 0.10 59 —— 11 13 25
12 0.99 200 -— 10 43 17
20 <0.05 g9 -— 1.3 13 23




Table 4.7. Continued

Sample Sample MBAS Tatal BODg TOC CcL S04
Point Depth Hardness
(R. bgs) (as CaCO4)

TW-16 6 0.15 120 <1 8.9 300 47
12 0.54 100 —— 6.8 41 44
20 <0.05 110 - = 1.6 28 120

TW-17 6 0.10 180 <1 4.4 46 49
12 0.63 [0.57) 67 (73) —— 6.4 {6.3) 38 (38) 39 (38)
20 <{.05 110 —— 1.4 29 130

TwW-18 6 0.15 190 <1 4.0 50 36
12 0.81 51 —— 7.1 40 44
20 <0.05 110 - 1.5 28 130

BW-1 5 <0.05 22 -— an 12 12
10 <0,05 35 —— 5.8 3 16
15 <0.05 65 —— 1.6 29 56
20 <0.05 110 —— 1.4 32 120

— — Not analyzed {73)- Duplicate Sample

MBAS- Methylene Blue Active Substance ClI=- Chloride

TOC-Total Organic Carbon S04- Sulfale
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Table 4.8 Continued
Sample Point Sample Depth TKN NH3-N NO3-N TP
(1t. bgs)

TW-15 6 3.60 3.00 <0.01 .32

12 0.83 0.70 <0.01 =0.01

20 0.12 0.08 «0.01 <0.01
TwW-16 6 1.00 0.08 59.15 16.00

12 0.52 0.03 9.8 0.29

20 0.14 0.04 <0.01 <0.01
TwW-17 5 7.10 8.40 52.00 5.3

12 0.56 {0.59) 0.02 (0.02) 11.00 (11.0) <0.01 {0.17

20 0.11 0.02 0.02 <0.01
TW-18 B 7.30 9.10 50.00 2.2

12 0.54 (.03 9.34 0.02

20 0.11 0.04 <0.01 <0.01
Bw-t 5 0.16 0.03 0.17 <0.01

10 0.20 0.10 <0.01 <0.01

15 0.18 0.04 <0.01 <0.01 -\

20 0.10 0.06 0.33 <0.01 |
— — Not apalyzed NH3-N- Ammonia Nitcogen

TP-Total Phosphorus
( )- Duplicate Sample

NO;-Nitrate-Nitrite-Nitrogen
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Phase Il Total Hardness: Total hardness as CaCQO3 was not analyzed during the
Phase |l study.

Phase [l Total Hardness: Total hardness {as CaCQOg3) in groundwater obtained from &
feet bgs ranged from 35 mg/L at sample point TW-14 to 310 mg/L at sample point TVV-
11. Background levels of total hardness were 22 mg/L at 5 feet bgs. Generally, total
hardness concentrations at the 6 foot depth were higher closer to the infiltration system
and decreased further downgradient. Total hardness in groundwater obtained from the
12 foot depth ranged from 67 mg/L at sample point TW-17 to 260 mg/L at sample point
TW-1. Background levels of fotal hardness at 10 feet bgs were 35 mg/L. Total
hardness was less than or equal to background (110 mg/L) in groundwater obtained
from all wellpoints at the 20 foot depth with the exception of groundwater obtained from
TW-1 which had 130 mg/L as CaCQs.

Phase Il Five Day Biochemical Oxygen Demand {BODg): BODs, a general measure
of organic content, was not analyzed in the Phase Il study.

Phase [l Five Day Biochemical Oxygen Demand (BODg): BQODs was analyzed in
groundwater obtained from five random sample points at the six foot depth during the
Phase [l study. With the exception of TW-2, which had a BODg concentration of 6.2
mg/L, groundwater obtained from wellpoints at the six foot depth were found ta have
less BOD5 concentration than the method detection limit. These resuits indicate that
BODs is being effectively removed in the sandy soils, despite the thin unsaturated
zone.

Phase |l Total Organic Carbon (TOC): With the exception of TW-11 and TW-12, TOC
concentrations were above background (4.3 mg/L} concentrations in groundwater
obtained from all wellpcints installed at the six foot depth. Concentrations of TOC at
the six foot level ranged from 5.6 mg/L in groundwater obtained from TW-3 to 26 mg/L
in groundwater obtained from TW-1. Concentrations of TOC for all wellpoints at the 12
foot depth were generally at or below the 3.8 mg/L background level recorded at the
10 foot depth. Concentrations of TOC for all wellpoints at the 20 foot depth were
generally very similar to the 1.3 mg/L background level recorded at the 15 foot depth.

Phase Ill Total Organic Carbon (TOC): Total organic carbon {TOC) concentrations
during the phase Il monitoring were above background (3.1 mg/L) concentrations in
groundwater obtained from all wellpoints installed at the six foot depth. Concentrations
ranged from 4.0 mg/L at TW18-6' to 12 mg/L in groundwater obtained from TW6-6" and
TW8-6'. TOC concentrations have increased when compared to Phase Il results at the
12' depths. Background concentrations of TOC at 10' bgs were 5.9 mg/L. The TOC
concentrations in groundwater at 12' bgs obfained from TW-1, TW-3, TW-4, TW-5, TW-
13, TW-14, TW-15, TW-186, TW-17, and TW-18 exceeded background concentrations.
The highest TOC concentrations were measured at TW4-12' and TW5-12', at 13 mg/L
and 14 mg/L, respectively.

Phase If Chloride: During Phase Il monitoring, chloride concentrations were above
background levels (13 mg/L) in groundwater obtained from all sample locations at the
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was impacted by STE. Chloride concentrations at the 12 foot depth were generally
much lower that the 6 foot depth, but than increased at the 20 foot depth. Background
chloride concentrationsalso increased from the five foot depth to the deeper points.
Groundwater from only one downgradient wellpoint (TW-3), installed at the 12 foot
depth, had a chleride concentration above the 10 foot depth background level of 31
mg/L. Although the chloride concentrations obtained from groundwater at the 20 foot
depths were elevated above the background level of 27 mg/L for that depth, the
concentrations consistently ranged from 40 mg/L to 44 mg/L.

Phase [l Chioride: Phase Il chloride concenfrations at six feet bgs are shown on
Figure 4-4. Chloride concentrations in groundwater obtained during the Phase Il study
were above background (12 mg/L) at all wellpoints except TW-13, TW-14, and TW-15,
which are furthest from the infiltration system. Chloride concentrations in groundwater
obtained from all wellpoints at the 12 foot depth were above background (3 mg/L).
With the exception of TW-1, chloride concentrations in groundwater obtained from
wellpoints installed at the 20 foot depth were below background (32 mg/L). A chloride
concentration of 230 mg/L was found in groundwater obtained from the wellpoint TW-1
at the 20 foot depth.

Phase Il & lll Sulfate: Although the average sulfate concentrations in STE from this
study ranged only from 2.4 mg/L to 5 mg/L, sulfate concenfrations in groundwater
range from less than the method detection limit (2 mg/L) to 140 mg/L. Background
concentrations range from 12 mg/L at 5 feet bgs to 120 mg/L at 20 feet bgs indicating a
significant contribution of sulfate from a native source. No correlation between STE
and sulfate in groundwater can be determined.

Phase Il Nitrogen: Concentrations of ammonia nitrogen in groundwater samples
obtained from the wellpoints at 6 feet bgs were consistently elevated. Groundwater
obtained at the sample points TW-1, TW-4, TW-6, TW-7, TW-8, and TW-9 at 6 feet
bgs contained NH3-N concentrations greater than 20 mg/L. Nitrate-nitrite-nitrogen
concentrations in the groundwater obtained were below detection limits at most sample
points. These results appear to indicate anoxic conditions near the infiltration area
which restricted nitrification of ammonia. '

Ammonia nitrogen concentrations were either at or below background (0.10 mg/L) at
the 12 foot depth. Ground water obtained at the 20 foot depth, however, contained
NO3-N concentrations that ranged from 2.1 mg/L fo 2.9 mg/L at all locations except
TW-5. This appears to indicate another source of niitregen, but background
concentrations were very low, refuting this theory.

Phase [if Nitrogen: Figure 4-5 shows the ammonia nitrogen and nitrate-nitrite-nitrogen
concentrations at six feet below ground surface during Phase Il NHa-N
concentrations are generally comparable to those encountered in the Phase ||
investigation. NH3-N concentrations greater than 20 mg/L were found in groundwater
obtained from samples points TW-2, TW-4, TW-5, TW-6, TW-7, TW-9 and TW-10 at &
feet bgs. Background concentrations of NH3-N at the 5 foot depth were 0.03 mg/L.

Nitrate-Nitrite-Nitrogen concentrations have increased in groundwater obtained from

most wellpoints installed at 6 feet bgs. The highest concentrations of NO3-N were
encountered in groundwater obtained from beneath the infiltration system.
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Groundwater obtained from sample points TW-16, TW-17, and TW-18 at the 6 foot
depth were 59 mg/L, 52 mg/L and 50 mg/L, respectively. NOs-N concentrations
greater than 10 mg/L were observed in groundwater 25 feet downgradient of the
infiltration system. Background concentrations of NO3-N at the 5 foot depth were 0.17
mg/L. Figure 4-7 shows the estimated nitrate plume November 3 - 5, 1993,

Ammonia nitrogen concentrations were low (< 0.12 mg/L) at all 12’ bgs locations during
Phase lll monitoring, except TW-13, 14, and 15. Ammonia nitrogen concentrations at
these monitoring locations were 16 mg/L, 6.7 mg/L and 0.70 mg/L, respectively. Since
these points are furthest from the OSDS, this suggests that the groundwater table was
very high at the time this water was under the drainfield.

NO3-N concentration were elevated above background (<0.01 mg/L) in seven
wellpoints located at 12 feet bgs. Sample points TW-1, TW-2, TW-3, TW-6, TW-16,
TW-17 and TW-18 had NO3-N concentrations of 14.2 mg/L, 19.4 mg/L, 19.5 mg/L, 1.4
mg/L, 9.8 mg/L, 11.0 mg/L and 9.3 mg/L, respectively. With the exception of TW-6,
these sample points are located adjacent to (within 5 feet) of the infiltration system.
Concentrations of both ammonia and nitrate nitrogen were low at the 20’ bgs depth
except at TW-1, where NO3-N was measured at 3.1 mg/L.

Phase lI Total Phosphorus: All groundwater obtained from the sample points located
six feet bgs had concentrations of total phosphorus higher than background
concentrations. Groundwater obtained from the sample points closest to the septic
tank and Trench 1, TW-1 and TW-2, had total phosphorus concentrations similar to the
STE sample obtained during the same sampling event indicating limited treatment or
adsorption of phosphorus was occurring at the time of sampling. Previous studies
(Stolt and Reneau, 1991; Cogger, et al. 1988) have shown that elevated water tables
reduce phosphorus attenuation, especially in sandier soils that have less adsorptive
capacity, initially. Total phosphorus concentrations in groundwater obtained from the
12 and 20 foot depths were less than 0.20 mg/L which was similar to the background
concentrations at 10 feet (0.02 mg/L) and 15 feet (0.01 mg/L).

Phase [l Total Phosphorus: Tolal phosphonus concentrations in groundwater
obtained from 6 feet bgs during the Phase 1l investigation are shown in Figure 4-8.
Total phosphorus concentrations remain elevated above background (<0.01 mg/lL).
The highest concentrations are found in groundwater obtained closest to the infiltration
system. Total phosphorous concentrations are gradually reduced further downgradient.
Total phosphorus concentrations at the 12 foot depth are elevated above background
{<0.01 mg/L) in seven of the wellpoints (Figure 4-9). Wellpoints located adjacent to the
infiltration area had the highest total phosphorous concentrations. Total phosphorous
concentrations at 12 feet bgs in wellpoint TW-16, TW-3, TW-4, and TW-5 were 0.29
mg/L, 0.22 mg/L, 0.10 mg/L, and 0.18 mg/L, respectively. Groundwater colleted from
the remaining three wellpoints (TW-18, TW-6, and TW-13) contained total phosphorus
concentrations at tess than 0.10 mg/L. Total phosphorus concentrations 20 feet bgs
were generally near or at background.

Summary: In summary, groundwater analytical results indicated that the extent of
significantly impacted groundwater extends approximately 25 to 30 feet downgradient
of the onsite wastewater treatment system. Several indicator substances, including
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MBAS, were found in detectable quantities in groundwater located 35 to 40 feet from
the infiltration area. Several STE parameters have also increased at the 12 foot depths
indicating that groundwater carrying STE substances has moved vertically as well as
honzontally.
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FLORIOA 34877

B13-B55-1844

Ayres Associates
RSE Group :
3901 Coconut Palm Drive

Sabal Industrial Park - Suite 1QQ

Tampa, Florida 33619

Project Description:
Sample Description:

September 8,

Page 1 of &

LABORATORY REPORT

02 - Water,

04 - Water,

Date Received:

Ayres Project No. 4155.10 - SDA, St. Johns County
01 - water, STE-1, sampled 8/15/93, 1700

STE-2, sampled 8/16/93, 1430
03 - Water, STE-3, sampled 8/17/93, 1445
STE-4, sampled 8/18/93, 1445

8/17 (01,02} B8/19/93 (03,04)

(01) {02) (03) {04)
Parameter Units STE-1 STE-2 STE-3 _STE-4
Chloride mg/1 65 53 65 56
Sulfate mg/1 4 < 2 < 2 < 2
Foaming Agents (MBAS) mg/1 27 24 8.3 21
Total Suspended Solids mg/1 42 36 36 46
Nitrate Nitrogen mg/1 N 0.05 0.02 0.03 0.02
Nitrite Nitrogen mg/1 N 0.01 < 0.01 < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N 54 57 &7 68
Total Phosphorus mg/1 P 8.1 8.3 7.0 7.5
Total Organic Carbon mg/1 78 79 g1 79
BOD (5 Day @ 20°C) mg/1 174 187 160 168
Ammonia Nitrogen ma/1 N 54 57 62 66
Organic Nitrogen mg/1 N 0.05 < 0.05 5.0 2.0
Total Hardness mg/T CaCoa 180 180 180 180

Environmental Lab No. EB84129

N 2

Francis I. Daniels
Laboratory Director

1993
Project No. 05925



_—

LRI,
[P

————

Ayres Associates September 8, 1993
RSE Group Project No. 05925
3901 Coconut Palm Drive Page 2 of 6

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 05 - Water, STE-B, sampled 8/18/93, 1615

06 - Egquipment Blank, sampled 8/18/93, 1445

07 - Spiked Blank, sampled 8/18/93, 1500

23 - Water, STE-5, sampled B8/19/93, 1400
Date Received: 8/19 (05-07) 8/20/93 (23)

{06) (07)

(05) Equip. Spiked (23)
Parameter Units STE-8 Blank Blank STE-5
Chloride mg/1 55 <1 - 41
Sulfate mg/1 < 2 < 2 - 13
Foaming Agents (MBAS) mg/1 23 < 0.05 17 16
Total Suspended Solids mg/1 52 < 1 - 35
Nitrate Nitrogen mg/1 N 0.02 0.02 —— 0.02
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 —— < 0,01
Total Kjeldahl Nitrogen mg/1 N 68 0.086 - 512
Total Phosphorus ma/1 P 7.7 < 0.01 - 6.9
Total Organic Carbon mg/1 B3 <1 - 74
BOD (5 Day @ 20°C) mg/1 171 <1 - 166
Ammonia Nitrogen mg/1 N 66 < 0,01 — 61
Organic Nitrogen ma/1 N 2.0 0.086 - 7.0
Total Hardness mg/1 CaCO; 180 < 2 - ' 170

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratorles, Inc.



