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. ' Section 1

INTRODUCTION

1.1 BACKGROUND

In July 1987, 3.17 parts per billion (ppb) of the volatile
organic chemical tetrachlorcethene were detected in the fin-
ished water at the City of Delray Beach Water Treatment PFlant
(WTP) . A subsequent analysis of groundwater from the City's
production wells revealed that Wells 21, 22, 23 and 24 of

the City's 20~Series Well Field had measurable guantities of
tetrachloroethene, trichloroethene and cis-1,2-dichlorvethene.
This incident of production well contamination prompted an
inveastigation of local industries by the Florida Department -
of Environmental Requlation (FDER).

FDER conducted a hazardous waste inspection of Aero-Dri
Corporation on September 30, 1987. The Aero-Dri plant is
located approximately 1,000 feet southeast of the contami-
nated production wells., The Hazardous Waste Inspection
Report cited Aero~Dri with 11 violations. As a result, a
Warning Notice (No. 50-419-87-HW)} was issued on November 12,
1987. Enforcement meetings were held in accordance with the
terme of the Warning Notice on November 23, 1987, and Decem~

'.Eer 7. 1987, between FDER, Aero-Dri, their representatives,

&J Enterprises (the property owner), and the Palm Beach

County Health Department (PBCHD). A draft Consent Order was
given to attorneys representing Aero~Dri and L&J Enterprises
at a December 23, 1987, meeting.

Aero-Dri representatives conducted a preliminary investiga-
tion by collecting soil samples on October 22, 1987, and
groundwater samples on October 30, 1987, at the site. The
results of zample analyses were given to the FDER and the
PBECHD on November 23, 1987. Contamination of the site re-
sulted in a fine to Aero-bri, and the requirement to take
corrective actions according to FDER guidelines.

The City had been forced to shut down five of the six
20-Series Wells by February 1988 due to high contaminant
levels. Thie created a water shortage of approximately

7 million gallons per day (mgd). The City imposed a mora-
torium on new water connections and restricted the use of
water for irrigation. At the same time, the South Florida
Water Management District (SFWMD) ordered the City to reduce
its water consumption to 3 mgd in the South Well Field
because of the potential for saltwater intrusion.

CH2M HILL was authorized by the City on March 4, 1988, to
esign and procure an interim treatment system for ground-
ater from some of the 20-8eries wells, alleviating the

City's water shortage. CH2M HILL was also authorized to

moemilta/nns 1 1




velop a plan for implementing a full scale treatment sys-
m for long-term, cost effective treatment of the 20-Serles

111 Flield.

‘anular activated carbon (GAC) was proposed as a viable
‘eatment alternative which could be provided on a timely
18is until a full-scale treatment system could be con-
:ructed. Other types of treatment systems for flow rates
rar 4 mgd were not available within a short time frame,
1lgon Carbon Corporation agreed to provide two GAC systems
Lthin 1 week after entering into an agreement with the City
1d a third unit 1 week later. Calgon and the City reached
1 agreement on March 17, 19B8, and the first carbon unit
rrived on March 23, 1988, The second unit arrived the fol-
owing day. PBCHD approved the effluent water guality from
oth carbon systems on March 28, 1988 and the City began
sing Wells 22 and 23 that same day. The third carbon unit
t Well 24 was put into operation on April 4, 1988. A fourth
AC unit was eventually installed at Well 25 to meet

ncreasing water demand.

'he City authorized CH2M HILL to conduct a preliminary

gpntamination assessment on May 27, 1988. This work would
inde information to support the City's legal efforts
L

inst Aero-Dri, the alleged source of contamination.

.2 PURPOSE

'he preliminary contamination assessment fileld activities
ere conducted to obtain information confirming a potential
ource of production well contamination, and provide an
nitial estimate of the contaminant plume magnitude. The
esults of the assessment are contained in this report and

nelude:

Private well inventory
Geophysical logging

Soil sampling

Monitor well installation and surveying

Groundwater sampling and analysis

Split groundwater sampling with Aero-Dri consultant

4000CD0

1lso included is a previously published result summary of
he water quality sampling program conducted by CH2M HILL on
aw water from 20-Series wells and finished water from the
TP; and resultg of the groundwater flow modeling performed
y CH2M HILL of the 20-Series and Golf Course Well Fields.



. | Saction 2

SITE DESCRIPTION

2.1 SITE LOCATION

The City of Delray Beach 20-Series Well Field is located in
south Palm Beach County between Linton Boulevard and Atlantic
Avenue. Figure 2-1 shows the location of the 20~Series Well
Field within the City of Delray Beach. The 20-Series Wells
are about 400 feet east of I-95 just north and south of

S.W. 10th Street. Well 21 is located on the north side of
S.W. 8th Street between S.W. 13th and S.W. l4th Avenues.
Wells 22, 23 and 24 are located on the east side of S.W. 15th
Avenue between S.W. 7th Street and S5.W. 10th Street. Well 25
is located about 100 feet south of 5.W, 10th Street near a
Florida Power and Light (FPL} transformer station. Well 26
is located just east of I-95 near the FPL transformer station,
Figure 2-2 shows the locations of the 20-Series Wells, Ta-
ble 2-1 summarizes construction data provided by the City on
the 20=-Series Wells.

Aero-Dri is located on S.W. 10th Street, about 1,000 feet
east and southeast of the production wells. The area c¢hosen
for this study extends from Poinsettia Drive on the southeast
to §.W. l6th Avenue on the west. Poinsettia Drive is south-
east of Aero~Dri and 5.W. 16th Avenue 138 west of the 20-Series
Well Field.

2.2 PREVIOUS INVESTIGATIONS

Aero-Dri conducted a preliminary investigation in the
immediate vicinity of the suspected spill site (Dames and
Moore, 1987). Two monitor wells were installed on QOcto-
ber 22, 1987 to collect groundwater samples. These wells
were installed at the southwest corner of the Aero~Dri
building in the area of the suspected spill. The screen
intervals for the wells were set at depths of 20 to 25 feet
for MWw-1 and 40 to 45 feet for MW-2, Four so0il samples at
approximately 5-foot intervals were collected during the
installation of the wells.

Groundwater and soil from the two monitor wells were analyzed
using EPA Methods 601 (purgeable halocarbens) and 602 (purge-
able hydrocarbons). The Method 601 analysis showed elevated
levels of tetrachloroethene in the range of 26 parts per
billion {ppb) in scil taken from a depth of 15 feet at MwW-1,
to 585,000 ppb in so0il taken from near the surface at Mw-2.

A more detailed summary of the available scil analysiz is
given in Table 2-2.

Tetrachlorocethene levels in groundwater were 5,600 ppb in
MW-1 and 531,500 ppb in MW-2. In addition, 450 ppb and
430 ppb trichloroethene were measured in groundwater from
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Table 2-1
CONSTRUCTION DATA, 20-5ERIES WELLS

Approximate Approximate

Cased Screened Rated

Well Diameter Interval Interval Capacity
Number {inches) (feet) (feat) (gqpm}
21 12 0-110 110-150 9200
22 12 0-110 110-150 1,000
23 12 0-100 100-140 1,000
24 12 0-110 110-150 1,000
25 12 0~110 110-150 1,000
26 12 0-110 110-150 1,000




Table 2-2
SUMMARY OF PERTINENT SOIL SAMPLE ANALYSES
FROM THE AERO-DRY SITE

Concentration (ppb)
Soil Depth (feet)

Surtace 5 10 15
MW~1
Benzene 0.1 5 <0.1 <0.1
Ethylbenzene 0.1 4 11 1
Toluenes <0.1 8 7 12
o-Xylene <0.1 11 35 3
m-Xylene <0.1 11 32 4
p-Xylene <0.1 <0.1 <0.1 0.2
Chloroform 6,900 <250 <250 <250
Trichlorcethene <250 {2590 {250 <250
Tetrachloroethene 4,030 4,469 2,274 26
MW-2
Banzene <0.1 <0.1 <0.1 <0.1
Ethylbenzene <0.1 18 <0.1 0.1
Toluene <0.1 6 <0.1 <0.1
o-Xylene <0.1 66 <0.1 <0.1
m-Xy lene <0.1 30 <0.1 0.1
p-Xylene <0.1 42 <0.1 0.1
Chloroform <250 <250 €250 {250
Trichloroethene <230 €250 <250 <250
Tetrachloroethene 585,000 480 408,000 4,600

Source: Compiled from Preliminary Contamination Assessment
Report, Perchlorcethylene Spill, Aero-Dri Corporation™
Site, Dames & Moore, December 21, 1987.

r
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.M'W—l and Mw-2, respéctivaly. Table 2-3 summarizes the ground-
water sample data for MW-1 and MW=-2 located on the Aero-Dri
property.

The Method 602 analysis indicated the presence of benzene,
ethylbenzene, toluene, and xylene in soil samples from Mw-1
and MW=2. Each of these compounds except toluene were also
detected in the groundwater. At MW-1, as much as 5 ppb ben-
zena, 1l ppb ethylbenzene, 12 ppb toluene, 35 ppb o-xylene
and 32 ppb m-xylene were found in the soil column. Similar
concentrations were detected in soil from MW-2 for some para-
meters. In the groundwater, 17 ppb ethylbenzene and 1 ppb
o=xylene were measured in MW-1, while 14 ppb ethylbenzene,
12 ppb benzene, 4 ppb o-xylene, 6 ppb m-xylene and 3 ppb
p=%xylene were detected in MW-2, The presence of these com-
pounds typically indicates contamination by petroleum
products.

CH2M HILL conducted a water quality sampling program for the
City between February and June 1988 (CH2M HILL, August 1988).
Finished water samples from the City WTP were analyzed for
SDWA parameters by EPA Method 524.2. The results of this
study plus a summary of analytical results for 20-Series
well samples are contained in Appendix A.

.2 .3 LOCAL HYDROGEOLOGY

The well fields in Delray Beach withdraw groundwater from
the unconfined surficial aquifer. Most of the production
wells are constructed to a total depth of 130 to 150 feet
below land surface (bls). The production interval of these
wells extends from approximately 100 feet bls to the total
depth of the wells.

The geology of the surficial aguifer in the vicinity of
Delray Beach is composed of the Pamliico Sand and Anastasia
Formations, Lithologic logs from two wells in the Golf
Course Well Field (under construction) show fine to medium
sand to approximately 70 feet bls. Calcareous sandstone
with shell fragments are found below the sand layers to
approximately 200 feet bls. The bottom of the surficial
aquifer is bounded by layers of clay and silt beds.

Pumping tests conducted by other City consultants on the
Golf Course Well Field indicated that the portion of the
aquifer tapped by the production wells responds as an
unconfined agquifer. No laterally-persistent confining
layers appear to be present above 200 feet bls.

Water levels in the surficial aquifer range from 8 feet

bove the national geodetic vertical datum (NGVD) of 1929 to
less than zero feet NGVD near the City's NMorth and South
Well Fields. The direction of regional groundwater flow
appears to be towards the east-southeast (Land, et al.,



. Table 2=13

SUMMARY OF PERTINENT GROUNDWATER SAMPLE ANALYSIS
FROM THE AERO-DRI SITE
(OCTOBER 30, 1987)

Concentration (ppb)

Compound MW-1 MW-2
Benzene 0.1 12
Ethylbenzene 17 14
Toluene 0.1 0.1
o-Xylene 1 4
m-Xylene {0.1 6
p—Xy¥lene 0.1 3
Trichloroethene 450 430
Tetrachloroathene 5,600 531,500

.:mrce: Compiled from Preliminary Contamination Assessment
Report, Perchloroethyiene Spill, Aero-Dri Corporation

Si1te, Dames & Moore, December 21, 1987.
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193) , but canals and pumping well fialds tend to alter and
intercept the flow patterns. The primary source of recharge
to the agquifer is rainfall, however, some of the recharge 1is
provided through canal leakage, particularly near the pumping

well fields.




. section 3

FIELD INVESTIGATIONS

WELL INVENTORY

results of a private well inventory were obtained from
PBCHD. This study showed that private wells are located
h of 5.W. 10th Street along 0ld Germantown Road and Poin-
ia Drive. This area is south-southwest of the Aero-Dri
erty and suspected spill site. Nine private wells were
»led by PBCHD and analyzed for purgeable organics by EPa
tod 624. The approximate locations of these wells are

in in Figure 3-1. None of the contaminants detected at
Aero-Dri site were observed in these gamples. The ana-
ical results of these samples are contained in Appendix B.

City of Delray Beach currently operates three well

lds, the North, South, and 20-Series Wells. A fourth

1 field is currently under construction. These well
:1ds are shown in Figure 3-2. The North and South Well
11ds are located along Swinton Avenuve, from N.E. 8th
reet to S.E. 10th Street. These tweo well fields consist
17 production wells with a combined capacity of approxi-

y 13 mgd. The City, however, has been limited on its

.‘Ig from some of these walls by the SFWMD because of
ltwater intrusion problems. Some of the wells are out of
rvice due to mechanical problems., Well 16 from the South
11 Field is the ¢losest to Aero-Dri. It is located
proximately 4,000 feet east of Aero-~Dri.

@ Golf Course Well Field is currently under construction
the Delray Beach Municipal Golf Course, which is located
st of Interstate 95 and the 20-~Series Well Field. This
11 field will consist of seven wells located between aAtlan-
c Avenue and Lowson Boulevard., The Golf Course Well Field
1l have a permitted capacity of 7.5 mgd and is scheduled
be in operation by early 13%89. The closest of these wells
Aera~Dri is 8W which is about 2,600 feet west of Aero-Dri,

2_GEOPHYSICAL LOGGING

nitor wells were installed as part of the preliminary
ntamination assessment. During the drilling of the monitor
11s, geophysical logging was conducted to help describe

¢ stratigraphic conditions. Two logs were run, the natural

mma ray and the single point electric. The natural gamma =—"

y log detects “the presence of clay and silt while the sin-
e point electric log yields gqualitative changes in sediment
rmeability throughout the geologic profile.

L upper sediment layers (strata) in the study area consist
inly of unconseclidated sand and shell. Deepar strata may

—

{

s
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tain legs permeable confining layers, characterized by

presence of silts and clays. These confining layers may
atard vertical movement of water and contaminants. These
ayers can be identified with geophysical logs. The purpose
f the logging was to assist in establishing appropriate
creen intervals for the monitor wells and to identify po-
ential confining layers which would affect the migration of
ontamination.

eophysical logging was conducted on two test boreholes
ocated near monitor well W-1 and monitor wells W-9B and
=10B (Figure 3-3). Borahole G-1, located near W-9B and
=108, was drilled to a depth of 202 feet and logged to a
epth of 199 feet. Difficulties occurred during construc-
ion of test borehole G~2, which was located near W-1. This
orehole was therefore abandoned and replaced with G-2a.

-2a was drilled to 205 feet and logged to 202 feet. The
amma ray and electrie logs are presented in Appendix C.

ased on the drill cutting analysis and the geophysical logs,
slight formation change was encountered between depths of

05 and 135 feet. This change represents a transformation
rom the fine~grained sands of the upper 100 feet of the
urficial aquifer to the coarser-grained sandstone and shell
f the production zone of the well field (approximately 100

50 feet bls). No confining layers were detected, there-

, & direct connection exists between the upper sands and
he deeper, more permeable production zone within the study
rea. Chemicals disposed of at the land surface would appear
> have no geological impediment for migrating through the
oper sediments to the more permeable production zone.

.3 MONITOR WELI, INSTALLATION

an monitor wells were proposed in the Preliminary Contami-
aition Assessment Plan (PCAP} (CH2M HILIL, May 1988), howaver,
1ly seven of the proposed wells were actually installed,

va of the proposed monitor wells (W-7 and W-8) were to be
ycated just west of the Aero-Dri property. Consultants for
sro-Dri had installed monitor wells near this location;
ierefore, W=7 and W-8 were eliminated from the plan to

roid duplicating Aero-Dri's efforts.

‘0o monitor wells (W-1 and W-2) were -to be placed west of

le 20-Series Well Field, These wells were anticipated to

» background wells screened from 150 to 160 feet and 190 to
0 feet, respectively. These monitor wells were to be con-
ructed using surface casing to prevent transporting con-
mination downward to the deeper parts of the aquifer should
ntamination be present in the upper sediment. Unexpected
bsurface canditions at this location, however, would have
,the installation of the deeper monitor well cost pro-

; ive using this approach. It was determined, therefore,

T119/00% "_a




..hat only one monitor well would be installed in this loca-
tion, Geophysical logs were used to aid in locating the
well screen in a highly transmissive zone near the 150~foot
depth, This approach would help insure that the monitor
well was located in the most likely path which contaminants

would be transported.

Monitor wells W=9 and W-10 shown in Figure 3-1 of the PCAFP
were proposed to be located at the corner of Poinsetta Drive
and O0ld Germantown Road. These two monitor wells were ac-
tually installed about 200 feet west of this intersection.
The revised locations have been designated W=-9B and W=10B in
this report. The proposed screen depths of these two monitor
wells waere 60 to 70 feet and 100 to 110 feet, reaspectively.
Information obtained after the PCAP was publishad indicated -
that Aero-Dri consultants were installing monitor wells south
and southeast of the suspected spill site on the Aero-Dri
praoperty. The screen depths for their wells ranged from

40 to 90 feet. It was decided, therefore, that W=9B and
W-10B should be deeper than was proposed to compliment the
information obtained from the Aero-Dri monitor wells and
present a more complete assessment of the vertical profile.
The screen depths for W-9B and W-10B were increased to

depths of 140 to 150 feet and 120 to 130 feet, respectively.

.Ae monitor wells were installed by the mud rotary drilling
echnique. The wells were constructed with 2-inch Schedule

40 PVC casing and screen, The completion diagrams for the
seven monitor wells are given in Appendix D. Table 3-1
summarizes the construction details for these monitor wells.

3.4 S0IL SAMPLING

Soil samples were collected during installation of two
monitor wells. Soil from the first boring (B-1) was taken
during the installation of monitor well W-5 and soil from
the second boring (B-2) was obtained during the installation
of monitor well W=3 (Figure 3-3). Two samples were obtained
at each boring. The first sample was collected at 12 to

14 feet bls while the second was collected at 14 to 16 feet
bls. The samples were analyzed for volatile organic com-
pounds (VOCs) and total organic carbon (TOC). The TOC
measurements will be used in subsequent discussions
regarding contaminant fate and transport.

No VOCs were detected in soil samples from this shallow
depth, The TOC' of the soils ranged from 126 mg/kg of soil to
253 mg/kg of soil. The results of these analysis are con-

tained in Appendix E.



Table 3-1
MONITOR WELL CONSTRICTION DATA

Estimated Gravel

Cased Screaned Pack Bantonite Cement

Diameter Interval Interval Interval Saal Interval

Wall No. {inches) {Eamt) (faat) {feat) (feat) {feat)
W-1 2 0-145% 145-155 140-155 1 0~139
W=1 2 0-110 110120 105-120 1 0-104
W-4 2 0-140 140-150 135-150 1 0=-134

W=5 2 0-20 90-100 AS-100 1 0-84 °
W=-6 2 0-130 130-140 125-140 1 0-124
W-9B 2 =140 140=150 135-150 1 0-134
W-10B 2 0-120 120-~130 115-130 1 0-114
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Table 31-2
SAMPLE CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

Presmrvation
Sample Parameter Container® Technique®’© Maximm Holding Time’
Metals [except PG HND3 to pH <2 & months
Chromium (VI) and
Mercury]
Chromium (VI) PG Cool to 4°C 24 hours
Mercury PG HNO, to pH <2 18 days
Purgeable . G, Teflon~1lined Cool to 4°C 14 days
Halocarbona geptom
PurgeableE G, Teflon-lined Conl ta 4°C 14 days
Aromatics z=eptum HC1 to pH ¢29
BaseIHeutraIE G, Teflon-1ined Conl to 4°C 7 days until extraction,
Extractables septum 40 days nfter extraction
Acid thractahlesE G, Taflon-lined Cool to 4°C 7 days until extraction,
septum 10 days after extraction
Pesticidesh G, Teflon«lined Cool to 1°C T days until extractlon,
cap pH 5-9 40 days after axtractlion
- P.G Cool to 4°C, 14 days®
NaOH ta pH »>12
EDB G, Teflon-lined Conl to A°C 14 dayx _
septym

Spslyathylene (P) or Glass [G).

bsamplc preservation should be performed immediately upon sanmple collectien, For
compasite chemjcal samples each aliquot should be pregerved at the time of collection.
When uge of an automated sampler nakex it impossible to preserve each allguet, then
chemical samples may be preserved by maintaining at 4°C until compesiting and sample
splitting is completed.

Shaen any gamplie ls tn be shipped by common carrier or sent through the United States
Malls, it must couply with the Department of Tranaportation Hazardous Materizls
Regulations (49 CFR Part 172). The person offering such material for transpsrtation is
responsible for enzuring such compliance. For the pregsearvation requirements of Table
6-1, the Office of Hazardous Materiais, Materials Transportation Pureau, Department of
Transportation haz determined that the Hazardous Makterials Regulations do not apply to
the follaving materials: hydrochloric acid (HC1} in water solutions at concentrations of
0.04% by welght or less (pH about 1.96 or greater); nitric acid (NHO,) in water solutlons
at concentrations of 0,15% by weight or less (pH about 1,62 or qreatgr): sglfuric acid
{H.50,) in vater gsolutlions at concentrations of 0.35% by weight or less (pH about 1.13 or
gtaattr}; and sodium hydroxide (NaOH) in water solutions at concentrations of 0,080% by
weight or less (pH about 12.30 or leas).

Samplex chould ba analyzed as goon ag pogaible after collection. The timex listed are
the wmaxipum times that zamplex may be held beaforem analysis and still be considersd valid.
Samples may be held for longer periods only if data on file show that the specific types
of samples under study are stable for the longer time, and has received a variance from
the I1.5. FFA Regional Adminixtrator. Some samples may not be stable for the maximum time
period glven in the tabla. A permittes, or monitoring laboratory, 1s obligated to hold
the sample for a ghorter time if knowledge sxists to show that this 13 pnecessary teo

maintain sample stability,

.Ha.ximun holding time 15 24 hours vhen sulfide is present, Optlonally all samples may be
tested with lead acetate paper beforsm pH adjustments in order to determine 1f sulfide =
present. If sulfide ls present, it can be removed by the additlion of cadmium nitrate
powder until a negative zpot test iz obtained. The zample is filtered and then NaOH is

added to pH 12.

=9



. ' Table 31-2

(Continuad)

quidnnce applies to samples to be analyzed by GC, LC, or GC/MS for apeacific compounds.

Tsample receiving no pH adjustment must be analyred within seven days of sampling.

hWhun the axtractable analytes of concern fall within a single chemical category, the
specified preservatlive and maximm holding times should be observed for optimum safequard
of sample integrity. WHhen the analytes of concern fall within two or more chemical
categories, the sample may be pressrved by cooling to 4°C, reduycing residual chlotine
with 0.008% =odium thiosulfate, storing in the dark, and adjusting the pH to 8-9;

samples preserved in this manner may be held for *aven Aday3s bwfore extractlon and for
Forty days after axtractlon. Exceptions to this aptional preservation and holding time
procedure are noted in foothote e (re: the requirement for thiosulfate reduction of
resldual chlorine).

1For the analysis of diphsnylnitrosamine, add (Q,00B% Nazszﬂ3 and adjust pH to 7-10 with
NaOH within 34 hourx of sampling,
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etrachlorcethene and trichloroethene were detected in water
samples from Monitor Wells wW-3, W-4, W-5, and W-6. These
four wells are located between the suspected spill site and
the 20-Series Wells. Tetrachloroethene and trichlorocethene
were not detected in W-1 or in W-9B and W=10B. Monitor
Well W=1 is locatad west of the 20-Sarjies Well Field, whare-
as W-9P and W-10B are located south-southeast of Aero-Dri.
These results are summarized in Table 3-3. Appendix F con-
tains the laboratory analysis for the groundwater samples
collected from the monitor wells installed for this study.

None of the pesticides contained in EPA Method 608 were
detected in the samples from Monitor Wells W-3 and W-5.
Priority pollutant metals were also not detected in these

wells.

Benzene, toluene, ethylbenzene, and xylene were detected in
the October 30, 1987, samples from MW=1 and MW-2 at the Aero-
Dri site. None of these compounds were detected in the

offsite monitor wells.

3.7 SPLIT SAMPLING

At the direction of the City, CH2M HILL obtained samples
from monitor wells installed by consultants for Aero-Dri.
.wi:: such split sampling events occurred. The first was on

a

y 25, 1988 and the second was on August 4, 1988, During
the first split sampling activity, 14 monitor wells located

on the Aero-Dri site plus Production Wells 22, 23, 24, and 25
were sampled. Seven additional monitor wells were installed
after the first split sampling event. Four of these addi-
tional monitor wells were off the Aero-Dri property. Fig-
ure 3-4 shows the location of the on-site monitor wells and
Figure 3-5 shows the location of off-site monitor wells
installed by Aero-Dri's consultant.

All samples collected during the May 25, 1988 split sampling
ware analyzed by EPA Methods 601 and 602. 1In addition, the
sample from MW-2 was analyzed for base neutral and acid ex-
tractable compounds (EPA Method 625) and priority pollutant
metals. The highest contamination was detected in samples
from MW=]1 and MW-2. These samples contained 15,000 ppb and
53,000 ppb tetrachlorcethene, respectively. In general,
contamination was detected in monitor wells located west and
northwest of the Aero-Dri building. Contamination was not
detected in samples from monitor wells located south, south-
east and east of the Aero-Dri building. WNo significant
levels of base neutral, acid extractable or priority pollu-
tant metals were detected in the sample taken from MwW-2.
Table 3-4 summarizes the tetrachloroethene and trichloro-

thene concentrations for this sampling event. Appendix G

ntains the laboratory analysis for the May 25, 1988, split
sampling event.
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. , Table 3-1
SUMMARY OF PERTINENT GROUNDWATER ANALYSIS

Concentration {(ppb)

Hell No. Tetrachloroethene Trichloroethene
-1 BMDL BMDL

-3 1,200 60

-4 47 3.2

W-5 250 87

W-6 650 13

W-9B BMDL BMDL

W-10R8 EMDL BMDL

Note: BMDIL = Below Method Detaction Limit

memr1in /11
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Table 31-4

. SUMMARY OF PERTINENT GROUNDWATER ANALYSIS FOR
SPLIT SAMPLES OBTAINED FROM AERO=-DRI CONSULTANT

Concentration, (ppb)

Tetrachloroethene Trichloroethene
LYY . " "
Well No. 5/25/88 ﬁﬂﬂw 8/4/BB?ﬂwﬂ“ 5/25/88 Eﬂﬁi B!4/BSTﬁQﬂ?
MW-1 115,000 1448 3,700 2170 450 +w- 96 123
MW-2 53,000 s51e0 63,000 e <5,000 =279 $5,000 2oz
MW-13 220 37 29  wmoL 220. 347 2958 15z
MW-4 NI ~T BMDL ¢4 NI ~f BMDI, 2B
MW-5 NI w~T 24 533 NI W~T BMDI, BMb
MW-=6 NI ~1 2,800 sanL. NI <100 1740
MWC1-A 4,100 73dice 2,900 mse  <1,000 g £10Q 355
MWCl-8 1,800 33 1,100 i 22 . 100 2
MWC1-C 1.8 DBMDL BMDL w®mMbc BMDL, @mmoL BMDI, ®¥moL
MWC2-A BMDL ®mot BMDL - 1.6 BMDL, BmD& BMDI. ™Mbl
MWCZ~-B BMDL ®mpco 1.7 4.7 BMDI, #mrve BMDI, BRDbL_
MWC2-C BMDL wBwmpi BMDL ®mbi. BMDL nmpe BMPDIL, ®mpe
MWC3-A BMDL w®wmoL BMDL, =a BMDIL, wmpe- BMD], »mbL
MWC3=HB BMDL egmboL BMDI, “wp BMDL, rmmy- BMD], Fmoi
MWC4-A BMDL Fmo 3.0 40 BMDI, FMmoe BMDL, FmMoo.
MWC4-B BMDL s®BroL 4.1 .5 BMDI, PFmoo 1.2 %
MWC4=C BMDL 3.4 7.4 17, BMDI, ®mri 1.1 3mpc-
MWC-SA NI NT 1,300 350 NI wI <100 z7.x
MWC=-5B NI N 310 a3+9 NI MX €10 ¢4
MWC-6A NI ME 560 349 NI AT <10 1
MWC-6E NI t/ L 7.3 3.1 NI T BMDL "~
PW-22 BMDL W~ BMDI, ®mobl 1.2 Wi BMDI, Pr@c
Pw-23 21 nod 28 1.1 BMDI, &2 4.6 .2
PW-24 190 w~a 480 537 22 MR 77 €9
PW-25 BMDL w~a 36Q 3e3 BMDL ~A 39 31d
Pw=26 NA A A BMDI., Bmec. NA A A BMDIL Brmve
Note: NI = Weall not installed at the time of sampling
BMDL = Below Method Detection Limit
NA = Not Analyzed
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Table 1-4

SUMMARY OF PERTINENT GROUNDWATER ANALYSIS FOR

SPLIT SAMPLES OBTAINED FROM AERO~-DRI CONSULTANT

Well No.

Concentration,

{ppb)

Tetrachloroethene

\bg T —

Trichloroethene

LT _ ™
5/25/88 ﬁiJh 8/4/88 MNH“ 5/25/88 Eﬁjﬁ B/4/88 ?ﬁ#ﬂ*

MW-1 FisTooo-ww!l 3,700 2200 Fasg¥ice 96 123
MW-2 53,000 531060 63 000 1110 {5,000 =1 5,000 101
MW-3 220 237 i 29 ‘wmoL 12203347 2 1220
MW-4 NI ~I BMDI b, NI ~F BMDL PMPe
MW~5 NI wr 924 w97 NI W~T BMDL _®ADL
MW -6 NI W~NI 2,800 gravL NI I ¢ 100180
MWC1-A 4,100 3sco 2,900 560 <1,000 19 <100 35%
MWC1-B . 1,800 1% 1,100 e 22 7.x <100 na
MWC1~C " 1.6 BMODL BMDL eMDL  PMDI, @MUl BMDL 3¥woL
MWC2-A BMDL ot LRMDLE 2.6 BMDL Bmo0t-  BMDL BmbL
MWC2-B BMDL, BMoc 1.7 4.7 BMDL #mot BMDIL BAbL
MWC2«C BMDL ®9mec  BMDL #mpL BMDL wswpe BMDL, ®B™mbL
MWC3=A BMDL, w¥mo. ' BMDL™W.® BMDL ®mp. BMDL ®moUL
MWC3~B BMDL #®moL BMDL 3msl.  BMDL emre BMDI, BmMbe.
MWC4~A BMDL Bmow 3.0 4o BMDL #rMo- BMDL, FMrr
MWC4-B BMDL #mpL 4.1 1.5 BMDI, BEmowo 1.2 v
MWC4-C BMDL 1.4 7.4 13, BMDI, PmrpL 1.1 #mpes
MWC-5A NI NT 1,300 1370 NE ™M <100 272
MWC-5B NI ~E 310 3+ NI ~z - <10 ¢3
MWC~6A NI  w~E S60 249 NI e (10 19
MWC-61 NI ML 7.3 3.3 NI ~t BMDL ®rMb—
PW-22 BMDL ~» BMDL #moL 1.2 w4 BMDL ®BmMte
PWH-23 21 A A 28 1.2 BMDL ~ 4.6 Z.2
PW-24 190 w~a 480 537 22 wa 77 41
PW-25 BMDL w4 360 3oz BMDY, xA 39 3y
PW-26 NA N A BMDIL, pBrmpoe NA A BMDI, ®mor
Note: NI Well not installed at the time of sampling
BMDL = Below Method Detection Limit
NA = Not Analyzed

DBT119/012

L



Samples collected on the August 4, 1988 split sampling
activity were analyzed only by EPA Method 601 and 602, The
highest contamination was measured in MW-1 and MW-2. The
concentration of tetrachlorovethene in these samples were
3,700 ppb and 63,000 ppb, respectively, High concentrations
of tetrachloroethene were also detected in monitor wells
located west and northwest of the Aero=-Dri building. Low
levels of tetrachloroethene were also detected in three moni-
tor wells east of the Aero-Dri bujlding., Monitor wells in-
stalled off-site by Aero-Dri's consultant were also sampled
during this split sampling event. The results of these anal-
ysags for tetrachloroethene and trichloroethene are summarized
in Table 3-4. Appendix H contains the laboratory analysis
for the August 4, 1988 split sampling event.

3.8 FATE AND TRANSPORT OF CONTAMINANTS

The factors which control the movement of contaminants in

the subsurface primarily include hydrodynamic, abiotic, and
biotic processes. Each of these processes include parameters
which promote or retard contaminant transport rates. The
magnitude of each of the transport processes and consequently
the contribution of each process in influencing the rate of
transport is depandent on contaminant and soil/groundwater
system characteristics. Hydrodynamic processes include ad-
vection and dispersion. Advection is the movement of conta-
minants at a rate equal to the groundwater flow. Dispersion
describes the spreading of a contaminant plume as the ground-
water follows a tortuous path through the pore spaces hetween
go0il particlea. The contaminant concentration ia diluted
during the dispersion process.