Ayres Assoclates September 8, 1993
RSE Group Project No. 05925

[——

3901 Coconut Palm Orive Page 3 of 6
Sabal Industrial Park - Suite 100
Tampa, Flerida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County

Sample Description: 24 - Water, STE-4, Spiked Eff., sampled 8/18/93, 1740
25 - Water, STE-6, sampled 8/20/93, 1400
26 - Water, STE-6, Spiked Eff., sampled 8/20/93, 1430
27 - Water, STE~7, sampled 8/21/93, 1530

Date Received: 8/23/93

(24) {26)

STE-4 STE-6

Spiked (25) Spiked {27) Method
Parameter Units Eff. STE-6 Eff. STE-7 _ Blank
Chloride mg/1 - 57 - 51 <1
Sulfate mg/1 - < 2 - < 2 < 2
Foaming Agents ([MBAS) mg/1 33 18 18 16 < 0,05
Total Suspended Solids mg/] - 30 - 28 <1
Nitrate Nitrogen mg/1 N - 0:01 - . 0.0 <« 0.01
Nitrite Nitrogen mg/1 N - < 0.01 - < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N - 78 - 77 < 0.05
Total Phosphorus mg/1 P - 10 -- 9.4 < 0.01
Total Organic Carbon mg/1 - 190 - 184 <1
BOD (5 Day @ 20°C) mg/1 - 409 - 419 <1
Ammonia Nitrogen mg/1 N - 61 - 64 < 0.01
Organic Nitrogen mg/1 N - 17 - 13 < 0,05
Total Hardness mg/1 CaCOa - 180 - 180 < 2

- Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.
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g - .- First Coast Environmental Laboratory, l1nc.
et . Sample Receiving Report

f///v/"f Lab ID No.: .20/ - 9(

ClJ.ent Name /dy’r/r (/*'ﬁ-rac' MJ’cs Project Name: SiL -'S;/,,,; ¢ t\ /J

RamnmdBp f%% | 02320 ~; e
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7 Were Correct containers used for requested analyses?
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FIRST COAST ENVIRONMENTAL LABORATORY, INC.

August 19, 1993

Ayres Associates

Engineers / Environmental Scientists
3901 Coconut Palm Drive - Suite 100
Tampa, FL 33619

Attn: Jeff Rawles

Reference: FCEL Lab #93DB-103
Sample collected 1455 hr. on 8-17-93
Sample reseived 1612 hr. on_ B-17-93
{1} Project Code 4155.1

PARAMETER i1 DATE/TIME ANALYST
Fecat Coliform #7100 ml 1.2 x 10° ** Set/  B-18/1300 AW
OFF 8-19/1330 AWW

Hote: ** Samples to be out of holding time per prior dissussion with Jeff of Ayres & Assoc.
Samples should be done anyway.

Respectfully submitted:

st v AL

Adolph ®W. Wollitz
Laboratory Director
FHRS Lab #EB2102

FHRS Lab #82110

EPA HFLG6Z

DER Comp QAPP # 8702226

AW LD

8818 Arlington Expressway =« Jacksonville, Florida 32211
{904} 725-4847 = Fax (904} 725-2215
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rr First Coast*Enxéioﬂhental'Laboratory, Inc.
4 . Sample Receiving Report
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FIRST COAST ENVIRONMENTAL LABORATORY, INC.

August 20, 1993

Ayres Associates
Engineers / Environmental Scientists
3901 Coconut Palm Drive - Suite 100
Tampa, FL 33619

Attn: Jeff Rawles

Reference: FCEL Lab #9308-121
Sample collected 1445 hr, on 8-18-93
Sample received 1040 hr. on 8-19-93
froject Code 4135.1
{l) Equipment 8lank

(2] STE- 4
{3) STt -8
PARAMETER 1 rz 23 DATE /T LHE ANALYST
Fecal Coliform #1100 ml 8 3.0 x 10 6.8 x 10° Set/ 8-19/1330 Al

DFf 8-20/1330 Al

Hote: * Samples to be cut of holding time per prior dissussion with Jeff of Ayres & Assoc.
Samples should be done anyway.

Respectfully submitted:

W, Mm

;ﬁ-ﬁﬂitz 6
Laboratory Director

FHRS Lab #EB2102

FHRS Lab #8210

EPA AFLOGZ

OER Comp QAPP # B70222G

AW/ th

BB18 Arlington Expressway * Jocksonville, Florido 32211
{904) 725-4B47 = Fax {904) 725-2215
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- First Coast Environmental Laboratory, Inc,
Sample Recelving Report

|
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SRV Lab ID No.: s 7« -/ 3/

Project Name:

02342

]

FCEL Cooler o Box g Other

Shipper o Name:

1. " Were custody papers included with samples?

~2.. Were custody papers properly filled out?
ifjf(ink signed, labels match?)

* ‘Were samples in direct contact with Wet Ice?

i .
Uf O/p/ Jéég E

o .
“4%.° 'Did all samples arrive intact/not leaking? 0
~5% -Were all bottle labels complete? o .
Y .- (Sample #, Date, Station, Signed, Anal./Presexrv.) _
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FIRST COAST ENVIRONMENTAL LABORATORY, INC.

August 20, 1993

Ayres Associates
Engineers / Environmental Scientists
T 3901 Coconut Palm Drive - Suite 100
Tampa, FL 33619

- o Attn: Jeff Rawles

Reference: FCEL Lab #9308-132
Sample collected 1400 hr. on 8-19-93
Sample received 1548 hr. on B8-19-93
{1} Project Code 4155.1

L]
—

PARAHETER DATE/TIHE ANALTST

fecal Coliform #7100 ml 1.3 x 10 Set/ 8-19/1330 AW
‘ OFF  8-20/1300 AWV

' ‘ Respectfully submitted:

Py LN IR

:J Adolph W. Wollitz
Laboratory Director

FHRS Lab ¥EB82102

FHRS Lab #82110

EPA ¥FLOB2

DER Comp QAPP ¥ 870222G

']

AWN/tb

- ” ) i i P -
l.l)r\.-( eyl e - ot e LN TRy N AW P ':;

; 8818 Arlington Expressway = Jacksonville, Florida 32211
i {904) 725-4B47 = Fax {(904) 725-2215
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Kl Sample Receiving Report

Flrst Coast Environmental Laboratory, Inc.

2 Lab ID No.:

Project Name:

02353

‘Ecllent CooleX™g FCEL Cooler g BoX ¢

R
Shipper o Name:

Other

a]

WHand Dellvery 0

Any Descrepancies in this section must be explained below and referred

'¢nWa~1aboratory»management -individual—+for.resolution T s b (s
,%}ﬁf{ﬁ ) R
3 ‘ YES NO® -
l":Were custody papers included with samples? g o
2.\,Were custody papers properly filled out? i "o
“(ink, signed, labels match?) Co
, " Were samples in direct contact with Wet Ice? ~ o
w ,Dld all samples arrive intact/not leaking? :\Q o
_131Were all bottle labels complete? ~o o |
4 "(sample #, Date, Station, Signed, Anal./Preserv.) &
Z\Were Correct containers used for requested analyses?\g,
rWere proper preservation techniques indicated?- \b
“Were samples received with adequate holding time? g
;VOA/VOC Containers checked for bubhbles? o
. Present o Absent g
..Were samples accepted in lab? :
' Accepted Held for Management g Rejected
UL L e
1‘-\. “,I_--,-:'
ﬁ n\-._:s’
Date/Time
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APPENDIX B

Bromide Tracer Analytical Results



FIGURE B-1. BROMIDE CONCENTRATION CURVE BELOW INPUT POINT (BR 5.5)
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FIGURE B-2. BROMIDE CONCENTRATION CURVES AT TW16-6' AND TW1-20

BROMIDE CONCENTRATION WITH TIME
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SOUTHERN ANALYTICAL LABORATORIES,

INC.

110 BAYVIEW BOULEVARD, OLDSMAR. FLORIDA 34677 813-855-18-14

Ayres Associates
RSE Group

September 30, 1993
Project No. 06010

3901 Coconut Palm Drive Page 1 of 2
Sabal Industrial Park - Suite 100
Tampa, Florida 33619
LABORATORY REPORT

Project Description: Ayres Proj. SDA - Bromide Tracer
Sample Description: 01 - Bromide Tracer

02 - Bromide Tracer Duplicate
Date Recelved: G/15/93

{01) {02)
Bromide Bromide Method

Parameter Units Tracer Tracer Bup. Blank
Bromide mg/1 400,000 420,000 < 0.1

Francis I. Daniels
Environmental Lab No, E84129 Laboratory Director



Ayres Associates September 30, 1993
RSE Group Project No. 06010
3901 Coconut Palm Drive Page 2 of 2

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Proj. SDA - Bromide Tracer

Parameter Method Detection Limit Analysis Date

Bromide SM 4500-Br B 0.1 mg/1 9/30/93

— \\E::>
T e C«,-_g

Francis I. Daniels

Laboratory Director

Southern Anaiytical Laboratories, Inc.
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APPENDIX C

Groundwater and Wastewater Analytical Results
November 3 - 5, 1993



FIRST COAST ENVIRONMENTAL LABORATORY, INC.

August 18, 1993

Ayres Associates
Engineers / Environmental Scientists
3801 Coconut Palm Drive - Suite 100
Tampa, FL 33619

Attn: Jeff Rawles

Reference: FCEL Lab #9308-96
Sample collected 1430 hr. on B8-16-93
Sample recefved 1715 hr. on 8-16-93
{1) Project Code 4155.1

PARAHETER f1 DATE /TIHE ANALYST
Fecal Coliform #7100 ml 6.6 x 10° Set/ B-17/1310 AW
pff 8-18/1300 AWW

Note: ** Samples to be out of holding time per prior dissussion with Jeff of Ayres & Assoc.
Samples should be dane anyway.

Respectfully submitted:

ﬂap/ W, p/etd,

Adolph'W. Wollitz
Laboratary Director
FHRS Lab #EBEL0Z

FHRS Lab #82L110

EPA AFLOBZ

DER Comp QAPP # 8702226

AWM, th

8818 Arlington Expressway * Jacksonville, Florida 32211
{904) 725-4847 « Fax (904) 725-2215



SOUTHERN ANALYTICAL LABORATORIES, INC.
110 BAYVIEW BOULEVARD, OLOSMAR, FLORIDA 34677/

B13-B55-1844

Ayres Associates
RSE Group
3501 Coconut Palm Drive

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County

Sample Description: 01 - Water, STE-S5, sampled 11/3/93, 1245
02 - Water, Tap/SDA, sampled 11/3/93, 1630
03 - Water, TW13-20, sampled 11/3/93, 1700
04 - Water, TW1ld-6, sampled 11/3/93, 1630

November 30, 1993
Project No. 06174
Page 1 of 21

Date Received: 11/4/93, 1035

(01) {02) {03) (04) Method
Parameter Units STE-9 Tap/SDA  TW13-20 TwWl4-6 Blank
Chloride mg/1 64 9.5 10 12 < 1
Sulfate mg /1 4 < 2 3s 4 < 2
Foaming Agents {MBAS) mg/1 28 < 0.05 < 0.05 0.12 < 0.05
Total Suspended Solids mg/1 32 —— - —-— < 1
Nitrate Nitrogen mg/1 N 0.01 < 0.01 < 0.01 < 0.01 < 0,01
Nitrite Nitrogen mg/1 N 0.01 < 0.01 < 0.01 < 0.01 <« 0.01
Total Kjeldahl Nitrogen mg/1 N 75 0.10 0.16 1.1 < 0.05
Total Phosphorus mg/1 P 8.7 0.05 < 0.01 0.43 < 0.01
Total Organic Carbon mg/1 82 <1 1.5 6.1 <1
BOD (5 Day @ 20¢°C) mg/1 199 -- - - <1
Ammonia Nitrogen mg/T N 69 0.05 0.12 0.67 < 0.01
Organic Nitrogen mg/1 N 6 < 0,09 < 0,05 0.43 < 0.09
Total Hardness mg/1 CaCO3 160 160 o9 is < 2

Environmental Lab No. EB4129

e 8

Francis I. Daniels
Laboratory Director



Ayres Associates November 30, 1993
RSE Group Project No. 06174

3901 Coconut Palm Drive Page 2 of 21
Sabal Industrial Park - Suite 100
Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 41%5.10 - SDA, St. Johns County
Sampile Description: 05 - Water, TW14-12, sampted 11/3/93, 1600

06 - Water, TW14-20, sampled 11/3/93, 1545 -

07 - Water, TWlS5-6, sampled 11/3/93, 1515

08 - Water, TW15-12, sampled 11/3/93, 1445
Date Received: 11/4/93, 1035

(05) (06) (07) {08)
Parameter Units TWi4-12 TW14-20 TW15-6  TwWlS-12
Chloride mg/1 16 11 13 43
Sulfate mg/1 < 2 29 25 17
Foaming Agents {MBAS) mg /1 0.44 < 0.05 0.10 0.99
Nitrate Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 < 0.01
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N 7.4 0.13 3.6 0.83
Total Phosphorus mg/1 P 0.01 .01 0.32 < 0.01
Total Organic Carbon mg/1 6.2 1.6 11 10
Ammonia Nitrogen mg/1 N 6.7 0.08 3.0 0.70
Organic Nitrogen mg/1 N d.? 0.05 0.60 0.13
Total Hardness mg/1 CaCOj, 89 93 69 200

ERNRND

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 3 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 09 - Water, TW15-20, sampled 11/3/93, 1345

10 - Water, TWe-5, sampled 11/4/93, 1630

11 - Water, TW6-12, sampled 11/4/93, 1600

12 - Water, TW6-20, sampled 11/4/93, 1530
Date Recelved: 1174, 1035 (09), 11/5/93, 1015 (10-12)

{09) (10) (11) (12)
Parameter Units TW15-20 THE-6 TW6-12 TW6-20
Chloride mg/1 13 52 36 26
Sulfate mg/1 23 84 < 2 60
Foaming Agents (MBAS) ma/1 < 0.05 1.5 0.20 < 0.05
Nitrate Nitrogen mg/1 N < 0.01 19 1.2 < 0.01
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 0.21 < 0.01
Total Kjeldahl Nitrogen mg/1 N 0.12 45 0.39 0.15
Total Phosphorus mg/1 P < 0.01 4.7 0.06 < 0.01
Total Organic Carbon mg/1 1.3 12 5.8 1.2
Ammonia Nitrogen mg/1 N 0.08 44 0.07 0.11
Organic Nitrogen mg/1 N < D.05 1.0 Q.32 0.08
Total Hardness ma/1 CaCOj; 99 120 130 75

EUERENP\

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 4 of 21
Sabal Industrial Park - Sulte 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 13 - Water, TW7-6, sampled 1174793, 1500

14 - Water, TW7-12, sampled 11/4/93, 1430

15 - water, Tw7-20, sampled 11/4/93, 1400

16 - Water, TW11-6, sampled 11/4/93, 1700
Date Received: 11/5/93, 1015

(13) (14) (15) {16)
Parameter Units TWI-6 TW7-12 TWI-20 TW11-6
Chloride mg /1 62 20 ' 16 100
Sulfate mg/1 83 < 2 57 140
Foaming Agents {MBAS) mg/1 0.66 0.09 < 0.05 0.93
Nitrate Nitrogen mg/1 N 1.8 < 0.01 < 0.01 13
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 0.01
Total Kjeldahl Nitrogen mg/1 N 27 0.24 0.14 17
Total Phosphorus mg/1 P 4.1 < 0.01 0.03 0.32
Total Organic Carbon mg/1 9.8 5.1 <1 7.9
Ammonia Nitrogen mg/1 N 27 0.12 0.07 15
Organic Nitrogen mg/1 N < 0,05 0.12 0.07 2.0
Total Hardness mg/1 CaCOj; 80 100 59 310

EESENE

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut PaTm Drive Page 5 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 17 - Water, TW8-6, sampled 11/4/93, 1330