Ablotic processes describe the nonbiological interactions
between the contaminant and the subsurface environment.
These processes include adsorption/descorption, ion exchange,
solution/precipitation, oxidation/reduction, and acid-base
reactions. The most important of these interactions in
cases involving organic compounds is typically adsorption/
desorption.

Adsorption of organic chemicals in so0il has been estimated
from physical and chemical properties of the aquifer and the
contaminant (Karickhoff, Brown and Scott, 1979). The sand
fraction was much lese efficient in adsorption studies than
was the silt and clay fractions. The effectiveness of ad-
sorption in retarding the movement of organic compounds in
the subsurface can be estimated using the scoil organic frac-
tion content :and the contaminant octanol/water partition
coefficient. The following will discuss adsorption as a
mechanism for retarding the migration of tetrachloroethene
in s0il at the 20-Series Well Field.

DBT119/005 3-16



Organics present in soil at a level noﬁ exceeding 60 to
70 percent of their agueous solubility follows a linear ad-
sorption isotherm. This relationship is given as follows:

X =KC 3.8a
p { }

where:
X = gorbate concentration on the sediment (ppb)
K

P
C = equilibrium sorbate concentration in solution (ppb)

partition coefficjient (dimensionless)

The agueous solubility of tetrachlorcethene is approximately’
200,000 ppb. All samples collected during this study con-’
tained tetrachloroethene concentrations less than 60 percent
of the solubility. Therefore, Equation 3.8a should be wvalid
for this study. The term sorbate refers to the organic
chemical of interest. The partition coefficient, X , is a
measure of the affinity of the individual compound Yor a
particular aquifer material. K_may therefore have a d4if-
ferent value for each organic cBmpound and soil system. K
however, has been shown to ba related to the organic contefit
.cuf the soil. This relationship is given as follows:

_ 6
Kp = [KOCJ(oc)I(I x 107) (3.8h)
where:
LI organic carbon partition coefficient
{dimensionless)

oc = organic carbon content of soil (mg/kg s0il)

The organic carbon partition coefficient, K_ , is a measure
of the tendency for an organic compound to Bgrtition between
water and organic matter in soils. The K can be estimated
from the octanol/water partition coeffici®fit, K . The K

ig an experimentally determined parameter which®Ys dependgﬂt
on the organic compound's physical properties. The relation-
ship between X and Ko given by Karickhoff, et al. (1979)
is given below:

logKDc = laqKﬂw - 0.21 (3.8c)

where: '

.

Row = octanol/water partition coefficient
{dimensionless)

Using these relationships with the primary contaminant in
the 20-Series Well Field, tetrachloroethene, a preliminary
estimate of the adsorption characteristics in mitigating the
movement of tetrachlorcethene from a spill source can be

-




thene is 2.60 {(Canter, Knox, and Fairchild, 1987). Substi-
uting this value into equation 131.8c above yields a logk
of 2.39 (K = 245). The mean organic carbon content of%Fhe
four soil Bgrings wag 180 milligrams (mg) organic carbon per
kilogram (kg) of soil. Substituting the values of K and
organic carbon into equation 3.8b yields a XK _ equal 88 0.044.
In the s0il system at 20-Series Well Field, Pherefore, only
about 4 percent of the tetrachloroethene would be expected
to adsorb to the aquifer material while the remainder would
flow with the groundwater.

Iietermined. The log octanol/water partition for tetrachloro-

Biological processes can also affect the fate of organic
compounds in the subsurface environment. At the Aero-bDri
site, tetrachloroethene and trichloroethene were detected in

the groundwater. Analysis of water from the preoduction wells

indicate the presence of cis-1,2,-dichloroethene and trans-
1,2,-dichlornethene in addition to tetrachlorcethene and
trichloroethene. The two dichloroethene isomers have been
shown to be degradation products of tetrachloroethene and
trichloroethene in other studies (Wood, Russell and Payan,
1981; and Wilson, Smith and Rees, 1986). The presence of
cisg=1l,2,-dichlorcethene and trans-1,2,-dichloroethene in the
20~Series Well Fijield samples are likely the result of bio-
logical degradation of tetrachloroethene and trichloroethene,.

"H2M HILL conducted an evaluation of the groundwater flow in
he vicinity of the 20-Serjies Well Field (CH2M HILL, Sep-
tember 1988). The results of this study are contained in
Appendix I, The results of this groundwater flow modeling
simulation indicated that the zone of influence of the
20-Series Well Field included the Aero-Dri property and the
suspected spill site. Chemicals spilled at the site would
therefore be drawn tc the production wells with the ground-
water flow particularly since no silty or clayey layers were
detected during the monitor well drilling which would retard
the movement of contaminants into the transmissive production
zone. Figure 3-6 shows the simulated steady state ground-
water contours and Figure 3-7 shows the associated ground-
water flow lines from the modeling study. The actual pumping
scenario varies depending on the operation of the WTP. The
actual pumping scenario also influences the movement of the
contaminant plume. For example, if Well 24 was shut down,
the contamination would be expected to be drawn toward
Wells 25 and 23. This simulation assumed Wells 21, 22, 23,
24, and 25 were pumping. Actual groundwater elevations may
vary from the simulated values depending on among other
things the City pumping schedule.

Depth-to~water measurements were collected at the time the
monitor wells were sampled. By using the casing elevation
determined during the site survey, the water levael elevations
in each monitor well could be determined (Table 31-5). The
water level elevations showed that the groundwater flows

DBT119/005 3-18
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.-_-. Table 3-5

WATER LEVEL MEASUREMENTS
(SEPTEMBER 1, 1988)

Casing Water

Elevation Depth-to-Water Elevation
Well No. (feet NGVD) {feat) (feet NGVD)
W1 14.60 17.14 -2.54
Ww-3 12.92 16.85 -3,93 |
W-4 12.55 16.63 -4.08 | |
W5 14.04 15.85 -1.81 i
W-6 14.45 16.57 -2.02 E
W-9B 15.78 14.42 ‘1.36 !
W-10B 15.91 14.38 1.53 i
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west-northwest from W-98B and W-10B to wW-3 and W=4. In addi-
tion, groundwater flows east from W-1., These data indicated
that the pumping from the 20=-Series Well Field controls the
flow of groundwater between and including the suspected spill
site. The actual water level measurements were slightly

less than the simulated steady state groundwater levels.
However, the direction of groundwater flow as indicated by
the actual water level measurements agreed with the simulated
groundwater modeling results. The groundwater flow modeling
results plus the monitor well and production well analytical
results were uged to develop the estimated location of the

contaminant plume (Figure 3-8).
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: Saction 4
SUMMARY AND COMCLUSIQNS

The summary and conclusions listed below are made based on
the information presented in this study:

1.

Geophysical logs indicated that soils in the vicinity
of the 20-Series Well Field contained fine-grained
sands in the upper 100 feet of the surficial aquifer
and coarser-grained, more-permeable sandstone and shell
between 100 and 200 feet, No confining layers were
detected that would significantly impede the migration
of contamination along the vertical soil profile.

Groundwater analysis from monitor wells installed in

the vicinity of the 20-Series Well Field indicated that
contamination was present betwsen Well 24 and the Aero-
Dri property. Contamination was not detected in monitor
wells southeast of the Aero-Dri property or in the moni-
tor well west of Well 24, Private wells sampled by
PBCHD that are located south-southeast of the suspected
spill site were not contaminated with compounds detected
at the Aero-Dri site.

Samples obtained during two split sampling events
indicated that severe contamination existed on the
Aero-Dri site. The contamination appeared to be
limited to areas west and northwest of the Aero-Dri
building.

Based on an estimate of the contamination fate and
transport aspects, adsorption of tetrachlorcethene is
minimal in the scoil at the 20-Series Well Field. Tetra-
chloroathene, therefore, remains in sclution and may
migrate with the flow of groundwater. A previous study
conducted by CH2M HILL that simulated groundwater flow
indicates that the influence zone of the 20-Series Well
Field includes the Aero=Dri property. Water level mea-
surements taken from the monitor wells confirmed the
results of thae computer simulation moedel. Tetrachloro-
ethene contamination at the Aero«bri site, therefore,
would migrate to the 20-Series Wells.
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TECHNICAL MEMORANDUM CKMHILL

PREPARED BY: CHZM HILL SOQUTHEAST, INC.

DATE: August 9, 1988

SUBJECT: Sampling and Analysis of Raw Water from the
20-Series Well Field and Finished Water ZIrom
the Water Treatment Plant

PROJECT: SEF24708.A2.98

INTRODUCTION

CH2M HILL performed water quality sampling and analysis of
raw water from the 20-~Series Well ¥ield and finished water
from the water treatment plant (WTP) during the period of
February 26 to June 17, 1988. This technical memorandum
describess the sampling activities and analytical results of
this task.

On February 23, 1988, a meeting was held between the City of
elray Beach, Florida Department of Environmental Regulation
GDERJ , Palm Beach County Health Department (PBCHD), and
outh Florida Water Management District (SFWMD). FDER
requested that the City analyze water samples from the
20~Series Well Field and the water treatment plant using a
proposed a "S500-Series” method of analysis. The 500-Series
analytical methods are recognized under EPA's Safe Drinking
Water Act {(SDWA), amended in 1986. EPA Method 524.2 is one
of the S5DWA-accepted analytical methods utilizing purge and
trap cappillary column gas chromotography and mass
spectrometry.

On Fabruary 25, 1988, the City requested that CH2M HILL
begin sampling the 20-Series wells and finished water from
the WTP, The 20-Series wells and finished water samples
were collected and shipped the following day to CH2ZM HILL's
laboratory in Montgomery, Alabama, where they were analyzed
by EPA Method 524.2. Four months of bi-weekly sampling and
analysis have been completed since then.

SAMPLING PROTQCOL

Groundwater and finished water sampling, handling, and anal-

ysis are conducted according to the procedures specified in

tha CHZM HILL Quality Assurance Project Plan (QAPP) for the
y of Delray Beach. The QAPP was prepared and submitted
FDER in April 1988.
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Sample bottles and containers were prepared according to
procedures ocutlined in Standard Operating Procedures for the
Handllgg_and Callection of Groundwater and Surface Water
Samples (FDER, 1981). Borosilicate glass bottles were
washed with Alconox detergent followed by a liberal tap
water and deionized water rinse,

Groundwater samples were collected by the following proce-
dure:
1. Each well was purged prior to sample collection,

2. Once the specific conductance, pH, and temperature had
stabilized, the purging was completed., A three- to
five-well volume purge was usually adequate.

3. Samples c¢ollected for VOC msasurement were completely
filled to eliminate air bubbles within the bottle.

The number of fileld quality control samples was approxi-
.mately 15 percent of the total number of field samples col-
lected, Field quality control samples consisted of:
. Travel bhlanks
Equipment blanks
Blind duplicate samples
Blind blanks
Blind spikes
Preservation blanks

200000

A description of the required types of containers, preserva-
tion techniques, and holding times for handling the environ-
mental samples after collection and prior to analyses is
presented in the Qctober 26, 1984, issue of the Federal
Register (49 FR 43260, Table II). The information applica-~
ble to this project ias ligted in Table 6«1 of the QAPP.

CHIM RILL field personnel labeled the appropriate sample
containers indicating the parametexr to be analyzed and other
information necessary for effective sample tracking. They
also added the necesgary preservative to each sample vial
prior to sampling. Groundwater samples were stored in con-
tainers and preserved according to guidelines outlined in
the October ZEﬂ 1984, Federal Register (49 FR 43260,

Table II}.
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When samples were shipped by ¢ommon carrier, they were pre-
pared for shipment in accordance with U.S5. Department of
Transportaticon hazardous materials regulations (49 CFR

Part 172). All samples were individually wrapped in bubble-
pack and placed in a cooler with ice packs. Chain-of-custody
procedures for sample shipment as described in Section 7 of
the QAPP were followed. The maximum holding times presented
in Table 6=1 of the QAPP were considered when shipping
samples to the laboratory.

DATA COLLECTION AND ANALYSIS

In accordance with the above sampling protocol, CH2ZM HILL
nas collected samples from the City's 20-Series Well Field
and the WTP for 4 months. The sampling and analysis that
have been completed to date are described below.

February 26, 1988--CH2M HILL collected raw water samples
from each of the 20-Series wells and from the finished water
the WTP. Samples were analyzed using EPA Method 524.2.

March 4, 1988--CH2M HILL received analytical results from
the laboratory via telephone conversation. CH2M HILL relayed
information to the City of Delray Beach.

March 7, 1988--CH2M HILL received written analytical results
of water quality sampling that was conducted on February 26,
1288. Copies of the analytical results are included in
Appendix A, '

March 11, 1988--CHZM HILL collected raw water samples from
each of the Z0-Series wells and from the finished water at
the WIP. Samples were analyzed using EPA Method 524.2.

March 14, 1988--Lou DeVillon/FDER, after meeting with the
City of Delray Beach, called CH2M HILL and suggested that
only the finished water at the WTP bhe analyzed with the EPA
324.2 Metheod., CH2M HILL concurred and agreed to continue
biweekly sample collection of the City's finished water.

March 24, 1988-~CHZM HILL collected samples from the fin-
1shed water at the WPP and from the seven golf course wells.
EPA Method 524.2 was used to analyze the finished water, and
EPA Methods 601 and 602 were selected for the golf course

‘ells samples.
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April 6, 1988--CHZM HILL received analytical results of
water quality sampling conducted on March 11, 1988. Copies
of the analytical results are included in Appendix A.

April 8, 1988~~CH2M EILL collected a water quality sample of
the finished water from the WTP and submitted the sample to
CHZM HILL's laboratory for EPA Method 524.2 analysis.

April 20, 1988=-~CHZM HILL received analytical results of
water quaility sampling that was conducted on March 24, 1988.
Copies 9f the analytical results are included in Appendix A.

April 22, 1988--CH2M HILL collected samples of raw water
from PW-24 in the 20-Series well field and from PW=12W from
the Golf Course well field, and finished water from the WTP.
PW=-12W was resampled and analyzed as per the City's request.
A raw water sample from PW-24 was analyzed for pesticides,
PCB's using EPA Method 6§08, and for volatile organic
compounds using EPA Method 681, A raw water sample from
-12W was reanalyzed for EPA Method 601/602 compounds, and
finished water sample from the WTP was analyzed using
EPA Method 524.2.

May 6, 1988--CHZM HILL collected samples from PW-24 and the
WIP, Raw water from PW-24 was analyzed for ethylene
dibromide (EDB), acid compounds, base/neutral compounds,
pesticides, PCBs, and EPA Methods 601 and 602 compounds to
aid in determining possible treatment alternatives for the
well field, Finished water from the WTP was analyzed for
EPA Method 524.2 compounds.

May 12, 1988--CH2M HILL received analytical results of water
guality sampling that was conducted on April 8, 1988. Copias
of the analytical results are included in Appendix A.

May 20, 1988--CH2M HILL collected a finished water sample
from the WIP and submitted the sample for analysis using EPA
Method 524.2.

May 25-26, 1988-~CH2ZM HILL, at the request of the City, split

samples with Aero-Dri's consultant, Dames and Moore, from

PW=-22, PW=23, FW-24, PW=25, and from 13 of their onsite moni-

tor wells. All samples were analyzed for EPA Method 601 and

632 compounds, and one sample from one of the monitor wells
‘s analyzed by EPA Methods 625 (Base Neutral) and 624

olatile Qrganic Compounds), and for priority pollutant
metals.

DBT08S/066 4



TECHNICAL MEMORANDUM
Page 5

gust 9, 198s8
24708.A2,98

May 31, 1988--CH2M HILL collected a raw water sample from
PW—-24 tQ determine the presence of mercury. This analysis
was performed after it was made known by Aero-Dri's consul-
tant that mercury was present on the site.

June 1, 1988--CHZM HILL received analytical results of water
quality sampling that was conducted on April 22, 1988. The
analytical results are included in Appendix A.

June 3, 1988--CH2M HILL collected a finished water sample
from the WTP for EPA Method 524.2 analysis.

June 6, 1988--CHZM HILL received analytical results of water
gquality sampling that was conductaed on May &§, 1988. The
analytical results are included in Appendix A.

June 13, 1988--CH2ZM HILL received analytical results of water
quality sampling that was conducted on May 20, 1988. The
analytical results are included in Appendix A,

une 17, 1988--CH2ZM HILL collected a finished water sample
om the WTP for EPA Methed 524.2 analysis.
June 20, 1988~-CH2M HILL received analytical results of

water quality sampling that was conducted on May 25 and 26,
1988. The analytical results are included in Appendix A.

June 24, 1988~-CH2M HILL received analytical results of
water guality sampling that was conducted on June 3, 1988,
The analytical results are included in Appendix A,

July 6, 1988~~CHZM HILL received analytical results of water
quality sampling that was conducted on May 31 and June 17,
1988, The analytical results are included in Appendix A.

RESULTS AND CONCLUSIONS

CHZM HILL has compiled a summary of the water quality
analytical results from the 20-Series Well Field. The
summary is included in Appendix B, In addition to the
above-mentioned analytical results, results from Broward
Testing's Laboratory weekly sampling activities have been
included,

DBTO085/066 S
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CHIM HILL has completed the work items as outlined in Task
of Addendum 1, and c¢ompiled the water guality results Zrom
the 20-Series Well Field and water treatment plant into a
data base format. We intend t¢ continue to maintain this
data base for additional project sample results.
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F WELL 21

SAMPL Tt DATE:
ARALYTLEAL LASORAFORY:

1, 2-DICHLORDBENZENE

1. 3-DLCHLORORENZENE
1,4-D1ENLOROBENTENE

0| CALOROD | FLUOROMETHANE
§, 1-0:1 CHLORDE TRANE

1, 2-D | CHLORCETRANE

1, 1-0J CHLORDETHENE
Ci3-1,2-DICHLOROETRENE
TRANS- 1, 2-DPCHLOROE T ENE
1,2-D1CHLOROPROPAME
CI5-1, 3-01CHLORDPROPENES
TAANS-1,3-D 1 COlLOROPROPENE
HETHYLEME CHLORIDE
1,1,2,2- TETRACHLOROETHAME
TETAACHLOROE THENE

1,9, 1-TRECHLORDE THANE

1,1, 2- FRECHLONDETHAME
TA1C8 OROE THENE

TR ICHLOROFLUORONE TMANE
VINYEL CMLORIDE

PARMMETER NCL
SROMO0 | CHL ORDME THANE WE
DRCHOFORN 13
BRONOME TIANE NE
LARBOM TETRACHLOAIDE 3.0
CHLORCGENRTENE uE
CHLOROETHAKE ME
2-CLORDETRYLVINYL ETHEN ME
CRLOROFORN HE
CHLOROMETHANE NE
D1 BRONOC il ORGHE TibAME :E

ME

ME

WE

NE

-~
v

(™}
™ 11111

(")
s

[T
W I
oMo =

—

HOEES: UNITS = uG/L O PPB

EPA METHOD = 501

WA = NOT ANALTRED
WE = MOT ESTAALISHED

HS = N01 SAMPLED

<1.0
«1.0
«1.0
«l.40
«.0
1.4
<1.4
«<1.0
<1.0
«1.0
<1.0
«.4
.4
1.0
<t.0
«<t.0
«<1.0
1.0
<1.0
«1.0
«1.4
1.0
<1.0
<1.0

<1.0
<1.0
1.0
1.0
<1.0

TECA

<1.0
1.0

<1.0
«<1.0
<1.0
1.0
«1.8
<1.8
<1.4Q
<t.0
«<1.0
«1.0
<1.0
<1.0
1.0
«|.8
<1.0
<1.0
<1.0
<.}
<1.0
<1.0
«i.4
<1.4
<1.0

«<i.0.

<1.0
<1.0
0.5t
<.
1.0

MROWAAD MCGINNES

1.0
«1.0
<1.4
<1.0
<t.0
<t.0
<1.0
<1.0
<1.0
<1.0
«1.0
«1.0
1.0
<t.0
<1.0
<1.0
<1.0
<1.4
.0
<1.4
1.0
<t.0
<1.n

u.ns
<.0
«1.0
.51
<1.0
<1.Q

<1.0
«1.0
«1.0
1.0
«1.10
1.0
«1.d
<t.0
<1.0
<1.0
<1.0
<1.0
.0
<1.0
<1.40
<1.Q
<1.0
<1.0
1.0
«1.0
«1.0
«1.0
<1.4
<1.0

«1.0
1.0
<1.0
<1.0
«1.0

<1.0
<1.0
1.0
<1.0
<1.0
«1.0
1.0
<1.0
<1.4
1.9
<k.4Q
<1.0
<1.0
«.0
<1.0
<1.0
1.0
1.4
<i.0
<i.0
<1.0
«1.0
«1.0
«<1.0
54.7
<1.0
1.4
<1.0
1.0
1.0

Ak A A B A A AR
coobDoBbLBe

<1.0
1.4
<t.a
<t.0
<«1.0
<1.0
1.0
«<1.0
«1.0
«1.0
1.0

C8/22/87 0/28/87 /20T 09425/87 1070387 10730787 12705707 01/25/88 02724088 03/40/88 05/07/88
AROUALD BROUARD  SACWARD EACUARD @NOUARD CH2W H1EL CH2W RILL CH2M MILL

<1.0
«<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0

<1.0



TWERTY SEIIQLL FIELD .

PROCUCT [OK 3&°CL 21

SAMPLING DATE: 08/22/87 8720787 92187 9725787 1043787 10/30/AT 1275787 1725/88 2726708 Y1188 3/7/58 Ti31788

ANALYTICAL LABORATORY: HROUARD GROMARD BROWARD MCGIMNES BROMARD BROMAAD BROWAKD BROWARD CH2M HILL CHWZM HILL CHZM MILL BROWARD

PAAAMETER MCL

BROHOD | CHLOROME THAME RE <1.0 <1.0 <1.0 «<1.0 <1.0 <1.0 <i.0 <1.0 <1.0 <1.0 <1.9 <1.4
BACHOF ORM RE <1.0 «1.0 «1.0 <1.0 <1.0 <1.0 <t.0 <1.0 1.0 <1.0 <t.0 <1.5
SROHOMETHANE NE <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0 <1.1
CARBON TETRACHLORIDE = 3.0 <1.0 «<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 «<1.0 <1.0 <1.0 <1.0
CHLDROBENIENE HE <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.4 <1.0 <1.0
CHLORCE T BANE HE <t.0 <1.0 1.0 1,0 <1.0 <1.4 «<1.0 <1.0 <1.0 <5.4 <1.0 <i.0
2-CHLORADETHYLVINYL ETHER HE 1.0 <1.0 <«1.0 <1.0 1.4 «t.0 <1.0 <1.0 «<1.0 <1.0 <1.0 <1.0
CHLOROFORM ME <l.0 <1.0 <1.0 <1.0 <t.0 <1.0 1.0 <1.0 <1.0 1.0 <1.0 <1.0
CHLORDME THANE HE <1.0 <1.4 <«1.0 <1.0 <1.0 «1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
D EBROMOCHL OROME THANE WE <1.0 <1.0 <1.d <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <3.4 <1.0
1,2-01CHLORDBENIENE ME <1.0 <t.0 «<1.0 <1.0 <1.0 «<1.0 <1.0 <1.0 «<1.0 «<1.0 <t.0 <1.0
1,3-0ICHLOROBENZENE NE <1.0 <1.0 <1.0 <t.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 «<1,0 <1.0
1.4-DICHLORDGENZE KE kE <1.0 <1.0 «<1.0 <1.0 <1.0 <1.0 <}.0 «1.0 <1.0 <1.0 <1.0 <1.0
O [CHLOROD ) FELLOROME T HANE kE «<1.0 «1.0 <1.0 <1.0 <1.0 «<1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.4
1, 1-01CHLORDE THANE NE <1.0 1.0 «1.0 <1.0 «.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-0FCHLORDETHANE 1.4 <1.0 <1.0 <1.0 «1.0 <1.0 «.0 1.0 <1.0 <i.d <1.0 <1.0 <1.0
1, 1-DICHLGROETHENE 1.0 <1.0 <1.0 <1.Q <1.0 1.0 <1.0 «<1.0 <1.0 <1.0 <1.0 <1.0 <i.0
C15-1, 2-BICHLORDETHENE NE «1.90 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0 <b.0 <1.0 <1.0 1.0
TRANS~-1,2-DCHLORDETHENE ME <1.0 <1.0 <3.0 <1.0 1.0 <1.40 <1.0 <t.0 <1.0 <t.0 24 <1.0
1,2-DICHLOROPROPANE ME <l.0 <1.0 <1.0 1.0 <t.0 <1.0 «1.0 <1.0 <1.0 <1.0 <t.0 <1.0
C15-1,3-01CHLOROPROPENE HE <1.0 <1.0 .0 <§.0 «<1.0 «<i.0 <1.0 <1,0 <1.0 <1.0 <1.0 <1.4
TRANS- 1, 3-DICHLOROPROPERE ME <1.0 <1.0 «<1.0 <i.0 «<1.0 <1.0 1.0 «1.0 <1.0 <1.0 <l.0 <1.0
METSTLENE CRLORIDE NE <1.0 <1.0 «<1.0 <1.0 <1.0 1.0 4.0 «1.0 <1.0 5.9 <1.0 <t.0
1,1,2, 2- TETRACHLOROE THANE ME <1.0 <1.0 0.55 0.45 <1.0 «1.0 <t.0 <1.0 <1.0 <1.0 140 <t.0
TETRACHL OROE THENE 3.0 35 3.4 15 .05 o 54.T 4.8 3.5 22 2.9 110 <t,0
1, 1. 1-TRICHLORCE T HANE 200.0 «1.0 «1.0 <1.4 <1.0 <1,0 <1.0 <1.0 <1.4 <1.0 <1.0 b 14 <1.0
1.1,2-TRICHLORDE T HARE RE <1.0 <1.0 1.0 <1.6 <3.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.8 <1.0
FTRICHLOROETHEME 14 <1.0 0.5 a.51 0.51 <1.0 <1.4 <1.0 1.3 5 <1.0 % 1.0
TR ICHLOROFLLOROME THAKE NE <1.0 <1.0 <l.0 <1.0 <1.0 <t.0 <1.0 <1. <1.0 <1.0} «<1.0 <1.0
VINYL CHLOREDE 3.0 1.0 <1.0 «1.0 <1.0 <1.0 <1.0 «<1.0 <1.0 <1.0 <1.0 <1.0 <1.0

WOTES: UNITS = UG/L OR PPB
EPA METHOD = 501
MA = NOT AMALYZED
NE = NOT ESTABLISHED
HE = RAT SANPLED
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SANPLING : Q822787 8/28/87 10701707 1030707 12705787 Q1/25/08 271088 2:7/88 M 16/88  2/20;/88 OX/246/88  2/20788 93/11s80
AMALY PICAEL LABORATORY : AAOMARD TECH SRDMARD BROWARD BAOMAAD SAOWARD QAOWAAR  RROWARD BACMARG  OROMAND CHIM HItL BROUARD ChZM HELL
FANAHETER HLL

BAOMOD | CHLOROME THAMNE NE «.0 .04 «1.0 <1.Q <1.4 .0 1.0 1.0 1.0 <1.0 <5.0 <1.0 0.5
BROMOFORN NE .49 «b.02 <1.0 <t.0 <1.4 <%.0 1.0 <1.0 <1.0 <1.0 <5.0 1.0 «0.5
BACMOME THANE RE <1.4 «0.02 <1.0 «<1.0 «.4 1.0 1.0 <§.8 1.4 «1.0 5.0 <t.0 0.5
CARBOR TETRACHLORIDE 1.8 <i.0 «0._05 <{.0 <1.0 1.0 «1.0 «t.0 1.0 <t.0 1.0 <5.0 «1.0 0.5
CHLOADEENZENE HE 1.0 .05 «1.0 <1.0 .0 1.0 <1.9 <1.0 «1.0 <1.0 <5.0 «1.0 <0.5
CHEDROE THANE ME 1.0 .05 <1.0 <. <1.4 «1.0 <1.0 <t.0 <1.0 <1.0 5.0 «1.0 0%
2-CHLOROETNYLYINYL ETHER ™ MNE <t.0 .02 1.0 .0 1.0 1.0 «1.40 <1.0 <1.0 <1.0 <10.0 «1.0 Wik
CHLORDFORM NE <1.0 <i.05 <1.0 1.0 <1.0 «1.6 «1.0 «1.0 «1.0 1.0 «5.0 «1.0 <0.5
CHLOROME THANE MNE <1.0 <0.02 <1.0 «.0 1.0 «1.0 «1.0 <1.0 <1.0 «t.0 <5.0 <1.0 4.5
B 18R0MOC KL CIMOME TIANE NE <1.0 «0.01 <i.4 <1.4 <1.0 «<1.0 <1.0 1.0 «1.0 <}.0 «<5.0 1.0 .5
1.2-91CHLOROBENZENE NE «<1.0 «<0.0¢ <%.4 <1.0 <1.0 1.0 1.0 <1.0 «1.0 1.0 HA 1.1 0.5
1, 5-0ICHLORORENZENE ME 1.0 <0.02 <1.0 1.0 <1.0 <1.4 <1.0 <1.0 <1.0 <1.0 HA <1.0 .95
1,6-BICHLORORENZENE NE «.0 .02 <1.0 1.0 <1.0 <1.0 <1.0 «1.0 1.0 <«1.0 WA 1.4 0.5
O 1CNL OR00 | FLUOROMET XARE NE <1.9 «0.01 <1.0 <1.0 <1.0 «t.0 1.0 «1.0 <1.40 <1.0 A «1.0 0.5
1, 1-0 | CHLOROE TRAKE ME <4.0 «0.0% <1.0 - «1.0 «1.4 <1.0 «1.0 3.9 1.0 <1.0 <5.0 «1.0 «0.5
1, 2-DICRLORGE TIRANE 3.0 <1.0 <j_05 <1.0 4.0 <1.0 1.0 <1.0 <1.0 1.0 <1.0 <5.0 <1.0 «.5
1, 1-D1CHLORDETRENE T.0 «<1.0 «3.40% 1.53 1.4% 1.08 1.0 <i.90 1.0 «t,0 <1.0 5.0 1.0 <0.5
l:il 1,2-DICHLORQETHENE NE 4.83 A 4.45 4.95 in J.id NA 1.03 2.1 249 HA NA 5
:ms-i 2-DICHLOROETHENE NE <1.0 <0.0% 2.47 1.4 2.2 1.8 <«1.0 in <1.0 t.42 5.0 <i.0 1.9
1,2 Dlt!lﬂm ME <1.0 <001 <1.4 1.4 <1.0 <1.0 1.0 «<1.0 <1.0 1.0 5.0 <i.0 0.5
tl‘l 1, 3-D1CM OROMIDPENE 8 <1.0 «0.08 1.8 .0 <1.0 1.0 <1.0 <1.0 <1.0 «1.0 5.0 1.0 NA
TANS- 1 3-D 1 CHLOROPAOPENE NE «.0 <g.0 <1.0 1.0 <1.0 <1.0 «1.0 «1.0 1.27 <1.0 5.0 <t.0 WA
mmm CHLORIDE NE 1.0 <0.05 <1.0 <1.0 <1.0 «t.0 1.0 «1.0 <1.0 <1.0 5.0 «1.48 6.3
1,1,2, 2- TETRACK OROE TaAXE uE 1.0 Q.05 <1.0 <1.0 1.4 <t.0 <1.0 1.0 <1.0 <1.0 <5.0 «.0 0.5
CETAACMLOROETHERE 1.0 26.9 <0.0% 4.1 <1.0 <i.b &.54 4.82 T.18 t2.7 2.1 % 1.0 <05
1,1,1- TRICHLORDE THAKE 200.0 1.0 <Q.0% <1.0 «.D <1.0 <1.0 <E.0 <i.0 1.0 1.0 <5.0 <1.0 0.5
1,1,2- TRICHLOROE THANE ME <1.0 3.0 1.0 «1.0 1.0 «1.0 <i.0 <t.0 1.0 «1.0 5.0 <1.0 «@.5
IR ICHLONOETHENE 3.0 L.02 1.4 2.4 2.6 2.45 3.37 <i.0 1.2% 2.8 25T 1.1 1.0 2.2
TR{CHEOROFL UORDME THAKE NE <1.0 «0.01 <1.0 <|.0 1.0 <1.0 «1.0 1.0 «1.0 <i.0 «5.0 1.0 <0.5
VINYL CLORIDE 1.0 «<1.0 <005 1.0 <1.0 1.0 «<1.0 «1.0 <1.0 <1.0 <t.0 <5.0 <1.0 0.5
VINYL CHM.ORIDE 1.0 <1.0 <8, 0% <1.0 <1.0 <1.0 <1.0 1.0 <l.0 «<1.0 <5.0 <1.0 0.5

MOTES: UMITS a UL/L OA PPR
EPA METHOD = 401

NA = NOT AMALYZIED
#¥E = MOT ESTAQLISHED
WS = HOT SAMPLEG
NS = NOI SANPLED



1WE ERIES WELL FIELD
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SAMPL ING DAFE;
ANALYVICAL LABORATOAY:

PARAMETER oL
BRONOD FCHL DAOME THANE HE
BROMOFORN NE
BRONOME T MAME NE
CARBOM TETRACHLOA IDE 3.0
CHLORDIENZEME NE
CHLOROE TUAME e uE
2-CHLOWDETHYLVINYL ETHER NE
AL OROFORM NE
Citt OROMETRANE HE
DI BACMOCHLOROME TMANE ME
1, 2-0ICHLOROSENZEHE ME
1,3-0 1 CHLOROBEMZENE NE
1,4-01CHLORORENTEME NE
0 ECHLOAOD | FLUOROME THAKE NE
1, 1-D1CHL OROETHANE "
1, 2-01 CHLOROE THANE 3.0
1, 1-01Cl OROE THENE 7.0
€is-1,2-DICHLOROETMEME NE
TAANS- 1, 2-DICHLOROET MEME NE
1, 2-01 CHLOROPROPANE NE
Ci3-1,3-D1CRLONOPROPERE ME
TRANS - 1,3-D1CMLOROPROPERE HE
METHYLENE CHLONIDE HE
1,1, 2, 2- TETNACKL OROE THAME HE
TETRAC ML ORCETHENE 5.0
1,1, 1- TRECHLOROETRANE 200.0
1,1,2- TRECULORDE THANE NE
TAIEXLOROETHENE 5.0
101 CHLOROEL LOROHE THANE NE
VINTL CHLOA10E 1.0
VIKTL CHLORJDE 1.0

HOTES: WUHITS = UGSL OR PPE

EPA METHOO = 501
HA = MOT ANALYZED

ME = WOT €STABLISHED

NS a MOT SAMPLED
HS = HOT SAMPLED

AROMAAD  RAOWARD

«1.4
«1.8
<1.0
1.0
<i.0
<1.0
<i.0
<1.0
<1.0
<1.0
<1.40
<|.0
«1.0
<].8
«i.0
<1.0
<1.0
2.7
5.04
<1.0
<1.0
<1.0
<1.0
«<i.0
.1
«1.4
<1.0

.4
<1.8
<1.0

<1.0
1.0
«1.0
«1.0
<1.0
«1.0
«1.0
<1.0
«<1.0
1.4
1.0
<t.0
<«1.0
<1.0
«1.0
1.0
1.0
5.8
1.02
1.0
1.2
1.0
«<t.0
<1.0
1.9%
<1.0
<1.0
&.0T
<1.0
<1.0
<1.0

.4
<1.0
<t.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0
<1.0
<140
1.4
<i.0
<t.0
3.32
<1.0
<1.0
«<1.0
2.14
«1.0
<1.9

«1.8
<1.0
1.1
1.3
<i.0

£J05/88 4710788 4/17/85 4723788 05;07:88 5S/04/88 5/11/88
SROUARD  BADUARD

A A A A

-
osaoo

.4

1.0
1.0
1.0
<t .0
«<1.0
<1.0
<1.0
<1.0
1.0
«<1.0
«<1.0

1.97
.9
<t.0
<t.0
<1.0
<1.0
<1.0
<1.0
«1.0
1.7
«.0
«<1.0
1.0

BROGARD

«|.0
11.0
1.4
<}.0
1.0
<1.0
<t,.0
<1.0
<|.0
<1.0
<1.0
<1.0
<1.0
«1.0
<1.0
<1.0
<).0
4.9

‘1 a
<1.0
1.0
<1.0
<1.0
«<1.0
<1.0
<1.0
2.22
«1.0
<1.0
<1.0

BROWARD  BROWAAD

<1.0
«1.0

tl.ﬂ
<h.0
1.0
<1.0
<1.0
«].0
«<1.0
<1.0
1.74%
.0
1.0
1.0

&15/80  &/12/88  &/19/88 G247 T710s08
BROVAAD GAOUARD WACUARD BROWARD BROWARD

L.
-
|-R=-F-X-N-N-Y_N_J_JB_J_J2-]

1.7
<1.0
1.0
2.5
<1.0
<1.0
.0

A E kA A A A

ool Sk A el el "

oo o

NREE;

]

A A AR A A=A
(~F-F-3_Y¥_-¥-¥_¥-]

ek K X B X T

«1.0
«1.0
<1.0
1.0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0
<i.0
<1.0
1.0
<i.0
<|.0
1.0
5.43
2.5
«1.0
1.0
<1.0
1.0
<i.0
«1.0
<t.0
1.4
1.7%
.0
«1.0
«<1.0

<1.40
«1.0
{1.0
<4.0

.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0
1.0
<1.0
1.0
1.0
<l.0
<1.0
J.ar
5.59
1.0
«1.0
<1.0
<1.0
<i.0
1.0
<1.0
<i.0
1.45
«1.0
<1.0
<1.0

<1.0
<1.0
1.0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
«1.0
<1.0
<1.0
1.0
1.0
«<1.0
<1.0
1.0
1.22
5.38
«1.0
<1.0
1.0
1.0
.0
1.0
1.9
<].0
.42
<l.0
1.0
1.0
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PRODUCTION WELL 22

SAMPLING DATE:

ANALYTICAL LABORATORY:

PARAMETER HCL
BROMOO | CHLORME THANE NE
BROMOFORN NE
BROMOME THANE NE
CARBOW TETRACHLORIOE .. 3.0
CHL OROBENZENE ME
CHLORCETHAME ME
2-CHLOROETHYLVINTL ETHER ME
CHLDROFDRH ME
CHLOROMETHAME HE
D1 BROHOCHL DROME T HARE HE
1,2-DICHLORDBENZERE HE
1,3-DICHLOROBENZENE HE
1,4-DICHLORDGENZEME HE
O CHLORDD 1 FLUORCMETHANE NE
1, 1-D1CHLORDE T HAME NE
1, 2-D1CHLORDETHANE 1.0
1, 1-0[CHLOROET HEME 7.0
CIS-1,2-DICHLORDETHEME NE
TRANS-1,2-0 [CHLORDETHERE NE
1,2-0ECHLOROPROPANE NE
£15-1,3-DICHLORDPROPENE RE
TRANS - 1,3-0 L CHLOROPAOPENE ME
METHYLENE CHLORIDE NE
1,1,2,2- TETRACHL OROE T HANE ME
TETRACHLORDETHERE 5.0
1,1, 1-TRICHLORDE T HANE 200.0
1,1, 2-TRICELOROET HANE HE
TR1CHLOADET HEME 3.0
TR | CHLOGOF LUOROME THANE NE
VINTL CHLORLDE 1.9

MOTES: UMITS = UGA. OR PPH
EPA METHCD = 501
MA = NOT ANALY2ED
WE = WNOT ESTABLISHED
NS = NOT SANPLED

731788 B/T/B8  AF15/B8 8721788  B/28/B8 9/3/88  9/10/88 9724/BB

BAOUARD BROMARD BROWARD BACMWARD

*

Sk gk ol bl —

R E R

.Ana.AAAAAAAAAA&AAAAAAAAA
H

A
ok ks ks ek ki st

(-1 -1-F-R-R-N_ NNy N J N y-Y-y-y-Y-N-F— g -]

A
9
[=]

<t:
2.2
<1.0
1.0

A
il
=

<1.0
<i.5
<1.1
<1.0
<i.0
<1,0
<1.0
1.0
<1.0
«2.0
<1.0
<1.0
<1.0
<t.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<50

<1.0
1.5
<1.1
<1.0
<t.0
<t.0
<1.0
<1.0
<1.4
«2.0
<1.0
<1.0
<1.0
<1.0
.0
<1.0
<1.0
<}.0
<1.0
<i.0
<1.0
<1.0
«<1.4
1.4
<1.0
<1.0
«1.0
<1.0
<1.0
<1.0

<1.0
<1.6
<1.]
<1.4Q
<1.0
<1.0
<1.0
<1.0
<1.0
2.0
«<1.0
<1.0
«<1.0
<t.0
<i.0
<1.4
1.0
3.55

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<t.0
<1.0

BROWARD BROWARD SROMARD BROWARD

<1.0
<1.5
<11
<1.0
<1.0
<1.0
<1,0
<1.0
<1.0
2.0
<1.0
<1.0
<1.0
<1.0
1.0
<1.0
<1.0
2.13
3.54
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
«1.0
<1.0
<1.0
<t.0
<1.9

<1.0
<1.5
<1.1
<1.¢
<1.0
<i.0
<1.0
<1.0
<1.0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.¢
«<1.0
<1.0
3.59
2.3
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
2.84
<1.0
«<1.0

<1.0
<1.6
<1.1
1.0
<1.0
1.0
<1.0
<1.0
<1.0
<2.0
<1.0
<1.0
«<1.0
<1.0
<1.0
«1.0
<1.0
1.22
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
«<1.0
«<1.0
2.45
«<1.0
<1.0

<1.0
<1.8
<1.1
<1.6
<1.0
<1.0
<f.0
1.0
<1.0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<}.0
1.0
<t.0
1.0
<1.4
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
«1.0
<1.0



iWEily SE WELL FIELE

PRODLCT [ L 23 g

SAMPL |NG OATE: 08722787 872887 /21507 0972587 10 T 10730707 1205787 1209707 1271087 A2/V4/BT 91/25/B8 uz;z,mmu
ANALYTICAL LABDRATORY: BROUARD TECH BAGMARD MCGIMNES  DROMWAAD DROUARD BROMARD JACWARD  BROUARD  BRCWARD  BRDMWARO CHIM H CH2W WlLL
FARKMETER HCL

BROWOLY § CHL OROME THANE NE 1.0 .01 <1.0 <001 1.0 <1.0 <1.0 <1.0 <1.0 «<1.0 1.0 5.0 «0.%
110 ] NE «<1.0 <Q.02 1.0 <0.82 «1.0 «1.0 <1.80 <1.0 «<1.0 «t.0 «1.0 <5.0 <0.5
RNOMOMET WAME WE «1.0 <082 .4 <Q.02 1.0 1.0 1.4 <t.0 <1.0 «1.0 «<t.0 <5.0 <%
CARBOM TETRACHLORIDE 3.0 <«i.0 .05 «1.0 o,03 «<1.0 1.0 1.0 1.0 1.9 .0 <1.9 <5.0 «1.5%
CHLORDBENIENE uE a.0 .05 «1.0 <305 <1.8 <t.0 .0 <1.0 <1.0 <1.0 <1.0 5.0 .5
CHLOROETHANE . NE «1.4 <0, 05 <1.0 <0.05 <1.0 <1.9 <1.0 <1.0 <1.0 «<1.0 «1.0 5.0 «0.5
2-CHLOROETNYLVEINTL EIIE! NE «1.0 «0.02 <1.9 «,02 1.0 +1.0 1.0 <1.0 <1.0 «§.0 <1.0 <10.0 MA
CHEOROF ORM NE <1.0 ), 0% «1.0 «J.0% «1.0 «<1.0 «<1.0 <1.0 <1.8 <1.0 <1.0 <5.0 .5
CHlLOROME THANE NE 1.0 .02 «<1.0 «i.02 <1.0 <1.0 «<1.0 1.0 <1.0 «1.0 <1.0 5.0 <0.5
D1SANMOC HL DR DME TRAKE NE «.6 <.01 «1.0 <0.01 «<1.0 <1.Q <1.0 <1.B <1.0 «1.0 <.0 <5.0 «0.5
1, 2-0 1 CHLORORE W LEWNE NE «1.4 <0.02 <1.0 «<0.02 <1.0 «1.0 <1.9 <1.0 «<1.0 «1.4 <1.0 WA 0.5
1, 3-01cm ORORENTENE 3 .0 «<0.02 <1.0 9.0  «.0 «1.0 <1.0 <1.0 <1.8 <i:0 <«1.0 HA <0.%
1, 4-D I CHLOROBENZENE ne <1.0 <,02 1.0 .02 «1.0 «<1.0 «1.0 <}.0 <1.4 <1.0 <1.0 A 0.5
D Gl R0 | FLUCROMET RARE WE 1.0 «&.01 1.0 .01 1.0 <t.0 1.0 1.0 1.0 <1.0 <1.0 [T} <0.5%
1, 1-DTCHL OROE TaANE W <1.0 .05 <1.0 <0.0% <1.0 1.0 <1.0 <1.0 1.0 <1.0 1.0 5.0 «0.%
1, 2-0 ICHLOROE THANE 1.4 «.40 <0.03 «<1.0 <0.05 <1.0 <14 <1.0 1.0 <1.0 «<.0 «1.0 5.0 <b.5
1, 1-DICHLOROE T HRENE 7.0 1.0 <0.05 <1.0 <005 «1.0 1.44 1.4 <t.0 1.8 <1.0 <t.0 5.0 «0.5%
C15-1,2-DICHLORDETUENE MNE 2.5% WA «1.0 WA NA NA WA 1.4 WA A [1% MA «0.%
lllli 1, 2-01CRLOROETRERE NE 1.0 «f._05 1.0 <G.05 «1.0 <.0 <1.0 <140 <1.0 <1.0 <1.0 <30 0.5
1, I-Illlt.le NE «1.0 .01 <1.0 .01 <.0 1.8 «1.0 «1.0 «1.0 «<1.0 «1.0 <5.0 <0.5
cis-1 +3-D 1 CULOROPROPE NE [ +1.8 <005 «1.0 <0.0% 1.4 .0 <1.d 1.0 «1.0 1.0 «1.0 5.0 A
ThARS - 1 -0 CMLORDPROPENE E 1.0 0. 01 <i.0 <0.: «1.0 <1.0 <i.0 <1.0 «<1.0 <1.0 <5i.0 5.0 Ha
lliIlI'I.EIE CHLORIDE MNE «<1.0 <0, 9% .0 «.05 <1.0 «<1.0 «1.0 1.4 <1.0 <1.0 <|.0 <5.0 1
1, 0,2, 2+ TETRACNLOROE THANE NE <t.0 .02 1,73 1.3 «<1.0 «5.0 «1.0 <1.0 1.0 «1.0 <1.0 5.0 <0.%
1EMACHLORDETMENE 3.0 12.1 .5 12.% <. 0% a.99 1.2 14.45 12.5 1.4T 1 12.4 L3 1.%
1,1, -TRICH.OROETHANE 200.0 «1.0 5.5 <1.0 «<0.0% .4 1.0 <3.0 «t.0 «t.0 <1.0 1.0 <5.0 <0.%
1,4, 2-TRICHLORDETHANE ME <1.0 <G.01 <1.40 <8.01 <«1.0 <1.0 <1.0 1.0 1.4 <1.0 <«1.0 .0 <05
TN OROETHENE 5.0 .44 1.4 1.44 1.44 <1.0 «1.0 1.0 0.4 <1.0 <{.0 .59 5. T 0.4
TR ECHLOROFLUOAOME T RAKE NE 1.0 «0.0% «<1.0 L | <i.0 <|.0 «1.0 <1.0 1.0 <1.0 <1.4 5.0 «0.5
VINYL CMLORIDE 1.0 <1.08 «0,0§ 1.4 <0,05 <1.0 <1.0 <1.0 «1.0 1.8 «1.9 «1.0 5.0 3.5

MOTES: UNLETS = UG/L Of PPE
EPA METHOD = 5681
WA » ROT ANALYIED
8E = HOT ESTABLISHED
NS = NOT SAMPLED



TWENT {ES WELL FIELD
4 WELL 23

SANPL ING DATE:
AMALYTLEAL LABDRAYORY:

PARARETER

ML

OO0 | CHLOROHE TMANE
SRONOFORN

ARCMOMETRANE
CARBOM TETRACHLOR(DE
CHLORDRENTENE
CHLOROETMARE
2-CHLORDETNYLVLNYL ETNER
CHLORIFOAN
CHLOROME THARE
O L RACMOC ML OROME THANE
1,2-DICI OROBENZENE
1 *3-D1CH OROBENZENE
1, 4D CHLOROBRENZENE
01 CHLORGD | FLUDROME TMANE
1,1-DICHLORCE TIAME
1, 2-01 CHLORQETRANE
I *1-DICHLOROETENE
Cis- 1, 2-01CM OROETHENE
TRANS- 1, 2-DICHLOROETUEME
1,2-01CRLOROPROPANE
clg-1,3-DICIL OROPROPENE
TAANS- 1, 3-9 ICHLORDPROPENE
METNYLENE CHLORIDE
1,1,2,2- TETRACKLORDE THANE
TETRACHL OROETHENE
1,1, 1-TR1CHLOROE TUANE
1)1, 2- TRICHLOROET HANE
TR ICRLORCETRENE
TR ICHLOROFLUORONE TRANE
VINYL CHLOAIDE

CRLESORRRES

X :.‘H
mmeoo

Al
=

-

HOTES: UMITS = LG/L OR PPE

EPA METHOD = 401

$A = NOT ANALYZED
NE = MOT ESTABLISHED

H§ = NOT SANPLED

705708 410708 L1708 L2308 5704458
BROLARD  BNOUARD

1.9
+1.8
«1.4
«.0
1.4
1.0
<1.0
«<1.0
<1.0
1.0
«1.0
<1.0
1.0
1.0
«t.0
1.0
«.8

[ 13

«.0
1.0
<l.0
1.0
1.0
<1.0
[
1.0
«.0
1.8
1.0
<1.0

1.0
<1.0
<«1.0
«1.0
«1.0
«1.0
«<1.0
<1.0
«1.0
<i.0
<1.8
<1.8
<t.0
1.0
<}.0
<1.0
1.0

«1.0
<].0
«1.0
«<1.Q
«1.0
<1.d9

1.0
1.0
2.0
<1.0
1.8

<1.0
<1.0
<1.0
<1.0
4.0
.0
<1.9
«1.9
«1.0
<140
«1.0
«<1.0
«<1.0
«<1.0
<1.0
<1.0
<1.0

<}.0
«1.0
«.4
«1.4
«1.0
«1.0
5.4
<1.0
«<1.0
1.8
.9
1.0

<1.0
<1.0
<1.0
<t.0
<1.0
<1.0
<1.0
1.0
1.0
«.4
« .4
«1.0
«1.0
<1.0
<1.0
<1.0
«1.0

1.0
1.0
«1.0
<.
<1.0
<1.0

<. D
<1.0
z2.03
1.8
.4

5/16/08 %/22/88 5 M1088

BAOMARD BAOWARD  SAOMARD

<1.0
<1.0
<|.0
<1.0
<1.0
1.0
i, 0
«1.4
<1.0
.0
.0
«1.0
<1.0
1.0
«1.0
«<1.0

<1.0
<«1.4
<1.0
«.D
«1.0
«1.0

1.0 -

«1.0
<1.4

1.97
«<1.0
«1.0

<1.4
1.4
<1.4
<1.0
+1.0
«1.0
<1.0
<1.0
<1.0
«1.0
<1.0
1.0
1.0
1.4
.0
<1.0
1.0
<1.0
<1.0
<1.0
<1.0
1.0
<%.0
<.
2%.5
<1.0
1.0
2.0
<1.0
<«1.0

«1.0
1.0
1.0
1.0
1.4
<i.0
<1.0
«1.0
1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<i.0
1.4
1.0
11.0
1.0
«1.0
<1.0
<1.0
<1.0
<1.0
15.9
<1.0
<9
.58
1.0
1.0

<1.0
<1.0
<1.0
«1.0
1.8
«<1.0
«<1.8
1.4
<1.0
1.0
1.0
<1.0
<1.0
«1.0
«1.0
«1.0
<1.0
2.048

<i1.40
1.0
<1.0
1.0
<l.0
&7
<1.0
«1.0

<i.4
<i.0

&/5/58 &s12/08 6/19/0A 5{2&!!’!10!“
BAOMARD BROWARD BROMARD RACWARD

AROUARD

<1.0
<1.0
1.0
<1.0
<1.0
<i.8
<1.4
«1.0
«1.0
«<1.0
<1.0
<1.0
<1.0
<1.0
<i.0
<1.Q
<1.4
<1.0
1.93
«1.0
«.0
<4.0
<1.0
1.0
15.4
<1.0
<1.0
z.82
<1.0
<1.0

<1.0
<1.0
<}.0
<1.0
<1.0
<1.0
1.0
<).0
«<1.0

«<t.0
<%.0
<1.0
<1.4
<1.0
1.0
1.0
<1.0
<1.0
<1.0
«1.0
<1.0
«1.4
<1.0
15.4
1.4
«<1.40
2.8
«i.4
<1.0

<t.0
<1.0
1.4
<1.0
1.0
<1.0
<1.0
<1.0
1.0
<1.0
«1.0
«<1.8
<1.0
<t.Q
«i.0
<l.0
.0
«.0
«<1.0
«1.9
<1.0
«1.0
<1.0
<i.0
11.2
<1.0
«<1.0
2.
«1.40
<i.0

«1.0
<1.0
«|.0
<1.0
<1.0
«1.0
<1.0
«<1.0
<1.0
<1.0
<1.40
1.0
<1.0
<1.0
«1.0
«1.0
«1.0
<1.0
<1.0
1.0
<1.0
«<1.0
1.0
<1.0
.9
1.0
<}.0
1.0
<1.0
1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<i,0
1.0
<1.0
<14
<.}
1.0
<1.0
1.4
1.0
1.0
1.0
<1.0
1.0
<1.0
1.4
1.0
<1.0
<«1.0
<1.0

<1.0
<1.0

5.4
«1.0
<1.0



TUENTY SERI LL FiELD
FRODUCT [OM 23

SAMPLING DATE:
ANALYFICAL LAGORATORY:

PARAMETER NCL
BROHCD [ CHLOACHETHANE NE
BACHOFORN NE
BROMOME THANE NE
CARBON TETRACHLOREOE .
CHLOROBENZENE NE
CHLOROETHAME HE
2-CHLORDETHYLVENYL ETHER KE
CHLORDFORN HE
CHLOROMETHANE NE
D LEROMOCHL ORCMET HANE HE
1, 2-BLCHLORCREMZEWE NE
1, 3-D[CHLOROBENZENE NE
1, 4 -0 1CHLOROBENZENE HE
O ECHLORDDY FLUOROMETHANE NE
1, 1-DI1CKLORDETHANE NE
1,2-0 1CHLORDETHARE 3.0
1, 1-DICHLORDETHEME 7.0
¢15-1,2-DiCHLORDE THEME NE
TRANS - 1,2-D[CHLOROETHENE HE
1,2-01 CHLOROPROPANE ME
C15-1,3-DICHLOROPROPENE HE
TRANS - 1,3-D [ CHLOROPROPENE HE
METHYLENE CHLORIDE HE
1,1,2,2-TETRACHLORDETHANE KE
TEVRACHLOROETHENE 3.0
1,1,1- TRICHLOROEFHANE 200.0
1,1,2- TRICHLOROE EHAME NE
TRICHLOROETHEME 3.0
TR CHLORDFLUGROME THANE NE
VINYL CHLORIDE 1.0

HOTES: LUMITS = UG/t OR PPR
EPA METHOD = 50%
WA = NOT ANALYZED
ME = NOY E5STABLTSHED
NS = NOT SAMPLED

<1.0
«1.&
«<1.5
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0
1.0
<1.0
«1.0
<1.0
<1.0
<].0
«1.0
1.0
<1.G
<1.0
«<1.0
«<1.0
<1.0
.0
24.8
<1.0
<1.0
4.58
1.0
<1.0

[

E)

ol el ol o el -
LEDoDLDRODOS

AAAAAAAAAMRA

AA"AAEA
— it 8 it ) it
'ﬂﬂg

<§.40
<1.8
1.4
<1.8
<1.0
<1.0
<1.0
<1.0
<1.0
<Z.0
<1.0
1.0
<1.d
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0
1.0
<1.0
12.2
<i.0
<3.4d
4.89
1.0
1.0

BROMARC BECMARD BROWJARD BROMARD EROWARD BROWARD BROVARD BROWARD
¥731/84 &/T/88 815/88 A&/21/88 B/28/B8 9/3sBR  9/107BR 9524708

<1.0
<1.&
<1.4
«<1.0
<1.0
<t.0
1.0
«<1.0
1.0
2.0
«1.0
<1.0
<1.0
<1.0
<}.0
<i.0
<%.0
<1.0
<1.0
<1.0
<t.0
<1.0
<1.0
1.0
1.7
1.0
<1.0
S.17
<1.0
<1.0

.0
1.6
<h.b
<10
1.0
<i.0
<1.0
<1.0
<}.0

1.0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<t.0
<i.0
«t.0
<i.0
<t.0
1.0
<1.0
4.56
1.0
<1.0

<i.u
<10

<1.0
«1.4
<t.4
<1.0
<t.0
<1.0
1.0
1.0
<1.0
.0
<1.0
<1 .0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<31.0
1,4
1.0
1.0
1.59
<1.0
<t.0
6.53
«<t.0
1.0

<1.0
<1.4
1.5
<1.0
<1.0
<1.0
<1.4
<1.0
<1.0
<2.8
<1.0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
3.1a
<1.0
<3.0
5.3
<1.0
«1.0



TWENTY $ WELL FLELD
FRCRUCTE L3

SAMPLING DATE: D8/22/0T A/28:8T Q21787 09525787 10,03/87 10030/07 12/05/87 1209787 121187 120048087 0125788 Q22688 03f11/08
AMALYEICAL LABORATORY: BACUARD TECH BROMARD MCGEMMES SROWARD BROMARD SAOWARD BACMARD  BROUARD  BACMARD  BAOUARD CH2M NILL Ca2M HiLi
PARAME EER WL

AROMOD | CHLORCHE TUAME “E <1.0 6.1 1.4 <0.01 «<1.0 <1.0 <i.0 <1.0 «1.0 1.0 <1.0 5.0 0.5
BROMOF ORN NE <1.0 «0.02 <1.0 «0.02 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.4 «0.5
BROHCHE THANE RE «.0 <0.02 1.0 «0.02 «1.0 1.0 <t.0 1.0 <1.0 <1.0 1.0 .0 Q.5
CARBOH 1ETAACHLORIDE 1.4 «1.0 <0, 05 <1.0 «0.05 <1.0 <1.4 <1.B 1.0 <1.0 <1.0 <1.0 <5.0 0.5
CHLORCGENZENE nE «1.0 <303 <1.0 ) .05 «<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <i.0 <5.8 0.5
CHLOROETHANE - nE «1.0 <0. 0% <t.0 .03 <1.0 <1.0 1.0 <1.0 «1.0 1.0 1.4 5.0 <. %
2-CHLOROETHYLVINYL ETHER NE 1.0 .02 «1.0 .02 <t.0 <i.0 <1.0 1.9 <1.0 1.0 1.0 <i0.8 Nh
CHLOROFORM [ «1.0 <0.05 «<1.0 5.12 «<1.0 <1.0 <i.0 1.0 «1.0 <l.0 <1.49 .0 0.5
CHLOROME THANE NE <1.0 <0.02 <1.0 .02 «<1.0 <1.0 <1.0 <i.0 <1.0 .0 <1.4 5.0 «0.5%
D AROMDCH L OROHE THANE NE «.4 <B.01 <i.0 .01 <1.0 1.0 <1.0 1.0 «<1.0 1.0 1.0 5.4 «0.5
1,2-DICHLOAGRENTERE NE «1.0 <i.02 1.0 Q.02 <1.0 <1.40 <i.0 1.0 <1.0 1.0 .0 N «0.5
1,3-DICHLOROBENZENE WE «1.0 <002 «<1.0 Q.02 1.0 <1.0 <i.0 1.4 <1.0 1.0 <1.0 A <0.%
1,4 -1 CHLONOBENT ENE NE <1.4 «<0.02 <1.0 <Q.02 <1.0 1.0 <i.0 1.0 <t.0 1.0 1.0 11 0.5
S1CHLORCO | FLUGROMET HANE ME <1.0 <B.01 «1.0 0.0 «1.0 <1.0 <l.0 .4 <1.0 <§.0 <J.0 WA «0.5
1, 1-BECHLONDE THANE NE «1.0 <0, 05 <1.0 0,05 «1.0 <1.0 <i.0 <1.0 <t.0 «<1.0 .0 5.0 <0.5
I, 2-DICHLONDE THANE 1.0 <1.0 <. 0% <1.0 .05 «<1.0 «i.0 <1.0 <1.0 <}.0 «<1.0 1.0 <50 «.5
1, 1-DECHLORDE THENE 7.0 <1.4 <. 05 1.0 .05 <1.0 1.15 <1.0 1.0 1.9 1.0 1.0 5.4 <0.5
CiS-1,2-01CHLOROETHERE NE 23.8 NA 1.0 WA 28.9 NA 19.2 n.r¥ 2.89 NA NA HA a8
TEANS 1,2 -0 1 CHLORDE THEWE ME 1.0 «<0.0% <t.0 <805 <1.0 <i.0 «1.0 1.0 1.0 <1.0 3.0 5.8 .5
1, 2-DICHLOROPROFANE ME «.9 «<3.01 «<1.0 <. «<1.0 <1.0 <i.0 1.0 «<1.8 <{.0 1.0 5.0 0.5
Ci$-1,5-D1CHLOROPROPENE NE «.4 .08 <1.0 . 05 <1.0 25.1 <1.0 «1.0 «t.0 1.0 «1.4 <5.0 HA
ThANS-1, 3-DICRLGROPROFENE ME «1.0 «0.01 «<1.0 «4.) <1.0 <1.0 1.0 <1.4 <1.0 <{.0 <1.0 <5.0 HA
METHTLEME CHLORIME NE 1.8 «0.05 «<1.0 «0.0% «1.0 1.0 <1.0 1.9 «<1.0 <1.0 <i.4 5.4 11
1,1,2,2- TETRACSLOROE TWANE NE <1.0 2.1 2,47 a.47 <1.0 <1.0 <1.0 .0 1.0 «.0 1.9 <5.0 «.5
TETAACHLOKOE T WENE 1.0 5 10 9.4 <0.05 9.4 ar.4 s7.4 41.5 12.17 5.15 419 13 a5
1,1, 1-TRICHLOROETHANE 200.0 «.9 b 1.0 .05 <1.0 «1.0 1.0 <1.4 «<l.0 1.8 <1.0 5.0 <0.5
1,1, 2=-TRICHLOROE THAKE ME <1.9 <«0.01 <1.0 «0.01 «1.0 <1.0 <1.0 <1.4 «<1.0 .0 <1.0 5.0 0.5
TRICHLORDE T NENE 1.0 11.4 L | 1.83 1.4% 301 14.8 188 9.47 2.04 <i.0 1 1] 13
TR ICHL OROFLLIOROME THARE WE .4 <0, 01 <1.0 <0.01 «<.0 <1.0 <1.0 <i.0 «1.0 <1.0 <t.0 .0 2.5
VINYL CHLDRI1DE 1.6 «.0 0. 05 1.0 0, 0% <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 5.0 .5

MOIES: UHITS = uG/L OR PFE
EPA METHOD = 501
HA = NOT ANALYZED
ME = WO ESTABLISHED
WE = NOT SANPLED



TWENTY
PA

SANPLING DATE;
AMALYTICAL LASORATORY:

LES WELL FIELD
4

PARAMELER

BROHO0 | CHLONOME THANE
BROHOFOAN

BROMONE T MALE

CARBOM TETRACHLORLOE
CHLORORENTENE
CHLOROE T HANE
2-CHLOROETHYLVINTL ETMER
CHLORDFORN

LHLOROME TIAME

DT RAOMOC L OROME TALUGE

1, 2-01CHL ORORENZENE

1 .I*D!I:IL“IIII

1,4 -DICHLOROMENTENE

D1 G0 ORD0 | FLUCEOME TIANE
1, 101 CALOROETHANE
1,2-D1CHLOROETNANE

1, 1-D1CL OROE THENE
I:Il'i 2-01CHLOROETRENE
TAng- 1 2-DICHLOROETE NE
1,2 D1CHLORGPROPANE
tll-'l 5-DICKLOROPROPENE
TEANS- 1, 3-B ICMLDROPROMERE
WETHTLENE CHLORIDE
1,1,2,2-TETRACHLOROE THAME
TETRACHLOROETHENE

1,1, 1-TAICHLORDE Y MAME

1,1,2- TRLCHLOROE TMANE
TRICHL ONDE THENE
TRICHLOROFLUOMSE T SANE
VINYL CMLOR[DE

xsx | B

ol
ERRRNEEERER

(] b L
oKEEERRE

. ¥
SRoES

WOTES: UNITS = UG/L DR FPi
EPA METHNOD = 301
Wi = NOT AMALYIED
KE = NOT ESTABLISWED

WS = HOT SAMPLED

4705788 §710/88 &J17/B8 4/23/88 03707788 5/08/88 5/\a/08
BROVARD

1.0
<1.0
«.4
<0
1.8
1.0
<1.0
«1.0
«.0
.8
<].0
<i.8
<t.0
1.0
«.0
«1.4
<1.0
F+ A )
3.12
<1.0
<1.0
<.0
1.0
1.0
118
1.4
<1.8