18 - Water, TW8-12, sampled 11/4/93, 1300

1g - Water, TW8-20, sampled 11/4/93, 1145

20 - Water, TWO9-5, sampled 11/4/93, 1115
Date Received: 11/5/93, 1050

(17) {18} (19) (20}
Parameter Units TW8-6 ™E-12 TWB-20 TW9-6
Chloride mg/1 49 5.8 24 45
Sulfate mg/1 50 < 2 66 19
Foaming Agents (MBAS) mg/1 1.3 < 0.0% < 0.05 1.2
Nitrate Nitrogen mg/1 N 1.3 < 0.01 < 0.01 < 0.01
Nitr{te Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N 11 0.14 0.30 29
Total Phosphorus mg/1 P 2.5 0.01 0.01 2.5
Total Organic Carbon mg/1 12 2.9 1.2 11
Ammonia Nitrogen mg/1 N 11 0.05 0.10 29
Organic Nitrogen mg/1 N < 0.05 0.09 0.20 < 0.05
Total Hardness mg/1 CaCOs 110 75 83 120

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page & of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 21 - Water, TW9-12, sampled 11/4/93, 1050

22 - Water, TW9-20, sampled 11/4/93, 1020

23 - Water, TW12-6, sampled 11/4/93, 03950

24 - yater, TW13-6, sampled 11/4/93, 0900
Date Recelived: 11/5/93, 1050

(21) (22) (23) (24)
Parameter Untts TW9-12 TW9-—-20 TW12-6 TW13-6
Chloride mg/1 16 18 52 2.1
Sulfate mg /1 < 2 22 < 2 q
Foaming Agents {MBAS} mg/1 0.21 < 0.05 0.54 < 0.05
Nitrate Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 0.25
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N 0.16 0.16 2,5 0.86
Total Phosphorus mg/1 P < 0.01 < 0.01 0.39 0.85
Total Organic Carbon mg/1 5.2 1.3 9.9 4.6
Ammonia Nitrogen mg/1 N < 0.01 0.07 2.5 0.03
Organic Nitrogen mg/1 N Q.16 0.09 < 0.05 0.83
Total Hardness mg/1 CaCo, 100 47 240 45

ERSRNE

Francis I. Daniels
Laboratory Director

Scuthern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1553
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 7 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project Na. 4155.10 — SDA, St. Johns County
Sample Description: 25 - Water, TW13-12, sampled 11/4/93, 0825

26 - Water, WPS5-5, sampled 11/4/93, 1145

27 - Water, TW1-6, sampled 11/5/93, 1400

28 - Water, TW1l-12, sampled 11/5/93, 1330
Date Received: 11/5, 1050 (25,26), 11/6/93, 0915 {27,28)

(25) (26) (27) (28)
Parameter Units TW13-12 WP6-6 TW1-6 TwWi-12
Chloride mg /1 37 49 51 250
Sulfate mg/1 10 20 54 36
Foaming Agents (MBAS) ma/1 1.2 1.3 0.44 0.54
Nitrate Nitrogen mg/1 N < 0.01 < 0.01 43 14
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 0.01 0.29
Total Kjeldahl Nitrogen mg/1 N 15 31 2.6 0.36
Total Phosphorus mg/1 P 0.09 2.3 6.8 < 0.01
Total Organic Carbon mg/1 11 9.9 5.7 6.1
BOD {5 Day & 20°C) mg/1 - - <1 -
Ammonia Nitrogen mg/T N 16 30 3.2 0.12
Organic Nitrogen mg/1 N < 0.05 1.0 < 0,05 0.24
Total Hardness mg/1 CaCOj 100 93 210 260

RN

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates November 30, 1993
RSE Group Project MNo. 08174
3901 Coconut Palm Drive Page 8 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Praoject Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 29 - Water, TW1-20, sampled 11/5/93, 1330

30 -~ Water, TW2-6, sampled 1175793, 1245

31 - Water, TW2-12, sampled 11/5/93, 1315

32 -~ Water, TW2-20, sampled 11/5/93, 1340
Date Recelved: 11/6/93 , 0915

{29} {30} (31) (32)
Parameter Units TW1-20 TH2-6 TH2-12 _TW2-20
Chloride mg/1 230 52 40 21
Sulfate mg/1 91 110 36 100
Foaming Agents (MBAS) g/ < 0.05 1.8 0.32 < 0.05
Nitrate Nitrogen mg/1 N 3.1 37 17 < 0.01
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 2.4 < 0.01
Total Kjeldahl Nitrogen ma/1 N 0.32 36 0.61 0.21
Total Phosphorus mg/1 P < 0.01 4.6 < 0,01 0.0z
Total Organic Carbon mg/1 2.1 11 4.7 2.3
BOD (5 Day @ 20°C) mg/ 1 -- 6.2 - -
Armmonia Nitrogen mg/1 N 0.22 36 < 0.01 0.14
Organic Nitrogen mg/? N 0.10 < 0.05 0.61 0.07
Total Hardness mg/1 CaCOa; 130 220 210 85
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Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Paim Drive Page 9 of 21
Sabal Industrial Park - Sulte 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 33 - Water, TW3-6, sampled 11/5/93, 1300

34 - water, TwW3-12, sampled 11/5/93, 1200

35 - Water, TW3-20, sampled 11/5/93, 1130

36 - Water, TW4-6, sampled 11/5/93, 1030
Date Received: 11/6/93, 0915

{33) {34) (35} {36)
Parameter Units TW3I-6 TW3-12 TW3-20 TWA-6
Chloride mg/1 46 a4 24 49
Sulifate mg/1 38 52 100 95
Fecaming Agents (MBAS) mg/1 0.14 Q.75 < 0.05 0.65
Nitrate Nitrogen mg/1 N 43 19 < 0.01 39
Nitrite Nitrogen mg/1 N 0.13 0.49 < 0.01 < 0,01
Total Kjeldahl Nitrogen mg/1 N 0.59 0.76 0.25 29
Total Phosphorus mg/1 P 7.9 0.22 < 0.01 6.9
Total Organic Carbon mg/1 4.6 8.0 2.5 6.0
BOD (5 Day @ 200°C) mg/1 <1 - — -—
Ammonia Nitrogen mg/1 N 0.07 0.03 0.13 30
Organic Nitrogen mg/1 N 0.52 0.73 0.12 < 0.05
Total Hardness mg/]1 CaCOi; 180 130 83 160

Francis I. Daniels
Laboratory Director

Southern Analytical Labbrator1es. Inc.



Ayres Associates November 30, 1993
RSE Group Project No. 06174
35901 Coconut Palm Drive Page 10 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 37 - Water, TwW4-12, sampled 11/5/93, 1000

38 - wWater, Twd4-20, sampled 11/5/93, 0930

39 - Water, Tw5-6, sampled 11/5/%3, 0500

40 - Water, TW5-12 sampled 11/5/93, 0830
Date Received: 11/6/93, 0915

{(37) (38) (39) (40)
Parameter Units TwWa-12 TWa-20 TW5-6 TW5~12
Chloride mg/1 46 23 11 46
Sulfate mg/1 15 66 ) 56 25
Foaming Agents {MBAS) mg/ 1 1.9 < 0.08 0.26 2.6
Nitrate Nitrogen mg/1 N < 0.01 < 0.01 46 < 0.01
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N 0.35 0.21 24 0.35
Total Phosphorus mg/1 P Q.10 < 0.01 6.1 0.18
Total Organic Carbon mg/1 13 1.6 4.8 14
Ammonia Nitrogen mg/1 N 0.07 0.11 24 0.04
Organic Nitrogen mg/1 N 0.2B 0.10 < 0.05 0.31
Total Hardness mg/1 CaCQOa 180 43 140 17C

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1993
RSE Group Project No. 06174
3501 Coconut Palm Drive Page 11 of 21
Sabal Industrial Park - Suite 10Q

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, S8t. Johns County
Sample Description: 41 - Water, TW5-20, sampled 11/5/93, 0800

42 - Water, TW1D-6, sampled 11/5/93, 1100

43 - Water, TW16-6, sampled 11/5/93, 1210

44 - Water, TWl6-12, sampled 11/5/53, 1200
Date Recelved: 11/6/93, 0915

(41) {42) (43) (44)
Parameter Units TW5-20 TW10-6 TW16-6 TW16-12
Chloride mg/1 11 48 300 41
Sulfate mg/1 2 45 47 44
Foaming Agents (MBAS) mg/1 < 0.05 0.25 0.15 0.54
Nitrate Nitrogen mg/1 N < 0.01 33 59 7.1
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 0.15 2.7
Total Kjeldahl Nitrogen mg/1 N 0.11 22 1.0 0.52
Total Phosphorus mg/1 P 0.05 4.6 16 0.29
Total Organic Carbon mg/1 1.9 4.7 8.9 6.8
800 (5 Day @ 2Q¢°C) mg/1 -— - <1 -—
Ammonia Nitrogen mg/1 N 0.04 21 0.08 0.03
Organic Nitragen mg/1 N 0.07 1.0 0.92 0.49
Total Hardness mg/1 CaCOj 22 120 120 100

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc,



STy |

Ayres Associates
RSE Group
3901 Coconut Palm Drive

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

Project Description: Ayres Prpject No, 4155.10 - SDA, St. Johns County

LABORATORY REPORT

Sample Description: 45 — Water, TW16-20, sampled 11/5/93, 1125
46 - Water, TW17-6, sampled 11/5/93, 1055
47 - Water, TW17-12, sampled 11/5/93, 1025
48 - Water, TW17-20, sampled 11/5/93, 1005

Date Recelved: 11/6/93, 0915

November 30, 1993
Project No. 06174
Page 12 of 21

{45) {46) (47) (48)
Parameter Units TW16-20 TW17-6 TWi7-12 TW17-20
Chloride mg,/ 1 28 46 38 29
Sulfate mg/ 1 120 49 39 130
Foaming Agents (MBAS) mg/1 < 0.05 0.10 0.63 < 0.05
Nitrate Nitrogen mg/1 N < 0.01 52 8.9 0.02
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 2.1 < 0.01
Total Kjeldahl Nitrogen mg/1 N 0.14 7.1 0.56 0.11
Total Phosphorus mg/1 P < 0.01 5.3 < 0.01 < 0.01
Tatal Organic Carbon mg/1 1.6 4.4 6.4 1.4
BOD (5 Day @ 20°C) mg/1 - <1 -— -
Ammonia Nitrogen mg/1 N 0.04 B.4 0.02 0.02
Organic Nitrogen mg/1 N 0.10 < 0.05 0.54 0.09
Total Hardness mg/1 CaCQO, 110 180 67 110

’j;-;_;kA A

Francis I. Dan

Laboratory Director

Southern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 13 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - S0A, St. Johns County
Sample Description: 49 - Water, TW18-6, sampled 11/5/93, 0935

50 - Water, TW18-12, sampled 11/5/93, 0910

51 - Water, TW18-20, sampled 11/5/93, 0845

52 - Water, WP1l0-6, sampled 11/5/93, 1100
Date Received: 11/6/93, 0915

(49) (50) (51) (52}
Parameter Units TWig-6 TWi8-12 TW18-20 ¥WP10-6
Chloride mg/1 50 10 28 50
Sulfate mg/1 386 44 130 90
Foaming Agents (MBAS) mg/1 0.15 0.81 < 0.05 0.52
Nitrate Nitrogen mg/1 N 50 8.7 < 0.01 37
Nitrite Nitrogen mg/1 N < 0.01 0.64 < 0.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N 7.3 0.54 0.11 28
Total Phosphorus mg/1 P 2.2 0.02 < 0.01 6.3
Total Organic Carbon mg/ 4.0 7.1 1.5 5.9
80D (5 Qay @ 20¢°C) mg/1 < ] - - ——
Ammonia Nitrogen mg/1 N 9.1 0.03 0.04 30
Organic Nitrogen mg/T N < 0.05 0.51 0.07 < 0.05
Total Hardness mg/1 CaCOa 190 91 110 160

BRSNS

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc,



Ayres Associates November 30, 1593
RSE Group Project No. 06174
3901 Coconut Palm Orive . Page 14 of 21
Sabal Industrial Park - Suite 100

Tampz, Florida 33519

LABDRATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 53 - Water, WP7-12, sampled 11/5/93. 1230

56 - Water, WPB~-12, sampled 11/5/93, 1400

55 - Water, WPS-12, sampled 11/5/93, 1400

56 - Water, BW1-5, sampled 11/5/93, 145%
Date Received: 11/6/93, 0915

(53) (54) (55) (56}
Parameter Units WP7-12 Wpg-12 ¥P9-12 ewi-5
Chloride mg/1 a8 40 250 12
Sulfate mg/1 as 35 as 12
Foamlhg Agents (MBAS) mg/1 0.57 0.27 0.46 < 0,05
Nitrate Nitrogen mg/1 N 8.9 18 15 0.17
Nitr{te Nitrogen mg/1 N 2.1 2.4 0.03 < 0,01
Total Kjeldahi Nitrogen  mg/% N 0.59 0.49 0.37 0.16
Total Phospharus my/1 P 0.17 < 0.01 < 0.01 < 0,01
Total Organic Carbon ma/1 6.3 4.6 7.0 3.1
Ammonia Nitrogen mg/1 N 0.02 0.03 0,12 0.03
Organic Nitrogen mg/1 N 0.57 0.46 0.25 0.13
Total Hardness mg/1 CacCOs 73 210 260 2e

L4
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Francis 1. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



o ——

Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut PaTm Drive Page 15 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 57 - Water, BW1-10, sampled 11/5/93, 1440

58 - Water, BW1-15, sampiled 11/5/93, 1425

59 - Water, BW1-20, sampled 11/5/93, 1415

60 — Equipment Blank, sampled 11/5/93, 0730
Date Recelved: 11/6/93, 0915

(60}
Equip.
(57} {58) (59) Blank
Parameter Units Bwl-10 BwWl-15 BW1-20 11/5, 0730
chloride mg/1 3 29 32 <1
Sulfate mg /1 16 56 120 < 2
Foaming Agents (MBAS) mg/1 < 0.05 < 0.05 < (.05 < 0.05
Nitrate Nitrogen mg/1T N < 0.01 < .01 Q.33 < 0.01
Nitrite Nitrogen mg/} N < Q.01 < 0.01 < ¢.01 < 0.01
Total Kjeldahl Nitrogen mg/1 N Q.29 ¢.18 0.10 < 0.05
Total Phosphorus mg/1 P < Q.01 < 0.01 < 0.01 < (.01
Total Organic Carbon mg/ 5.9 1.6 1.4 <1
Ammonia Nitrogen mg/1 N ©.10 0.04 0.06 0.02
Grganic Nitrogen mg/1 N 0.19 0.14 0.04 < (.05
Total Hardness mg/1 CaCO; 35 65 110 < 2

e e 9

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.
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Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 16 of 21
Sabal Industrial Park - Suite 100
Tampa, Florida 33619
LABORATORY REPORT
Project Descriptian: Ayres Project No. 4155.10 - SDA, St. Johns County
Sample Description: 61 - Equipment Blank, sampled 11/5/93, 1600
62 - Equipment Blank A, sampled 11/5/93, 1615
63 - Spiked Blank, sampled 11/5/93, 1500

Date Received: 11/6/93, 08915

(61)

Equip. (62} (63)

Blank Equip. Spiked Method
Parameter Units 11/5, 1600 Blank A Blank Blank
Chloride mg/1 <1 <1 - <1
Suifate mg/1 < 2 < 2 - < 2
Foaming Agents (MBAS) mg /1 < 0.05 < 0.05 0.28 < 0.05
Total Suspended Solids mg/1 - - - <1
Nitrate Nitrogen mg/1 N < 0.01 < 0.01 - < 0.01
Nitrite Nitrogen mg/1 N < 0.01 < 0.01 - < 0.01
Total Kjeldahl Nitrogen mg/1 N < 0,05 < 0.0S —= < 0.05
Total Phosphorus mg/1 P < 0.01 < 0.01 - < 0.01
Total Organic Carbon mg/1 < 1 < 1 - <1
BOD (5 Day @ 20°¢°C}) mg/1 - - - <1
Ammonia Nitrogen mg/1 N D.02 0.01 - <« 0.01
Organic Nitrogen ma/1 N < 0.05 < 0.05 - < 0.05
Total Hardness mg/1 CaCOs < 2 < 2 - < 2

Francis I. Daniels
Laboratory Director

Scuthern Analytical Laboratories, Inc.