<t.0
<1.0

BROVARD BROUARD  BROWARD

<l.0
«.0
<1.8
.8
<}.0
<1.0
<{.0
.0
«.0
«.d
1.8
<1.0
<1.0
<1.0
«.0
« .4
«1.4

<1.0
<1.0
1.0
«.0
«1.4
.4

<i.0
<t.8
403
<1.0
<1.0

«1.0
«1.0
<1.0
«1.0
«<1.0
<1.0
«1.0
«1.0
1.0
1.4
<1.0
<t.0
«{.0
«1.0
<1.0
1.4
<t.8
2r.9
«<1.0
<1.0
«.0
<« .0

«1.0

149
<1.0
<1.0
3.8
«1.0
1.0

«1.4
«1.8
1.0
<1.0
«1.0
«1.0
«.0
«.0
<1.4
<1.8
«1.0
<1.0
1.0
«1.0
«.4
1.4
«t.0

<1.0
«1.0
«1.4

<1.8
«<t.0

15%
«1.0
«l.0
2.4
1.0
1.0

Sir22/08
BADGARD  DROUARD BROMARD

<1.0 <1.0 <1.0 <1.0
«.0 <1.4 <1.0 <1.0
1.0 <1.8 1.9 <1.0
<1.0 <1.0 <1.0 <«1.0
<1.0 «1.0 1.8 <}§.8
<1.0 <1.0 <i.0 <i.0
<1.9 <1.0 <1.0 <1.0
<1.0 <1.0 «1.0 1.0
«1.0 <14 <1.0 <1.0
«1.0 <1.4 «l.0 <1.0
«.0 <1.0 <1.40 <1.0
<1.0 1.9 <l.d 1.9
«1.8 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 1.0
«<l.0 1.0 «<1.0 <1.0
«.0 1.4 <1.0 «1.0
«1.4 «1.8 1.0 «l.D
&r.a 22.8 21.4 19.4
1.9 «1.0 «<1.0 <t.0
<1.0 «1.0 <t.0 <1.0
<1.0 1.0 «1.0 <1.0
.0 <«1.0 «1.0 <.0
«1.0 <i.4 «l.0 «1.0
.0 <1.0 .0 1.0

132 154 174 144
<10 .0 <3.0 1.0
<t.4 «<1.0 <t.0 <1.0
1.2 248.3 4.8 5.9
<1.0 <1.0 «<1.0 «<1.0
<1.0 1.0 «<1.0 <1.0

&/3/84 6/12/88 6/T9/BA &424:88 TrUsBA
GNOLARD  BROWARD  BROLAAD

«<1.0
<1.0
<1.0
<1.4
1.0
<1.0
<1.0
<t.0
<1.0
<1.0
«1.0
1.0
<i.0
1.9
<t.0
<1.0
<1.0

<i.0
<1.0
.0
1.0
<1.0
<1.0

<1.0
<1.0
8.1
1.8
<1.8

<1.0
«<1.0
«<1.0
«|.0
«l.0
<1.0
<i.0
<}.0
«<1.0
«<1.0
«1.0
«1.0
<1.0
1.0
<1.0
1.9
«<1.0
«1.0
«.0
<1.0
<}.0
<1.8
1.0
«1.0
15.5
«1.0
.0
1.18
1.0
<t.0

<1.0
<1.0
<1.
<1.0
1.0
<1.0
<1.0
<1.0
«1.0
<l.0
<1.0
<1.4
1.0
<1.0
<1.0
<1.0
1.0
431
<1.0
<1.0
<1.0
1.0
1.8
<1.4d

281
«<1.0
52T
«1.0
<1.0
1.0

BROUARD  AAOUARD

<1.0
<1.0
<1.0
<1.0
1.0
<1.0
1.0
«.0
<1.0
<t.0
<i.0
<1.0
<.
<1.8
<t.0
<1.0
<1.0
54.7
«l.0
<|.0
«1.4
1.0
1.0
<1.0

1.0
1.0
58,1
<1.4d
1.0

1.0
<.
1.9
<t.0
1.0
<t.0
«1.0
«1.0
«.0
1.0
.40
<1.9
<t.0
<10
«.d0
.8
1.0
ir.5
<.
4.0
<.0
«1.0
1.0
<i.0

23
<1.0
<1.0
9.9
<].4
<1.8



TWENEY § WELL FLIELD
PRODUCT ] LL 2%

SAMPL WG DATE:

ANALYTICAL LABORATORY:

PARARETER MC,
BRCHOD | CHLOROME THANE NE
BROMOFORM BE
BROMOME T MAME ME
CARSON TETRACHLORIDE o 3.0
CWLGROBENZENE ME
CHLOROETHANE ME
2-CHLORCETHYLVINYL ETHER NE
CHLOAOFORM ME
CULOAGHETHAME ME
01 BRCHOCH LORDHE THANE NE
1,2-01CHLORDBENZENE HE
1,3-DICHLDROBENZENE 3
1,4-DICHLORDBEN2ENE KE
DICHLOROD 1 FLUORDME THAKE WE
1, §-D1CKLOROE TRAKE HE
1, 2-0 ] CHLOADE T HANE 3.4
1,1-D 1 CHLORCETHENE T.0
CI5-1,2-DICHLOROET HENE NE
TRANS-1,2-DCHLOROETHENE NE
1,2-D1CKLOROP ROPANE ME
£15-1,3-0 | CHLORGPROPEHE HE
TRAKS-1,3-0 [CHLOROPROPENE HE
METHYLENE CHLORIDE ME
1,1,2,2-TEERACHLORDETHANE ME
TETRACHLORDEYHEME 3.0
1,1, 1-TRICHLDROETHANE 2oe.0
1.1,2-TRICHLOROETHANE ME
TRICHLOROETHENE 1.0
TR CHLOROFL LIORDME THANE uE
VINYL CHLDRIDE 1.0

NOTES: LWITS = UG/L OR PPE
EPA METHD = 604
WA = WOT ANALYZED
ME = NOT ESTABLISHED
NS = MOT SAMPLED

BMOMARG  BROWARD BROWARD BRRCWARD BROUASD GROMARD BRIGARD BACMARD
T/NB B/T/BE B/1S/BE A/21/889 B/2A/BB 9/3/BE 9710/88  9/24/7R8

<1.0
1.5
<1.6
<1.0
1.0
<1.0
<i.0
<t.0
<1.0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.0
«1.0
<1.0
3057
<1.0
<1.0
<1.0
<1.0
<i.0
<1.0
43.5
<1.0
<i.0
15.4
<1.0
<1.0

1.0
<1.§
<1.5
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
.0
«<1.0
<1.0
<1.0
<1.0
<t.0
1.0
<1.40
<1.4
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
52.9
«<1.0
<1.0

<1.0
<1.§
<1.5
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0
<1.0
1.0
<1.0
1.0
<1.0
<1.0
<1.0
Ta4.4
<1.4
<1.0
<1.0
<1.0
<1.92
«<1.0

221
<1.0
«<1.0
ar.¢
<1.0
«<1.0

<1.0
<1.4
<1.4&

AAAAAAR
oo
Docoooo

3

<1.0
1.5
<1.5
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
2.0
1.0
<1.0
1.0
1.0
<1.0
1.0
<1.0
&1.9
«<1.0
<1.0
<1.0
<1.0
<1.0
«1.0

451
<1.0
<1.0
al.6
<1.0
<1.0

«<1.0
«<1.4
«<1.5
1.9
<t.0
<3.0
<1.0
<1.0
<1.0
2.0
<1.0
<1.0
<1.0G
<1.0
<1,0
<1.0
«<1.0
22.5
<1.8
<t.0
<1.d
<t.0
1.0
<1.0

&M
<1.40
<i.0
&0.0
<i1.0
1.0



IMENIY SERLE L FIELD
JRODUTION WE
FAMPLING DATE:
IALYTICAL LAZORATORY:
ARRHETER ~ MEL
ADHOD [ CHLORCHE THANE NE
ADMOEORN NE
MOMONETRANE "]
ARBOMN TRTRACHLORIDE 1.8
HLOMCOENZENE Ne
HLORDETHANE NE
-CALOROETHYL VENTL ETHER NE
UL OAGFORN nE
ML OROWETHAE ME
| BSONOCIL OROAE THARE NE
,2-01 CHLORDBENZENE KE
'S-8 ICHLORDEENTENE NE
' §-BICHLORCOENZEME NE
| CL Q00 | FLUORONETHANE NE
| 1-DECHL OROE TAANE ™
' 1-DICMLONOE TRANE .0
1-BICHLORDE THENE 7.0
[$-1, 2-D1CHL OROETRENE e
1ANS -1 ,2-01 CHLOROETHENE NE
2-DICHLOROPROPANE NE
$-1,3-DICHLOROPROPENE NE
ANE+1,3- D1 CALOROPROPENE ne
THYLENE CHLORIDE ME
1,2,2-TETRACHLOROE THAME ME
lhmuuoemu 3.0
1,1- TRICRLOROETWIME 200.0
172- TRICHLORDE THANE NE
1EMLOROETHENE 5.0
1 CHE DROFLUGRONETHANE NE
NYL CMLORIDE 1.0

TES: UNLTS = UG/L OR FPE
EPA METHOD = &01
KA = HQT ANALYZED
NE a MOT ESTASL ISHED
NS = NOT SAWPLED

vas2387

«.0
1.8
<{.0
.0
«1.0
«1.0
<1.0
1.0
«1.40
<1.08
+1.0
«.0
«.d
<t.0
<1.0
« 0

<1.0
<1.0
<1.40
1.0
<1.0
<1.0
«l.4
1.8
<1.0
«<1.0
«.0
.8
<t.0

<1.0
1.0
<1.0
«l.0
«1.0
<1.0
<1.0
<0
.4
1.0
<1.0
«1.0
«1.9
<1.0
«.0
«.0
<1.8

«1.49
«1.8
<1.0
<1.0
<.
«i.8
<t.0
«1.40
«1.0
<1.0
<t.0
<1.0

«<1.0
+1.4
«1.0
<1.0
<1.0
«<1.4
1.0
<1.0
«<l.0
«1.8
«<t.0
.0
<1.0
<1.0
<t.0
<1.0
«.4

1.0
«.0
1.0
<1.0
1.0
«.0
1.0
1.0
1.4
«1.4
1.0
1.0

1710788 1/17/08 01/25/88 02/25/88 03/11,88
BAOUARD SROMARD SNOUARD BROWAAD CH2M KILL CH2M RILL BROUAAD

<1.0
1.0
<1.8
«{.0
1.0
«<1.0
<i.0
«<l.0
1.0
<t.d
«<1.8
«1.0
1.0
«1.8
«.0
<1.0
<1.0

«.0
«1.0
<1.0
1.0
.0
<t.8
20.8
1.0
1.0
&bk
<1.0
1.0

&
W A

AGLSHALLLAS

aé &
whi

L]

[-X-r-X-Y-1-1-1-1_J1-1

6585585/
(E RS BT T RS 1T R ]

SO
EauckEEE

&8_.45
PLE T

-
EE

L A g A

T
o

Y- F-3-F¥-Y-Y-1-I-T1-]

Sbm&d &KOHLLL

Srnwhé

<1.0
1.4
«1.0
<1.0
<1.0
<1.4
«<t.0
<0
1.0
1.0
1.0
«1.0
<. 0
<i.0
<1.0
1.0
<1.0
<1.0
«.0
1.0
<i.Q
1.0
«|. D0

1.07
<1.0
1.0
<1.0
«<1.0
<1.0

5;08/88 5714704
BROUARD

<1.0
1.0
<1.0
<1.0
<].0
<i.4
<t.0
1.0
«1.0
<1.4
<1.0
«1.0
<1.0
<1.0
1.0
<1.0
<l.0
<1.9
<1.0
<1.0
<1.9
<1.0
«1.0
<1.0
1.0
«1.0
«1.0
<1.0
«1.9
«1.0

5s22/08
BRINRD

1.0
«<1.4
1.0
1.0
<1.0
<t.0
<1.0
«1.0
<1.0
<1.0
«1.0
<1.0
1.0
«<f.Q
<1.0
<1.0
<i.4
1.0
<l.0
1.0
«1.8
<1.0
1.0
«<1.0
<1.0
«<1.0
<1.0
«t.0
«<1.08
«1.0

47504
RRGUARD

<t.0
<1.0
<1.0
1.0
<i.0
<1.0
«1.4
1.4
<}.0
«<.0
1.0
<1.0
<1.0
<10
1.4
1.8
<1.0
«.D
1.0
1.0
«1.4
<1.0
<t.0
«.0
.17
1.0
<1.0
2.1
1.0
<«i.d

&712/88
BAOMARD

1.0
<1.0
1.0
<1.0
<1.0
<14
1.4
<1.0
«.0
<1.8
<t.0
<1.0
1.0
1.0
<1.0
<1.0
1.0
<1.Q
.0
«.0
<t.0
<1.0
« .4
<1.0
<i.0
<].0
<1.0
«1.0
<1.0
1.0

<1.0
<.}
.4
<1.0
<1.0
<].0
«1.4
«<t.0
.0
«1.9
<1.0
<].0
«1.0
<1.0
<1.0
1.0
<1.40

!.li
<§.0
<1.0
«<1.0
<i.4
1.8
#.45
1.0
1.0
1.0
«<1.0
1.0

S/19/B8  5s25/08 TF104E
BROMMAD  BRDUARD  BADWAN

<1.0
<1.0
<1.4
1.0
«.0
«.0
<1.4
«1.0
<1.0
<1.0
<1.0
1.0
<t. 0
<1.0
<1.0
<i.0
«<t.0
1.0
1.0
1.0
«<1.8
«1.0
<1.0
<i.0
16.4
1.0
<1.4
<].0
1.0
1.0

L1
<.
1.
<1.1
<.l
<.
st
<1.
<1.i
1.1
1.1
<l.i
<.
<t.0
1.0
<i.d
<1.0
14.4
1.0

<1.40
<5.4
1.0
«1.0

<1.0
1.4
0.7
«1.0
<1.0



TUENTY SEQ(I.L FIELD
PROOUCTION HELL 25

SAMPL ING DATE:
ANALYTICAL LABORATORY:

PARAMETER

BROMOD | CHLORCHE T HANE
BROWAFORM

SROHOME THAME

CARBOH FETRACHLOR [DE x
CHLOROBEMZENE
CHLOROETHANE
2-CHLORGETHYLVINYL ETHER
CHLOROFGRM

CHLOROHE T HANE

D1 BROMOCHLORCHE THANE

1, 2-0 | CHLORDSENZENE

1, 3-CICHLOROBENZENE

1,4 -0 CHLOROBENZENE
DICHLOROD | FLUCROMETHANE
1,1-BICHLORGETHANE

1,2-OF CHLOROE THANE

1, 1-DICHLOAGE T HENE
CI5-1,2-DICHLOAOETHENE
TAANS-1, 2-0 1 CHLOROETHERE
1, 2-D 1 CHLORGPROPANE
C15-1,3-DLEHLOAOPROPENE
ThANS-1,3-0 | CHLOROPROPENE
METHYLEME CHLORIDE
1,1,2,2- TETRACKLORGETHANE
TETRACHLOROE THENE

1,1, 1-TAICHLOROET HANE
1,1, 2-TRICHLORDE THANE
TAICHLOROE TRERE

TR LCHLOROF LUOROMET HANE
¥INTL CHLORIDE

NOTES: UMITS = UG/L Of #Fd
EPA METHOD = &0
NA = NOT AKALYZED
#E = NOT ESTABLISHED
KS = NOT SAMPLED

<1.0
<i.5
1.4
1.0
«t.0
<1.0
<1.0
<1.0
<1,0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
0.1
<1.0
<«1.0
<1.0
<1.0
«<1.0
<1.0

2¢1
<1.0
<1.0
3.3
«<1.0
<1.0

<1.0
<1.5
<1.6
<1.0
«<i.0
<1.0
<1.0
<1.0
<1.0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.48
21.2
<1.4
<1.4
<1.4Q
1.0
<1.0
<1.0

<1.0
<1.0
19.4
<1.0
<1.0

B 4 1 kAR B

A A AAAAAAMAAMAMAMAMARMARAMARMAMAAMRA
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<1.0
«l.4&
<1.&
<1.0
<1.0
<1.0
1.0
<1.0
<1.0
<2.0
1.0
1.0
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0
553
«1.4
<1.0
1.4
<1.0
1.4

o Rk kW b kM

A A A A A A A A AAMAAAAMAAAMALAMAAALMLA
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A

BROMARD BACMARD BROWARD BROWARD BROMAAD BROUARD BROWARD SACMWARD
/31788 &/7/88  B/15/B8 B/21/8B B/28/88 WA 9710783 924,88

<1.0
<1.6
<1.&
<1.0
<1.0
«<1.0
<1.0
<1,0
<1.0
<2.0
<1.0
<1.0
1.4
<1.0
<1.0
<1.0
<1.0
1.47
<1,0
<1.0
<1.0
<1.0
<1.0
<t.0

112
<1.0
<1.0
2.3
<i.0
<i.0



TUENTT $ WELL FIELD .
PAODLC il 26

SANPLING DATE: 08722/87 12/20/87 102708 /10408  VAAT7BR 01725/88 21780 /7488 2714/88 2j21;88 O2;%5/BA  2/20/B8 03711788
ANALYTICHL LABORATOAY: MOUARD BAOMARD SAOUARD BRAOUARD  BAOWARD BROWARD AROUARD BRCRARD  BACMARD DECUARD CH2M HILL  AROUARD CNZM NILL
PARAME TEL MLL

BROWOD EC) LOMOME TIARE NE «.4 <1.0 1.0 1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 5.0 <1.0 0.5
BAOMOFORH NE <1.8 <1.0 <1.0 <1.0 <1.0 1.4 «1.0 <t.0 1.0 1.0 <5.0 <1.0 .5
SA0MOME T HANE NE <1.0 «1.0 <1.0 «<1.0 <1.0 <1.0 <1.0 «1.0 «<1.,0 <1.0 5.0 <1.0 <05
CAABON TE TRACNLORIDE 3.0 <1.0 «1.0 <.0 <t.0 <1.0 «<1.0 «1.0 1.0 <1.0 <1.0 «5.0 1.0 «0.%
CHLORDREN LENE . MNE <1.0 «<1.0 «|.0 <1.0 «1.9 «<1.0 <).0 <1.0 «<1.0 «1.0 5.0 .0 . <03
CHLORDETMANE o NE <1.0 <1.0 <1.0 «1.0 «.d «1.0 <1.0 <1.0 1.0 <1.0 <50 .4 3.5
Z-CHLORDETHYLVINYL ETWER [ ] «<1.0 <1.40 <1.0 «1.0 1.0 «1.0 <k.0 <1.0 <10 «1.0 <i0.0 <i.0 T
CHLOROFOR N NE <1.0 <i.0 1.0 «1.0 <1.0 <1.0 .0 «1.0 <1.0 1.0 5.0 1.0 0.5
CHLOROMET HAME NE «i.0 <t.0 <1.0 «.0 <1.0 <1.0 1.0 «1.0 <1.0 <i.4 5.0 <1.0 Q.5
O 1 RROMOC K L OROME THAME NE «.0 <1.0 «<1.0 1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 5.0 1.0 «0.5
1, 2-0JCHL OROBENT ENE NE <1.9 <1.0 <1.0 1.0 <1.06 <1.0 «.0 «<1.0 1.4 1.0 NA <1.0 «0.5
1,3-pJCi OROBENZENE NE «1.8 <1.0 <1.0 1.0 <1.0 1.0 «1.0 1.0 «1.0 1.0 HA «<j.0 <«.5%
1,401 C OROBENTERE NE «1.0 <|.0 1.0 1.0 <1.0 1.0 «<1.0 <1.0 1.9 1.0 NA «.0 0.5
DICHLOADG T FLUDROME TIRANE ME <1.0 1.0 <{.0 <1.0 <1.0 <t.0 <1.0 «1.0 1.0 <1.0 [ L] «1.0 «0.5
1, 101 CHL OROETIWAME NE <t.0 1.0 <1.0 <i.0 <l.0 <i.0 «1.0 <1.0 <1.0 <1.0 <5.0 .0 0.5
1, 2-DLEKE OROETIANE 3.0 <1.0 . <1.0 <t.b <1.0 .0 <1.0 <1.0 <1.8 1.0 5.0 .0 <0.%
1, 1-D1C OROE T RERE 1.0 <1.0 1.0 «.0 «<1.0 <.0 <«1.0 <i.0 <1.0 <1.0 <1.6 4.0 <1.0 0.3
Cl5-1,2-L TCHLOROETRENE ME «<1.0 A HA NA NA NA NA <1.0 NA NA NA 5.1 0.5
TAANS~1, 2 -DICNLOROETHERE [ 3 1.0 <10 <i.0 <1.0 .8 <1.0 <1.9 «<1.0 <1.0 «<1.0 5.0 5.1 <«.§
1, 2-81CHL DROPROPANE NE <. <i.8 <1.0 «.0 <1.9 1.0 <1.8 «<1.0 .0 <.0 <§.0 1.8 0.5
CLS-1, 5-0 ICRLOROPROPENE ME <1.d <1.0 «1.0 «1.0 <1.0 <1.0 <t.0 «.40 «1.0 <1.4 <5.0 <1.0 WA
Taans-1,1-DICHLOROPROPERE NE «1.9 <1.0 <1.0 1.0 <1.0 <i.4 «1.0 <i1.0 «<1.0 <1.0 5.0 <1.0 HA
RETWYLERE CHLORIDE NE <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.40 <1.0 <5.0 <i.0 2.8
1,1, 2,2 1ETRACHLORDE THANE NE 1.0 1.0 «<1.0 <1.0 <1.0 <1.0 «].0 t.0 1.0 1.0 5.0 1.0 0.5
TE TRACHLCACETHERE 1.0 <1.0 «.0 <1.0 «<1.0 «1.0 «1.0 4.0 <1.0 <1.0 <1.0 5.0 1.0 1.5
1,4, 1-TRICHLONOE THAKE 200.0 «<1.0 1.0 1.0 «1.0 .0 <«1.0 <1.0 <1.0 «<1.0 <1.0 <5.0 <t.0 <«}.5
1.1, 2-TRICHLORDE TMANE N <1.0 <1.0 1.8 «1.0 <1.0 «<1.0 1.0 «1.0 .0 .8 5.0 1.0 <0.5
TRICHLORC ETHENE 3.0 <1.0 <1.0 <1.0 «i.0 <1.G <1.0 «<t.0 <1.0 <1.0 <i.0 5.0 1.9t <0.%
IRICHLOAC FLUCHOME THANE NE «1.0 <i.0 1.0 «1.0 <1.0 <1.0 «1.0 «<1.0 «<1.0 <1.0 <5.0 1.0 «0.5
YINYL CHLORIDE 1.0 «1.0 <1.d 1.4 «1.0 <1.0 1.0 «<1.0 <1.0 <1.0 <1.0 5.0 1.0 «0.5

WGIES: 1 MITS = LG/L D& PPB
EPA HETHOD = 401
kA = HOT AMALYZIED
KE = WOI ESTABLISHED
NS = HOT SAMPLED



TWENTY MELL FIELD
PRODLCT | L 26

SANPL |NG DATE:
AMALYTIC L LABORAVOAY:

PARAME TER

£

BRONCO | Cill ORCHE TIAKE
SROMOF ORI

BROMOME THANE

CARBON TETRACHLOKIDE
CHLOROGENTENE

CHLOROE TWANE v
2-CHLOROETHYLVINTL ETHER
CHLOROFOAN

CHLORMMEY NANE

& 1 BROMOC 1L OROME TIARE
1,2-D1CH ORDBENZIENE
1.3-01CH OROBENTENE
1,5-DICHL OROBUNIENS

0 LCWL OOt | PLUGROMETUAKE
1, 1-05CHI OROETMANE

1, 2-DICHL OROE T HAME
1,1-DICH: OROETRERE
Cl%-1,2-0ICHLORDETMERE
ThANE- 1, -DICHLOROETNENE
1, 2-D1CM OROPROPANE
C15-1.3-D ICHLOROPROPENE
TRANS- 1,5 -0 1 CHLOROPROPERE
METHYLESE CMLORIDE

1,1,2,2 - TETRACHLOROE TIANE
TETRACHLIMOETRENE

1.1, 1- TRICHLOROE THAKE

1,1, 2- TR CHLOROE TRAKE
TRICM GRNETHENE

TR 1 CaL O HF LUOROME T MAKE
vinYL CHLORIDE

"]

g
:
oo

("]
N

- kel §
ﬂ=.ﬂ=* =
-]

*

BOTES: 'MITS = UG/L Ok PPB
EPA METMOD = 501
KA = NOT AnALYIED
ME = HOT ESTABLISMED
NS = NOT SAMPLED

<1.0
«1.0
«].8
«1.8
<.
.40
1.0
«1.8
.8
<1.0
.0
«1.0
«.0
.0
.0
«.0
«.4

<1.0
«1.0
1.0
«1.40
«<1.0
<1.0
.11
<1.0
<1.0
1.0
1.9
1.0

<1.0
«<|.0
<1.0
<1.0
<1.0
<1.0
1.0
<1.0
<1.0
1.0
«1.0
«.0
«1.0
«1.0
«.0
«1.0
<1.0

<1.0
<1.0
<1.0
<t.0
<i.0
1.8
2.3
«.0
«1.0
«<1.0
«<1.0
«<1.0

316788 3//08  1/27/88
BROMARD BAOMARD QAOUARD  RROUARD

«1.0
<1.0
<1.0
«<1.0
«<1.0
<1.0
«1.0
<1.0
<1.0
.0
«1.0
<1.0
«1.0
«.0
.0
«.0
1.0

1.0
«1.0
<1.0
<1.0
<1.0
<1.0
Z2.47
<1.0
<1.0
1.0
1.0
<1.0

4 0504

<i.0
1.0
<1.0
1.0
«.0
<1.4
1.8
«t.8
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
«<1.0
<1.0
<1.0

1.0
<1.0
«1.0
.0
«.0
«.0
2.4%
1.0
«1.0
<1.0
«<1.0
<1.0

410708 4717788 4723788 5/08/08
SROMARD  BROMARD  BROWARD

<1.0
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e e I
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Bﬂﬂﬂﬂﬂ:

*

A A A A AMNARARAAALAA
— i ¥
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12T

<1.0
<1.0
<t.0
<1.0
1.0
<1.0
«<1.8
<1.0
«1.0
<1.0
«1.0
«<1.0
<1.0
<1.0
«1.0
«1.9
1.0

<«t.0
<14
1.0
1.0
<1.0
<1.0
1.54
1.0
«1.0
«1.0
«1.8
<1.4

A
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A A A A A A AR
AarasiAn
boEooomemeooo

Fars
-

<1.0
<1.0
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o

-
-

B

A A A
—
|- X - X

<t.0

BNOUARD

«1.0
<1.0
<1.0
«<1.0
<1.0
«<1.0
<1.0
<1.0
<1.0
<l.D
1.0
«1.0
<1.4Q
1.0
<1.0
«1.0
«<1.0
<1.0
«<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<t.0
1.0
<1.4
<1.9
1.0
1.0

<%.4
1.0
<1.0
«1.0
1.0
<1.0
1.0
<1.0
«<%.0
1.0
<1.4
«1.4
<1.49
«1.48
«<1.8
1.8
<1.0
<1.0
<|.0
<1.0
<1.0
<1.0
<1.0
1.0
«<1.0
1.0
«1.0
1.4
1.0
<1.0

571408 5s2%/88 5731/88
BROUAAD  BROUAAD

1.0
<1.0
<1.0
<i.0
<1.0
<t.0
<1.0
<1.0
<1.0
«1.0
1.0
«<1.0
.0
<1.0
<1.0
<1.0
1.0
1.0
<1.0
.9
<1.8
<1.4
<1.0
<|.0
1.9
1.0
<1.0
<1.0
1.0
<1.0

BRONAKD

1.0
1.0
<1.0
<1.0
<|.0
1.0
<1.0
1.0
1.4
<1.0
<1.0
<14
«1.4
<1.0
«<1.4
1.0
<1.0
1.0
1.55
<l.0
<1.0
<1.0
<1.0
1.0
2.05
<1.0
«1.0
<1.0
1.4
1.0

4r5:84 As12/B8
AROLARD

<1.0
<1.0
«1.0
<1.0
<].8
<1.8
<1.0
1.9
1.8
<1.4
1.0
1.0
1.9
<1.0
<1.0
<1.0
<1.0
<1.8
<1.0
1.0
<1.4
<1.0
1.0
«<.0
<1.0
<1.0
<1.0
«1.0
<i.0
«1.4



I

TSENTY ES WELL FIELD

? WELL 24 .