Ayres Assoclates

RSE Group

3901 Coconut Palm Drive

Sabal Industrial Park - Suite 100
Tampa, Florida 33619

Page

LABORATORY REPORT

Project Descriptiom

Parameter Method Detection Limit Analysis

November 30,
Project No. 06174

1993

17 of 21

Ayres Project No. 4155.10 - SDA, St. Johns County

Chloride EPA 325.2 1 11/8/93
11/11/93
11712793

11/17/93

11/9/93
11/10/93
11/11/93

11/5/93
11/6/93

11/9/93

11/5/93
11/10/93

11/5/93
11/6/93

11/9/93
11/16/93
11/23/93

11/10/93
11/18/93
11/23/93

mg/1

Sulfate EPA 375.4 2 mg/1

Foaming Agents (MBAS) SM 5540 C 0.05 mg/

Total Suspended Solids
Nitrate-Nitrite Nitrogen

EPA 160.2 1
EPA 353.2 0.01

mg/1
mg/T N

Nitrite Nitrogen EPA 354.1 0.01 mg/1 N

Total Kjeldahl Nitrogen EPA 351.2 0.05 mg/1 N

Total Phosphorus EPA 365.2 0.01 mg/1 P

Date

(01-09,M/B)
(10-26)
(27-49)
(S0-62)

(01-09,M/B)
{10-32)
(33-62)

(01-26,M/8)
{27-63)

(01-26,M/B)
(27-62)

(01-16,M/B)
(17-62)

(01-14,M/B)
(15-29)
(30-62)

(01-14,M/B)
{15-29)
(30-62)

EERN

Francis I. Daniels
Labhoratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates
RSE Group

3901 Coconut Palm Drive
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

Project Description:

Parameter

LABORATORY REPORT

November 30, 1993
Project No. 06174

Pape

18 of 21

Ayres Project No. 4155.10 - SDA, St. Johns County

Meathod

Detection Limit Analysis

Date

Total Qrganic Carbon

BOD

Ammonia Nitrogen

Organic Nitrogen

Total Hardness

"EPA 415.1

SM 5210

EPA 350.1

Calc.

SM 2340 C

1

0.01

0.05

mg/ 1

mg/1

mg/1

mg/1

mg/1

11/9/93
11/10/93

11/4/93
11/6/93

N 11/18/93
11/22/93

N 11/18/93
11/22/93
11/23/93

CaCOa 11/16/93
11/18/93
11/15/93
l1/22/93

(01-54,M/8)
{55-52)

{01,M/B)
(27,30,33,43,
46,49)

{01-24 ,M/B)
(25-62)

(01-24,M/8)
{25-29)
(30-62)

(01-26,M/B)
(27-42)
(43-60)
(61,62)

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates
RSE Group
3901 Coconut Palm Drive

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

Project Description:
QC Description:

Movember 30, 1993
Project No., 06174
Page 19 of 21

LABORATORY REPORT

Ayres Project No. 4155.10 - SDA, St. Johns County
Matrix Spike/Mairix Spike Duplicate Recoveries

Sample No. Accuracy Precision QC Control Limits
Parameter Spiked Mean ¥ R RPD Accuracy Precision
Chloride 06174-02 100 1 82-116 0-5
06174-12 94 ) 82-116 0-5
06174-21 90 0O 82-116 0-5
05174-32 91 1 82-116 0-5
06174-38 96 2 82-116 0-5
06174-53 101 1 82-116 0-5
Sulfate 06174-02 110 2 78-131 0-9
D6174-11 117 4 78-131 0-9
06174-18 118 6 78-131 0-9
06174=-34 103 3 78-131 0-9
06174-42 116 3 78-131 0-9
06174-58 79 2 78-131 0-9
Foaming Agents (MBAS) 06174-03 98 1 77-121 0-16
06174-12 97 1 77-121 0-16
06174-22 100 1 77-121 0-156
06174-34 101 2 77-121 0-16
06174-44 105 5 77-121 0-16
06174-54 99 2 77-121 0-16
06174-59 101 1 77-121 0-15
Total Suspended Solids 06174-01 G4 3 76-113 0-8
Nitrate Nitrogen 06174-08 105 ) 72-128 0-14
06174-11 105 Q0 72-128 0-14
05174-12 a5 0] 72-128 0-14
05174-32 104 1 72-128 Q-14
06174-48 101 D 72-128 0-14
06174-56 105 o 72-128 0-14

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 20 of 21
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Praject Descriptiaon: Ayres Project No. 4155.10 - SDA, St. Johns County
QC Description: Matrix Spike/Matrix Spike Duplicate Recoveries

Sample No. Accuracy Precision QC Control Limits
Parameter Spiked Mean % R RPD Accuracy Precision
Nitrite Nitrogen 06174-03 _ 98 Q 78-114 0-6
'06174-12 98 1 78-114 0-6
Q5174-22 98 0 78-114 0-6
06174-35 98 0 78-114 0-6
06174-45 100 0 78-114 Q-6
06174-59 96 0 78-114 a-6
06174-56 95 2 78-114 0-6
Total Kjeldahl Nitrogen 06174-03 92 4 76~-114 0-1a
06174-26 a8 3 76~114 0-16
06174-45 101 1 76-114 0-16
06174-48 S8 4 76-114 0-16
06174-58 95 0 76-114 0-16
Total Phosphorus 06174-03 83 3 77-118 0-17
06174-26 100 5 77-118 0-17
06174-45 a5 C 77-118 0-17
06174-48 93 | 77-118 0-17
06174-58 91 0 77-118 0-17
Total Organic Carbon 06174-09 85 2 83-109 0-4
06174-195 96 1 83-109 0-4
06174-29 g2 3 83-109 0-4
06174-39 95 4 83-109 0-4
06174-48 99 1 83-109 0-4
06174-59 98 2 83-109 0-4
B0OD (5 Day @ 20+C) IS02359(11/4) 87 11 63-111 0-41
06170-03 - 12 63-111 0-41
IS02370(11/6) 89 1 63-111 0-41
06177-01 - 6 63-111 0-41

G e L

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



Ayres Associates November 30, 1993
RSE Group Project No. 06174
3901 Coconut Palm Drive Page 21 of 21
. Sabal Industri{ial Park - Suite 100
‘ Tampa, Florida 33619
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LABORATORY REPORT

.,.
JEN—

Project Description: Ayres Project No. 4155.10 - SDA, St. Johns County
QC Description: Matrix Spike/Matrix Spike Duplicate Recoveries

Sample No. Accuracy Precision QC Control Limits
Parameter Spiked Mean ¥ R RPD Accuracy Precision
Ammonia Nitrogen 06174-06 o7 o) 78-125 0-4
' 06174-15 o8 o} 78-125 0-4
: 06174-24 98 1 78-125 0-4
’ 06174-28 94 1 78-125 0-4
06174-37 91 0 78-125 0-4
06174-47 94 1 78-125 0-4
06174-58 95 2 78-125 0-4
Total Hardness 06174-05 96 1 87-115 0-4
06174-12 95 0 87-115 0-4
06174-25 93 2 87-115 0-4
06174-31 99 1 87-115 0-4
06174--38 110 0 87-115 0-4
06174-47 97 o} 87-115 0-4
06174-57 100 2 87-115 0-4

Francis I. Daniels
Laboratory Director

Southern Analytical Laboratories, Inc.



"SOUTHERN ANALYTICAL LABOHATORIES, ING. —  — - CHAINof LUSTODYRECORD™ NU 7259

110 BHAYVIEW BOULEVARD, ODLOSMAR. FLORAIDA 34677 B13-855-1844 Pg of
Client Nome LYPES P s50¢. Phone
Project Nome / Lacation 52'3‘/’”5'5 Ll EFF Client Proj. No.
Samplers: {Signature) - PARAMETER / CONTAINER DESCRIPTION
SAL Use Only
o0/ 0
Proj. Na. Sample Description
& .
Dl TRACe
Number of Containers {Total each aliquot) ]
ltem Na. 1 2 3 4 5 6 7 8 Rlocduvib]
tam Na. :ﬁ:ﬁhﬂ'ﬂm Received: Seal Intocte Instructions / Remarks
Dale: Time: Date: Time: Yes No N/Al ap c.oFc. pEC72 W/ﬂmﬂif‘.
Relinquished: £2unds sy Received: 1/£~ WHEZE 4, Seal Intact?
Date: Time: Dote: Time: Yes No N/A
/ Relinquished: VE A/TEEE 45 Received: &5 . Zeelslir, Seal Intact?
Date: Time: Dote: ?/)_5’/53 Time: /¢35 |Yes Na @
Relinguished: Received: Seal Intagt?
| Dete: Tims: Dote; Tima; Yes No N/A




“OlU "HE-N. AL TIC- LT ~BC—AT—3ICT, I,

110 BAYVIEW BOULEVAAD, OLDSMAR, FLOAIDA 346877

B13-855-184%0 . .

CH'A 1&1-‘°f (‘I ll"FOD'\-'I"::'.:co‘-ﬂﬁ N.o

of

g*1n1

Client Name ,
Sy & '14553cw-rrsq

Phone

3 L8 o742

Project Name / Location

Client Proj. No.

/.

SDa S Tohns Covamry 4{55.]10
Samplers: {Signoture) A/ PARAMETER / CONTAINER DESCRIPTION
SAL UseOnly )

Clinld

i 4
Prol. Ne. Somple Description b(
2y :
1 29 1w i-20 s/43 |(330 (W L { l
| 28 rwi- 1 [543 [yBo W l ( 1
AL Twi- b Ll]ﬁf‘B l¥od W | { 1
155 Twpa -2 115]92 {Jdoo (v { f l
7
7 ?Jf‘a:‘wz 20 u/s /2311340l 0 ( ( !
us‘:/!x;?;rﬂzz.« }l{/{/%&?’oo o { { {
] -gﬂf')'w/ - 29 1/ SpPal1yss 10 ¢ ( { .
"531341/{- /5" ‘{/5;2?3 Yz sTus { ! {
A7\ pusy=ye /T2 o0l ( / [ l
NSG| Boy- g 1SR/ AT ( / { |
L0l G, predt Brmic nlgaztiee |w .’ ] ) |
| EA §onpoment fr i A "efa> | jtas |« [ ! :
Number of Contuiners {Tetal each aliquot)
Item No. . 1 2 3 4 5 é 7 8 Joml Numbor
oo Na. | raporsd Conainans JCumbsns)  flrrdecen Received: 477 ‘“—’"‘rr‘-'zf'f’é’ Seal Intect? Instructions / Remarks
FLBY35| Date: Jo/eT/93  Tume: )35 Date: Timé: Yes No N/A
—| Relinquished: grsfvay Coarzr Received: ﬂ?rp/.a/sz:{ Seal Intact?
[ -2} Doter Time; .~ » | Date: Time: Yes No N/A
— | Relinquished: "] Received: 4. /A MO% Seal Intact2~
/ =3 | Date: //é/, , Time: g2~ | Date: 1/ /te é;'ﬁme: % A5 | Yes No /AN
Relinquished: Received: = Seal intacf?
Date: Time: Date: Time: Yes No  N/A




SQUTHE™N AMNA VYTICAL | ABOTATORIES, IM7,

110 BAYVIEW BOULEVARD, DLDSMAR, FLDRIDA 34877

B13-855-18a4"

CHAIN of CIISTODY m:coon NO
Pg -

ot

g1Ra

Client Name a-;[ Phone
Aypres Associaizs @/3}) 2§ 079 2 i
Project Name / LBc/o}'on Client Proj. No.
SpA- St Lobus Ca. KT (o
Samplers: {Signature) PARAMETER / CONTAINER DESCRIPTION
SAL Use Only
Ol 17
. . o
Praj. Na Sample Descriptian g
Q 5} PN
A 0 S
5 \f‘.owé?
) Tw K. 2D H/s/93 e wysl 40
15D Tus (8.2 15793 0500l 1
149 TwWUlE G .«%7425 o73sfw
£ L4
1 T /7. 2.0 z;/:_’/ii:avs'u-’
ghi Lt . L T (5733 o185 |6 |
i T /7. 4o s 1065 (e |
KL T/ % 22 /f/f/E}uz.s’ &
1%y Tl Lo L 2 1fe7as | 1ool
443 Thsrtl . fshoslizio | |
1573 032‘:)797. [ 2 efe/s3\1230|0 |
|20 Tl T2, 0 fe)53y zpsh |
3N Tz 2 WD, |
Number of Containers {Total each aliquot} |
fem Na N ! 2 | 3 | 4 | 5 | ¢ | 7 | 8 | &mnd
tomNo. | mﬁfﬁ"ﬂ"%"”’d o FQAnagn| Received: BuShvalf Courfer 1 Seal Intaet? [nstructians / Remarks
PLI51% Date: /3/2 7/93 Time: 7p:35, | Date: Time: Yes No N/A
| Relinquished: Bsgtray Courlor Recewecrf?’-"/w',f'é Seal Intact?
! 7| bate: Time;, /4. Dote: Time: Yes No N/A
_ ~ | Relinquished: Conn Received: .25 . /.ie—.m-’.,/»é-—»\ Seal Intact?
/3 Date: /2475  Time: 2 7/S Date: ///é = Time: ) 7/S |Yes No @
Relinquished: Received: Seal Intacr?
Dote: Time: Date: Time: Yes No N/A




SOlTHERN ANAI YTICAL |.ABODATARIES, IND,

CHAIN of CUSTODY RECORD NVY 144
110 BAYVIEW BUULEVAHLD, CLUSMAH, FLORILA 3467 / Bl GrEnS-Tasa Pg o= -
Client Name . Phone
adedy Sl ATE S I iy o7d
Projecf Name / Locotion Client Proj. No.
SoA S Tohws Covsry 4155.t 6
Semplers; (Signatue) 7/ 7” - f PARAMETER / CONTAINER DESCRIPTION
| 3
. &
Somple Descriphion S
§F
v, B-b\é)f
S 23
y &8
160 | foermEDt Laawic tefs/2> w 3
-1 YPlTiws-20 -5?/5_,’67‘3 o800 W | 3
B Fwsiz ()5 (93 bogao |w 3
(7 -{ {
Hlrws- b 11/5/63 o W 3
AR rwi- 20 4)5153 base (W 1 | | | 3
128 7wq- ik 12 n[s)e3 Yoo |V L S 3
A =T ! W) ! —
T - Le uf5[43 rose ] rot
|82 we iy, & 15 lteo I 1 L 3
421 rwie-b 11/4/a3|lo0 W ( Lol 3
{2
134T rw 3. 20 /5 13| tso W | l \ 3
L ¥ ¥
1397w 3 -1 (1]5 [23]1r00 | W \ m ! E
|2 ,
(330w 5- G (| 5(92] 130olw | | a \ >
Number of Containers (Totol eoch aliquot) | |
item No. B} 1 2 | 3 4 5 | ¢ 7 8 |l
R ki e et L R Itmom | Received: vZeslevzrie, A7 Seol Intoct? Instructions / Remorks
RI¥S5| Date: ;5 /20 /93 Time: /4345 | Dote: Tirge: Yes No  N/A| 4 prz cenyron w/s'- Chitnte who-tr B
R [ Re|inqui§he . RECEiVEd: / 444;%\ Seol Intact w/’ /0~ b
| = Dcre:;//{/y Time: 2975 | Date: ///2/9_‘5’ Time: 09’/{ Yes No (N/A;
Relinguished: Received: Seal Intacr?
Date: Time: Dote: Time: Yes No N/A
Relinquished: Received: Seal Intoct?
Date: Time: Date: Time: Yes No N/A| toboim3s 6/ iRl




SquUTrYERN AnaLvTIoAl | AgooaTRIES INC, CHAIN Af CIHISTODY RECORD NE gia1
110 BAYVIEW BOULEVARD, DUDSMAR, FLDRIDA 34677 T 813 esS-18a4 © Pg _of -

Client Name Phone

DN ST JQOWAS (DL

Project Name / Locahion Client Proj. No.

L 58D

Samplers: {Signoture) PARAMETER / CONTAINER DESCRIPTION

Mo~ f Dwa—

SAL Use Only
D! M

Sample Description

1]
foc’ea\
Al TW IS -20 L[ 2)a G ;‘
R Ty -1 u G |
C7] TIAS —{, . & |
Gbl Tl — > o " G ]
05 Tes g - b G 1 |
oY T (W~ " C- |
ol STE — 9 , " & Ruw 1 @=D] on | STE | &0
2l TAPWATER /SDA| G — | =
(3 Tt o ! G } |
|
|
Number of Containers {Tetal each oliquot] |
Item No. ! 2 | 3 4 5 6 | 7 8 | Cnweried
N | e Kruludy lmdran Received: Seal Intact? Instructians / Remarks
FLTY 53! Date: Jorzrz3  Time: )35 Date: L, Tiger Yes Na N/A
3| Relinquished: oruzy Courrer | Received: Fontf 2Seal Inteict?
Date: .z Timen y DoreE 15/~%y $3Time: )< B> es.” No N/A
Ty kb Rl s el e
. 5 —— -
-3 gz[:::[ufghed: A4 OTWI"% Eée;g:ved./ﬁ//;i;ﬁ-\/ - ﬁs Sec“glacI?N/A Lol #5

=



TOUUTHE TN T NADTTTIC

L] CBCTAT -RICT, I3, CH " of ctOC_Ecc. NS¢  8°7)
110 BAYVIEW BOULEVARD, DLDSMAR, FLORIDA 34677 B813-855-1844 Pg oF '
Client Name Phone
Aoes Ascrimre s 902 42§ o7f2
Pr0|ect Name / Locahon Client Proj. Ng.
Sr B has Ca A5 16
Somplwgnuture _/% PARAMETER / CONTAINER DESCRIPTION
SAL Use Qnly
Lle/74
- o
Prol. No Sample Descripltion 6‘39
o~
S I
& o & L
o < QS
v (-03 I f{/j/f:! Hen N l /
Number af Containers {Total each aliquet} i {
Itern Na. 1 72 3 4 5 6 7 8 Jotel Mt
Rl vt tl El s B Sty Received Gl Seal Intact? Instructions / Remarks
FL3Y 53 Dater fy04/93  Time: 23S Date: ///g/93 Time: pfy5  |Yes Na  N/A
Relinquished: fas iy Courrel Received: Seal Infact?
/ Date: ,Tipe !/‘{//______Dcte. Time: Yes No N/A
RelinquishW AT Received: /5 /[eedem Seal Intaet?
7 Date: //@ Time: 2 /5 Date: ///&/ 3Time: OF/5™ | Yes No Cr?l:lm )
Relinquished: Received:  Seal Intact?
Dote: Time: Date: Time: Yes  No N/A




AEy — — —
ASSOCIATES
Englneers/Environmental Sclentlsts

3901 Coconut Paim Drilve, Sulte 100
Tampa, FL 33819

CHAIN OF CUSTODY RECORD

REMARKS #¥ PEL CLAYITN 11H 1470 ~

Telophone: (8I13) 628-0T742
anzZECT CO0E: 255 44 SAMPLED BY: 1y H .~ ANALYSES REOUESTEO
PROJECT NAME: S)A S+ Tohas Co . . ’/ /
SAMPLE SAMPLE |NUMBER OF| FIELD READINGS XA .
FIELD 10 |“AB 10| BT A TIE | MATERIAL |CONT ANERST PR- LCoRD | Towr] 74 COMMENTS
A5 B ttfafas™ G v 32 AN
DU izt ulths % /4 af 2 ]
wE T {2 -ls #f2]e> 09| (W ) vyt
DT 4. 20 wfalay go30| G W 3 P{U!
2 e gL 1193 1og0] (LW 3 Nk
20w, -l u/41431\15 LW 3 (| ¢
19 TN 810 W/l0 nus 4 W 3 1NE
18 TNE-z 413 1300l W 3 it
)T W B4, Wb t330] Gw 3 TNE
Dlowe-0® o4y wsl qw 3 IR A1
e I e perrt A | ly?Y
'RELINOU(lHE BY { 3] }A}%{;IME CARRIER REI:EM!:D ey 'M{ BATE/TIME
F ! -t
: 7Sy D.Q_q / (=N sy
IFEUISHED TGNATURE) GATE/ THE ~EARRIER RECEIVED BY “SATETTIE
| B . Bttt 1/85 65D
SHCDL D #BE Lus bt

PRQJECY FILE COPY: WHITE

CHAIN OF CUSTODY COPYe YELLOW

LABORATORY FILE COPY:

PIMK

LABORATORY CHECK N COPY1 GOLD

Laboratory :Plaosea Return Gold Copy When Samples Are Chacked In.

Lol ey




ASSQCIATES

Englnasrs/Environmental Sclentists
390l Coconut Palm Drive, Sulte 100

Tampa, FL 33619

Ob?ﬁ phone: (813 628-074

2

CHAIN OF CUSTODY RECORD

Ry ? )f‘.‘

p )
PROJECT CODE: 4575 /0 SAMPLED BY: (¢ )b ATAA & ::%-J&NALYSES REGUESTED
PROJECT NAME: S34 4 7= hs o /vy///
SAMPLE COLLECTION| SAMPLE |NUMBER OF|_FIELD READINGS < _
IELD ID[-AB 'O DATE/TiME | MATERIAL|CONTAINERS] PH | COND | TEMP “;’9 COMMENTS
/ol 7. 2 ufyjas el sW 3 L
14wt niy i3 19%0] _[oAn) 2, Lha!
/3 v 1- & LAY, > vl
/ 1w 10 afyles ind ¢ 3 4|y U
1 wi-tz WL SR AN, 2 ARAVA
10 YWl & wlfg3l3d (W 3 IAVAY:
J LAWY ~¢, Wy [93 Meo| B 3 AN
RELINQUISHED BV 5% < RE) ATEZ THE Rl VE| DATE/ TIME
S CAR RECEVED, 8Y A M |
= w23 | PEDVER 1t R Pl /55, J15]
RELINOUISHED BY (SIGNATURE) 7Y T DATE/TINE CARRER v RECEIVED BY BATE/TIME
| I
!REMARKS
PROJECT FWE CQPY: WHITE CHAIN OF CUSTODY COPY: YELLOW LABORATORY FILE COPYi PINK LABORATORY CHECK IN COPY: GOLD

Loboratary : Plagse Return Gold Copy Whent Samples Are Checked In.

Larln HY/
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APPENDIX A

HOMEOWNER'S SURVEY




The Soap and Detergent Assoclation
Septic Tank System Research Project
HOMEOWNER'S QUESTIONNAIRE

" the results of our study here. Please answer the guestions henestly and to the best of your knowledge. Retumn the
completed questionnaire to the lollowing address at your earllest convenlence:

I The following questionnalre Is designed to give us more information abott your home so that we can better characterize

F(fd‘“h“ﬂen Mr. Damann L Anderson
Tawmevine D Ayres Assoclales '
Cove , FL 22251 _:’3'2211 pg:o;%r:ltét:;;?wnﬂve. Suite 100
Telephone: (813) 628-0742
I Please return within two (2) weeks.
1. How long have you tived In your present home? Since . 19 _i—z
l (month} (year)
2, When was your home constructed? 19 7
I (rrlonlh) (year)
3. How many persons live [n your home? 1__ 5 6__7__ 8__
l Please lIst age of each occupant; 4 l/ 4(ﬂ // J /5
What water-using fixtures and appllances are In your home? List number if more than 1.
l Kitchen; Sink ok Bathroomfsy;  Sink{s) T4 0
Dishwasher o724 : Shower(s) T2
I Garbage Disposal OV & Tub(s) OHE
Tollet(s) L2
Laundry; Clotheswasher QA& Other; Water Softener fﬁ/f’ &
I _ Sink(s) ,4/_#"‘
6. Aulomatic Dishwashing
‘ (a) Approximalely how many loads of disheg are washed In the automatic dlshwashing machine
per wee!(? w — It fl/""'?— 23 mpz.
(b} What brands of aut0matlc dishwashing detergenls do you use, In order of more to less
l frequent use? W
Liquid Brands: / ,¢¢ ,M
i Powder Brands: SNoAE
(c) Are any rinse akds or other products used In your dishwasher?
Yes No _'& If so, please Identify:
7. Hand Dishwashing

— — p—
g

{a) Approximately how many loads of dishes are washed by hand per week? 2 - / 4

(b) What brands of detergents do ygu use, W frgquent vse?
Liquld Brands: M 4

Powder Brands: Ao cf‘
Clothes Washing
{a) Approximately how many loads of laundry are washed per week? /{ -

{b) What brands of laundry detergents do you use, In order of more to less frequent use?

Liquid Brands:_%m ya




APPENDIX B

MONITORING WELL AND PIEZOMETER
CONSTRUCTION SPECIFICATIONS AND
NOVEMBER, 1992 WELL COMPLETION DIAGRAMS

a x|pueddy



MONITORING WELL CONSTRUCTION

SPECIFICATIONS
INDIVIDUAL HOME IN
S§T. JOHNS COUNTY

BO‘ITOM OF WELL A '=.'SCFIEENED. ST
fNGVD)
w1 49.64 39.64 39.64 - 44.64 1/28/90
w2 49.66 40.31 40.31 - 45.31 1/28/90
w4 49.28 40.96 40.96 - 45.96 1/28/90
W5 49.58 40.38 40.38 - 45.38 1/28/90
P1 49.87 42.47 42.47 - 47.47 1/28/90
p2° 49.75 39.75 39.75 - 44.75 1/28/90
P3 62.76 42.51 42.51 - 47.51 1/28/90
DW-6 53.62 1.44 1.44 -3.94 11/23/92
SW-7 52.46 42.26 42.26 - 47.26 11/23/92
DW-8 48.94 -0.81 -0.81 - 1.69 11/24/92
SW-9 48.88 41.56 41.56 - 46.56 11/24/92
DW-10 49.71 -0.89 -0.89 - 1.61 11/24/92
SW-11 49.58 42.16 42.16 - 47.16 11/24/92

* All welis constructed of 2" diameter Schedule 40 PVC solid riser coupled to 2" Schedule 40 PVC 0.010" slotted
screen. With the exception of P2 which was constructed of 1.25" diameter Schedule 40 PVC salid riser coupled to

1.25" diameter Schedule 40 PVC 0.010" slotted screen.

4 165 wahpet.wrp
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WELL COMPLETION LOG

LOCATION: MR. FREDENHAGEN’'S HOUSE WORK ORDER # 4287

ADDRESS: 1291 TANGERINE DR. FRUIT COVE, FLORIDA

CLIENT: AYRES & ASSOCIATES DATE
WELL NUMBER: DW-6 CONTACT JENNIFER MCNEILLIE
INSTALLED BY: GEORGE LEEPER

| FLUSH MANHOLE

37 X ABOVE GRADE PROTECTOR
\ NONE
PR —
GROUT 1/2 BAG
47.5)] RISER - TYPE PVC
|
RISER -~ SIZE 2"
50' H
/1 1/ BENTONITE
/ /
711/ FINE SAND X
AEE SCREEN - TYPE PVC
2.5 H @ = |E
= |E SCREEN - SIZE 2" .010 SLOT
2|2 |2 FILTER TYPE 20/30 SILICA SAND
AN 2 X 50 LB BAGS
/ / ' '
DEVELOPMENT: BAILED PUMPED X AIR LIFT SURGE SWAB NONE
TOTAL TIME: 30 MINUTES TOTAL GALLONS:

WATER APPEARANCE;: START STLTY FINISH CLEAR




WELL COMPLETION LOG "

LOCATION: MR. FREDENHAGEN'’S HOUSE

WORK ORDER # 4287

ADDRESS: 1291 TANGERINE DR. FRUIT COVE, FLORIDA

CLIENT: AYRES & ASSOCIATES DATE
WELL NUMBER: DW-8 CONTACT: JENNIFER MCNEILLIE
INSTALLED BY: GEORGE LEEPER
I X  FLUSH MANHOLE
0 ABOVE GRADE PROTECTOR
\ NONE
s —
GROUT 1 BAG
47.5). RISER - TYPE PVC
|
RISER - SIZE 2"
50 |
/1l BENTONITE
/ /
ARV FINE SAND X
A SCREEN - TYPE PVC
2.5 H ol bl B
il bl SCREEN - SIZE 2" .010 SLOT
A FILTER TYPE 20/30 SILICA SAND
g 2 X 50 LB BAGS
/ / -
DEVELOPMENT: BAILED PUMPED X AIR LIFT  SURGE  SWAB NONE
TOTAL TIME: 30 MINUTES TOTAL GALLONS:
WATER APPEARANCE: START  SILTY FINISH CLEAR




" WELL COMPLETION LOG

LOCATION: MR. FREDENHAGEN'S HOUSE WORK ORDER # 4287

ADDRESS: 1291 TANGERINE DR. FRUIT COVE, FLORIDA

CLIENT: AYRES & ASSOCIATES DATE
WELL NUMBER: DW-10 CONTACT: JENNIFER MCNEILLIE
INSTALLED BY: GEORGE LEEPER

X FLUSH MANHOLE

0’ ABOVE GRADE PROTECTOR
\ NONE
S EEE ST | —
GROUT 1 BAG
47.50. RISER - TYPE PVC
—
RISER - SIZE 2"
50°
/ / BENTONITE
/ /
71 |/ FINE SAND X
gz s SCREEN - TYPE PVC
2.5"'H & |2 |
o el B SCREEN - SIZE 2" .010 SLOT
AR FILTER TYPE 20/30 SILICA SAND
Ak 2 X 50 LB BAGS
/ /
DEVELOPMENT: BAILED PUMPED X AIR LIFT SURGE SWAB NONE
TOTAL TIME: 30 MINUTES TOTAL GALLONS:

WATER APPEARANCE: START FINISH




" WELL COMPLETION LOG

LOCATION: MR, FREDENHAGEN'S HOUSE WORK ORDER # 4287
ADDRESS: 1291 TANGERINE DR. FRUIT COVE, FLORIDA
CLIENT: AYRES & ASSOCIATES DATE
WELL NUMBER: SW-7 CONTACT: JENNIFER MCNEILLIE
INSTALLED BY:  GEORGE LEEPER
| FLUSH MANHOLE
2 X ABOVE GRADE PROTECTOR
\ NONE
BESEEEEEE| ——
GROUT 1/2 BAG
37 [ RISER - TYPE PVC
RISER - SIZE 2°
B r
/ / BENTONITE X
/ /
/ / FINE SAND
R SCREEN - TYPE PVC
H  EEE
AR SCREEN - SIZE 2° ,010 SLOT
AR FILTER TYPE 20/30 SILICA SAND
AME 4 X 50 LB BAGS
,r ! 'n! ut

DEVELOPMENT: BAILED

TOTAL TIME:

15 MINUTES

PUMPED X AIR LIFT

SURGE

TOTAL GALLONS:

SWAB

NONE

WATER APPEARANCE:

START

CLOUDY FINISH CLEAR




WELL COMPLETION LOG "

LOCATION: MR. FREDENHAGEN’S HOUSE WORK ORDER # 4287
ADDRESS: 1291 TANGERINE DR. FRUIT COVE, FLORIDA
CLIENT: AYRES & ASSOCIATES DATE
WELL NUMBER: SW-9 CONTACT: JENNIFER MCNEILLIE
INSTALLED BY:  GEORGE LEEPER
| X FLUSH MANHOLE
0° ABOVE GRADE PROTECTOR
\ NONE
ISSEEEEERE ——
GROUT 1/2 BAG
2 H RISER — TYPE PVC
RISER - SIZE 2"
7!
Y. BENTONITE X
/ /
/| |7 FINE SAND
212 |8 SCREEN - TYPE PVC
=H  EE|
ol bl B SCREEN - SIZE 2" .010 SLOT
HHE FILTER TYPE 20/30 SILICA SAND
ANk 4 X 50 LB BAGS
/ / - -
DEVELOPMENT: BAILED PUMPED X AIR LIFT  SURGE  SWAB NONE
TOTAL TIME: 15 MINUTES TOTAL GALLONS:

WATER APPEARANCE: START SILTY FINISH CLEAR




WELL COMPLETION LOG

LOCATION: MR. FREDENHAGEN'S HOUSE WORK ORDER # 4287
ADDRESS: 1291 TANGERINE DR. FRUIT COVE, FL
CLIENT: AYRES & ASSOCIATES DATE
WELL NUMBER: SW-11 CONTACT: JENNIFER MCNEILEE
INSTALLED BY: GEORGE LEEPER
| X  FLUSH MANHOLE
0° ABOVE GRADE PROTECTOR
/ / / \ NONE
T R R G G RS S E S G e Eﬁiﬁgﬁgﬂﬁﬁ —_—
H = =H = = = =R = = = =H =H =H = -H
GROUT 1/2 BAG
2.5" | RISER - TYPE PVC
RISER - SIZE 2"
7.57 |
/1 1/ BENTONITE X
/ /
/ / FINE SAND
Iz |2 SCREEN - TYPE PVC
5" H ||
Rl SCREEN - SIZE 2" .010 SLOT
ﬂ =k FILTER TYPE 20/30 SILICA SAND
AME 4 X 50 LB. BAGS
' o o,
/ /

TOTAL TIME:

DEVELOPMENT: BAILED

15 MINUTES

PUMPED X AIR LIFT

SURGE SWAB

NONE

TOTAL GALLONS:

WATER APPEARANCE:

START FINISH CLEAR
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APPENDIX C

SOIL BORING LOGS



[
N =
g8, MONITORING WELL NO.:DW-6
rd = Um
- o = ==
W Es = ;ﬁ:’u? § DATE COMPLETED: 11/23/92 DRILLING CO.: Greundwoter Proteclion
- =% En| 25 | 2 | ORILLING METHOD: Hollow-Stem Auger GEOLOGIST:  J. McNeillie
z 3% 25| 0% z SAMPLE METHOD: Split—Spoon
O ¥~ 43 | 3 |WELL MATERIAL: PVC
E ja z §“z’ SCREENED INTERVAL: 47.5-50.0 ft. B8GS
= g € o SCREEN SLOT SIZE: 0.01"
a @ STATIC WATER TABLE DEPTH: 3-4 fit. BGS
2 | =5 MANHOLE TYPE: N/A
. 7 3 DESCRIPTION
- —‘
4 - =
3 g | Very Dark Gray (10YR 3/1) Fine—Groined Quartz Sand
- sp ] With Roots with <%% Fines
-4
I A i/ ]
| L/ R | Medium Dense Light Groy (10YR 7/2) Fine—Grained Quartz
- ey o }f; .| Sand with Thin Layer of Gray Brown Clay at 8.0°
ol I DA s//t
. ' Jf10 ]
ST I 3 -
- a i |Medium Dense Light Brownish Gray (10YR 6/2) With Dork Gayish
-1z R A sp |Brawn (10YR 4/2) Mattling Fine—Grained Quartz Sand
L w '
S5 I
| |- 2};/;!25 ‘| Very Dense Light Gray {10YR 7/1) to White (10YR 8/2) Fine—
L a% SP Groined Quartz Sand With Some Groy Streoks af Clay
Al [ o
-n- ot S
T e | (sl
-H- oA l8 : - - - - -
. St = ,’;’,‘;, sDense Light Groy (10YR 7/1) to Light Brownish Gray Fine—Grained
-i6- . 10720 SP :|Quartz Sand
3 K /% Dense Dark Grayish Brown (10YR 3/2) Fine—Grained
5 o el 5P Quartz Sand
ok A | Dense Groy (10YR 5/1) Fine—Grained Sand
- 2 ol se 4 Dense Dark Gray (10YR 4/1) Fine—Grained Quartz Sand
_5-‘- a,ﬁ
n 20422
K- -
b wwe | SP Dense Gray {10YR 5/1) Fine—Groined Quartz Sand
‘5?' 5,;5
. wn
- -
- - 13?: sp JMedium Dense Yellow {10YR 7/B) Fine—Groined Quartz Sond
=
- o | sp :IMedium Dense Light Gray ond Pole Brawn Fine—Grained Sand
‘-5 A . Sﬁs sp «|Grayish Brown to Gray Fine—Groined Quortz Sond
- % 775
- g %E :{,E,z SP 'Mediurn Dense Groy (10YR 5/1) Fine—Grained Quortz Sond
-5 - T
*NQTE: One (1) Foot of Fine Sand Above Silica Sand Pock
SP = Grain size determined by groin size onolysis
sp = Grogin size visually determined

AYRES

ASSOCIATES

GEOLOGIC WELL LOG DW-6 SCALE: DRAWN BY:
PRIVATE RESIDENCE As Shawn CGH
ST. JGHNS COUNTY, DATE: PROJECT No.:
FLORIDA 4-7-93 4155.00




r—=
n =z
# | 2g MONITORING WELL NO.: SW-7
D a &
=z =z 5@
- Q aQ == -
ol E)— E Lﬁa 3 DATE COMPLETED: 11/23/92 DRILLING CO.: Groundwnter Profection
- g% Er| <o & | ORILLING METHOD: Hollow—Stem Auger CEQLOGIST:  J, McNeillie
3 Zz Yo o4 z SAMPLE METHOD: Auger Cuttings
E U% EI_J-‘-—— =) =i WELL MATERIAL: PY(C
N L@ o 57 SCREENED INTERVAL: 3.0-8.0 Il. BGS
s g & & SCREEN SLOT SIZE: 0.01°
a ag,_, STATIC WATER TABLE OEPTH: 3-4 ft. BGS
z ot MANHOLE TYPE: N/A
, ho |5 DESCRIPTION
-'|-
- B
+ =
-1 _ 'é
T+ E sp Very Dark Gray (1DYR 3/1) Fine—Grained Quartz Sond
B
: ég 5
-‘_ ! m s
- g ]
5 a
- sp Light Gray (10YR 7/1) Fine—Groined Quartz Sand
-1-
3-
-g-
-1
-1
-12-
-1+
-
-1
-1B-
a{}=
-18-
18-
A

SP = Grain size determined by grain size onaolysis

sp = Grain size visuolly determined
GEOLOGIC WELL LOG SW-—7 A SCSA;E: DR%WSHB“
MES PRIVATE RESIDENCE s 2hown
ST. JOHNS CQUNTY, DATE: PROJECT No.-
ASSOCIATES FLORIDA 4—7-93 415500




—
W =z
1) Q "
L | &8 MONITORING WELL NO.:DW-8
z o
—_ o [} = -
w L:_,,._ 5 E; 8 DATE COMPLETED: 11/24/92 DRILLING CO.: Groundwater Protection
- L Eo| €2 | & |DRILUNC METHOD: Hollow—Stem Auger GEOLOGIST:  J. McNeillie
£ 23 Ya| 08 T | SAMPLE METHOD: Auger Cuttings
O Ll > S WELL MATERIAL: PVC
£ oo BT 5% | 7 |SCREENED INTERVAL: 47.5-50.0 ft. BGS
a g 2 |2 SCREEN SLOT SIZE: 0.017
S | 8% STATIC WATER TASLE DEPTH: 2-3 ft. BGS
z | kg MANHOLE TYPE: Flush Mounted
5 |3
-1- g SP/SM Dark Groy Fine Grained Quartz Sand With Raots, Organic Material
de
-
5
- sp Light Gray ta White Fine—Grained Quartz Sand With Some Groy
- Streaks af Clay
e
-5
-
¥
-2 .
- & 3 SP Brown Fine—Grained Quortz Sand
- z ®
-35-
-18-
-4
-
- Sp Light Gray ta Light Brownish Gray Fine—Grained Quartz Send
-
-5-
-i-
-
-4- Sp Light Groyish Brown Sand With Dork Groy Slightly Silty Fine—Grained
i . Quartz Sond
- H
o 3
B

=

«NOTE: One {1) Foot of Fine Sand Abave Silica Sand

SP = Grain size determined by grain size onalysis
sp = Grain size visually determined

AYRES

ASSOCIATES

GEOLOGIC WELL LOG DW-8 SCALE: DRAWN BY:
PRIVATE RESIDENCE As Shown CGH

ST. JQHNS COUNTY, DATE; PROJECT No.:
FLORIDA 4-1-93 4155.00




5|z MONITORING WELL NO.: SW-9
= 2, .
[=4 s s -
= = Xm
Q 2=
[ o
= ey >
ol u:_;:... = E:"-’:‘ 8 DATE COMPLETED: 11/24/92 DRILLING COQ.: Groundwoter Protection
b &% =Tl <o 3 DRILLING METHOD: Hollow—Stemn Auger GEQLQGIST:  J. McNeillie
= z3 2% o8 -4 SAMPLE METHOD: Auger Cuttings
z o= g2 22 S | WELL MATERIAL: PVC
o a? o S SCREENED INTERVAL: 2.D-7.0 L. BGS
L E’ = n= SCREEN SLDT SIZE: D.O1"
= Sh STATIC WATER TABLE QEPTH: 2~3 fi. BGS
Z T MANHOLE TYPE: N/A
] 3 DESCRIPTION
- é sp | Dark Gray Fine—Groined Quortz Sand
T : B
-2.
- g sp qLight Grayish Brawn Fine—Groined Quortz Sand
-{- g g
= “
¥ 3 : . .
M a sp i| Gray Fine=Grained Quoartz Sand
-7-
-§-
-5
-
-
-I-
RN
=~
15
~lp-
13-
-1~
=[9-
-H-

SP = Grain size determined by grain size analysis
sp = Grain size visuolly determined

AYRES

ASSOCIATES

GEOLOGIC WELL LOG SW-9 SCALE: DRAWN BY:
As Shawn CGH
PRIVATE RESIDENCE

ST. JOHNS COUNTY, DATE: PROJECT No.:
FLORIDA 4—7~93 4155.00




-
wn = -
2 | By MONITORING WELL NO.:DW-10
5 S é Eg >
v o “ i 2 DATE COMPLETED: 11/24/92 DRILLING CO.: Groundwoter Protection
* i% =Xa 27},‘ a DRILLING METHOD: Hollow—Stem Auger CEOLDGIST. J. McNeillie
z 23 28| Q@ | £ |SAMPLE METHOD: Split-Spoon
= G2 g~ 435 5 WELL MATERIAL: PVC
o S o =2 SCREENED INTERVAL: 47.5-50.0 ft. BCS
5 g % B SCREEN SLQT SIZE: 0.0)°
o | 85 STATIC WATER TABLE DEPTH: 3—4 ft. BCS
=z T MANHOLE TYPE: H/A
= =
72} =2
- sp Very Pole Brown {10YR 7/4) Fine—Grained Quartz Sond
+ SP . .
" 7 Very Laase Dork Brown Fine—Grained Quartz Sond
+ 2/t
-
-1
. | SP Dense Light Gray (10YR 7/1) Fine—Grained Quartz Sand
-
=l 1%?1%
- SP Dense Very Dark Brown (10YR 2/2) Fine—Grained Quartz Sand
H ¥
-g- sp Dense Very Pale Brown (10YR 7/4) Fine—Groined Quartz Sand
- d
% e . e .
- Medium Dense White Fine~Groined Quartz Sand Turning Groy At
-B- P 26.5 Feet BGS.
-
5'? |‘E¢235
el Sp Dense Dark Gray Fine—Grgined Quartz Sand
Y-
-"'_E- 13?213
-%-
::- e | sp Dense Gray Fine—Grained Quartz Sand
*-
-6~ A
: 2 L [
-l-ﬂ- 3 o um
- 2 8 |21/2s ]
+NQTE: One {1) Foot of Fine Sand Abave Silica Sand
SP = Grain size determined by grain size analysis
sp = Grain size visually determined

AYRES

ASSOCIATES

GECLCGIC WELL LOG DW-10 SCALE: DRAWN BY:
As Shown CGH
PRIVATE RESIDENCE

ST. JOHNS COUNTY, DATE: PROJECT No.:
FLORIDA 4—7-83 4155.0D




—
m pd R
- MONITORING WELL NO.: SW-11
=< m
= z O
- =] =] = X -
ot S s §5 8 DATE COMPLETED: 11/24/92 DRILLING CQ.: Groundwoter Protection
- % | <@ | & |DRILLING METHOD: Hollow—Stem Auger CEQLAGIST:  J. McNeillie
= 23 Yo dg = SAMPLE METHOD: Auger Cuttings
T o2 Wl L35 | S | WELL MATERIAL: PVC
& N a 3 SCREENED (NTERVAL: 2.5-7.5 1. BGS
L § & 1?_, SCREEN SLOT SIZE: D.O1"
x an STATIC WATER TABLE DEPTH: 3—4 It BGS
z TP MANHQLE TYPE: Flush Mounted
=z
-
m :
. 2 sp JDark _Groy Fine—Grained Quartz Sand
- s | (B
_ =]
4 X
-1 . .
- g sp Pale Brown Fine--Grained Quortz Sand
-\ ]
- E
45 s
N 3 sp Light Gray To White Fine~Grained Quartz Sand
; 2
4~
-+
-
o=
-12-
-
_“_
-1-
=15~
-17-
-'!a_
-19-
A

SP = Groin size determined by grain
sp = Grain size visually determined

size onalysis

AYRES

ASSOCIATES

GEOLOGIC WELL LOG SW-11
PRIVATE RESIDENCE

ST. JOHNS COUNTY,
FLORIDA

SCALE: DRAWN BY:

As Shown CGH
DATE: PROJECT No.:

4-7-93 4155.00




APPENDIX D

GRAINSIZE DATA SUMMARY
GRAINSIZE DISTRIBUTION CURVES



DRIGGERS ENGINEERING SERVICES, INC.
Clearwater, Florida

U. 5 Standwd Sews Opemingz in Inches . 5 Standard Sleve Numbaery Hydiomarier
L o B B B/ b e N B R R R | o
N
90 = 10
b
i
4] \. 20
70 \ 0
gm \ a0 {
5 3
& 5o L 0 2
: | :
E 10 H \ 60 E
& _ &
10 - 0
20 _ 8]
10 - -y 50
\
.\.q.__

o el 0]
100 =0 10 5 0.5 0. 0.05 0.01 0.00% 00Ol
Grain Size in Milimeters

GRAVEL W“SAND I — SILT or CLAY
be Depth Natural [, ) 1 py | p.I Classification
romber P Moisture FILE: L933057 REPORT: 1
bow-1¢ 30" - 32° N/O[N/P| | Gray and brown Fine SAND |
PROJECT: SDA - St. Johns
% Passing -200 Sieve = 1.5% CLIENT: Ayres Assoclates




DRIGGERS ENGINEERING SERVICES, INC.