SAMPL |Me UAFE: 4/19/88 bLy26s04 T/10/04 "
RAOUARD

ARALYTIC L LABDAATORY: SAOMARD  BRDWARD

PARAME TEE HCL

BROMOD | Sl OROME | MANE ME 1.0 1.0 <1.0
BAOHOFORN ME <1.8 1.0 «.0
RROMCHE THAME RE «1.0 1.4 <1.0
CARBOM TETRACW ORIDE 1.0 <1.0 .0 <1.0
CuLOROEENZENE NE .0 <1.0 «1.0
Chil ORDE T HANE NE 1.0 <1.4 1.0
2-CHLORDETHYLVINSL Emﬁl e 1.0 <1.0 «1.0
CHLOROFORN RE <t.0 «1_0 <1.0
CHLONOME T HANE NE 1.0 <1.0 <1.4
1 AROMOCHLOROME T ANE NE 1.9 <1.0 <1.0
1, 2-BICHL ORDBEN TEME NE «1.0 1.4 1.0
1,9-01Cut OROBEWEENE NE <1.0 «1.0 1.0
1,4-DICH OROBENTENE NE <1.0 <1.0 <1.0
D LENLOROC | FUUORONET HANE NE «1.9 <1.0 «1.0
1, 1-DICHL ORDETIAME NE <1.0 1.4 <1.0
1, 2-01CHL OROE T IRANE 3.4 <1.0 .0 <1.0
1, L-D1CKi OROETNENE 7.0 <1.0 <1.0 1.0
Cl5-1,2-D iCNLORGETHENE NE «1.8 1.0 «1.4
TAANS-1,2 -DICHEOROETHERE NE <1.4 1.0 <1.0
1, 2-D 1 Cik DROPADP ARE NE <1.0 «.0 <1.0
C13-1,3-D 1EMLORDPROPEME RE 1.0 1.0 <1.0
TaANS- 1,7 -SICRLOROMOPENE HE «1.0 <1.0 «1.0
NETHYLENE CHLORIDE ME 1.0 <1.0 <1.0
1, 1,2, 2-VETAACH. OROE THANE NE <1.0 1.0 <1.0
TETARESL CROET NENE 1.0 +1.0 1.0 <t.0

1,0, 1-TRICHLORDETWANE 200.0 «1.8 «1.0 <1.9

1.1 l IRICMLDADETHANE 3 «<1.0 <1.0 1.0
VR 1 CMLORCET MENE 3.0 <1.0 «.0 <1.0
TR CHLOROF LUOROHETHANE NE <1.0 «1.0 <1.0
VENTL CHLORIDE 1.0 «1.0 1.9 «1.4

HOTES: WITS = UG/L O PPR
LPA METHOD = &01
HA = NOT AMALYIED
HE = WOT ESTASLISHED
HS = NOT SAMFLED

A e e s P iy = e




TY SERLES MWE ELD
LCTION WELL

LENG OAEE:
YELCAL LABORATORY:

METER

CO | CHLORDOMETHANE
CFORN

OMETHAME

O TETRACHLORIDE
ROHEWZIENE

ROETHAME
LOROETHYLVINYL ETHER
ROFORM

ACMETHANE
OMOCHLORONETHAME
bLEHLOROBENZENE
DECHLORDBENZENE
BECHLORDBENZENE
LOROO | FLUDROME THAKE
B1CHLORCETHANE

DI CHLOACE THANE

DI CHLORGE THEME
1,2-DICNLORCETHEME
§-1,2-DICHLORDETHERE
DECHLOROPROPANE

1, 5-DICHLOROPROPENE
$-1,3-DICHLOROPROPENE
YLEME CHLORIDE
2,2-TETRACHLOROE THAKE
ACHLORDE THENE
1-TRICHLORDETHAME
2-TR | CNLORDE THANE
HLOROE THEME
HLOROFLLOROME THANE

L CHLORIDE

5: UMITS = WG/l OR PP

EPA RETHOD = 401
NA = HOT AMALYZED

~ NE = NOT ESTABL1SHED

N5 = NOT SAMPLED

<1.0
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.6
<1.0
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
<1.0
«<1.0

<§.0
<1.0
1.0
<1.0
<1.0
<1.0
<1.0
<i.0
1.0
<3.4
<1.0
1.0
<1.0
<1.0
1.0
<1.8
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
<1.0
<1.0
<§.0
<1.0
<1.0
<3.0
<1.0
<1.0

<1.0
<1.8
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.8
<1.0
<1.0
<1.0
<1.0
«<1.0
<1.0
1.0
<1.0
<1.0
1.0
<1.0
<31.4
<1.0
<1.0
<1.0

<1.d
<1.4
<1.4
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
2.8
<3.0
<i.0
<1.0
<1.8
<].4
<1.0
<1.0
<1.0
<1.4d
<%.0
<t.d
<1.0
<1.0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

BRCMARD BROWARD BROWARD 7/31,08 8/7,88

<1.0
1.5
<1.5
<1.0
<1.0
<1.40
<%.0
<1.0
1.0
2.0
«1.0
<1.0
<31.0
<i.0
1.0
<1.0
<1.0
<%.0
<t.0
«1.0
5.0
<1.Q
«1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
«<1.0

§/19/88 6/26/88 T/10/88 GACMARD BROWARD BROMARD BROUARD BROWARD SAOWARD BROWARD
8/21/88 B/28/88 9/3/B8 970738 9724758

<1.0
<1.5
<1.8
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.49
<1.0
<1.0
<1.4Q
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
«<t.&
1.4
<1.0
<1.0
<1.0
<1.0
1.0
«1.0
<2.0
«<1.0
<1.0
<1.0
<1.0
<i.0
<1.0
<1.0
<i.0
1.0
<1.0
<1.D
<1.0
<1.0
<1.0
«1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.4

<1.4

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.,0
<1.0
<1.0
<1.0
<1.0
<1.0
<].B
<].0
<1.0
<1.0
<1.0
<1.0

AAAAAAAAAAAA*AALﬁﬁAA&
ks el ek ke ks ekt ks k. b e s ke e
OERPooOoOooOoRRROIOoOoOROOD

<1.0
<t.&
<1.4
<1.0
<1.0
<1.0
1.0
<t.0
1.0
2.0
<1.0
<}.0
<1.0
<1.0
<t.0
<0
<1.0
1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
«1.0
<1.0



Appendix B
Analytical Results
Private Well Samples Obtained from the
Palm Beach County Health Department
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wen: 1 @o/e7 Results by Qple o
LE 1D ¥R RUBY PRADO/TREAT FRACTION 024 TEST COUE PURCE  NAME PURGEABLES

Date % Time Collected 12/29/87 09:30:00 Cateqory 44 3

PURGEADLES BY EFA &23

AMALYST __ T ccC DATE IMJECTED O1/04/88 WEHIFIED BY S0
] CAS # COMPOUND RESULT Pr & Cal # COMPBUND RESUL
W 10/-02-3 acrolein ___ BDL 1 58% 100-41-4 ethylbenzene ___ BDL.
v 107-13-1% acrylonitrile BDL :  44Y F-09-2 methulene chloride BDL
& Fl—-43-2 bheniens BOL  45Y Fq-37 -3 methyl chloride RDL
L 2L—-23-9 carbon tetrachloride BDL | 44 74-33-% methyl bromide BDL
W 108-50-7 chiaraobenzene BDL ! a7v 7T5=-25-2 - bromoform Bt
Y LO7-0&6—-2 "1, 2-dichlcroethane BDL | 40V 75-27-4 dichlorobromomethane RDL
v 71-55-5& 1,1.1-trichloroethane ___BDL ! 49V 75-49-4 trichloroflusTomethane BDL
W 75-34-3 l,i{-dichloraethans BOL & SOV 75-71—-0 dichlorediPlupramethane DL
v 79-00-5 1.1l.2-trichlaroethane BDL i 51V 124-48-1 chlarodibromomethane OoL.
Y 79-34-5 1.1,2.2-tetrachlaraoethane _ __3DL ¢ =V 127-18-4 tetrachloroethylene __ PM™
Y 75-00-3 chlarcethane ___ BDL ¢ &&Y 108-538-3 VUi eelE

Y 116-75-8 Z2-chloavoethylvinyl ether BDi. ¢ 87V F9-Ql-5% trichlurcethylene i
LY §7-&5-3 chlorocform apL. { gavy 75-01—-4 vingl chloride” RDE.
' 75-35-4 i, t—dichleraoethylene ___ BDL i &7-&64--1 actetone ___ NS
v 154-40~-5 t.Z—trans—dichloroathylene __ RBDL I Y8-93-3 2-butanone _____NY
Y 70-8a7-5 1,2-dichlerapropane BDOL 75-15-0 carbondisul Fide M.
VvV OIloos1-02-4% ftyans—1,3-dichlorgpropene BDL 1 317-78—5 Z~hexanone HS
1004 1 -02—05 cis—l.3-dichloropropene BRL | 109-10~-1 +-methyl-2-pentanone NS

' 100-42-5 etyrene B0
' 1ad-0s-4 vingl ccetzte S
15330-20-7 total zxylenes 1]

Aall. RESULTS REFEATED IM ug/L

g ODL = BELOW DETECTION LEVYEL
- T = TRACE DETECTED BUT NOT QUANTITATED

MS = COFPOUND NOT SCHRESMED
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Results by
FRACTION 0JA

rCifedlt

@

TEST CODE PURGE A
Date & Time Collecied 12/29/87 09:50:00 C3

N R Wit b

MARE PURGEABLES
tzgory 43 3

PURGEABLES BY EPA 424

- 4 Uria  LAD
1ven: 4B0/87
- - r
qE 10 UNITED CRANE/TREATED
AMALYST __ " ¢C
CAD # CEMPOUND
137-02-3 acrolzin
107-13-1 acrylonitrile
71-41-2 bernzena
5H-23-39 carbon tetrachloride
1 D3—-90-7 chlorcbenzane
107-0&8-2 l.2-dichloroaethane
71-535-4 1,1.1-trichlorcethane
75-324-3 i.,1-dichloroethane
F9-00-5 1.1, 2-trichloroethane
79-34-5 1,t.2,2-tetrachlaroethane
75-00-13 chloroethane
110-75-3 2—chloroethylvinyl ether
A7-55-3 chlaraform
75-35-4 1, l-dichloroethylene
184-40~-5 1., 2—trans-dichlaroethylene
78-87-5 1. 2-dichloropropane

N

W 10061-02-6

10046 1--02-03

trvans-Ll.3-dichloTtopropene

cis—1.3-dichloropropene

RESULT

GO,
8oL
T

BOL.

BOL
__BOL

BOL

BDL

BDL

Bl

BOL

BoL

HDL

anL
BDE.

BOL,
BDL

BDL

-

- FE mE mm omm wm Ak A RA R EEm ma R AR R

B %

3av
44y
45v
44Y
47
4av
44
50
Iy
asv
aav
arv
s2avy

DATE INJECTED 01/04/G0

ons #

100—41 -4
73-09--2
Fa-097-0
74--93-%
75252
Fo-27-4
75-53-4
75-71-3
124451
127-13-4
10B-56—-3

79-01-5

Fe-0l-1
HF-64 -1
78-33~-1
79-15-0
5319--73-4
108-10-1
100-42-5
J03-05-4
1 5403—-20-7

ALL RESULTS REPORTED IN wg/L
BELOW DETECTIOM LEVYEL

LDL

T = TRACE DETECTED BUT MGT QUANTITATED

MG =

COMPCUND NGT SCRECMED

VERTFIED BY Sad
COMPOURD

ethylbenzene
méthylene chloride
methyl chlaride
methyl bromide

bromoform _

dichlorobromamethane
trichlorufFluoromethane
dichloradifluoramethane
chloradibromamethans
tetrachloroethylene
itoluene
trichloroethylene
winyl chloride”

acetone

2-hutanone
carbandisul Flde
2-hexanone
4-methyl-g-pentanone
etyrene

vinyl acetate

total xylenes

e

RDL
NG

RDL




L3 Dbk L&eg  avlh erfUr | LA & o/~ Lle~s20
eivep: [ s0/87 Results by ‘ipl*’* ®

PLE 1D DORALIS GROCERY/TREATED FRACTION O4A  TEST CODE PURGE  MAML PURGEARIES
| Date & Time Collected 12/29/87 10:10:00 Category 43 3

FURGEABLES BY EPA &24

ANALYST ___ " cc DATE IMJECTED 01/04/88 WERIFIED BY Sfa
# CAS # COMF OURE RESULT Fe # Cab # CDﬂPDUND HESUL™
2V 107-02-8 acvolein BOL. i 28V 100-41-3 elhylbenzene Ll
avy 107-13-1 gcrylonitrile __ BDL ¥ 44V 75—0w—-c methulene chloride BDE,
aLl F1-43-2 benzensz gL & 4% 74-387-3 methyl chlaride B
Ay 545-23-5 carhon tefrachloride __ BOL 1 &45Y 74-83--9 methyl bromide ___ HDOL
v F03-30-7 chlorobenzens BDL | a7V 75-35-2 bromo form ADL
oV 107-06—2 1,2-dichloroethana BDL ¢ 43V 75274 dichlorobremamethane BOL
ERY 71-35-4 1. 1, 1-trichlaroethane apL. ¢ 47V FI3-59-4% trichlorofFlusramethane BDL
v 735-34-3 lil-dichloveethane __ BDL I 30OV 73-71-H dichlovadifluoramethane HDL
4y 79-0C-5 1, 1. 3-trichloroethane GOL. SV 124481 thlorodibromomethane LDL
SV 7?-34-3 L. 1.2y 2~tetrachloroethane BDL. | 8OY 127-18—4 tetrachloroethylene ___ BDL
&y 75-00-3 chloroethane BDL { 8&Y ica-83-3 Loluene
FY LLC-75-4 2-chloroethylvinyl ether pel. | ayv 79-01-& trichloTrogthylene RDL
av &7-54—-3 chloroform BOL. | RIV 7i-01l-4 vinyl chloride - RDL
Y 75-35—-4 1, l-dichloraethylene BDIL_ | H7-464-1 acelone NS
Won 134-50-3 1,2-trans—dichloroethylene Dl ¢ 78-93-3 2-butancne M&E
2y 7a-87-5 l1.2-dichloraspropane BDL | 75-15-0 : carbondisulfide NE
i3y 100461-02-48 trans—i,3-dichloropropene BDL | S319-78-56 d-hexanane M3
i0061-032-05 cis—1,3-dichloTropropene BDL. 108—-10-1L A-methyl-2—-pentanone MS
100-A2-5 styrene oL
109-05—-4 vinyl acetate NS
1330-20-7 _ total xylenes _ O

ALL. RESULTS REPCRTED IN wg/L
B0, = BELOW DETECTION LEVEL

T = TRACE DETECTED BUT NDY QUANTITATED
NS = COMPOUND NOT SCREEMED




1vED: 1@B0/a7
LE 10 ROGERS

Results by @ppie

FRACTION Q04  TEST CODE PURGE

Date & Time Collactad 12/29/87 10:22.00

MAFE PURGEABLES

PURGEABLES BY EPA 414

AMALYST __ 7 CC

# CAS 4 COMPOUND
") 1 O7-03-3
W J07-13-1
Y 7i—-43-2
W 54-23-5
" 108-90-7
W 167-05-2
W F1-35-4
10 75-34-3
3V 79-G0—-5
v FI9—-34-5

acralzin
acrylonitrile
benrene
tetrachloride
chlorocbenzene
1. 2~dichlaroethane
l1.1.1-trichlaoroethane
t.l-dichloroethane

1.1, 2-trichloroethans
L.1.2.2-tetrachlarcethane

carhon

W 745—00-3 chioroethane
" 1:CQ-75—8 e-chloroethylvinyl ether
w &7 -44&-3 chioreform

v 75-35-4
w 154-460-9
v 75-87-5
IV LO00&1-02-4

1004 1-02-05

1. l-t¢ichlovaethylene

1.2 trans—dichloroethylene
1. 2-dichloropropanea
trans—1.3—-dichlaroprapene
cigs—~1l,3-dichloropropene

RESULT

GOL
BDI
BDIL
QDL
ahL
goi.
HDL
BDL
B0
oL
aoL
EDL

T

BDL
BDL
oDl
BDIL
BOL

. mm ww Wl ER mm omm wt MR RE EE mer ek ded R MR mE

DATE THJECTED 01/04/88

PP

Jav
A4y}
45y
45
47y
43y
39V
20
3LV
83V
BoY
a7y
gav

CAS #

LO00-41-3
75-09-2
7a-@7-1
74-83-9
75-25-2
75-27-4
75-65-4
75-71-8

124-48-1

127-18-14

108-86-3

79-01-5

79—-01-4
&7—564-1
78-93-3
F5—-15-0
5319-78-&
i98-10-1
100—42-5
100-03-4

1 Q0207

ALL RESULTS REPORTED INMN wg/L

BOL =

T =

M3 =

BELOW DETECTION
TRACE DETELCTED DUT NI

COMPOUNMD NMOT

LEVEL

QUANTITATED
SCRELEMEDR

YENRIFIED BY S5p0
COMFOUMD

ethylbenzene
methylene chloride
methyl chloride
nethyl Lromide
bromo form

dichlorobromamaethane

trichlorofluoromethane
dithlorodifFluporomethane
chlorodibromomethane
tetracthloroethylene
Lteluene
trichloaroethylene

winygl chloride -

acetone

2-butanane
catrbondisul Fide
2-hexanone
4-methygl-2-pentanane
tyrene

vinyl acetate

totsl iylenes

Cataqary 433

— HOL




c /
civen: @30/87
JLE 1D RESIDENCE

#

n
)
14
3",
w
w
Ly
v
v
iy
¥
(A%
vy
v
w
)

IR

AMALYST
Al o

107-02-9
107-13-1
F1-43-2
95--23~3
1083-90-7
107-0&-2
71-35-4&
75-34-3
F-00-3
F-34-3
FH5—0G-3
116-75-8
&7/-&&-1
F0-35-1
154-460-3
78-87-0

v 10061-02-4&

100410205

LA avYls
Results by

FRACTION 06A

o,

TEST CODE PURGE
Date % Time Collacted ic /29787 10: a3: 00

e’
la

LAt

LGl 4+ dfid~eedh

MAl: FURGEABLES

FURGEADLES BY EFA &24

RS
COMPOUND
acrolein
acrylanitrile
benzeng _
carbon tetrachlorids

chloraobenzens
i.2-dichlovreethane

1.1, 1-trichloreethane _

t,1~dichlgroethane
l1.1.2-trichioroethans

1.1,.2, 2-tetrachlorocethane

chloroethane
2—chloroethylvinyl ether
chloreform
l.1-dichloroethylene

1. 2~trans—dichloroethylene

l.,2-diehlorcpropane

trans—1,3~dichlorapropene

cis~l,3-dichloroprapens

RESULT

BDL

gbL_

ODL
BOL
BDL

HDL
npL
HEL
BOL
BoL

BDL
BoL
BEL
HDL
BOL
abL
oDL
get

B e i mEm mE EmE EmE wm mE mE EE mE EmE EmE mE mE mm mE

PE 4k

=ay
44
45w
435v
A7
4gv
49
S0V
SV
85V
35V
87V
Bav

DATE INJECTED 01/05/00

CAS &

1O0-4t-1
75-0%-2
Fa-3a7-3
74~-B3-9
75-25-2
Fo-27-4
75-&9-4
75-71-8
24-43-1
127-18-4
lo8-88~3
7e-0i-&
73-0t-41
&7-44-1
7a-93-3
F5-15-0
S48-79-4&
tOB—-10-1
100-42-5
108-05—-4
$A00-20-7

ALL RESULTS REPORTED IM vg/l.
= HELOW DETECTIONM LEVEL

HOL
T =
NS =

TRACE DETECTED BUT MOT QUANTITATED

COMPOUME MOT SCHELRMED

VERIFIED DY S/0
COMi*DUIMD

elhylibenzene

meathylene chloride
methyl chlaride

methyl bropmide
bromoFform
dichlorcbromamethane
trichloroPfluoromethane
dichlorodifluoromethane
chlorodibromomeathane
tetrachloroethylene

L LE
trichlurocethylene
vingl chloride
acetone

2—butanone

carbhondisul Fide
S=hexanoneg
F-methyl-2-pentanone
styrene

winyl acetate

totzl x1ylenes

Cateqory 433

RESLILY

ani.
- Bht
] 0]
_ LD
Aot
DDL,
ADL
ADi.
BDL
BDE,

3D

. DL

NS
ME
NE

NS
M3
DL
MS

BOL
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Results by S.le

FRACTION 07A

AMALYST
CAS &

107-02-4
107-13-1
71-33-2
54-22-5
105-90-7
107-08-2
71-55-4
75-34-3
79-00-5
77-34-5
75-00-3
t10~75-8
47-66-3
75-35-4

L 54-60-5
78-87-5
10041-02-4
10061-02-05

Date

TEST CORE PURGE
% Time Collected 12/29/47 10:495:00

HAME PURGLABLES
Catagory

43 3

PURGEABLES BY EPA &:24

BATE INJECTED Q1/05/8R

COMPOURHD

acryl

tztra
thlor

1.2-dichla
1.1, l'tl‘il:hlﬂ

carban

l.1-dichlarcethane

1. 1. E“tl"il‘.hlﬂ

1,1.2.2-tesrachlorgethane

chla
2—chloroethylwvin
ch

1, t-dichlgro
tvid—trans—-dichlorao
1.2-dichlaor
trans—-i.3-dichler
cis—1,3-dichlor

T

acroeiein
anitrile

bentens
chloride
oben:zene
rasthans
raoethane

voathane

Taethana
yl ether
lorofarm
ethuylene
ethylene
apropansg
gpropenaea
GpTOpENnEe

RESULT

____BpL

___BOL
BTN
—_BDL

BOL

AL
BOL.
ADL
anL.
___BDL
anl
e
BEL

e}

ROL
aoL
RO
BOL

ma mE EmE EmE mE R mA R mA RE EE EE mE s mm e kw FE

FF 1

gy
A8y
A5Y
448V
47y
A3Y
47y
50V
SEV
asy
sy
qa7v
a3y

CasS @

100-41 -4
75-0%--3
73-87 -3
74-83-9
75-25-2
75-27-4
75-59-4
75-71-8

124-48-1

127-18-4

108-88-3

79-01-4

F5-01-4
&7-64-1
78-93-3
759-15-0
219-78~5
LO3-10~1
100-42-5
108-05-4

1370-20-7

AlLL RLESULTE REVORTED IM wgsL
= BEL.OW DETECTIOM t.EWEL

GO
= TR&ACE

e
s ==

DETECTED

nuT HOT

BUAMTITATERED

COMEOUND MOT SORELGMED

CVERIFIED OY San

COMPOUMD RESUL
elhylbenzene L.
methylene chloride __ KDL,
mcthyl chioride RDI.
methyl bhromide RDL
brvomofForm __ _RDL
dichiorobromaomethane | anL
trichlorvfluoTromethane RDL
dichlorodifluoromethane npL
chloradibromomethane HDL
tetrachloroethylene _ AN
toluene -
trichloroethylene ohi
vinyl chlovide” LDL
aretone NS
2—butanone hE
carbondisulfide M.

d-hesaznone NS

4 -methyl-2-pentanone NS
styrene nol.

vinyl acetate M5

tolal xglenes GOl




crven: @097

PLE 1D ORKIN CHEMICAL /RAY

i |

2y
ay
Ay
&y
FAY
10y
11
13V
14y
Sy
154
194
29V
29y

30V

3y

AMNALYST
CAS %

107-02-8
107-13—~1
F1-41-2
S4-23-5
1083907
107-06—-2
F1-535-4
F5-34-3
79-00-5
F7-34-5
73-00-3
150-75-8
57-865-3
FH5-35-4
155-8C-5
F8-87-5

33V 10041-02-&6

150410205

R i 1 DATE
COMPOUND
acrolein
acrylanitrile
bepzenea
carban tetrachlaride
chlorabenzene _
1, 2—-dichlarocethane
1.1. t—trichloragthane _
1, 1-dichlorocethane
i, 1,2-trichloroethane
i,1.2,2-tetrachloreethane
chloroethane
Z—chlovoethylvinyl ether
chleroform
. 1: 1—-dichloroethylene
i, 2-trans—dichlorcethylene
1.2—-dichlargpropane
trans—-1.3-dichlorapraopena
tis—-1,3-dichloropropene

T =

FRACTION (OBA

Results hq.nple

TEST COBE PURGE
Date & Time Collected 12/2%/87 11:05:00

MAME PURCCABLES

PURGEABLES BY EPA &H241

RESULT

____BDIL
BDL.
Aot
BDL.

B DL

Bl

[t]o]
BDL
BDL.
3D

___mDL
BDL
ODi.
BDL
BOL
AR
BDL
ik .

— o P mw e we =-

BF mm ok mm owm SR mE ww p =

PPl

agv
a4y
45v
4av
474
48v
494
Sov
o1V
g3v
Bay
arv
gy

IMNJECTED 01/05/8908

a5 &%

1G0—41 -4
75-0%-2
F4-37-3
74-83-%
75-25-4
F5-27 -5
F5-49-1
75-71-8
124-358-1
127-18-4
108-32-3

79-01l-&

Fi-Cl-4
&7 -44-1
78-93-3
F5—-15-0
319-78-5&
108-10-1
100-432-43
108-05-1

1330-20-7

AlLL. RESULTS REPORTED IN ug/io
BELOW DETECTIOM LEWEL

anL =
TRaCE DETECTED BUT NMOT GUANMTITATED

N5 =

COMPOUND NAT SCHEEMEDR

YERIFIED BY San
COMP OUME

ethylbenzene

méthylene chloride
methyl chlovide

methyl bromide
byrpmoform
dichlorobromomethane
trichloroflucromethane
dichlorodifluaoromethane
chlarodibromomethane
tetrachloroethylene
Lusalnic
trichlorosthylene

vinyl chloride-

acetone

2-butanone
carbondisulfide
2-hexanane
4-methyl-2Z-pentanone
styrene

vinyl acetate

total aylenes

Catzqory 433

RESULT

npL
__Bpi
. opL
RDI,
oM.
BDL
ADL
BDL
BDL
BDL

[tir
DDL
MS
NE
ML
S
NS
3D
[ ]
ooL




- IVED: @/
LE 1D PARK TEN HAREHOUSES/RAH

#

EAY
AV
v
AV
ry
W
[V
w
w
v
sy
AN
ELY
n
w
y

L LR LETRREE )

AMALYST

Cas i

107-02-8
107-13-1
71-33-2
5&6-23-5
108-90~7
107-06-2
71-53-&
75-34-3
79-00~5
79-34-5
75-0C0-3
110-75-3
L7 -~64-3
75-35-4
154-60-5
70-87-5

M 1004 1-02-4

10041--02-03

F

—— R DAYE
COMPOUND

acralein

acrylonitrile

benzoae

carbon tetrachloride

chlorgbenzene
{,2-dichlgroethane
ts1,1—-trichloroethane
1,t-dichlaroethane

1.1, 2-trichleroethans
1.1.2.2-tetrachloroethane
chioroethane
&-chloroethylvinyl ether
chloroform
l.t1—dichlorcethylene

1, 2~trans—dichlarcethyglene
l.2-dichloropropane
trans-l.3-dichlorapropene
cis—t.3-dichloropropene

AlLL

e v Lra

Rasults by @upla

FRACTION 094
Date & Time Collected 12/29/87 11;

RESULTS REFORTED

LR SRR VL |

TEST CODE PURCE

g M L e ki)

MAME PURGEADLES

URGEABLES BY EFA &3

INJECTED DL/O5/538

RESULT PP 8 CAS #
BDL ! 3@V 100-31-4
BDL. ¢ 44V 75-09-2
BOL. § 45Y 74-37-3
BOL | 46Y 73-30~7
BOL § A7V T5-25-2

___BDL, ¢ 48y 75-27 -4
BOL t 49Y 75-69-1
BOL § S0V 75-71-8
BDL | 51V {24-48-%

___BDL i B5Y  127-18-4
BDL | 85  108-38-3
BOL | 8¥Y 79-0t-4

__BOL ! ®av 75-01-1
Aot i &7-&4-1
ADL 78-93-3
BDL ¢ 75-15-0
Bol. 519-79-5
BOL ¢ 108-10-1

100-42-5
108-05-4

1330-23-7

IM ug/t

0L = BELOW DETECTIDON LEVEL

T =
HS =

TRACE DETECTED BUT MOT QUANTITATED

COMPOUND NOT SCRECMED

05.00

YCRIFIED OY Sia
COMPOUND
elhylbenzens

methylene chlovidge
methyl chloride

methyl bromide

. bromoForm
dichlorobromomethane
trichlorofluaramethane
dichloredifluoromethane
chlorodibromomethane

tetrachloroethylene __

Loluene
trichloroethylens

wvinyl chloride -

acetone

2-~hutanone
carhondisul Fide
2-hexanone
4-methyl-Z--pentanoue
stirene
acetate
tulrnes

winyl
totsl

Catequry 33

~ BI

BDL



FIVED: (@30/87 o

PLE D SECURITY STORAGE FRACTION 104

Results hq.nplrj

TEST CODE PUREE
Date % Time Collected 12/29/8]

MNAME PURGEABLES

Cateqary 42 3

FURGEABLES BY EPA &34

el t"' “j n L..
1.". [P .7
AMALYST _._s- RS

# CAS # COMPOUMD RESULT
24 107-02-8 acrolein ADL
ay L0/-13-1 acrylonitrile BDI_
av 71-43-2 benzene BDL
LAY 34H—-23-3 carbapn tetrachlarida G0E.

oL
aoL
aoL

chlarabenzene
1. 2—dichlaroethane
1.1.1—-trichlaraoethane

i 1 08-90-7
oy 107-06—2
ERY F1-55-4&

a3V 75-34-3 1. 1-dickloroethane BDL
4% F9-00-5 1.1.2~-tvichloroethane HOL
1% 72-34-5 1.1,2,2-tetrachloroethane GLL
&V 75—-00-3 chloraethane Boi,
v 110-75-8 2—chloroethylvinyl ether BOL
vy &7 -&56—3 chlercform 43. 8
v 75-35-4 1. 1-dichlaraethylene BDL,
v 154-60~5 t.3-trans—dichlovrcethylene T
Iy FH-87-5 t,2-dichloraprapane apL.
I3Y 10C&45-02-4 trans-1,3-dichloropropene __ BDL

100451 -02-05 cis-1l.3-dichlovapropene BDi

e el BT R mm mer e win b Sl Sl B B WY R e o

PP 4

asy
444
4oV
44V
&7
43Y/
474
S0V
=] RS
asv
sy
azv
aav

DATE INJECTED 01/0%5/388

cas &

L1O0-31—4
F5--0%--2
74-87-3
74-83-9
75252
75-27-4
75-469-4
75-71-8

124-48-1

127-18-4

10B-gB-1
Fe-01-4

75-D1-4

b&7-64-1
78-93-3
T3-15-0
319-78-6
108—-10~1
100-42-0
109-05-4
$330-20-7

ALl RESULTS REPORTED IM vg/L

BOL =
T =
NS =

OELOW DETECTIGM LEYEL
TRACE DETECTED BUT NET BUANTITATED
COMPOUND NOT SCREEMED

VERIFIED BY Saa
COMPOUMD

ethylbeniensg
methulene chloride
methyt chloride
methyl bromide
bromaForm

dichlorobromomethane:

trichlerofluoromethane
dichlaredifluoramethane
chlerodibromomethane
tetrachloraethylene
LT ovne
trichlorpethylene
wingl chlovide

acrtone

2-hutanone
carbondisul fide
2-hexancne
4-methyl-d—pentanane
styrene

wingl acetate

total iglenes

RESUL”

S— 1
—BDt,
— oot
8oL
——T
—17.3
—-BDL

BDL
5, 70

—_pDL

b

.__RDL.

NS
NE
N
— NS
NS
BDL
—__N3

HDL




‘Appendix C
Geophysical Logs




Appendix D
Monitor Well Completion Diagrams




DEPTH

CLASSIFICATION

LOG WELL

L

i

FLUSH MOUNTED
LOCKING WELL CAP

9

G-5 Dark brown, very fine ta
fine grained sand \g[;rqnntcs

-
o

]
a

Illllll!._.LI.I.lLl

.

5-30' Light brown, fine to
medium %rainad. moderataly
sorted, =ity sand w/organicsa

m Lh o A
Q O O O

~J
&)

ILIl_llkllllllJI_Llllllllllll

30-85" Same as obove with
shail fragments,

Danse consolidated sandstone

lans throughout farmation

t%

T
c
t

85-105" Light brown, fina to
medium gralined, wall sorted,
gand with Increasa in shail
fragments. interbadded
sandatone iens thraughaut
farmation

105=-145" Light brawn, fine to
medium grained, moderateiy
sorted sand with minor
amount of shell fragmenta.
Interbeddad thin sandstone
lanz throughout the
formation

15

—
&
1L4_|_|.1LL['|J_|1?1+1 l?llj

145-200" Sarme ga above
with abundant cmounts of
cansolidgted sandatona.
Some 1/47 diameter gravel
appearing at 150,

5-~15% shall fragmants

Y

R

N

N

N

Q

\

AN
SN gL
EENERSE
21 N g ol
= N T e
PREI B N * -
oleN 5 1§
RN e E
SR N > ©
Jc.an !:N 3
SN 2

2 i k‘%

=X
N s
B )] _'2 —
REREINBAZE
N 5
=N (8
ik (o e |n
B

Ly S 1 S

WELL DRILLING REPORT

PROJECT No. _SE24708,A8
way: -t

Wast side of SW 16th Ave.,

LOCATION:
+ BO0D' Naorth of SW 10th St and SW

16th Ave. [ntarsaction

COUNTY:; Palm Seach

state: _Fl. i
GROUND ELEVATION: T

DIAMETER: . 2

OEPTH; 153"

STATIC WATER LEVEL: _17.14" DTW
paTE: _8/22/88 '

CASING: _2" PVC Trilee

SCREEN: 2" PVC Seh 40 (025 Stot)

CcONSTRUCNON: _Mud Rotary

ORILER: _Groundwater Protection inc.

DATE ANisHED: _B/22/88 |

PUMPING TEST
SPECIFIC MELD ___gpm/ft @ _____ gpm

WATER ANALYSIS (ppm)
s

TOTAL MARDNESS »
MO, ALKALINITY »

CHLORIDE !

IRONM Fa

SULFATE 50.

GOLOR {(APHA)

CALCIUM »

COMMENTE:

COMPILED Ay _Lizg Rainger
DATE: _8/22/88




OEPTH CLASSIFICATION LOG WELL
. FLUSH MQUNTED
‘ - LOCKING WELL CAP
; N Vv
4 0-15' Brawn, vary flna te fine \ / L
4 _grainad tand with silt and N 3
‘10 = ‘troce of organics \ / &
: NZE
-] 15-30" Ton to light gray, fina 2
20 7 to meadium qruingld sgdné with . Q é‘ .E
o erganics 1e \ '-; / u
- . E : e
. . . a =
1 3Q-40° Same as gbova with q 5 \ et /
- thin interbedded sandatone i..l...l@ \ Q
-4 lana T e -
4‘0 _ .'1 ) _ b \ _5 /
- 4 ﬂ ; \\ n /
1 }g.'\‘-x:\.h'-:.x-;.?.-'.‘h{ \ g /
50 — A a /
71 40-65" Same a2 gbova with [ ° .- \ L
] trdce of shall fragments \\<\ ?
60
7] T AT o
70 =" N LB
-4 B55-8%' Light gray, fine AR \ - / i
4 g¢rained, consolidoted sands |~ - " - % o
7] with S0-70% shall LA ~N E g
0 - n 2 \. v / e
3 A ] ;r \\4 = / e
; ﬁe\ S Ve
90 “MeleN g / 5
] TN @ / 2
] 85=105" Same as above S @ 5
1 eniy troce of shell oL 5 P
100 o ‘~lalw 1 e
N el - -
] ) Ay
110 — 105-120' Gray, fina to i NN
] medium grained sand with 1" L) \ gl — | /
‘_:1 I: y::i;n ed denae sondstons L,_I,_.:,I@:,‘.__?. s % #
120 s LI
3 oy
130 -
)
]
3
.

Foge___ ol

WELL DRILLING REPORT

WELL: _W-3

LOCATION: _West side of SW 141h Ave.
* 80" Narth of SW 10th St. and SW

PROJECT Ma. SE24708.A8

14th Ave, intersection

couNTy: Polm Beach  grate: Fl.
GROUND ELEVATION:
DIAMETER: _2_
pEPTH; _120°
STATIC WATER LEVEL:, 16,85 OTW
oATE: _8/1/88

cASING: _2° PVC Triloc

SCREEN: 27 PVC Sch 40 (025 Slat)

COMSTRUCTION; Mud Rotary

DRILLER- _Groundwaoter Protaction inc.

DATE FINISHED: _8/1/88

PUMPING TEST

SPECIFAIC MELD gpm/ft @ gpm

WATER ANALYSIS (ppm)
oS

TOTAL HARDNESS »

MO, ALKALNITY »

CHLORIDE Cf

IRON Fa

SULFATE 50,

COLOR (APHA)

CALCIUM =

COMMENMTE!