Clearwater, Florida

U. 5 Sandard Sk O o In Inches V. 5 Stndard Sleve Numbeny Hydromater
S Re = L R R SRR S M A R e | o
. -
5a \ 19
1]

8o \\ 20
70 1 30
E &0 40 ;‘T
x \ . o
E N "
E 5 L] ﬁ
< | \ :
i | o

i s
J D
o 8a
[E1] \‘-. o0
Q ' 1%
10 0 10 5 05 [1 ] o0% ool 0.005 0.001
Graln Size In Millimeters )
GRAVEL MMHW l — SILT or CLAY
umber Depth &rl‘;ils‘::r‘r'a LL |[PL|PL Classification
FILE: 1933057 REPORT: 1
DW-10 50' - 52! N/O|N/P Gray and brown slightly silty

Fine SAND (SP-SM)

Z Passing -200 Sieve = 5.6%

PROJECT: SDA - St. Johns

CLIFNT: Avres Associates




GRAINSIZE DATA SUMMARY

Page 3 of 17
#3057-1

Sample Depth Visual Unified Percent Passing
No. (FT.} Description Classifcation 200 Sieve
BW-4& 4~ 4’ Gray Fine SAND sp 2.8%%
DH-& 14-14* Gray Fipe SAND SP 2.7%
DW-& 27’ Gray and brown Fine SAND SP S.0%
DuU-4 34-38° Gray and brown Fine SAND sP 3.84%
Du-4 48-30*' Gray Fine SAND sP 4,.46%
Du4-8 3- 4' Dark gray Fine SAND with trace af SP-SM &.0%%
finely divided organic material

DW-B 10-12" Grayish brown Fine SAND SP 1.0%
DW-8 25-27* Brown Fine SAND SP 1.4%
DW-8 48-30° Gray and brown Fine SAND SP 1.1%
DW-10 3- 4’ TDark brown Fine SAND SP 4. 2E%
DW-10 10-12" Tan Fine SAND SP 0.9%
DW-10 15-17' DBDark trawn Fine SAND sp 3.0%
DW-10 30-32’ Gray and brown Fine SAND SP 1.9%
DW-10 50-532 Gray and brown slighty silty SPSM 5.4%

Fine SAND

* Hydrometer Test Perfarmed.



DRIGGERS ENGINEERING SERVICES, INC.
Clearwater, Florida

% Passing -200 Sieve = 2,8%

CLIENT: Ayres Associates

us SbMud+SHH Omrima in n:r;‘ .S Stendud Sleve Numbtl'lm Hydrometar
o T T R o

50 )

0 \\ .

70 \ 0
? 50 a ;a'
5 5
E 50 L] E
by
i ! :
3 40 - & g

L1 10

20 80

_ \\

10 \ - 1]

0 : H . i 1o
100 50 10 o5 D1 505 o0 000% D0l
Graln Size in Millimeters

GRAVEL M“S‘Wb : — SILT or CLAY
MNptursd .
umber Depth M :j ;i':' e|LL [ PLEPL Classification FILE: 1933057 REPORT: 1
DW-6| 4' - 6 N/O [N/P Gray Fine SAND (SP) PROJECT: SDA ~ St. Johns




DRIGGERS ENGINEERING SERVICES, INC.
Clearwater, Florida

U. 3 Sundwd Sivw Openings In Inchan U, 5 Standard Siewa Mumbern Hydrometa

wo rer T T l o

. - [ .

B8O \ n

70 ‘7 a0
g £
o 60 o F

ES

2 B
E =0 0 B
& 3
— I —
£ . o ¥
& . | &

0 \\ 70

io \ %0

a k . 170

100 =0 10 0.8 01 005 0.01 000S 0aqlL

Grain Size In Millimeters
GRAVEL CM“S‘-NU = — SILT or CLAY
: Natural T
r‘iurnber Dypth M:i:l:l.re LL | PL|PL Classification FILE: 19 3 3057 REPORT: 1
W-6| 14' - 16" N/OW/P|  Dray Fine SAND (SP)

PROJECT: SDA ~ St. Johns

Passing -200 Sieve

2.7%

CLIENT: Ayres Associates




DRIGGERS ENGINEERING SERVICES, INC.
Clearwater, Florida

U. 5 Sundwd Sva Opanings In Inches K. 5 Stendard Sleve Number Hydrometer
160 2 I} ! II } 1 3 _a ? 1814 I,L.:’" 3 410 S w0 1w o
--._\.\ I
‘ N
% »} . 10
\Y
® \ "
\
70 \. 30
\ £
o \ wf
¥ \
B B
& 0 50 E
; \ ;
1o T \\ "
20 0
20 50
10 \\. 90
0 i 100
100 50 10 0.5 o1 b0s 001 0.005 000l
Grain Size In Millimeters
GRAVEL CMSAND l — SILF or CLAY
umber Depih Natural 1\ g | Pt Classification
Malsture FILE: 1933057 REPORT: 1
DW-6 27! N/O N/P Gray and brown Fine SAND (SP)
PROJECT: SDA — St. Johns
% Passing -200 Sieve = 5.0% CLIENT: Ayres Associates




DRIGGERS ENGINEERING SERVICES, INC.
Clearwater, Florida

U. 3 Stendewd Sivea Optmngs In Inches U. 5 Standird Sleve Numbant Hydrometer
100 f |* t 1l ? ! T n_%n“n T b p e 0
ML |
. C
90 A 19

20

Ly

=t
[-]
]

A

fe \\ w
¥ \
T 5o %0
£
[ 1
E 40 -
{ — -

e l 70

Ly 80

10 \ o0
N\

Percent Coarser by Weight

0 e i o
100 [ ta ; 0.5 0.0 6.0 G 0005 Dol
) Graln Size In Millimeters
GRAVEL ___SWD I — SILT ar CLAY
Mumber Depth :;':;::L LL|pL| Pl Classification
FILE: 1933057 REPORT: 1
DWw-6] 36' - 38' N/O0 N/P Gray and brown Fine SAND (SP)
PROJECT: SDA - St. Johns
Pagsing —200 Sieve = | CLIENT: _Avres Agsociates




DRIGGERS ENGINEERING SERVICES, INC.

Clearwater, Florida

PROJECT:

¥ Passing -200 Sieve = 4.6%

SDA - 5t. Johns

CLIENT: Ayres Associates

U. 5 Stndard Sivve Openings In Inchas V. 5 Standard Sleve Numbers Hydmmeter
T S I 0 I R N G s e NG AR K l o
N

9% \\ 10

70 \ »
fo i of
B \ ‘?
& 5o w 3
< a
B o5
H 43 - E

39 10

20 L]

10 \\. T 1]

] : : 00
100 50 10 1 05 01 005 a9l 0.003 0.00t
Graln Size in Millimeters

GRAVEL CWHS"‘“D I — SILT o CLAY
Wiumber Dapth :::Itsut::la LL|PL]PL Classification
_ FILE: 1933057 REPORT: 1
DW-6| 48' - 50°' /0 N/P Gray Fine SAND (SP)




DRIGGERS ENGINEERING SERVICES, INC,
Clearwater, Florida

U, 9 Standad Siwve Opemngy in Inches U. 5 Standsrd Skeve Numbary Hydrometer
3 ) SR T | § 1 s & : 0 40 50 70 lo ua po
100 i f Tt i T 17 T

=TT ]

ey

" | \[

BO \ 20
70 \ 1

= .

g e 40

x

B

g 50 =0

E !

€ |

E 40 . — @
0 - 10

20 . \
10 \

v 90
-
o ! Fi ) ! M 4]
100 50 10 3 Q0.5 al 0.0% 001 0.005 0.001
Graln Siza In Miflimeters
GRAVEL e — SILT or CLAY
urmber Depih hatural | e R Classification
FILE: 1933057 REPORT: 1
Dw-8| 3' - 4 N/O|N/P Dark gray Fine SAND with trace
of finely divided organic PROJECT: SDA - St. Johns
material (SP-SM) CLIENT: Avres Asaociates

Percent Coarser by Weight

% Passing -200 Sieve = 6.0%



DRIGGERS ENGINEERING SERVICES, INC,

Clearwater, Florida

U. 5 Standard Siwe Openingy In Inchas U5 Standsrd Sieve Numbars Hydromater
10 1 : i ‘I ] Tt : !'E__II. l-‘ 2"'0 ¥ ._? ¥ ITII |1?° 'P o
N
o0 \ 10
-
g0 \ 20
% ] 40 ;‘.
z
B E
L osoH g g
I
B L t
40 r & ¥
£ ” E
3 0
0 80
10 \ 20
N, }
o Jreguny H 170
100 %0 1] 05 o1 005 Dol 0.005 000
Graln Size In Millimeters
CRAVEL W“SAN"J I — SILT or GLAY
Humber Depth : ;:':L:L LL|PL|PL Classification
FILE: 1933057 REPORT:
DW-8| 10' - 12’ N/O|N/P Grayish brown Fine SAND (SP)
PROJECT: SDA - St, Johns
% Pasging =200 Sieve = 1.,0% CLIENT: Avres Associates




DRIGGERS ENGINEERING SERYICES, INC.
Clearwater, Florida

U, § Standard Y Dptn’-m in lru:h'n U. 5 Stndsd Siws Numbers Hydromader

100 ] 'i +— f - . 10 |4m=:o_-n:j\wtrln'm g 200

70

__-—'-.-—.

B

Percent Finer by Weight
s ]

5 s
Percent Coarser by Weight

8

10

20
10 A
\
0 . -
100 50 10 ] 0.5 B.1 D.O5 0.0l 0.003
Grain Slze In Millimeters
GRAVEL mms‘"" ! — SILT o CLAY
umbet Oeplh Fateal T, T T e, Classification
Moisture FILE: 1933057 REPORT:
DW-8| 25' - 27! N/O|N/P Brown Fine SAND (SP)
PROJECT: SDA - St. Johns
Passing -2 = _CLIENT: _Avres Asgocistes




DRIGGERS ENGINEERING SERVICES, INC.
Clearwater, Florida

L. 8 Sisrdad Siwws Oparungs b lnches U. § Standard Sieve Numbers Hydrometer
N I L L U O RO 1L 3 A B 1N 0
50 \\ 10

Y

80 "\ 0

i \\ 30
Z 1 )
P
z IS
B \ i

5 o 5
£ il 3
- I -
E 40 : l‘ 60 :-;
— &

30 10

20 80

10 - — 90

\ )

. NI | oo
100 50 12 [ 3 X} 117 Q.01 400% 0.001
Graln Size In Millimeters

GRAVEL W“SAND I — SILT ar CLAY
umber Depth :;L";;'rla LL | PL]RL Classification
FILE: 1933057 REPORT: 1
DW-8 48' - SO N/O|N/P Gray and brown Fine SAND (SP) |
PROJECT: SDA - St. Johns
- = CLIENT: Avres Assacistes




DRIGGERS ENGINEERING SERVICES, INC,

Clearwater, Florida

PROJECT: BSDA - St. Johns

CLIENT: Ayres Associates

U, 5 Standard Y% Optrangs In Inches U. $ Standard Sieva Humbseis Hydromater
100 M L 2 ! j 3 4 ¢ lo_lgyg 2 W & N ™ w w ‘ o
., ~
90 \ , ( 1t
1] \ 0
70 \\ 0
% 0 0 ;
=
B E
B s * 3
|
g 40 € 8
- -y 4
30 70
0 \ an
10 \ %0
" —

1] i : : b 1 130
100 %0 0 05 GA] TO5 o co0m 0.001
Graln Size In Millimelers

GRAVEL CNMSAND I — SILT o CLAY
bar Depth Naturdl 1) ) L p | o, Classification
- Maisture FILE: 1933057 REPORT: 1
DW-10 3' - 4! N/O|N/P Dark brown Fine SAND (SP)

4 Passing -200 Sieve = 4.2%




DRIGGERS ENGINEERING SERVICES, INC,

Clearwater, Florida

1A ] Shnd-d}ilwi Op-vimp In Ir-:h'n

. 5 Stantard Skeve Mumbers

Hydrometar

wo -t —— F—-ﬁ R I 0
] v 10
1
B 20
70 30
ﬂ | ]
£o \ w$
z 9
B >
E 55 %0 E
& 3
i 70
20 BO
10 "\ 90
AN
qQ » 10
100 L51] 10 1 a5 0.1 0.05 0.0} 0.00% a0l
Graln Size In Millimeters
GRAVEL WHWD I — SILT or GLAY
ber Depth Natural 1) )l p| PI Classification
e Molsture FILE: 1933057 REPORT:
bw-19 15" - 17" N/0 [N/P Dark brown Fine SAND (SP)

Pagsing -200 Sieve = 3,0%

PROJECT: SDA - St. Johns

CLIENT: Ayres Associstes




APPENDIX E
STE AND GROUNDWATER ANALYTICAL RESULTS



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD. OLOSMAR, FLORIDA 34877 B813-855-1844

Ayres Associates November 20, 1992
RSE Group Project No. 04914
3901 Coconut Palm Drive Page 1 of 4

Sabat Industrial Park - Suite 100
Tampa, Florida 233619

CEeT & Ve u L Il“-f_)FF'\C“.‘a w FL T S..Ag»-;;.;us_,

RECEIVED

NOV 23 1992

AFRLo ASSUGIATES

Project Description: Ayres Project No. 4155.00 -~ SDA, St. Johns County
Sample Description: 01 - Water, STE-22, sampled 11/5/92, 1200
Date Received: 11/6/92

NGILL SEPT L Towy st O Wb Aad

AT Il Teme LABORATORY REPORT

(01) Laboratory
Parameter Units STE-22 Blank
BOD (S5 Day B8 20°C) mg/1 204 < 1
Total Suspended Solids mg/1 74 <1
Total Dissolved Solids mg/1 424 < 10
Nitrate-Nitrite Nitrogen mg/1 N 0.01 < 0.01
Total Kjeldahl Nitrogen C mg/1 N 73 0.05
Total Nitrogen mg/1 N 73 0.05
Total Phosphorus mg/1 P 17 < 0.01
Chloride mg/1 58 <1
Foaming Agents (MBAS) mg/1 48 < 0,05
Sulfate mg/1 6 < 2
Total Organic Carbon mg/1 76 <1
011 and Grease mg/1 40 < 2
Total Col1forms Counts/100m1 30,000,000 < 1
Fecal Coliforms Counts/100m1 16,000,000 <1
Fecal Streptococci Count s/100m] 230 <1
Specific Conductance umhos/cm 1,100 1.0

'lL..I'\._J---_Q U‘)
Francis I. Daniels
Environmental Lab No. EB4129 Laboratory Director



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BaYVIEW BOULEVARD, QLOSMAR, FLORIDA 34577 a13-855-1844

Ayres Associates February 5, 1993
RSE Group Project No. 05078
3901 Coconut Palm Drive Page 1 of 13
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County
Sample Description: 01 - Water, STE, sampled 1/7/93, 1230
Date Received: 1/7/93

(O1) Method

Parameter __Units STE Blank
Specific Conductance umhos/cm 1,200 0.9
Chloride mg/1 61 <1
Sulfate mg/1 3 2
Foaming Agents (MBAS) mg/1 24 < 0.05
Total Dissolved Seolids mg/1 472 10
Total Suspended Solids mg/1 38 <1
Nitrate-Nitrite Nitrogen myg/1 N 0.01 < 0.0]1
Total Kjeldahl Nitrogen mg/1 N 78 < 0.05
Total Phosphorus mg/1 P 16 < 0.01
Total Organic Carbon mg/1 B9 <1
Fecal Colifarms Cts/100m] 6,600,000 <1
Fecal Streptococci Cts/100m] 470 <1
BOD (5-Day @ 29¢C) mg/1 208 1
0il & Grease mg/1 34 < 2
Ammonia Nitragen mg/1 N 75 < 0.01
Total Nitrogen mg/1 N 78 < 0.05

Francis I. Daniels

Environmental Lab No. EB4129 Laboratery Director



Ayres Associates February 5, 1993
ASE Group Project No. 05078
3901 Coconut Palm Drive Page 2 of 13
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155,00 - SDA, St. Johns County
Sample Description: 02 - Water, TWi-6, sampied 1/7/93, 1000

03 - wWater, TW1-12, sampled 1/7/93, 0950

04 - Water, TW1-20, sampled 1/7/93, 0940
Date Received: 1/7/93

(02) (03) (04)
Parameter Units T™1-6 TW1-12 TW1-20
Chloride mg/1 61 13 44
Foaming Agents (MBAS) ma/1 5.7 < Q.05 < 0.05
Total Dissolved Solids mg /1 380 118 322
Ammonia Nitrogen mg/1 N 48 0.14 0.01
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 < 0.01 2.1
Total Phosphorus mg/1 P 14 0.02 0.05
Tetal Organic Carbon mg/1 26 4.5 1.5
Fecal Coliforms Cts/100mi 200 < 10 < 2

Francis I. Daniels
Laboratory Director



Ayres Associates
RSE Group
3901 Coconut Palm Drive

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

February 5, 1593
Project No. 05078
Page 3 of 13

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County
Sample Descriptiom 05 - Water, TW2-6, sampled 1/7/93, 1030

06 - Water, TW2-12, sampled 1/7/93, 1020

07 - Water, TW2-20, sampled 177,93, 1010

Date Received: 1/7/93

(05) {06) {07)
Parametep Units T™2-6 Tw2-12 T2-20
Chloride mg/1 51 14 40
Foaming Agents (MBAS) mg/1 0.40 < 0.05 < 0.05
Total Dissolved Solids mg/ 1 330 124 320
Ammonia Nitrogen mg/1 N 15 0.08 < 0.01
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 < 0.01 2.9
Total Phosphorus mg/1 P 13 0.02 0.15
Total Organic Carbon mg/1 17 3.5 1.9
Fecal Coliforms Cts/100m] <1 <1 <1

Tw_—\k__u,.);_

Francis I. Daniels
Laboratary Director



Ayres Associates February 5, 1993
RSE Group Project No. 05078
3901 Coconut Palm Drive Page 4 of 13
Sabal Industri{al Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County
Sample Description: 08 - Water, TW3-5, sampled 1/7/93, 0930

09 - Water, TW3-12, sampled 1/7/93, 0920

10 - Water, TW3-2D, sampled 1/7/93, 0910
Date Receiveds 1/7/93

(08) {09) (10)
Parameter Units TW3-6 TW3-12 TW3-20
Chloride mg/ 1 59 41 41
Foaming Agents (MBAS) mg/1 0.37 0.06 0.07
Total Dissolved Solids mg/1 440 126 304
Ammonia Nitrogen mg/1T N 14 0.04 0.02
Nitrate-Nitrite Nitrogen mg/1 N 23 < 0.01 2.4
Total Phosphorus mg/l P 5.6 Q.26 0.02
Total Organic Carbon ma/1 5.6 4.0 1.7
Fecal Coliforms Cts/100m] < 2 <1 <1

Francis I. Daniels
Laboratory Director



Ayres Associates February 5, 1993
RSE Group Project MNo. 05078
3901 Coconut Palm Drive Page & of 13
Sabal Industria) Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - S0A, St. Johns County
Sample Description: 11 - water, TW4-6, sampled 1/7/93, 0820

12 - Water, TW4-12, sampled 1/7/93, 0810

13 - Water, TW4-20, sampled 1/7/93, 0BOO
Date Received: 1/7/93

(11) (12) (13)
Parameter Units TW4-6 TW4-12 TW4-20
Chloride mg/1 65 13 43
Foaming Agents {MBAS) mg/1 5.5 < 0.05 < 0.05
Total Dissolved Soltids mg/) 420 124 316
Ammonia Nitrogen mg/1 N 26 0.03 0.01
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 < 0.01 2.6
Total Phosphorus mg/1 P B.2 0.10 0.02
Total Organic Carbon mg/ 1 17 2.B 1.5
Fecal Coliforms Cts/100ml <1 < 1 <1

Francis I, Daniels
Laboratory Director



Ayres Associates
RSE Group
3901 Coconut Palm Drive

February 5, 1993
Project No. 05078
Page 6 of 13

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Descriptiom: Ayres Project No. 4155.00 - SDA, St. Johns County
Sample Description: 14 - Water, TWS-6, sampled 1/7/93, 0850

15 - water, TW5-12, sampled 1/7/93, 0840

16 - Water, TW5-20, sampled 1/7/93, 0830

Date Recefved: 1/7/93

(14) {15) (16)
Parameter Units TW5-6 TW5-12 TW5-20
Chloride mg/1 55 16 35
Foaming Agents (MBAS) mg/1 4.7 < 0.05 < 0.05
Total Dissolved Solids mg/1 354 136 264
Ammonia Nitrogen mg/T N 4.5 0.01 0.08
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 < 0.01 < 0.01
Total Phosphorus mg/1 P 12 0.10 0.02
Total Organic Carbon mg/1 15 3.5 3.2
Fecal Coliforms Cts/100m1 < 1 < 1 <1

T_;ﬁ_aﬁb R

Francis 1. Daniels
Laboratory Director




Ayres Associates February 5, 1993
RSE Group Project No. 05078
3901 Coconut Palm Drive Page 7 of 13
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County
Sample Description: 17 - Water, TW6-6, sampled 1,/7/93, 0750

18 - Water, TW6-12, sampled 1/7/93, 0740

19 - Water, TW6-20, sampled 1,/7/93, 0730
Date Receiwved: 1/7/93

(17} {18) (19)
Parameter Units TW6-6 TW6-12 TWE-20
Chloride mg/1 as 13 43
Foaming Agents (M8AS) ma/1 0.83 < D.05 < 0.05
Total Dissolved Solids mg/ 1 324 134 332
Ammonia Nitrogen mg/1 N 37 0.04 < 0.01
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 < 0.01 2.7
Total Phosphorus mg/1 P 8.4 0.08 0.03
Total Organic Carbon mg/1 13 3.6 1.7
Fecal Coliforms Cts/100m1 <1 <1 < 2

RN |

Francis I. Daniels
Laboratory Director



Ayres Associates February 5, 1993
RSE Group Project No. 0bB0O78
3901 Coconut Palm Drive Page 8 of 13
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County
Sample ODescription: 20 - Water, TW7-6, sampled 1/6/93, 1640

21 - Water, TW7-20, sampled 1/6/93, 1630

22 - Water, TW8-6, sampled 1/6/93, 1650

23 - Water, TW8-20, sampled 1/6/93, 1700
Date Received: 1/7/93

{20) (21} (22) (23)
Parameter Units TWI-6 TW7-20 TWE-6 T8-20
Chloride mg/1 83 43 24 42
Foaming Agents (MBAS) mg/1 0.72 < 0.056 0.14 < 0.05
Total Dissolved Solids mg/1 360 336 158 318
Ammonia Nitrogen mg/1 N 29 0.02 19 0.03
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 2.9 < 0.01 2.3
Total Phosphorus mg/1 P 5.2 0.02 3.5 0.02
Total Organic Carbon mg/1 22 1.7 19 1.5
Fecal Coliforms Cts/100ml < 2 <1 < 10 <1

ESRNS !

fFrancis I. Daniels
Laboratory Director



Ayres Associates

RSE Group

3901 Coconut Palm Drive

Sabal Industrial Park - Suite 100
Tampa, Florida 33619

February 5, 1993
Project No. 05078
Page 9 of 13

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 -~

SDA, St. Johns County

Sample Description: 24 - Water, TW9-6, sampled 1/6/93, 1720

25 -~ Water, TW9-20, sampled

26 - Water, TW10-6, sampled

27 - Water, TW11-6, sampled

28 - Water, TW12-6, sampled
Date Received: 1/7/93

1/6/93, 1710
1/7/93, 0500
1/7/93, 1045
1/7/93, 1135

{24) {25) {26) (27) {28)
Parameter Units TH9-6 THS-20 TH10-6 TH11-6 iz2-6
Chloride mg/1 76 43 83 13 69
Foaming Agents (MBAS) mg/1 0.96 < 0.05 3.3 < 0.05 0.12
Total Dissolved Solids mg /1 378 320 374 138 338
Ammonia Nitrogen ma/1 N 22 0.03 8.3 0.64 12
Nitrate-Nitrite Nitrogen mg/) N 0.08 2.8 < 0.01 < 0.01 < 0.01
Total Phosphorus ma/1 P 12 0.06 9.6 0.82 0.33
Total Organic Carbon ma/1 7.4 1.9 14 2.5 4.3
Fecal Coliforms Cts/100m1 <1 <1 <1 <1 <1

‘-##:-‘ iilgs:zs:zhﬁ::;;;éL_
M

Francis I. Daniels

Laboratory Director




Ayres Associates
RSE Group
3901 Coconut Palm DBrive

February 5, 1993
Project No. 05078

Page 10 of 13

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County

Sample Description: 29 -
30 -
i1 -
32 -
33 -

Date Received: 1/7/93

Water, BW1-5, sampled 1/6/93, 1615
wWater, BW1-10, sampled 1/6/93, 1600
Water, BW1-15, sampled 1/6/93, 1610
Water, SW7, sampled 1/6/93, 1545
Water, W5, sampiled 1/7/93, 1210

(29) (30) (31) (32) (33)
Parameter Units BW1-5 BwW1l-10 AWl-15 SW7 W5
Chloride mg/1 13 31 27 15 49
Foaming Agents (MBAS) mg/1 < 0.05 < 0.05 < 0.05 Q.05 0.31
Total Dissolved Solids mg/1 56 66 190 248 362
Ammonia Nitrogen mg/1 N 0.15 0.10 0.10 0.79 3.0
Nitrate-Nitrite Nitrogen mg/1 N < 0.01 < 0,01 < 0.01 < 0.01 19
Total Phosphorus mg/1 P 0.02 0.02 0.01 0.04 5.2
Total Organic Carbon mg/ 1 4.3 3.8 1.3 32 7.7
Fecal Coliforms Cts/100ml < 1 <1 <1 < 10 6

EUURNE

Francis XI. Daniels
Laboratory Director



Ayres Associates February 5, 1993
RSE Group Project No. 05078
3901 Coconut Palm Drive Page 11 of 13
Sabal Industrial Park - Suite 100

Tampa, Florida 3361%

LABORATORY REPORT

Project Description:t Ayres Project No, 4155.00 - SDA, St. Johns County

Parameter Method Detection Limit Analysis Date

Specific Conductance EPA 120.1 0.1 umhos/cm 1/26/93

Chloride EPA 325.2 1 mg/1 1/20/93

Sulfate EPA 375.4 2 mg/1 1/28/93

Foaming Agents {MBAS) SM 512 8 0.05 mg/1 1/8/93

Total Dissolved Solids EPA 160.1 10 mg/1 1712/93

Total Suspended Solids EPA 160.2 1 mg/1 1/12/93

Nitrate-Nitrite Nitrogen EPA 353.2 .01 mg/1 N 2/3/93

Total Kjeldahl Nitrogen EPA 351.2 .05 mg/1 N 1/14/93

Total Phosphorus EPA 365.2 .01 mg/1 P 1/19/93

Total Organic Carbon EPA 415.1 1 mg/1 1/28/93

Fecal Coliforms SM 909 C 1 Ct/100mls 1/7/93

Fecal Streptococci SM 910 B 1 Ct/100mls 1/7/93

800 SM 507 1 mg/1 1/8/93

011 and Grease EPA 413.1 2 mg/1 2/2/93

Ammonia Nitrogen EPA 350.1 0.01 mg/1 N 1/14/93 (01-20,M/B)
1,20/93 (21-33)

Total Nitrogen Calc, 0.05 mg/1 N 2/3/93

Francis I. Daniels
Laboratory Director

BS80OUTHERN ANALYTICAL LARORATORIES, INC. -



Ayres Associates
RSE Group
3901 Coconut Palm Orive

Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

February 5, 1993
Project No. 05078
Page 12 of 13

Project Description: Ayres Project No. 4155.00 - SOA, St. Johns County
QC Description: Matrix Spike/Matrix Spike Duplicate Recaveries

Parameter

Chloride

Sulfate

Total Phosphorus

Fecal Coliforms

Fecal Streptococci
BOD

011 and Grease

Ammonia Nitrogen

Sample No. Accuracy Precision QC Control Limits
Spiked Mean % R RPD Accuracy Precision
Specific Conductance I1S01474(1/26) 102 o 90-118 0-1
05078-02 89 1 92-109 0-3
05078-16 100 2 92-109 0-3
05078-30 99 1 92-109 0-3
05091-11 103 1 78-127 0-7
Foaming Agents (MBAS) 05078-03 97 6 74-132 0-22
05078-15 99 6 74-132 0-22
05078-23 101 18 74-132 0-22
Total Dissolved Solids 05078-03 99 3 81-116 0-11
05076-19 101 3 81-116 0-11
05078-28 94 3 81-116 0-11
Total Suspended Solids 05070-01 91 1 87-104 0-12
Nitrate-Nitrite Nitrogen 05078-02 100 2 81-132 0-14
05078-11 99 1 81-132 0-14
05078-24 97 0 81-132 0-14
Total Kjeldahl Nitrogen 05065-10 83 1 79-119 0-18
05078-10 94 0 81-122 0-14
05078-19 98 8 81-122 0-14
05078-31 87 2 81-122 0-14
Total Organic Carbon 05078-10 97 2 82-117 0-7
05078-20 90 1 82-117 0-7
05078-30 94 1 82-117 0-7
05078-01 -- 33 -- 0-82
Pos.Control{1/7) - 29 -— 0-82
05078-01 -- 43 - 0-60
05078-01 - 5 - 0-21
1501820(1/8) 90 15 70-113 0-21
RS/RSD(2/2) 100 3 79-114 0-21
05078-06 103 1 83-123 0-3
05078-16 100 1 83-123 0-3
05078-25 117 2 83-123 0-3

ENCIRNS N

Francis I. Daniels
Laboratory Director

SauUuTHERN ANaLYTICAL LARDRATORIER, INC. -



Ayres Associates February 5, 1993
RSE Group Project No. 05078
3901 Coconut Palm Drive Page 13 of 13
Sabal Industrial Park - Suite 100

Tampa, Florida 33619

LABORATORY REPORT

Project Description: Ayres Project No. 4155.00 - SDA, St. Johns County
QC Description: Matrix Spike/Matrix Spike Duplicate Recoveries

Note: Matrix Splke/Matrix Spike Duplicates are routinely analyzed concurrently
with samples, 1n all methods, to assess the accuracy and precision of the
techniques being carried out. Two of three sliquots of at Teast one sample
in the set being processed are spiked with known equal concentrations of
actual method analytes. These duplicate spiked aliquots are subjected to
the analytical method in the same manner as the samples themseives.

Recovery of the spikes is determined by comparison of analyte concentrations
in the two spiked aliquots to the analyte concentration in the unspiked sample
aliquot. Accuracy is reported as percent of the analyte recovered versus the
original concentration spiked {(Percent Recovery), averaged for the duplicate
spikes. Precision is reported as Relative Percent Difference between the
duplicate spike measurements.

Quality Control results published for each method are representative of the
sample set in which these project samples were included., The actual sample
spiked is indicated. Each matrix type (water and/or soil) 1n a set 1s spiked
at least once. A minimum of 10% of all samples are routinely spiked.

/"“'_‘ h
Francis I. Daniels
Laboratory Director

BauTHERN ANALYTICAL LARORATORIES, INC. -