COMPILED By 2oug VYanMote

DATE: a/1/88




DEFTH CLASSIFICATION LOG WELL poge ot __

1 FLUSH MOUNTED SENEN WELL. DRILLING REPORT
] LOCKING WELL CAP ﬁ
bo ] N / PROJECT No. _SE24708.A8
] . WELL: _We
4 o018 Ercwn& very ﬁth tadﬂne § ? .
7. grained sand with =ilt an . Wi i
10 _-l e ot arganios \ / LOCATION: Wazt side of SW 14th Ave,
4 \ / £80" North of SW 10th and SW
- : 14th Ave_ intarsect!
20 =] 15-30" Tan to light gray, fine | Q % ve. intaraection
- g:gr::‘i::m grained sand with \ ,;j cOUNTY: Palm Badeh  stare. FL
20 - NESZE: GROUND ELEVATION:
1 10-40' Same as goova with 7 T -
] {hin interbedded sandatane Q z % -] DIAMETER: _2
- ans X o .
X = pEPTH: 139
40 - ot \ ;’ / E .
] N : 1 & STATIC WATER LEVEL:- 16,63 DTW
. ¢
50; = “Q ﬁ é 5 DATE: ___BMLZ/BB
] 40-85' Same a3 above with o Q9 2 - ;
1 trace of shall fragments ) 5 \ t:;. / Z cAsiNG: 27 PVC Trilag
50 — it 8 § W é / SCREEN: 27 PVC
: -_ o I’ . .ﬂ. \\ /
- —T o
2¢ -] o IN / CONSTRUCTION: _Mud Rotary
1 &5-85' Light gray, fine YA \ / ORILLER: _Groundwatsr Protection Ine.
41 grainad, consclidetad sond o \\ /
80 ] With 50-70% shallx = IN /]
. ] RSN Q ? OATE FiNisHED: 8/2/88
. RS
90 - MO N = PUMPING TEST
7 85-105" Sama az above Lo ‘_,. \\ / u—?' SPECIFIC YIELD ___gpm/tt ©@ apm
only trace of sheil VL IN -~ 8
1003 SN = A8 WATER ANALYSIS (ppm)
B o - a
] 1 N 3 A< 08
i R :*\ A / o
110 - G E\ 2 z TOTAL HARDNESS »
- -- . e 1 -E [t}
1 10%-130° Gray, fine to e EINE: / v M.O. ALKALINITY »
4 medlum grgined sand with ra@.m:\\ [ / 5
120 — :nterbad ad dense aandatona | - " ] 2 \ a / ® CHLORIDE 1
] e METN % @ IRON Fe
. e g
130 — oM™ = SULFATE 50.
] L SE 1LY COLOR (APHA)
1 130-150" Gray. very fina to e '
140 — ﬂnurgrqincd syund \lsf’ith silts. _j?;,"“_z'ﬁfi ) CALCIUM
4 interbaded xandatone iens e o
1 at 140" and 130" . §
1 X T S COMMENTS:
150 ¢ "7 .o
]
_4
5 COMPILED BY: Duuq V_ﬂ_H:N!_DtE
] pate: . 3/2/88




ey TTarTertyY o ¥yOOT T RE T

1 L 11

FLUSH MOUNTED
LOCKING WELL CAP

I - |

010" Light brown, fine
graind xand with arganica

JLthllll

10-30" Brown, fina to madlum'_'-_'. S

grained, poorly sorted, sand

8% Borehola

o

:llilillllll.jl]

'

w
Q

30-50' Sond as gbove with
gome shall frogments and
thin lang of consalidated
sandstona interbadded at
30' and 38"

2" PVC Sch 40 {0-90")

~]
Q

o
=

(w]

ll!IlllllIIIIllllll

60=-100" Samea gs gbove with
incregss in shall fragments.
;Sgggatuna lana at 90" and

OOUONNNNNNANNANNNNNNNN

Bentonite Seat {17}

N

<

6720 Gravel (80-1007)

v

At

N— 2" PVC Screen Sch 40 (.025 Slot) \\Neat cement {0-73")

M

I_I_lJ__ILlliiill]]]Illl]]l__l_!.llllllllll_ll_lllllII

NS

Q vl

rogw ar

A
—— WELL DRILLING REPORT

ChMHIIL
BN FROJECT No. _SE24708.A8

wELL _W=35
LOCATION: Southaide of SW 10th

batwean SW 13th Ave. and SW

14th Ave,

COLNTY: Falrm Beach STATE: Fl,

GROUND ELEVATION:

DIAMETER: .2

DEPTH; 100"

STATIC WATER LEVEL:..15.83° DTW
DATE: _8/3/88
cASING: 27 PVC Trilee

SEREEN: 2 PVC Sch 40 (.0 iot

CONSTRUCTION: _Mud Rotary

DRILER: _Greundwater Protectian inc.

DATE ANISHED: _8/3/88

PUMPING TEST
SPECIFIC MELR __gpm /M @

WATER ANALYSIS (ppm)

9o

Tos

TOTAL HARDHESS »

M.0. ALKALINITY «

CHLORIDE O

IRON Fa

SULFATE 350,

COLOR {APHA)
CALCILUM= P

COMMENTS:

cOMPILED BY: ..Deoug VanNgte
DATE: _B/3/88

« AS CalO.



s RN gl il SR § WAL L WYY Ry el N’ BF e ey,
FLUSH MOUNTED
- LOCKING WELL CAP
Q
1 0-10" Light brown, fine Q //</
] grained sand with organics \ /
- 10-30" Brown, fine to meadium e \ ? ?"‘;
20 —| grained, poarly sorted, sand \ / -
y L\ | / E".—
305 12 K ] &
i SN e
3 T B ~[]8
] 30-80" Sand as cbove with |, - . |a m 4 2
{ =ama aheli fragments and IR \ ! z
- thin lens of gonsolidated ot \\ o /
4 sandstons nterbedded at S o
50—_ Q' and 38° \ - //
i o o /
60 - 1IN B V4
N - o L
70 oo N 9
] S ]2
80 3 ol N 8
1 60-120" Same as above with | Ul (N /] 8
I a v - = St
0 — Inerease in shell fragments,  |fowwveed o \ o /
4 Sandstona lens at 90" and r ot T i \ = / 32
: 100 N 0 =
100-] i 1=\ A B
: RAENERZY
i S 3 g
: A I~ N 4 g
] Zaer) SNl
120 . ) \ a =
. 120:1140' r?r&wnntﬂnq grained. ...; A\ >
130 E?D% :%ul? frq?gmye:?:. - AN —
4 Sandstona (ens at 135 i -mﬂ f
] =,
140 ] ame
-
-

e -

SN WELL DRILLING REPORT

PROJECT No. SE24708.A8
WELL: _W-8

South side of SW 10th

LOCATION:
batwaan SW 13th Ave, and SW

14th Ave.

counTy; Palm Beach grate. FI._

GROUND ELEVATION:

DIAMETER; _2-
DEPTH: ._.lﬂ
STATIC WATER LEVEL: _16.37" DTW

DATE: __8/4/88

CASING: 2 PV Trilae

SCREEN: 27 PVC 4 lo

CUMNSTRUCTION; _Mud Rotary

DRILLER: _Groundwaoter Protestion Ine.

DATE FINISHED: _8/4/88

PUMPING TEST
SPECIFIC MELD ___ gpm/ft O

gpm

WATER ANALYSIS (ppm)
TOS

TOTAL HARDNESS =

M.O. ALKALINITY =

CHLORIDE 1

IRON Fe

SULFATE 50.

COLOR (ARHA)

CALCILM »

COMMENTS:

coMPILED BY: _Liza Rainger

paTE: _8/4/88

= AS CaCl,



DEPTH CLASSIFICATION LoG WELL
'. 3 FLUSH MOUNTED
- LOCKING WELL CAP
Q ~ V4
i L= ..
] N Y
4 0-20' Light brown, very fine o N /1
10 = to find grained, poorly serted | - - . . \
1 sand with a trace of sheil L \ ?
20 o § ? >
I _{... 5 -
1 . PP g "
] AN e
30 — 20-45" Brown, very fina to L @ \ = / -
-4 fine grained, poarly sarted Tt | m \ 4 /‘ S
1 sand with trace of shell. Thin [. .. . . - £
1 lenz of limestona interbedded [T 1 Q & / b
404 ..., il -
] i \\ 2 ﬂ g
] <~ N5 A S
50 EIENE /)
M I I
. L A \ e /
" 2 N a. /
50 — LT N o
- o s
7 45-90° Same as above anly | \ /
J more consalidgted and [——
70 - increase in shell frogmenta ™™ \ /
4 ead N /|
- L e f‘h\ / -
.3 ] e s 5% —_ ? 2
a . I = -
. 22N T [ &
i w3 e g Q
0t 3\ g Y
I A EQ 3] ; +
S SRR o = -
1004 90-110" Light brown, madium """ " :; \ 5 / A
- grained, well sorted sand |, .. .. o~ \ < c
B A 7..?.-‘\ g ] §
- ke, 1
] et \ | BE:
1 110-133" Sarie as cbove AT Y a
120 — with sorme sheil fragments, |~ . . . N ¥
4 Denze layer of shall from |- - - -
4 M2-115 canaistingof [ — o P
7] pelyeopods and gastropods | . .. . N S
130 - PR R &l
i — R
140 =
@

Fage _of __

WELL DRILLING REPORT

S
@ PROJECT No.

weLL: _W-08
LACATION: South side of Paoinzattig Dr.
1800° West of Old Germantown Rd.

SE24708.A8

and Paingettia Dr. intersection

COuNTy: Palm Beach srarg FL

GROUND ELEVATION:

DIAMETER: _2_
133

DEFPTH:

STATIC WATER LEVEL: 1442 DTW
DATE: _7/27/88
CASING: 2° PVC Trilog

sCeREEN: 27 PV h 40 (.025 Slot

CONSTRUGTION; _Mud Rotary

DRILLER: _Groundweter Protection Ine.

DATE FINISHED: _7./27/88

PUMPING TEST
SPECIFIC MELD ____gpm/ft o

gpm

WATER ANALYSIS (pptn)
703 :

TOTAL HARDHESS » i
M.O. ALKALIMITY

CHLORIDE <t

IRON Fa

SULFATE 50.
COLOR (APHA}

CALCILIM «

COMMENTS:

compILED BY: _Tim_Sharp
7/27/38

DATE-




LERCE T i S i S i i i et it A — b
iEF‘TH CLASSIFICATION | LoG WELL Povs__ ot
] FLUSH MOUNTED e WELL DRILLING REPORT
- LOCKING WELL CAP %
0 - < v PROJECT No. _SE24708.A8
. ] SR
] R AN /] WELL: _W-108 |
10 ?':%EHL‘??'grnE‘;o‘;ﬂe;a‘;F;z:rt:d "’ § / LOCATION: Seuth side of Poingettia Dr.
] aand with o trace of shell A \ ? +£800" Waat of QOld Germantewn Rd.
20 - il o \ / - and Pginzattla Or. intersection
N N "
- o EQ ? T counTy: Peltm Beach  state: FL
- - o -
- — - —t
30 20-45' Grown, vary fine toe @ [\] o [/] = GROUND ELEVATION:
ﬂ s - - o =
~ fine grainad, poorty sorted e m \ 5 / S n
7 sand with trace of shell. Thin | - .~ - ft, - £ OIAMETER: _2
T lensg of limestone interbedded T Q & / b 152"
40 — w/‘_, OEPTH; 192
] ‘J _ \“\ 3 / E STATIC WATER LEVEL:_14.38° DTW
— [P i“=
50 - [ ke Q @ ? pATE: _7/28/88
y = N] § / CASING: 27 PVC Trilag
50 : et § . ; SCREEN: _2° PV h 4 g Slot
4 45-90" Sarme as cbove only |- — - . /
1 mors conselidated and Fmme— §
70 =~ inGregas in shell fragments R / CONSTRUCTION: _Mud Rotary
. L N %
. - _,"J \ / ORILER: _Groungdwater Protection Ine.
- o
- et L
80 et \ /
] T N / OATE FINISHED: _7./28/88
. “ul NV
90 ~=J N PUMPING TEST
» L H§ é — SPECIFIC YIELD ___gpm/ft © gpm
-~ \ L. -cq 't
- r a . ° o
100~ 90-110° Light brown, madium o 2 \ o / ] WATER ANALYSIS (ppm)
- grainad, weil sorted sand LT c[{ \ .~ 0
. BN 3 f%’ s
116 - ‘;’\ 2 / *c-;' TOTAL HARDNESS «
N R
. At é'_ \ ;E / : M.O. ALKALINITY =
- CL 2
120 — s ‘3\\\, 2 ?w CHLORIDE ¢
- . ‘_ '. . ‘. g o E
] 110-152' Some os gbove coMleN] @ / e IRON Fa
4 with some shell frogmentas, = 3
130~ Densa lgyer of sheil from T SULFATE 50.
4 112-115" consisting of e o B
7 Pelycopoda and gastropods S f::.q {a COLOR (APHA)
< ot X (]
140 — . T \\ ™ CALCIUM »
: - L =1 /
N ST - .
S s
150 o 2= COMMENTS:
o k-4 -
]
®--
. cOMPILED By; _Lizo Rainger




Appendix E
VOC and TOC Analyses of Soil




M :rgincers

AAR037

Bl Fonrers REPOGRT OF ANALYSIS 07729794 |
Ecanomists . Page lof 1
Seientists Florida Certification: 821123 EB2124 Sample Nos: 3408¢ - %6084

L —— . —— . ——— i,
— e

City of Delray

CHZ2ZM Hill

Attention: Tim Starp
Address: DFB
Copies to: Lisa Rainger/DFB

Project No: SEF24700.88
Received: Q7/22/88
Reported: 07/29/88

Collected: 07/17/88 by Lisa Rainger

|

Type:
L —— L
SANPLE NUNBER 14081 $6002 5083 56084
| } d | - !
Yo L Y e Y
SANPLE DESCRIPTIONS 12°-14° TORTY LTy 120~ W
12:00 11130 12130 13:00
1 1 [ {
GENERAL ORGANICS ! ‘ ' '
TOC - Salid 197 124 s 253
S0L10
1 Salids %0 m B a7

—

= . — . ——— — —
.

OTE: VALUES ARE KG6/XG, DRY WEIBHT.

afr = not ‘rlqulst!d

Respectfully submitted,
= .

Theaas C. Exenhiser, Laboraztory Nanager

NOTE: This report containg test data and no interpretation is intended or impliad,

—_— e e . Lo R Y §

AN NW TR Plaga, S04 377 2442




BN crgineers
N rFonres

[N FConomists
Scientisis

REPOAT

City of Delray

0F ANALYSIS

Florida Certiflzation: 821127 EBZ124

BT = -
AAAOST
07129188
Page 1of |
Sample Nos: 34081 - 54084

CH2M Hil 1

Attention: Tim Sharp
Address: DFH
Copies to: Lisa Rainger/DFB

Project No: SEF24708.°8
Received: O7/22/68
Reported: 07/29/68

Collected: 0O7/19/88 by Lisa Rainger
Type: soil

L —— —
4

W— e e ———
SAPLE NUNBER 56081 %4082 34083 55084
: —~ : ——
31 32 31 B2
SAMPLE DESCRIPTIONS 12" =14* 14 - 1y w- 1 12°- 14
12:00 13130 12130 13:00
] 1 1 i
GENERAL DRGANICS o ' ! !
T0C - Salid 197 128 143 233
SOLIDE
¥ Solids 90 84 B& BT

JTE: VALUES ARE M6/KG, DRY WEIEBHT.

alr = not ;'tquested

NOTE: This report containg test data and ao interpretation is intended or implied.

Respectfully subeitted,
‘sr,_-—' L]

Thomas C. Essnhizer, Laboratary Manager

A—m_ s var adals MMaaa

A 377 2447



ECHEM HILL ENVIRONMENMTAL LABORATORY

2218 RAILROAD AVENUE

REDDING, CA 9F4001 Fle-245-5831
PORT TO: CH2M HILL/GMNV REFEREMCE NUMBER: 20619
SEFZ0447.E0D FAGE 17 OF 19
TENTIOM: DON HASH CATE: B8-3-88
MFL.E DESCRIFPTION: SOIL-CITY OF DELRAY FHOME:
TE OF SAMFLE: 7-19-88 SAMFLED BY: LISA RAIMNGER

DATE RECEIVED: 7-~23-88

ET METHORS: EFA-L01-8010
TRACTION METHOD: EPA SO030

o682 TeORT

B2 g1

COMET I TUENT (14 =147) (L4'—-14")
loromathane S0, NN
omomethane <.l C 0.1
chiarodifluoromethane S ) ik, 2
rnyl =hloride .l i, 1
lorogathana 0.1 iy, 1
thylene chloride 0.5 £0,5
ichlargflunramethane 0.t 110, 1
i=-Dichloro=thenes 0.1 <0, 1
i=zbichlarocethane 0.1 D |
1, 2-Dichloroethens <0.1 0.1
laroform oLl LS|
Z-Dichlaorasthansa 0.1 0.1
1,i-Trichlargethane “0.1 0.1
robon Tetrachloride <. 1 {01
amodichloromethane S I | 0.1
2-Richlaropropans LRV | i1
s~1,3-Dichloropropene <.l R E |
ichlaroethens 0.1 <01
bramaochl oromethane ‘ i, 1 0,1
1,2-Trichloroethans 0 A 0.1
ans~1,i-Dichlaoropropene <.l <. 1
nmotfarm LAV ] 0.1
1;2,8-Tatrachloroethane 0.1 .1
trachloroethene “0.1 L0011
lorohenzene 0.1 0.1
I-Dichlorobencens 0.1 <01
Z=Dichlarcbhenzena 0.1 LA |
4=Dichlorobenzene w0 i SOl

te Analvzed 7-T0-88  7-30-58

MMEMTES: Results in milligrams per kilaogram.
2-Chlorocethylvinyl =ther not anzlyvzed
e information shown on this sheet ig test dats oniy and
ly=i=s or interpretation is intended or igplisd

.:\L':'ET:%_/L ke, AEFROVED BY:




%y

-EH‘EH HILL ENYIRONMENTAL LABORATORY
2218 RAILROAD AVENUE

WM HILL |

EFORT TQ:  CHZM HILL/GNY
SEFZ4708.A8

TTTEMTION: DON HASH
AMFLE DESCRIFPTION: SOIL-CITY OF DELRAY
B TE OF SaAMFLE: 7-19-83

L)
EET METHODS: EFA-L02-B020
ATRACTION METHOD: ERPA S0O50

REDDING, CA 746001 FLH-245-30831 .

REFERENCE NUMBER: Z0&19

FAGE 13 OF 1%
DATE: 8-3I-88
FHONE :

SAMPLED BY: LISA RAINGER

DATE RECEIVED:

7=2I-88

o ki A AN B Ny —— M Llm TR T T A L A L T T e e T e # Al AL L A A ——— ey =ik A L mi m M e —— =

S4082 Sa087T
BH-2 BE-1{

COMSTITUENT (14°14K°) (18°14&")
@ are 0.1 01
“oluene <1 S5 |
Lhvl benzene 0.1 SR |
vlane 40,1 LR |
hlorobenzaene .1 0.1
.+#-Dichlorobenzene £0.1 0.1
y2-Dichlorobenzene 0.1 <0.1
ichlorobenzene 0.1 £0,1

ate Analyzed | 7-I0-g8 7-3I0-88

UMMENTS: Results are in milligrams per kilogram.

he information shown on this sheet is test data only and

1o interpratation is intanded or implied,

LY ST 2 %_ﬂ_#@jﬁéz __________ BFFROVE




Appendix F
Analytical Results
Praeliminary Contamination Assessment Monitor Wells



CHIM HILL ENVIRQONMENTAL LABORATORIES Sample Nos. 57455-57462

7201 N.W. llth Place, P.Q. Box 1647 Mumher of Samples: &8
Gainesville, Florida 32602 Date Completed: 09/12/39
904/377=2442 Date Reported: 09/16/88
State of Plorida Certification No.: 82112, EB2124

REPORT OF ANALYSIS Page 1 of 3

Cliant: City of Delray ) Froject Na. SEF24708.A8.00
Attantion: Mark Morris, Dawn Sanders Received: (09/03/88
Address: CH2M HILL Dearfiald Beach Office

Description of Sample: Water

Collactaed on 09/01/88 hy Greq Foxd
Samples wera iced and chemically preserved :

#57455 #5745¢

Travel Bailer #57457 #57458

Blank Blank Duplicate W-10B+

EPA Method 601 (ppb) (EEb) {ppb) {ppb)
Chloromathane BMDL BMDI, {10 BMDL
Bromomechana BEMDL BMDL {10 AMDL
Vinyl Chloride BMDL BMDL <10 BMDL
Chlorcethane ) BMDL, BMDL <10 BMDL
Dichleoromethana BMDL BMDL <10 BMDL
l,l«Dichloroethena BMDL BMDL <10 BMDL
,l-Dichlareethana BMDL BEHDIL, £10 BMDL
' Trang-1,2Z-Dichloroethens BMDL BMDI, {10 BMDL

Chloroform BMDL BMDL ' <10 BMDL
1,2-pichloroethane BMDL BMDL T o¢1o BMDL
1,1, 1-Trichlorcethane ' BMDL BMDL - 2.7 (F) BMDL
Carbon Tatrachloride BMDL BMDL <10 EMDL
Dichlorsbhbromomethans ’ BMDL BMDL <10 BMDL
1,2-Dichloropropane and ‘
Cis-1,3-Dichloropropene BMDL BMDL <10 EMDL
Trichlorgethane BMDL BMDL 3.9 (F) BMDL
Dibromochloromethane and
1,1,2-Trichloroethane and
Transg-1,3,-Dichloropropens BMDL BMDL <10 BMDL
Bromoform BMDL BMDL <10 BMDL
Tetrachloroethene and
1,1,2,2-Tatrachloroethane BEMDL BMDL - 94 V-BMOL

NCTE: (F) Prasence indicated but less than statsd Method Detaction Limit of
ppbh (Dilution Factor: 1:)

Mathod Detaction Limit = 1 ppb Respactfully submitted,
unleszx specified otherwisae

ppb = Parts per billiagn

BMDL = Below Method Detection Limit =z (ffp-

Laboratory Manager

he information shown on this sheet i3 test data only and no interpretation of
his data is intended or implied.



.R.F.PORT OF ANALYSIS paga 2 of 3 _ Sample Mos. 57455-57462

37455 457456

Travel _ Bajlaer #57457 57458

Blank Blank Duplicate W=10B+
EPA Method 602 {ppb) (pph) {pob) (ppk)
Tert~-Butyl Methyl Ether BMDL BMDL <10 ‘ BMDL
Benzens BMDI, BMDIL, <10 BMDL
Toluene BMDL BMDL <10 . BMDL.
Chlorobanzane BMDT, BMDL <10 BMDL
Ethyl Renzene BMDL, BMDL {10 BMDL
o-,m- and p-Xylene BMDL BMDL, <10 BMDL
1,3-Dichlorcbenzane EMDL BMDI, <10 BEMDL
1,2-Dichlarabenzena EMIIL, BEMDL <10 EMDL
1,4-Dichlorcbenzane BMOL BMDL £10 EMDL
Tetrachloroethene (P) BMOL BMDL a2 BMDL

NOTE: (P) From Photo Ionization Detector

Method Detection Limit = 1 ppb Respectfully submitted,
unless specified ctherwise

. prh = Parts per billion R
BMDL = Below Method Detaction Limit ~.J) C:

' Laboratory Manager

The information shown on this sheet is test data only and no Lnte:pretatiun af
this data is intended or 1mpl:.ed



‘PORT OF ANALYS13 Page 3 of 1 Sample Nos. 57455-37462

57459 4574860 #57461 57462
. W=9B+ W=1 W=4 W-6
EPA Method 601 (ppb] (ppb) {ppk) (ppb)

Chloromethane EMDL BMDL BMDL <1g
Bromomethane BMDL BMDL BEMDL <10
Vinyl Chlaride BMDIL, BEMDL BMDL {10
Chloroathane BMDL BMDL BMDL {10
Lichloromechane BMDL BMDL BMDL <10
1,1-Dichlorcathane BMODL EMDL BMDL L10
1,1-Dichlorocethans BMDL, BMDL BMDL <10
Trans-1,2-Dichloreethene BMDL BMDL BMDL <10
Chloroform BMDL BMDL BMDL <10
1,2-Dichloroethana BMDL BMDL BMDL 10
1,1,1-Tri¢hloroechans BMDL BMDI, BMDL {10
Carbon Tetrachlorida BMDL BEMDL BMDL <10
Dichlorobrcmomethane BMDL AMDL EMDL <10
1,2-Dichloropropane and
Cig=1l,3-Dichloropropene BMDL BMDL BMDL <10
Trichlorosthene . BMDL BMDL 3.2 13
Dibromochloromethana and
1,1,2-Trichlorcethana and .

ans-1,3,-Dichloropropana BMDL BMDL BMDL {10

‘czmu form BMDL AMDL BMDL <10
Tatrachlorcethens and
1,1,2,2=Tetrachloroathane BMDL BMDL 63 930
EPA Mmthod 602

Tert-Butyl Methyl Ether BMDL BMDL BMDL <10
Banzene BMDL BMDL BMDL <10
Toluene BMDIL, BMDL BMDL <10
Chlaorcbenzene BMDL BMDL BMDL <10
Ethyl Banzena ‘ BMDL BMDL BMDL <1Q
o-,m~ and p-Xylane BMDL BMDL BMDL <10
1,3-Dichlarchanzena BMDIL. BMDL BEMDL <10
1,2-Dichlorobenzanea BMDL BMDL BMDL €10
1,4-Dichiorobenzene BMDL BMDL BMDL {10
Tatrachloroethans (P) BMDL EMDL 47 650

NOTE: (P) From Photo Ionization Detector

Method Detaction Limit = 1 ppb Respactfully submitted,

unless specified otherwise

ppk = Parts per billion —_ EZ éf‘
BEMDL = Below Method Detection Limit =2 &

Labgratory Mahager

e information shown on this sheet i3 test data only and no intarpretation of
is data is intended or impljied.




ll.ll"Ehngem
E Planners

Econormists
" Scientists

tary Namer CHIM HILL/MGM

ORGANICS ANALYSIS DATA SHEET

Concentratian: LOW

Date Extracted:

splae ID: 11855001 Sample Matrix: WATER Date Analyzed: 09/15/88
Sampla [D: W3 97463 1333 Percent Maisturs: Dilution Factor: 1.0
VOLATILE COMPOUNDS
bar ug/l, CAS Nusber ug/L
5 Chleroasthane . . , . 10 U 79-00=5 1,1,2-Trichloroethane 5 U
? Bromomethane . . . . . 10 U T1-43-2 Bnnzene e e . 5 U
L] Yinyl Chlaoride . . . . 10 U 10061-02-46 trans-1,3- Dtchluruprupnnu 3 U
13 Chloroethanae . . . . . 10 U 110-75-8  2- Chloroathylvxnyltther . 10 u
2 Methylene Chloride ., , . 8 Bd T75-25-2 Bromafora . . . . . . . . 5 BU
! Acetone . . .o 43 391~78=4 2-Hexanone . . . S ta BU
J Carbaon Disulflde ' . s\ 108-10-t 4-Methyl-2- Pentannnq . e . io u -
3 Trichlaorofluorosethane . 3 U 127-18-4 Tetrachloroethene . . . . 1200
3 t,i-0ichloroethene . . 5 U 79-34-3 l,1,2,2-Tetrachlgroethane {0 BU
3 1,i-Dichloroethane . . . . 5 U 108-88-3 Tolugne . . . . . . 5 U
-0 l,2-Bichloroethene (totai) 5 U 108-90-7 Chlarocbenzene . , . . . . 5 u
3 Chlorofora . . . 5 BU 100-41-4 Ethylbenzene . . ., ., 5 U
-2 1,2-Dichloraethane . 3 U 100-42-3  Styrens ., ., - 3 u
3 Z-Butanane . . . .+ . . . 10 U 1330-20-7 Iylenes {total) . ¥ U
b 1,1,1-Trichlaorocethane ., , 5 U 541-73-1 l|,3-Dichlorobenzens . . . ¥ u
S Carbon Tetrachloride . . 3 U 106-446-7 1,4-Di:hlorubnnzunn 5 u
Vinyl Acetate . o U 95-50-1 1,2=0ichlorobenzeane 5 U
' Bromodichloramethane . . . T | it b
5 1,2=Dighloropropane 3 U Toluene-48 - 85 . . . . . 110
01-5 cis=1,3-Dichloropropene 5 U {,4-Bronofluorobenzene - 85 110
b Trichlaroethene . . . . 40 1,2«Dichlorcethane-d4 - 55 {00
-1 Dibromochlaromethane . 3 U

Campound analyzed for but not detected,
Campound was detocted in 8C blank.
Reported value leas than quantitation limjt.

Surrogate Standard reported as percent recovery.

CHEIM AL Morntgomerny

Fore 1

2587 Fainane Drive, P.O, Bax 230848, 205271, 1444



Enginaears
Planners
Economisis

* Sclenfisis pm—————————————— .
atory Name: CHIZM HILL/MGM | Sample Number |
T V11856 | W3_57463_133% |

L J
TENTATIYELY IDENTIFIED COMPOUNDS
{(Page 4)
CAs Frac Scan Estimated
Nuajer Compound Nase tion MNue Cong yg/lL__
NQT IDENTIFIED VGA 70 J

semi-volatile cospounds found.
Estimated compound concentration using RF=i.

page LA for coaplete definitions of the data
orting qualifiers,
Fore 1

“..

m—a i xa an s P ——— Lt e L . R .. A AAr vy vaid



% Engineers

- Flanners
Econmamists ‘ -

7 Sciantists (REANICS ANALYSIE DATA SHEET
itory Mame: CH2M HILL/MGHM Concentration: LaOwW Date Extractad:
mple ID1 11836002 Sasple Matriu: WATER Date Analyzed: 0%/1%5/88
. Sample 1D: W3 374864 1500 Percent Moisture: Dilution Factor: 1,0

VOLATILE COMPOUNDS

imber ug /L CAS Nuamber ug/L
-3 Chloromethane . . . « .+ . 10 4 79-00-5 1,1,2-Trichlaroethane 5 U
-9 Bromgmethane . . . . . + . to u 71-43-2 Bnnzene e e b e s . 3 U
-4 Vinyl Chloride . . . . . . io u 10041-02-46 trans-| a-Dichlornprupﬂnn 3 Uu
'3 Chloroethane . . . + . + . o u 110-75-8  2-Chloroethylvinylether . 1o U
-2 Methylane Chloride . . . . 7 Bl 7%5-2%5-2 Bromofora . . . ., . . . 3 BU
1 Acetang . . . 4 . o« o« o« . 27 591-78-6  Z-HEXanONe . + . 4 .« : .« o 1o BU
-0 Carbon Diaylfide ., . . . . 5 U 108-10-1  4-Methyl-2-Pentanone . . . 10 U
-4 Trichlorsfluorgmathane . 5 u 127-18-4 Tetrachloraethene . . . 230
-4 l,1-Dichloroethene . 5 u 79-34-5 1,1, Z.L-Tetrachlurunthann 10 8U
-3 l,1-Dichloroethane . 5 u 108=-88-3 Tnluunc v e on e e 5 U
1=0 1,2-Diechlorogthens (tntal} 3 u 108-30-7  Chlorabenzene ., . . 3 u
-3 Chluro*oru . e e s 5 BU 100-41-4 Ethylbenzene ., . P 5 u
=2 1,2~ Dichlqrunthanu . e 3 U 100-42-5 Styrene . + . + « + . . 30U
-3 Z-Butanone . . . . - o U 1330-20-7 Aylenes (tgtal) . . . . . 5 U
3 t,y1,t- Trt:hlurnethann 3 U S41-73-1 {yE=Bichlorchenzene . . . 3 U
+5 Carbun Tetrachloride . . 3 U 106-46-7 1,4~Dichlorchenzene . . ., 5 U
. Vinyl Acetate . . . . . . {0 U 95-50-t 1,2-Dichlarobenzens s U

Bromodichloromethane . 3 40 —esesssesmme—————e--o—oaaas
-3 i,2-Dichloropropane . 5 U Toluene-d8 - 85 , . . , . {10
01-3 cis~1,3=Dichloroprapene . 5 u 1,4-Brosofiunorobenzene - 55 110
g Trichloroethene . , ., . . 87 1,2-Dichloroethane-d4 - 58 110
-1 Dibromachlorpaethane . . U

- Caapound analyzed for but nat detected,

- Cowpound was detected in UC blank.

- Reportad value less than quantitation limit.

- Surrogate Standard reported as percent recovery,

Faors [

CHIM Mt L Mortanman: 2ER7 Fairtans Drive. P.0). Box 230548, 208,271, 1444



lll' Engireors

Plenrers
Economists
© Sciantists ' r— ,
Nasey GCH2M HILL/MBM | Saaple Number |
IR ) HS_S74564_1300 |
L -
TENTATIVELY IDENTIFIED COMPOUNDS
{Page 4)
CAS Frac Scan Estimated
Nusper ' Cg Nas tion Mus Cong yg/L
NOT IDENTIFIED ‘Yaa 51 J
mi-valatile coapounds found.
itimated compound concentration uwsing RF=2i,
ige LA for complete definitions of the data
'ing qualifiers,
Form 1
GHEMHILL Morigomary 2887 Eairiare Onive, P.0. Bax 230548 205.271. 1444

B riveunmnuirvisl | alewninn AMartewwrwwy. Alaharna 35118




Engineers

Flanners

Economists

Scientists

ORBANICI ANALYSIS DATA SHEET
yry Mame: CH2ZW HILL/MEY Concantrationt Lau Date Extractad: 99/08/88
ile D 11856001 Sample Matriz: WATER Date Analyzed: 39/13/88
jasple I1D: WELL 3 57443 Percapnt Moisture: ‘ Dilution Factor 1.0
SEMIVOLATILE COMPOUNDS

1er ug/L  CAS Nusber ug/t

31-28-5 2, 4-Dinitrophenal ., . . . 30
100-02-7  4-Nitropheno! . . . , , . 30
132-64-9 Dibenzofurdn . . . . . . . 10

N-Nitrosodinethylamine . . 10
2 Phenol . . + « & « « = .« & 10
Aniling . . . - 10

L bigt2- Chlornnthyl)Ether . 10 121-14-2 2,4-Dinitrotpluane , . . , in

2-Chlaraphenal . . . . . . 10 B4=546-2 Diethylphthalate . . . . 10
1 t,3-Digchiorobanzene . . . 1o 7005-72-% 4-Chlorophenyl- phenylethnr 10
7 l.4-Dichliorobenzens . . . 10 B&-73-7 Fluorepe . . . . , . e 10
& Benzyl Alecohol . . . + . . 19 100-91 -6 4-Nitroaniline . . . ., . 50

t.2-Dichlorobenzene . . , i0
2-Methviphenol . . . . 10
Il bisi(2- Chlnru;soprnpyl)&thur o
5 4-Methylphenol . . . . . . 10
M-Nitroso-Bi-n-Propylasine 10
. Hexachloroethane . . . . . 1o
Mitraobenzene . . . . + . . 19
Isaphorone . « . . . . . . 10
2-Nitrophenol . . . . . . 10
9 2y4-Diwethylphenol . . . . 10
Benzaie Agid . . . . 30
big(2- Chlornnthoxy)nuthann 10
2,4-Oichlaraphenal . . . ., 10
1,2,84~Tri¢hloraobenzene ., . 10
Naphthalene . . . . . . , 10
] 4-Chlarcaniline . , . . . 10
Hexachlorobutadiens . . , 10
§-Chloro-3-sethylphennl . 10
2-Methyinaphthalene . . . 10
Hexachlorgcyclopentadiene 10
2,4,6-Trichlorophenol . . 10
2,4,3-Trichlaraphenal . . 50
2-Chloronaphthalene . . . 10
2-Nitroaniline . . . . . . 30
3 Dimethyl Phthalate . . . . 10
Acpnaphthylaene., . . . . . {0
2 Z2.4=Dinitrotoluene . . . . 10
3-Nitroaniline . . . . . , S0
Acenaphthens . . . . . . . 10

- Cannot be separated from diphenylasmine.
Compound analyzed for but not detacted.
Compound was detected in GC hlank,

Damnréad ualus Tode Ehan uulntititiﬂn Yimit,

934-52-1 4,6-Dinitro~ 2~unthylphinul 30
B&-10-4 N-Nitrnlndiphnnylanxnu (1 10
122-64-7 1,2=-Diphenylhydrazine . . 10
101~55-3 4-Bromophenyl-phenylather 10
118-74-1 Hexachlaorabenzene . . . . {0
B7-84-3% Pentachlorophenat . . .« & ig
85-01-8 Phenanthrene . . . . . . . 10
120-12=7 Anthracene . . , . . . . . 10
BA=74-2 Di-n-Butylphthalate . . . 10
2046-44-0 Fluoranthene . . . . . . . 10
129-00-0 Pyrene . . . . . . PR 10
85-68-7 Butylhunzylphthalatn . e 10
?21{-94-1 3,3 -Dichlorobenzidine ., . 20
G46-55-3 Binzu(alanthricnnu s on e 10
218-01-9 Chrysenw . . + . . « + & « -0
117-81-~7 hig(2- EthylhexyliPhthilitn L34
117-84-0 Bi-n-gctylphthalate . . , 10
205-99-3 Benzo(b!)éluoranthene . . . 10
207=-08-% Benzotklflugranthens . . . 1d
30-32-8 Benzalalpyrane . . . , . . 1a
193-39-5 Indenoll,2,3=-cd)Pyrene . . 10
53-70=3 Dibenzla,h)Anthracens . . 10
191-24-2  Benzolg,h,i)parylens . ., . 10

Nitrobenzena-d3 - 85 . . ., t10

2-flyorabiphenyt - 88 ., . as

Terphaenyl-dt4 - 85 . . . . 110

Phenol-d3 - 83 . . . + « &5

2-Fluorophenal - 885 . . . 1

2,4,6-Tribrosophenol - 8§ 17

Ll o Y

[ ol il sl i andif el ool el ol sl sl =l nell) sl el el =l g el vl =g el =

| el ol ) ol ) )

11 ]
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Engineers

Plornars

Economists -

Sclentists CREBANICE ANALYSIE DATA ZHEET
bary Mame: CH2M HILL/MGEHM Concentration: LW Date Extracted: 90%2/08/88
wpie [D: 11854002 Samsple Matrix: WATER Date Apalyzed: 09/13/88
Sample {D: WELL § 37464 Percant Moisture: Dilution Factar: 1.0

SENIVOLATILE COMPOUNDS

nber ug/i CAS Nuaber ugfL
? N-Nttrosadimethylamine . . 19 51-28-3 2,4-Dinitrophenol . . . . 50
-2 Phepol . . . . . « « « . . 10 109-02-7 A-Nitrophenol . . . . . . 50
5 Aniline . . . . e e e 10 132-64-9 Dibenzofuran . . . . . . . 10
-4 hig(2= Chloruethvl)Ethnr . 10 121-14-2  2,4-Dinitrotoluene , ., . . 10
3 2=Chloraphenal ., . . . . . 10 B4-64-2 Disthviphthalate . . . . . 19
-{  1,3-Dichlarobenzene . . . 10 7005-72-3 4-Chiarophanyl=phaenylether 10
-7 i{,4-Dichlarabenzene . . . 10 B4=73-7 Fluorene . . . + 4+ « + + & 10
- & Benzyl Alcohnl . . . . . . 10 100-01-56  4-Nitreoaniline . . . . . . 30
| l1,2-Dichlargbenzene . . . 1o 534-%2-1 4,5-Dinitro=2=nathylphenol 50
7 2-Mathylphenol . . . io B&-30-4 N-Nitrosgdiphenylaaine (1} 10

-1 bis(2- Chlnrulsuprnpyl)EthIr {0
-3 4-Methylphenal . . . . . 10
n7 N-Nitraso-Di-n- Prupylanina {0

122-44=7 I,2-Oipheaylhydrazine . . 10
101-55-3 4-Bromaphenyl-phanylaether 10
118-74-1 Haxachlorobenzene . . . ., 10

l Hexachloroethane . . . . {o B7-84-3 Pentachloraphenol . . . . 10
% Nitrobenzene . . . . . . . 10 Bi-91-8 Phenanthrene . . . . . . . 10
| Isaphorone ... + v + & « 10 120-12-7  Anthracene ., . . . oo 10

B4=74-2 Di-n*ﬁutylphthalate . v 10
2046-44-0 Fluoranthene . . . . ., . . to
129-00-0 Pyrene . . . .o 10
85-48-7 Butylh.nzylphthalate P 10
1-94-1 3,3'-Dichlorobenzidine . . 20
v6=-33-3 Benzu(alinthracane v oe e 10
218-01-9 Chrysene ., . , ]
i17-81-7 his(2- EthylhexyllPhthalata 10

2-Nitrgphenol . . . . . ., 10
. 2,4=Dimethylphenal . . ., . 10
) Benzaic Acid . . . . 30
3 bis{2- Chlnraethnxy)ﬂethin! 10
"2 2y4-Dichloraphenal . . . . 10
-1 1,2,4=-Trichlorsbenzene . , 10
3 Naphthalene . ., . . . . . 10
8 4-Chloroaniline . . . « . 190

[ sl el o il il ey = v v ol e ol el sl el gl el sl Y sl sulll el el el il A S L T

3 Hexachliaorobutadiene . . . 19 1i7-84-0 Di-n-octylphthalate . . . 10
7 4-Chloro~3-aethylphenol . 10 205-99-2 Benzo(b)fluoranthene . . . 10
] 2-Methylnaphthalene . . . la 207-08-~9  Benzoflk) fluoranthene , , . 19
) Hexachlorocyclopentadiene ta 50-32-8 Benzaialpyrene . . . .o 10
? 2,4,46-Trichlorophenal . . 10 193393 Indenotl,2 3-cd)Pyrena . o io
4 2,4,8-Trichlarcphenal . . 30 33-70-3 Dibenz(a,h)Anthracene . . 10
/ 2-Chloronaphthalene , . . 10 191-24-2 Blnzo(g,h.iiperylnne e 10
3 2-Nitrganiline . . . . . . 50 U 00  —esssssssssssssdedssssmaes

-3 Dimethyl Phthalate . . . . 10 Nitraobienzene-d3 - 55 . . . 94
-8 Acenaphthylene . . . . . . 14 2-Fluorobiphenyl - 88 . . 81
-2 2.6-Dinitrotoluene . . . . L0 Terphenyl-di4 - 55 . . . . 100

L

Phenol-d3 - 58 ., . . . . . . 71
2-Fluorophenol ~ 35 . . . a9
2,4,4-Tribromophenol - §5 73

I-Nitroaniline . , . . . . 50
Acenaphthene . . . . + . 10

CCCCCCC:l'_':CCCCECCﬁCCﬂECCCC:GC:CCCCC:Cl

e

- Canngt be saparated from diphenylamine.

R ApOUNY analyzed for but not detected.
‘pnund wag detected in Q€ blank,

eported value less than quantitation liait.
Surrogate Standard reported as percent recovery.

Farm |
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ANALYSIS

Flarida Cartification: 82{12; ERZI24

City of Delray

CH2ZM Hil1

R S e e |

ABAZ0Z

19/12/98 3

Fage 1 of | :

Sample Nos: 37443 - 57484 .

Attention: Mark Morris
Address: DFB
Copies to: Dawn Sanders/DFE

Froject No:
Received:
Reported:

SEFZ24708,.A8.00
09/03/88
10/12/88

i

Collected: 09/01/88 by Greg Ford
Type: water, grab

e ——

im

SANPLE NUMBER 57483 ' 57464 g
; .
SAMPLE DESCRIPTIONS Well §3 Nel]l 43
' 3 +
NETALS
Antimony = FU 0.2 0.1
Arsanic - FU {0,005 {0,008
Beryllius = FL 0.01 ; {0.01
Cidaius - FL 0.0003 (0,0007
Chromivm, Tot - FL €0.0% €0,05
. Capper = FL (0.02 €0.02
Leag = FL £0.002 {0.002
Hercury - CV $0.0002 {0.0002
Nickel - FL 0,05 0.0%
Seluniua <0, 001 4,00t
Silver - FL 0,02 0,02
Thalliue - FL 0.3 0.5
line - FL 0.04 £0.01
e . i

NOTE: Valuss are ag/l as substancs unless otherwiss stated.

a/r = not requested

Respectiylly submitted,
A= Lo
-.-L —

Thosas C. Ennnnisnr:‘Laboratury Hanaii;

NOTE: This report contains test dats and ng interpretation is intended or ispiied.

- s aaaem W - e
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.nry Name: CHM2M HILL

t 118546
antratian:
Extracted/Prepired:

Analyzud:
/Dil Factor:

ent Moisture: (Decanted)

Hunber

ORGANICS ANALYSIS DATA SHEET

LOW

0¥/98/88

03/18/88

1

=
[+ 1]
S
—

PESTICIDE / PCB COMPOUNDS

o +

! Sample MNusberi

111854001 t

Prmmm e —————— +
Alumina Cleanup ____ Yes _I MNo

5eparatory Funnel Extraction Yes
Continuous Liquid-Liquid Extraction _X _ Yes

g4-4 alpha-BHC
83-7 heta-BHC .
84-8 detta-aHC

L)

9-9 gasaa-BHC (Lindane) .

i-8 Heptachlor
00-2 Aldrin . . . .

- L] L]

~57-3  Heptachlor Epoxide ., .

98-8 Endosulfan I .,

Dieldrin . . .
4,4'-0“5 [ - L]

0-8 Endrin . . .
I-45-9 Endosulfan I1
4-8 £,4°-0DD . . .
-07-8 Endosul fan Sul
9-3 4,.47-Dp0T7 . . .
3-5 Methoxychlar .

4-70-3 Endrin Ketone
9-03-4 Chliordane .

=33-2 Toxaphens ., .
4-11-2 Aroclar-~10146 .
4-28-2 Areclor-i221 .
1-16-3 Aroclor-1232 .
9=21-9 Aroclor={242 .,
2-29-4 Araclor-1248 .
7-49={ Aroclar=-1234 .
4-82~-5 Araclor=-1240 .

-~ Compound analyzed for but not detected.

L] a - 4

-

fate . .

oo oo
= w o
OOOG{
- p— Y p—

0.01
0.01
Q.01
0.02
g.02
0.02
0.02
¢.02
a,02
0.02
9.02
0.04

o
2 O .
LI N =
[ ]

BN @R R DA -

oo Qo

«~ Cospound was debtectsd in QC Blank,
- Reported value lesg than quantitation Iliamit, -
- Confirmed by BL/HS. -
- Loncentration wxceeds inittrusent calibration range.

u

B

J

c

E
‘* Secandary dilution rwsuilt,

[l =l ol ull] el -] =l S el el e el el Sl vl el el o] ) s o i Y ol e =t

Fore 1



.ury Name: CH2M HILL

-t b ol ————

119 118546002 !
e *
IRGANICS AMNALYSIS DATA SHEET
PESTICIDE / PCB COMPOUNDS

entratian: LGW Alumina Cleanup ____ Yes _! No
 Extracted/Prepared: 09/08/B8 Separatory Funnel Extraction ___ Yes
- Andlyzed: 09/18/88 Continupus Liquid-Liquid Extraction _X_ Yes
/0il Factar: 1
ent Molisture: ({(Decanted)
Nuabar UG/L
84-4 alpha-BHC . Q.01 U
85-7 beta-BHC . . .02 U
84-8 delta-BHC . 0.01 4
9-9 ganma-BHC (Lindane) e.0t U
4-8 Hegtachlar . . . . ¢.01 U
40-2 Aldrin . + « « &+ .01 4
~37=3  Heptachlor Epaxide . .01 U
98-8 Endaosulfan [ . . . 0.02 U
7=1 Dieldrin . . . g.02 U

4,4'-DDE . . . . 6.02 U
! Endrin . . . 0.02 U
3-45-9 Endosulfan Il R 0.02 U
4-8 4,4'-0DD . . . . . . .02 U
-07-8 Endoscifan Sulfate . 0.02 U
93 4,4 -D0T . . . 0.02 U
3-5 Methaoxychlior . . . 0,04 U
4-70-5 Endrin Xetone 0.02 U
9-43-4 Chlordans .1 U
-33-2 Taxaphans 0.3 U
4=11=-2 Aroclor-10146 . 0.8 U
4-28-2 Aroclor-1221 . . . 2 u
4-16-5 Arcelor-1232 ., . 2 U
F-21-9 Araclor-1242 . 0.8 U
2-29=6 Aroclor-1248 . 0.4 U
7-49-1 Arocelor-12354 . 9.2 U
'4~82-3 Aroclor-1240 . 0.2 U

U - Campound analyzed for but not detected,
B - Coepound was datectad in QC biank.

- Reported vatue le#ss than quantitation liamit.

C - Contiraed by BC/WS.

J
E - Coaceptration exceeds instrument calibration range.
D - Secondary dilution result.

Fore |



Appendix G
Analytical Results
Split Sampling with Aero-Dri Consultant
May 25, 1988



CH2M HILL ENVIRONMENTAL LABORATORIES Sample Nos. 5439B-34419

.201 N.W, llthk Place, P.0Q. Hox 1647 Number of Samples: 22
ainesvilla, Florida 132602 Cate Completed: (6/13/88
904,/377~-2442 Date Reported: 06/23/88

state of Plorida Certificaticn No,: 82112, EB2124

REPCORT OF ANALYSIS Page 1 of 5

Clienc: City of Delray Project No. SEF24708.A4
Attention: Bob Wright Received: 05/311/88
Address: CH2M HILL Deerfield Beach Office

Daescription of Sample: Watar Samples

Collecced on 05/25/8B8 by Derrik Williams
Samples were iced and chemically preserved

+

#54398 454399 #54400 #54401 254402 454403
PW=-24 PW-23 PW-22 PW-25 MWC4-3 MWC4-B

EFA Method 601 (ppb) {ppb) (ppb) {ppb] (ppb) {ppb)
Chloromathans <10 BMDL BMDL BMDL EMDL BMDL
Aromomethans <10 EMDL BMDL BMDL BEMDL BMDL
vinyl Chlorida {10 BMDL BMDL BMDIL, BMDL BMDL
Chlaroethana <10 BMDL BMDL BMDL BMDL BMDL
bichloromethane <10 BMDL BMDL BMDL BMDL BMDL
l,1-Dichlorosthene <10 BMDL BMDL BMDL, BMDL BEMDL

l1-Dichlorcathane <10 BMDL BMDL BMDL BMDL BMDL

ans-1,2-Pichleoroethana 40 2.7 11 BMDL BMDL BMDI,
Chloroform {10 BMDL BMDL BMDL BMDL BMDL
1,2-Dichlarcethane <10 BMDL BMDL BMDL BMDL BMDL
1,1,1-Trichloroathane <10 BMDL BMDL BMDL BMDI, BMDL
Carbon Tatrachloride <10 BMDL BMDL, BMDL BMDL BEMDL
Dichlorobromomethane <10 BMDL BMDL BMDL BMDL BMDL
1,2-Pichloropropana <10 BMDL BMDL BMDL, BMDL BMDL
Cis-l,3-Dichloropropenes £1a BMDL BMDL BMOL BMDL BMDL
Trichloroethene 22 BMDIL 1.2 BMDL BMDL BMDL

Dibromochloromethane and
1,1,2-Trichloroethane and

Trans~1,3,-Dichioropropene <10 BMDL BMDL BMDL BMDL BMDL
dromofarm <10 BMDL BMDL BMDT. BMDL BMDL
Tetrachlioroathene and

1,1,2,2-Tetrachloroethane 270 20 BMDL BMDL. BMDL BMDL

NOTE: Method Detection Limit = 1 ppb
unless spacified otherwise
ppb = Parts per billion
BMDL = Below Method Detection Limit
Respectfully submitted,

-
. Laboratory Manager

The information shown on this sheet is teast data only and no interprestation of
this data is intended ar implied.



.EPDR’I’ OF ANALYSIS Page 2 of 5

#54398
PW=-24
EPA Method 602 {ppb)
Tert-Butyl Methyl Ether <10
Banzene <10
Taluyane {10
Chlarobenzene <10
Ethyl Bengzana <10
o-,m- and p-dylen= <10
1,3-Dichlorchbanzens <10
1,2=Dichlorchenzene <10
l,4-Dichlorobenzene <10
Tetrachlorcethene* 150

MNOTE: *From Photo Ionization Detector
Method Detection Limit = 1 ppb
unless specified otherwisa

. ppb = Parts per billion

Sample Nos., 34398-54419

#541399 £54400 54401 E54402 £34403

PW=-23 pPw-22 PW=-25 MWC4-A MWC4-A
{pph) {ppb) {ppb) {ppb) {ppb)
BMDI. BMDL BMBL 2.2 aMDL
BMDL BMDL BMDL BMDL BMDL
BMDL BMDL BMDL BMDL BMDL
BMDT. BMPRT, AaMDL BMDL - BMOL
BMDL BMDL BMDIL, BMDL BMDL
BMDL EMDL BMDL BMDL BMDL
BMDL BMDL BMDL BMDL EMDL,
BMDL, BMDL 2MDL BMDL gMDL
BMDL BMDL BMDL BMOL BMDL
21 BMDL BMDL BMDL BMD L,

BMDI. = Below Method Detection Limit

Regpectfully submitted,

c.

Laboratory Manager

The informaticn shown on this sheet iz test data only and no interpretation of

this data is intended or implied.




.PORT OF AMALYSIS Page 3 of 5§ Zamplae Mos. 54398-54419

#54404 #54405 454406 #54407 #54408 #54409

) MWC4-C MWC2-A MWC2-B MWCZ-C BE.B. Dup #1
EDA Mathod 601 {ppb) {ppb) {ppb) (peb) {ppb) (ppb)
Chloromethane BMDL, BMDL BMDE, BMDI, BMDL BMDL
Bromomethanes BmDL BMDL BMDL BMDL BMDL BMDL,
Vinyl Chloride BMDL BMDL BMDL BMDL BMDL BMDL
Chloroethana BMDL BMDL BMDL BMDL BMDL aMDL
Dichloromethane BMDL BMDL BMDL BMDL BMIDIL BMDL
1,1-pichloroathena BMDL BMDL BMDL BMDL BMDL BMDL
1,1-Dichlorcethane BMDL BMDL BMDL BMDL BMDL +  BMDL
Trans-1, 2-Dichloroethane BEMDL BMDIL BMDL BMDL BMDL BMDL
Chloroform B.1 BMDL BMDL BMOL 2.1 BMDL
1, 2-Dichloroethane BMDL BMDL. BMDL BMDL BMDL BMDL
1.1,1-Trichloroethans BMDL BMDL, BMDL AMDL BMDL BMDL
Carban Tetrachloride BMDL BMD L, BMDL BMDL BMDL BMDL
Dichlorobromomethane BMDL EMDL BMDL BMDL BMDIL, BMDL
1,2=-Dichlotropropane BMDL EMDL BMDL BMDL BMOL BMDL
Cis-1,3-Dichloropropene BMDL BMDL BMDL BMOL BMDL BMOL
Trichloroaethens BMDL EMDL BMDL BMDL BMDL BMDL
Dibromochloromathane and
1,2«Trichloroethane and
.:ans- 1,3,-Dichloropropane BMDL BMDL BMDL BMDL BMDL BMDL
Bromoform BMDL BMDL BMDL BMDL BMDL BMDL
Tetrachloroethena and
i,1,2,2-Tetrachlorocathane BMDL BMDL BMDL BMDL BMDL BMDL
EPA Method 602
Tert-Butyl Mathyl Ether BMDL BMDL BMDL BMDL BMDL aMDL
Benzane BMDL BMDL BMDL BMDL EMDL BMDL
Tolyene BMDL, BMDL BMDL BMDL BMDL BMDL
Chlorobenzene BMDL BMDI, BMDL BMDL BMDL BMDL
Ethyl Benzens BMDI. BMDL BMDL BMDL BMDL BMDL
o=,m= and p-Xylenas BMDL BMDL BMDL BMDL BMDL BMDL
1,3-Dichlorobenzane BMDL BMDL BMDL BMDL BMDL BMDL
1,2-Dichlorobenzens BMDL BMDL BMDL BMDL BMDL BMDL
1,4-Dichlorohenzena BMDL BMOL BMDL BMDL BMDL BMDL
Tetrachloroathenet BMDL BMDL BMDL BMDL BMDL ~BMDL

NOTE: *From Photo Ienization Detector _
Method Detection Limit = 1 ppb Raspectfully submitted,
unlass specified otherwige

ppb = Parts per billion _ ey .
BMDL = Below Method Detection Limit g 4éz,ﬁ.ﬂLa_ &,

Laboratory Manager

he information shown on thig sheet iz test data only and no interpretation of
this data is intended or impliamd,



!PORT OF ANALYSIS Page 4 of 5 Sample Nos. 54398-54419

£54410 #54411 54412 #54413 854414
) HWC3-A MWC3-8 MW=-3 MWC1-B MWC1-A
EPA Method &01 {ppb) {ppb) (ppb) (ppb) {pob)
Chloromethane BMDL BMDL <10 S0 <100
Bromomethare BMDL BMDL {10 <%0 <100
vinyl Chloride EMDL BMDL <10 <50 <100
Chlorgathane BMDL BMDL <10 <50 <100
Dichloromethane BMDL BMDL <10 <50 {100
1,l-Dichlogoethene BMDL BMDL <10 {50 {100
1,1-Dichlorecethane BMDL BMDL <10 %0+ <100
Trans-=1, 2-Dichlorcathane BMDL BMDL <10 €50 €100
Chloroform BMDL BMDL <10 <50 <100
1,2-Dichloroethane BMDL BMDL £10 ¢S50 {100
1,1,1-Trichlorgethane BMDL BEMDL <10 <50 {100
Carbon Tetrachloride BMDL BMDL <10 {50 <100
Dichlorabromomethane EMDL BMDL <10 <50 <100
1,2-Dichleoropropane BMDL BMDL <10 <50 {100
Cis-1,3-Dichlercpropene BMDL BMDL <10 <50 <100
Trichloroathensa BMDL BMDL 32 22% <100
Dibromachloromethane and
l,2-Trichlorcethana and
rans-1,3,-Dichloropropene BMDL BMDL <10 <50 <100
Bromoform BMDL BMDL <10 <50 €100
Tetrachlorcethene and
1,1,2,2-Tetrachloroethane BMDL BMDL 330 2,600 6,300
EPA Method &02
Tert-Butyl Methyl Ether BMDL BMDL <10 {50 <100
Banzane ~ BMDL BMDL {10 <50 <100
Toluene BMDL BMDL <10 <50 <100
Chlorobanzane BMDL BMDL <10 {50 <100
Ethyl Benzene BMOL BMDL {10 <50 <100
o-,m= and p-Xylene BMDL BMDL <10 <50 <100
1,3-Dichlorebanzans BMDL BMDL <10 {50 <100
1,2-Dichlorobenzene BMDL BMDL {10 <50 {100
1,4-Dichlorobenzens BMDL BMDL <10 <50 <100
Tetrachloroethena** BMDL BMDL 220 1,800 4,100

NQTE: *Presence indicated but less than stated Method Detection Limit of 50 ppb
(Dilution Facteor: 1:50) )
**From Photo Ionization Detector
Mathod Detacticon Limit = 1 ppb Respectfully submitted,
unless specified otharwise

ppb = Parts per billion - ’
. BMDL = Below Method Detection Limit =J éﬁu&- é'?

Laboratory Manager

The information shown on this sheet is test data only and no interpretation of
this data is intended or implied.




.REPORT OF ANALYSIS Page 5 of 5 Sample Nos. 54398-54419

#54415 454416 454417 #54418 454419
‘ MWCl-C MW—2; Mw-1 Dup. T.B.
EPA Method 601 {ppb) (ppb) (pph) {pph) (ppb)
Chloromarhane BMDL <5,000 <500 {10 BMDL
Bromomethane BMDL. <5,000 <500 {10 BMDI,
Yinyl Chloride BMDL, 5,000 <500 <10 BMDL
Chlorocethane BMDI, £5,000 <500 <10 BMDL
Dichloromethane BMDL <5,000 <500 <10 BMDL
l,1-Dichloroethene BMOL <5,000 €500 {10 BMDL
l,1-pichlorgethane BMDL, 5,000 {500 {10 ¢ BMDL
Trans-1,2-Dichlorcathena BMDL £5,000 <500 <10 BMDL
Chloroform 1.1 <5,000 <500 {10 BMDI.
l,2-Dichloroathane BMDL {5,000 <500 {10 BMDL
1,1,1-Trichlorocethana BMDL 5,000 <500 <10 BMDL
Carban Tetrachlcoride BMDL £5,000 <500 <10 BMDL,
Dichlorobromomathana BMDL {5,000 <500 <10 BMDL
1,2-Dichlornpropane BMDL <5,000 {500 <10 BMDL
Cis-1l,3=Dichloropropene BMDL 5,000 {500 <10 BMDL
Trichlorperhene BMDL <5,000 450~ 32 BMDL
Dibromochloromethane and
+1,2«Trichloroethane and
rans-1,3,-Dichlorepropene BMDL {5,000 {500 <10 - BMDL
Bromoform BMDL <5,000 £500 <10 BMDL
Tetrachlorcethene and
1,1,2,2-Tatrachloroathane 2.0 &2 ,0Q0 23,000 270 BMDL
EPA Method 602
Tert=-Butyl Methyl Ether ‘ BMDL 5,000 €500 <10 BMDL
Benzene BMDL <5,000 <500 <10 BMDL
Taluene ' BMOL, £5,000 <500 {10 BMDL
Chlorobenzana BMDL. 5,000 {500 <10 BMDL
Ethy] Benizene BMDL £5,000 <500 <10 BMDI,
o-,m—- and p~Xylen=a BMODL £5,000 {500 <10 BMDL
1,3-Dichlorcbenzena EMDL <5,000 <500 <10 BMDL
1,2-Dichlorcbeanzene BMDL <8,000 <500 <10 BMDL
l,4-Dichlorobenzana BMDL {5,000 {300 {10 BMDL
Tetrachloroethene+** 1.8 53,000 15,000 210 BMDL

NOTE: *Presence indicated but lesa than stated Method Detection Limit of 500 ppb
{Dilution Factor: 1:500) )
**fFrom Photo Ienization Detector
Method Detection Limit = 1 ppb Respectfully submitted,
unless specified ctherwisza

ppb = Parts per billion - -
BMDL = Beleow Mathod Detection Limit _#Z‘,_—.A. é"?

. Laboratory Manager

The infermation shown on thig sheet is tast data only and ne interpretation of
this data is intended or implied.
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ory Mawe: ,CHZM HILL/MGM _ | Sawule Hember |
. 511327 e e e i Ti3g7anl !

Y |

ORGANICS ANALYSIS DARTA SHEET

(P3ge 2)
' SEMIVOLATILE COMPQUNDS
r3kion: Lo GFC Clesanup | _ ez 1 o
tracted/Frepared: D4/07/88 I Sepavatory Funnel Extractiaon ___ ies
alyred: s/ ZU/848 e Continuaus Licuid-Ligquid Eztraction ___ ves
it Fagtor: 1.

Haizturs: (Dacantghy

L1y e e/t __  GAS Musber e ——mask
z Fhemnal . . . . + . . .+ . . o P2 =T I~Mitraanitine . . oo .. 50t
Aniline . v+ « - . 4 . 1 u af-12-2 acenaghthena . . . . . . . to U
4 Gigi{l-ChlaoragethyliEther 1o U S1-28-% 2.4-Cinitraahenal . . . . s
Z-Chloranhenat . . . . . . (AT o =-52-7 J=MHitrophenal . . . . . . O]
i l,3-Dichlorabenzene . . . td9 o 132-84-7 Ribgazofursn . . . . . . . [RUBET
f F.a=Dichlaraobanzane . . . o U i2i-14=2 Zy=fBimtrotolueng . . . . fo u
L Banzv! alcahal . . . . . . Vo 84-£&5-7 Dieth-L Fhthalate . . . . oo
b,2-Oichloratienzene . . vaou JN5-72-3  d-Lhlaropneny!-phanviethear yuroon
Z=Methvlohenal . . . . . . (RO 84-77-7 Fluarane . + 4 « « = + + 1 U
T=9 biz(d-ChloroisopraovitEther 10 U ine-10-¢8 d=-Mitroantline . . . . . . UL
3 4-Methylphenal . . . . . . to u 924-32-1 4.56-Binitra=-2-tiath-lphenal 501
-Hitroso-Di~n-Fropylamine 10 u Ba-30-4 H-Hitrosadiphanylaning €11 1o u
. Hetachlaroethane . . , , . 10 u 1o1=-35-3 4-Bromophenyl-ghenviather ¢ u
. Mitrobeazene . . . . . . . 10\ 118-74-1 Hezachlorabenzene . . . . 10 u
Isq@aharane . . . . . . .« & 1o u 87-84-3 Fantaschloraphenal . . . . 10 U
i 2-Mitraphenal . . . . ., o u 45-01-8 Fhenanthrene . . . . . . . o i
% 2,4-Ojimethylphenal . . . . 13 u L120-42-7 Ankhracene . . . . . . . . 19 H
l Benzaic Acid . . . . . . . s u 84-74-2 Di-n-Butylphthalate . . . 1 u
1 bhig(Z-ChlaraethorzyiMethane 19 u 206-44~9 Flugrantheas . . . - - .+ . (o U
- Z,4-dichlaraphenol . . . . 10 129=-00~-0 Pyrena . . . . + - « . . . 1o o
-1 l.2.4-Trichlorobenzane . . 1 | B5-48-7 Bukylbenzylphthalate . . . 1oy
i Nagphthalene . . . . . . . | 1784-91-a Tetrachlorodibenzo-p-dioxzin 1¢ U
g 4-Chlaroaniline . . . . . ta U 1-74-1 3.3 '-Dichlarcbencidine . . 0 U
f Hexachlorobutadiene . . . i U Te=3%3 Benzatalnnthracene | . . . 1o u
' 4-Chlorg-I-Hethyighenal . 19 U 1t7-81-7 bisi2-EthyihexzvlIfhthalate 140
, 2-#ethylnaphthalene . . . ? J 218-a1-9 Chrvzene . . . . . .+ .+ . . 19 u
j Hetachlarocyclopentadiens 10 U {17-84-0  Di-n-Octyl Fhthalate . . . e U
1 2.4, 8-Trichloraphenal . . 10 U 20%~%9-2 Benza(b}Fluoranthene . . . 1 U
2,4,.53-Trichloroghenal . . S 1] 207~-08-2 Benza!k)Fluaranthane . . . ty U
' 2-Chloronaphthalene . . . to u Jo-32-8 Benzol's)Fyrene . . . . .« . 10 u
i 2-Mitroaniline , . . . . . 20 U 193-3%-3 [ndenail,Z,3-cd)Fvrena . . 19 U
2 Diwethel Phihalate . . . . 19 U 53-70-3 Dibenzea hidnthracene . . 10 U
-B Acenaghthylene . . . . . . 19 U 191-24-2 Benzaly,h,ilFeeylana . . . to u
- 2 Z,6=0initrotoluene . . . . 1o d

poovnd was detacted in @C blank.

‘mpuund analvzad far bul nolb detectad,
goorted value less than gquantitation limit.

Fara |



CH2K BILL ENYIRONMENTAL LARORATOAIES
R

7301 KW ELEYENTH PLACE . PAGE |
2.0, DRANER 1447 STATE OF FLORIDA
EEH!ESWHE, FLORIDA 12402 CERTIFICATION RUNBERS: 82112: E92124 07104488
REPORT OF ANALYSIS Sample No. 344184
Client: CITY OF DELRAY Projmet No. SEF24708.A4
Attention: BOB WRIGHT Recmived: 03/31/7488
Address: DFE OFFICE
Degeription aof Sjmple:
WATER
Callected on 03/2&6/88 by DERRICK WILLIAMS
S4di4
MW 2
PARAME TER -
METALS
Antimony 0.2
Argenic C0.002 »
. Beryllium £0.01
' Cadmium 0.0005
Chromiua, Tatal <0.05
Caopper 0.025
Lead, Total 0.003
Nickel €0.03
Seleniunm 0,001
Eilver (0.02
Thalliuam 0.5
Zing £0.01

NOTE: VYalues are mg/l as substance unless otherwise stated,
. * Analyzed by Method of Standard Addition,

Respectfully submitted,

Analyses pertormed in accordance with I ég:azﬂé;l=x
methods approved by the USEPA _#Hﬂghi_‘dégmggﬂutg d?P._ =




Appendix H
Analytical Results
Split Sampling with Aero=-Dri Consultant
August 4, 1988



0% N.W. 1lth Place, P.0. Box 164M\\

\'Sdmple Nos. 56439-58467
A Nimber of Samples: 29

Gainaesville, Florida 32602 ;ux.i__d________—-—"*“ﬁaha Complated: 08/17/88

904/377-2442 =

... .-late Reported: 8/19/88

state of Florida Certification No.: 82112, -E82124

REPORT OF ANALYSIS

Page 1 of 6§

Client: City of Delray Projact Na, SEFZ4708.A%.04
Attencion: Mark Morris, Dawn Sanders Received: (8/06/88
Address: CHZM HILL Daarfield Beach Office
Description of Sample: Water

Location:

Collacted on 08/04/88 by Greg Ford

Samples were iced and chemically preserved

#56439 #56440 #56441 #56442 #56443 #56444
MWC-4A MWC-4B MWC-4C MWC=-2C MWC-28 MWC~2A
EPA Methnd 601 {ppb) {ppb) {pok) {ppb) {(ppb) {ppb)
Chloromethane BMDL BMDL BMDL BMDL BMDL aMDL
#romome thane BMDL BMDI, BMDL BMDL EMDL BMDL
Vinyl Chloride BMDL BMDL BMDOL BMDL BMDL BMDL
Chloroathane BEMDL BMDL BMDL BMDL BMDL BMDL
ichloromethane BMDL BMDL, BMDL BMDL BMDL BMDL
...l-D ichloroathena BMDL BMDL BMDL BMDL BMDL BMDL

l,1-Dichlorcethans= aMDL BMDL BMDL BMDL BMDL BMDL
Trang=l,2-Dichloromsthene BMDL BMDL BMDL BMDL BMDL BMDL
Chleroform BMDL BMDL BMDL BMDI, BMDL BMDL
1,2=Dichloroethana BMDL BMDL, BMDL‘ BMDL BMDEL BMDL
1,1,1-Trichloroethana BMDL BMDL BMDL BMOL BMDL BMDL
Carhon Tetrachloride BMDL BMDL BMDL BMDL M, BMDL
Dichlorobromomethane BMDL - BMDL BMIT. BMDL BMDL BMDL
1,2-Dichloropropane and
Cis-1,3-Dichloropropens BMDL BMDL BMDL BMDL BMDL BMDL
Trichlorosthene BMDI. 1.2 1.1 BMDL BMDL BMDL
Dibromochloromethane and
1,1,2=Trichlorcathane and
Trans-1,3,=0Dichloropropene BMDL BMDL BMDL BMDL BMDL BMDL
Bromoform BMDL BMIL BMDL BMDL BMDL BMDL
Taetrachloroathena and
i,1,2,2-Tetrachlarcethans 3.3 5.0 8.5 BMDL 1.7 BMDL

NOTE: Method Detaction Limit = 1 pph
unless specified otherwise
pPb = Parts per billion
BMDL = Below Method Detection Limit

Respectfully submitted,

TR @ 2 LD

Laboratory Manager

se information shown on this sheet is test data only and no interpretation of

is data is intended or implied.



.PORT OF ANALYSIS Paga 2 of & Sample Nos, 56439-%6467

#56419 #56440 #56441 456442 356443 ¥56444
MWC=- 42 MHC-4B MWC-4C MWC-2C MWC-2B MWC-2A

EPA Method 602 (ppb) {(ppb) (ppb) {ppb)} {ppb) {ppk)
Terc-Butyl Methyl Ethar BMDL BMDL, BMDL BMDL BMDL BMDL
Benzena BMDL BMDL BMDL BMOL BMDL EMDL
Toluene BMDL. BMIDNL BMDL BMDL BMOL BEMDL
Chlarobenzene BMDL BMDL BMDL BMDL BMDL - BMDL
Ethyl Banzena BMDL BMDL BMDL BMOL BMDL BMDL
o=~,m- and p-Xylene BMDL BMDL BMDL BMDL BMDL BMDL
1,3-Bichlorobanzene BMDL BMDL BMDL BMDL EMDL BMDL
l,2-Dichlorcbenzena BEMDL BMDL BMDL BMDL BMDL BMDL
1,4-Dichlorobanzsne BMDL BMDL BMDL BMDL BMDL BMDIL
Tetrachloroethana 3.0 4.1 7.4 BMDL 1.7 BMDL

NOTE: *From Photo Ionization Daetector
Method Detection Limit = 1 ppb Respactfully submitted,
. unleas spacified otherwise i
pph = Parts per billion a
BMDL = Below Method Detection Limit _:-l—-_g f :

Laboratory Manager

The information shown on this sheet is test data only and no intarpretation of
this data is intanded or implied,



’EPOR‘I‘ OF ANALYSIS Page 3 of & Sample Hos. 56439-56447

#56445 456448 #56447 #56448 #56449  #56450

E.B. MWC-1A MWC-1B MWC=1C MW-3 MW=4
EPA Method 601 {ppDb) (ppb) {ppb) {ppb) (ppb) {ppb}
Chloromethane BMDL <100 {100 BMDL BMDL BMDL
Bromoma thanes BMDL <100 <100 BMDL BMDL BMDL
Vinyl Chloride BMDL <100 <100 BMDL BMDL BMDL
Chloraethane BMDT, {100 <100 BMDL BMDL BEMDL
Dichloromathane BMDL {100 {100 BMDL BMDL BMDL
1,1-Dichloroathena BMDL £100 <100 BMDL BMDL . BMDL
l1,1-Dichloroethans BMDL £100 <100 BMDL BMDL BMDL
Trans~l,2-Dichlaroathenea BMDL <100 <100 BMDL 9.3* BMDL
Chloroform BMDL {10qQ <100 1.5 BMDL 1.0
1,2-Dichlorocethana EMDL <100 €100 BMDL BMDL BMDL
1,1,1-Trichlorgpethana EMDL <100 {100 BMDL BMDI, BMII,
Carbon Tetrachlorids BMDL €100 £100 BMDL BMDL BMDL
Dichlorocbromomarhane BMDL {100 <100 BMDL BMDL BMDL
1,2-Dichloropropane and
Cis-1,3=Dichloropropene BMDL <100 <100 BMDL BMOL BMDI.
Trichlorocethene BMDL <100 <100 BMDL 29 BMDL
Dibromochlorsmethana and
1,2=-Trigchlorgathane and
rans-~1,3,=Dichloropropene BMDL <100 4100 BMDL BMDL BMDI.
Bramaform BMDL <100 <100 BMDL BMDL EMDL
Tetrachlorgethana and
i1,1,2,2-Tetrachlorcethanes BMOL 3000 1100 BMDL K14 BMDIL.
EPA Methed 602
Tert-Butyl Methyl Ether BMDL - {100 <100 BMDL BMDL BMDL
Banzana BMDL <100 {100 BMDLL BMDL BMDL
Toluene BMDL {100 <100 BMDL BMDL BMDL
Chlorobenzene ‘ BMDL <100 <100 BMDL BMDL EMDL
Ethyl Banzene BMDL €100 <100 BMDL BMDL BMDL
a-,m- and p-Xylene BMDL £100 <1400 BMDL BMDL BMDL
1,3-Dichlorobanzane BMDL <100 £100 BMDL BMDL BMDL
1,2-Dichlorocbenzens aMDT, <100 <100 BMDL BMDL BMDL
1,4-Dichlorobenzena BMDL <100 <100 BMDL BMDL BMDL
Tatrachloroethena** BMDL 2900 1100 BMDL ™ 29 BMDL

NOTE: *Data suggests presence of mixed CIS and Trans isomers., Quanitation based
on Trans isomers,
**From Photo Ionizatlon Datector
Mathod Detection Limit = 1 ppb ‘ Respectfully submitted,
unless specified otherwisa

Ppb = Parts per billion — ..ﬂ.. ; 2 .
. EMDL = Below Method Detection Limit ) _A‘-A—‘ 5

Laburaﬁa}y Managar

The information shown on this sheet ig test data only and ne interpretation of
this data is intended or implied.



.REPGET OF ANALYSIS Page 4 of & Sampla Nos. 56439-56467

#56451 #56452 B56453 #56454 456455 #56456

E.B. MW-1 MW=2 MWC=-3A  MWC=3B MW-5
EPA Methed 601 . {pph) (PER) {pph) (ppb) (pob) (ppb)

Chloromethane BMDL £100 £ 5000 BMDL EMDL BEMDL
BEromomethane BEMDL <109 <5000 BMDL BMDL BMDL
vinyl Chloride BMDL, <100 <5000 BMDL BMDL BMDL
Chloromthane BMDL <100 <5000 BMDL EMDL BMDL
Dichleoromethane EMDL {100 <5000 BMDL BMDL BMDL
1,1-Dichloroathana BMDL <100 <5000 BMDL BMDL BMDL
1,l1-Dichlorgethane BMDI. <100 <5000 BMDL BEMDL BMDL
Trang-1,2-Dichloroethene BMDL, £100 <5000 BMDL BMDL BMDL
Chloroform BMDL <100 <5000 aMDL BMDL BMDT,
l,2-Dichlorcethans BEMDL <100 {5000 BMDT, BMDL BMDT,
1,1,1-Trichlorocathane BMDL <100 <5000 BMDL BMIL BMDL
Carbon Tetrachloride BEMDL £100 <5000 BMDL BMDT, BMDL
Dichlorobr~amomethana BMDL <100 <5000 BMDL AMDL, BMDL
1,2-Dichloropropana and
Cis-1,3-Dichloropropene BMOL {100 <5000 BMDL BMDL BMDL
Trichlorcaethana BMDL age <5000 BMDL BMDL BMDL
Dibromochloromethane and

1,2-Trichlorocethana and

rans=1,3,-Dichloropropene BMDL <1040 <5000 BMDL BMDL BMDL
Bramoform BMDL, 100 <5000 BMDL EMDL BMDL
Tetrachloroethene and

1,1,2,2-Terrachloroathane BMDL 3900 66,000 EMDL BMOL 25

EPA Method é0Q2

Tert-Butyl Methyl Ether BMDL, - {100 <5000 BMDL BMDL BMOL
Banzene BMDL, <100 <5000 BMDL BMDL EMDL
Toluena BMDL <100 <3000 BMDL BMDL 12
Chlorobenzene BMDL <100 <5000 BMDL BMDIL, BMDL
Ethyl Banzens BMDL <100 <5000 BMDL BMDL 3.7
o-,m~ and p-Xylene BMDL <100 {5000 BMDL BMDL 17
1,3-Dichlerobanzens BMDL <10G <5000 BMDL BMDL BMDL
1,2-Dichlorgbenzena BMDL <100 L5000 BMDL BMDL BMDL
1,4-Dichlargchanzene BMDL <100 <5000 BMDL BMDL BMDL
Tatrachloroethene** BMDL 3700 83,000 BMDL BMDI 24

NOTE: *Presence indicated but less than stated Method Detection Limit of 100 ppb
(Dilution Factor: 1:100)
*+*From Photo Ianization Datector
Method Detection Limit = 1 ppb ‘ Respactfiully submitted,
unless specified otharwisa

pph = Parts per billion .
. EMDL = Balow Mathod Detection Limit -:j-ﬂo—‘.'- (f -

Laboratory Manager

The information shown on this sheet is test data only and ne interpretation of
this data is intended or implied.



MOTE: *From Photo Ionization Detector

**Data suggests presence of mixed CIS and trans isomars.

on trans isomers.

Meached Datection Limir = 1 ppb
unless specifisd otherwise

‘ppk = Parts per billion
BMDIL = Below Method Detection Limit

Respactfully submitted,

-—

I_.aboratory Manager

REPQRT OF ANALYZIS Paga 5 of & gample Nos. 56439-56467
#56457 B55458 B5p4%9  #56460 #56461 #56462
MW-6 MWC-=5A MWC-58 E.B. PW=25 PW-22
EPA Method 601 {ppb) (ppb) {pph) {pph) {ppb) {ppb)
Chloromethane <100 <100 <10 BMDL <10 BMDL
Bromomethanae <100 <100 {10 BMDL {10 BMDL
Vinyl Chloride <100 <100 £10 BMDL {10 BMDL
Chloroethana <100 {100 <10 EMDL <10 EMDL
Dichloromethane {100 <100 <10 BMDL <10 BMDL
1,1-Dichloroethene <100 <100 <10 BMDL .14 BMDL
1,1-Dichloroethane <100 €100 €10 BMDL 10 BEMDL
Trang-1,2-Dichlorcechane <100 £100 {10 BMDL BO** 11*»
Chloroform {100 <100 £10 BMDI. <10 BMDL
1,2-Dichloroachana <100 <100 <10 BMDL {10 BMOL
1,1,1-Trichlorcethane <100 <100 <10 BMDL <10 BMDL
Carbon Tetrachloride <100 <100 {10 BMDL <10 BMDL
Dichlerobromomethans <100 <100 £10 BMDL, <10 BMDL
1,2-Dichloropropana and
Ciz-1,3-Dichloropropana <100 <100 {10 BMDL <10 BMDL
Trichloroethene <100 <100 {10 BMDL 39 BMDL
ibromochloromethana and
ﬁ r1,2=Trichloroethane and
Trans-1,3,-Dichloropropena <100 {100 <10 BMDL <10 BMDL
Bromeoform <100 <100 <10 BMDL <10 BEMDL
Tetrachlorocethena and
1,1,2,2-Tatrachloraathane 2700 1300 310 BMDI. 340 BMDL
EFA Method 602
Tert-Butyl Mathyl Ether <100 <100 {10 BMDL {10 BMDL
Banzens <100 <100 {10 BMDL {10 BMEML
Toluene <100 <100 <10 BMDL 410 BMDL
Chlorobenzens 100 <100 £10 BMDL <10 BMDL
Ethyl Benzepe {100 <100 <10 BMDL <10 BMDL
o-,m- and p-Xylena <1490 <100 {10 BMDL <10 BMDL,
1,3-Dichlorobenzena <100 {100 <10 BMDI, {10 BMDL
l,2-Dichlornbenzene <109 <100 {10 BMDL £10 BMD1.
l,4-Dichlorobanzens <100 <100 {10 BMDL <10 _ BMDL
Tetrachloroethene* 2800 1300 310 BMDOL 360 7 BMDL

guanitation based

The information shown on this sheet is tast data only and ne interpretation of
thisz data is intended or implied.



'.EPORT OF ANALYSIS Page 6 of 6 Sampla Nos. 56439=56467

#56463 #se464 #56465 #56466 kS6467
PW-26 PW=23 T.B. MWC~-6A MW -6B
EPA Mathod 601 {ppb) (ppb) {ppb) {ppb) (ppb)
Chloromethana BEMDI, - BMDL BMDL <10 BMOL
Aromomethane BMDL BMDL BMDL <10 BMDL
Vinyl Chloride BMDL BMDL BMDL <10 EMDIT.
Chlozoathana BMDL BMDL BMDL <10 BMDL
Pichlorocmethana BMDL BMDL BMDL <10 BMDL
1,l=Dichlorcethane BMDL BMDL BMDT, <10 BMDL
1,1-Dichloroethane BMDL BMDL BMDL {10 BMDI,
Trans~1,2-Dichloroethene BMDL 1.2%* BMDL <10 BMOL
Chlioroform BMDL BMDL BEMDL <10 BMDL
1,2-Dichloroethane BMDL BEMDL BEMDL <10 EMDL
1,1,1-Trichloroethane BMDL BMDL BMDL <10 BMDL
Carbon Tetrachloride BMDIL. EMDL BMDL <10 BMDL
Dichlorobromomethane BMDL BMDL BMOL <10 BMDL
1,2-Dichloropropane and
Cis-1,3-Dichloropropens BMDL EMDL BMDL {10 BMDL
Trichlorocethene BMDL 4.6 BMDL <10 BMDL
Dibromochloromethane and
+1,2-Trichlorcethane and :

.rans— 1,3 ,«Dichloropropena BMDL BMDL BMOL <10 EMDL
Bromoform BMDIL, BMDL BMDL <10 BMDL,
Tetrachlorgethene and
1,1,2,2=Tatrachloroethanea BMDT, 26 BMDL 520 8.0

EPA Methad 602
Tert-Butyl Methyl Ethar BMDL BMDL BMDL <10 BMDL
Benzene BMDL BMDL BMDLL <10 BMDL
Toluenea BMDL BMDL BMDL <10 BMDL
Chlorcbanzene BMDL BMDL BMDL <10 BMDL
Ethyl Benzena BMDL BMDL BMDL {10 BMDL
o-,m- and p-Xylena EMDL BMDL BMDL <10 BMDL
1,3-Dichlorcbenzane BEMDL BMDL BMDL <10 BMDL
l,2-Dichlorocbanzane BMDL BMDL BMDL {10 BMDL.
l,4=Dichlorcbenzeana BEMDL BMDL BMDL <10 BMIDIL
Tatrachloroathane* BMDT, 28 BMDL 560 7.3

NOQTE: *From Photo Ionization Detector
**Data suggests presence of mixed CIS and trans isomers. Quanitation based
on trans isomers.
Method Dataction Limit = 1 pgb ' Respectfully submitted,
unless specified otherwisa

ppb = Parts par billiom
. BMDL = Below Method Detection Limit ;’f, @ & é_ﬁ.‘_

Laboratory Manager

The information shown on this sheet is test data only and no interpretation of
this data is intendad or implied.



CH2ZM HILL ENVIRCNMENTAL LABOKATORIES Sample Nos. 56542-56543

. 7201 N.W. llth Placae, P.0O. Box 1647 Numbar of Samples: 32
Gainesvilla, Florida 32602 Date Completed: (&/19/88
904/377-2442 ' Dat= Raported: (3,/24/38
Stata of.Florida Certification No.: 82112, E82124
REPORT OF ANALYSIS Page 1 of 2
Clienc: Clty of Dalray Praject No. SEF24708.A%
Attention: Mark Morrisz/Dawn Sanders/DFR Recmived: 08/10/88
Addresxsg: CH2M HILL Duearfiasld Beach Qffice
Dascription of Sample; Watar Samples
_ . Location:
DR 4 IS ED Collacted onr 08/10/88 by Richard Nevalis

Samples were jced and chemically pregerved

0/05/28 mus

#¥56542 #56543
- Production Travel
Well 24 Rlank
EPA Mathad 601 (ppb) {pph)
Chloromethane <100 BMDL
Bromomethane <100 BMDL
vinyl Chloridae T, <100 - BMDL
Chlaromthans : {100 BMLL
.Dichlcrnmethana {100 BMDL

1,1-Dichlorosthenes <io0 BMDL
1,1-Dichloroathane= {100 BMDL
Trans-1,2-Dichloroethens a3 (F), (T) BMDL
Chloroform <100 ‘ BMDL
1,2«Dichlorcathane <100 ‘ AMDL
1,1,1-Trichleoroathans <100 : BMDL
Carbon Tetrachloride ' {100 - BMDL
Dichlorobromomethane <100 BMDL
1,2=Dichloropropana and .
Cig=1,3-Dichloropropana <100 BMDL
Trichlorcathena 77 (F} BMDL
Dibromochloromethana and -
1,1,2-Trichlorcethana and
Trans-1,3,-Dichloropropensa <1400 BMDL
Bromaform <100 - BMDI,
Tetrachloroathene and
1,1,2,2-Tatrachloroethans 770 BMDL

NQTE: (F) Pregenca indicated but less than stated Method Detection Limit of ppb
(Dilution Factor: 1:)
(T} Data suggests pressnce of mixed CIS and Trans isomers. Quanitation
based on Trans isqomers,

Mathod Detaction Limit = 1 ppb Respectfully submitted,
unlass specified otherwisge
: ppb = parts per billion .
. BMDL = Below Mathod Detection Limit = Cz-

Laboratory Manager

The information shown on this sheet is tasgt data only and no interpretation of
thig data iz intended or impliad.



.nspcm' OF ANALYSIS  Page 2 of 2 Sample Nos. $6542-56543

- REVISED

[0/0% /77 1w #56542 #56543

' 7 Production Travel

. Wall 24 Blank
EPA Method 602 (ppb) {ppb)

Tart-Butyl Methyl Ether <190 BMOL
Benzane <100 BMDL
Taluana <100 1.0
Chlorobenzans <100 BMDL
Ethyl Banzane <100 : BMDL
o-,m- and p-Xylene <1d0 BMDL
1,3-Dichlorobenzena <100 BMDL
1,2-Dichlorobenzene . <100 BMDL
l1,4-Dichlorcbenzans <100 BMOL
Tetrachloroethene (P) 480 BMDL

NOTE: (P) From Photo Ionization Detector
Method Detection Limit = 1 ppb
unless specified otherwise
pbo = Parts per billion
. BMDI, = Below Hethod Detection Limit
Respectfully submitted,

Tl el

Laboratory Manager

The information shown on this sheet iz tast data only and no interpretation of
this data is intended or implied.



Appendix I
Results of the Groundwater Flow Modeling
of the 20~Series Well Field



. GROQUNDWATER FLOW MODELING OF THE 20-SERIES WELL FIELD
FOR THE CITY OF DELRAY BEACH

INTRODUCTION

LOCATION

The City of Delray Beach is located in southeastern Palm
Beach County. The City currently maintains three well fields,
the North, the South, and the 20-Series (Figure 1). The
North and South Well Fields consist of 17 production wells
along Swinton Avenue, from N.E. 8th Street south to 10th
Strest. Both of these well fields currently have a permitted
capacity of approximately 7.0 million gallons per day (mgd).
The 20-Series Well Field is the City's largest capacity well
field and is permitted to pump(8.8 mgdy The well field con-
sists of six production wells (PW=21 through PW=-26) located
along §.W. 15th Avenue between S.W. 7th Street and Royal

Palm Drive,

A fourth well field (Figure 1) is under construction within
the property boundaries of the Delray Beach Municipal Golf
Course. This well field is referred toc as the Golf Course
Well Field and comprises seven wells between Atlantic Avenue
. to the north, Lowson Boulevard to the South, Congress Avenue
to the east, and Homewood RBoulevard (5.W. 26th Avenune) to
the west, The well field is scheduled to be in operation by
th; fall of 1988, and will have a permitted capacity of
7.5 mgd.

For purposes of this report, the study area encompassed all
of the well fiaslds; however, the 20-Series and Golf Course
Well Fields were emphasized.

BACKGROUND

The City of Delray Beach 20~-Serias Well Field was found to
be contaminated with the volatile organic solvents tetrachlor-
cethene (PCE) and trichloroethene (TCE) in July 1987. Before,
this discovery, this well field had provided a steady source
of water since its installation in the late 1970s,

After the discovery of contamination in the 20-Series Well

Field, five of the six wells were shut down. Production

Well 26 (PW-26) has continued operating, since levels of

wontamination in this well have been below the State of

Florida established maximum ¢ontaminant level (MCL), Four

of the wells were recently equipped with granulated activated

carbon (GAC) units to remedy the contamination and provide a
. safe water supply. PW-21 has not been equipped with a GAC
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unit and has therefore remained out of service. Figure 2
depicts the 20=Series Well Field and the production wells
with GAC units installed.

The Florida Department of Environmental Regulation (FDER)

has identified Aero-Dri, a division of Davie Compressor, as
the suspected source of contamination. Aero-bri overhauls
compressors and related equipment and iz located approximately
1,000 feet scutheast of the 20=-Series Well Field (Figure 2).

During a meeting between the Scuth Florida Water Management
District (SFWMD) and the City on February 10, 1%88, SFWMD
expressed concern about the possibility of known contaminants
within the bounds of the 20-Series Well Field migrating to-
wards the Golf Course Well Field once it becomes operational.
They stated that before operaticn of the Golf Course Well
Field would be allowed, the City must demonstrata that contam-
ination in the 20-Series Well Field would not migrate towards
the operating Golf Course Well Field.

One method of estimating the ability of the 20-Series Well
Field to contain the known extent of the contaminant plume
and prevent it from migrating towards the City's other well
fields is through groundwater flow and contaminant transport
modeling. However, the necessary information to accurately
perform contaminant transport modeling, are unavailable.

The data required include: (1) the time when the contaminant
discharge occurred, (2) the magnitude of the discharge,

(3) the length of time for which the discharge ocgurred, and
(4) the concentration of the constituents that made up the
discharge material. Without these data, contaminant transport
models are ineffective.

As an alternative, a groundwater flow model was used in
conjunction with a particle tracking routine to trace the
movenant of groundwater towards the well fields over time.
The particle tracking routine uses the water laevels simulated
by the groundwater flow model ko determine the veloeity field
0of the resulting groundwater flow patterns. Although unable
to estimate contaminant concentrations, this routine can
clearly illustrate the simulated movement of groundwater and
contaminants in the well field areas.

PURPOSE
CH2M HILL conducted the groundwater flow modeling effort to:
1. Simulate the groundwater hehavior within the study area

and the effects of the well fields on the groundwater
flow.
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2. Trace the path of water particles during the period
preceding the discovery of contamination in the
20=-Series Well Field. h :

3. Trace the path of water in the 20-Series Well Field _
during the period after the discovery of contamination i
when production wells were turned on and off.

4, Evaluate operation of the 20-Series Well Field and
estimate the necessary pumpage to prevent the contam-
inant plume from migrating towards the Golf Course Well
Field.

5. Make recommendations regarding the operation of the
20-Series and Golf Course Well Fields, and the )
establishment of an early-warning monitor well network,

HYDROGEOLOGY

The well fields in Delray Beach withdraw groundwater from
the unconfined surficial aquifer. Most of the production
wells are constructed to a total depth of 130 to 150 feeat
below land surface (bls}). The production interval of these
wells extends from approximately 100 feet bls to the total
depth of the wells,

The geology of the surficial aquifer in the vicinity of Delray
Beach is composed of the Pamlico Sand and Anastasia formations.
Litholeogic logs from two wells in the Golf Course Well Field
show fine to medium sand to approximately 70 feet bls., Calcar-
eous sandstone with shell fragments are found below the sand
layers to approximately 200 feet bls. The hottom of the
surficial aquifer is bounded by layers of clay and silt beds.

Pumping tests conducted by other City consultants on the
Golf Couirse Well Field indicated that the portion of the
aguifer tapped by the production wells responds as an uncon-
fined aquifer. No laterally-persistent cenfining layers
appear to be present above 200 feet bls.

Water levels in the surficial aquifer range from & feet above
the national geodetic vertical datum (NGVD) to less than

zero feet NGVD near the City's North and South Well Fields.
The direction of regicnal groundwater flow appears to be
towards the east-southeast (Land et al., 13973}, but canals
and pumping well fjelds tend to alter and intercept the flow
patterns. The primary source of recharge to the aquifer is
rainfall; however, some of the recharge is provided through
canal leakage, particularly near the pumping well fields.

DBTO85/094 5



MODEL DESCRIPTION

Groundwater conditions were simulated by using a computer
code developed by the U.5. Geological Survey (McDonald and
Harbhaugh, 1984). The code, MODFLOW, simulates three=
dimensional transient or steady-state groundwater flow for
confined or unconfined aquifers by applying a numerical solu-
tion technique to solve groundwater flow equations. To ade-
quately simulate groundwater flow, aquifer characteristics
and other effects on the groundwater must he estimated and
antered into the computer program during the model setup and
calibration,

The particle tracking routine uges the water level distribu-
tions in the aquifer provided by the groundwater flow model

to determine the velocity field of the resulting groundwater
flow., It then releases an imaginary water particle at the
center of each computational c¢ell in the model grid and tracks
it until it is either captured by a pumping well or terminates
along the model grid boundary. The tracks of these particles
ocutline the areas of the grid that contribute flow to each

of the wells.

The particle tracking maps were superimposed on a base map
showing the estimated contaminated areas. By showing the
approximate particle flow lines along with the estimated
contaminated areas, potential migration of the contaminant
plume was evaluated for varicus pumping periods.

MODEL SETUP

An appropriate modeled area was chosen to include hydrologic
factors that may significantly affect water levels in the
areas of interest., The surface water bodies surrounding the
City of Delray Beach provided convenient hydrologic boundaries
for the model. The northern, southern, and western boundaries
were delineated by canals that are controlled by the Lake
Worth Drainage District. The Intraccastal Waterway provided
the eastern boundary.

The model grid was constructed over the moedeled area and
encompassed all significant hydrologic boundaries and the
North, South, 20-Series, and Golf Course Well Fields. By
reducing the grid spacing in the area of the 20-Series and
Golf Course Well Fields, a focused and more accurate estimate
of the groundwater movement in these areas was obtained, A
larger grid spacing was used around the North and Scuth Well
Fields because their influences were considered remote from
the areas of concearn (i.e,, the 20-Series and Golf Course
Well Fields).

DBRT085/0%4 6



Initial estimates of the areal hydrologic characteristics
ware derived from several sources of informaticn. The hy-
draulie conductivity, specific yield, and thickness of the
aguifer wera obtained from published values (Russel and Axon,
1984 Schroeder et al., 1958) and compared with other models
that have been used in the area (Palm Beach County Well
Field Protecticn Ordinance, 1987). The effec¢ts of canalg on
groundwater levels were estimated from publications (Miller,
1984), communication with SFWMD, and data f£from the Lake
Worth Drainage District.

MODEL CALIBRATION

Initial estimates of the model parameters were adjusted in
the calibration process to ensure an accurate simulation of
observed hydrologic conditions. Groundwater levels were
measured in non-pumping wells at the North, South, 20-Series,
and Golf Course Well Fields on April 1, 1988. Watar level
measurements were also collected from a series of U.5. Gea-
logical Survey monitor wells. All measurements were made in
reference to NGVD.

The goal of the calibration phasge was to recreata the
hydrologic conditions leading up to April 1, 1988, and match
the observed and simulated groundwater levels as closely as
possible, Calibration runs of the model included distinct
time frames rapresenting nine pumping periods preceding April
1, 1988, in the City's operational well fields. The pumping
data was based on information originating from the City's
water treatment plant {WTP).

SENSITIVITY ANALYSIS

Groundwater flow is affected by many hydrolegic factors, the
significance of which may vary. A sensitivity analysis was
therefore performed to obhserve which hydrologic characteris-
tics have the greatest effect on the groundwater flow in the
area. The analysis involved changing certain variable param-
eters and observing the changes in water level distribution
across the modeled area. This is an important procedure for
those characteristics, such as canal conductance, evapo-
transpiration, and recharge, which ¢annot or have not been
accurately measured. The results of the analysis showed
that aguwifer tranmissivity and hydrologic conductancs
between the canals and groundwater in the well field areas
had the most significant effects on groundwater levels.

After completion of calibration and the sensitivity analysis,

the model was used to simulate past, present, and future
conditions of the aquifer.

DBET085/094 7



HISTORICAL SIMULATIONS

Since the detection of contamination in the 20-Seriesg Well
Field in July 1987, a number cf the production wells have
been operated intermittently. To demonstrate how the contam-
inant plume traveled in the well field during the period
from the initial detection of contaminaticn to when
contamination had heen detected in all six 20-Series wells,
a garies of transient groundwater flow simulations were run,
These runs depicted changes in the pumping scheme of the
20-Series Well Field and the associated groundwater level
distributions. With the aid of the particle tracking
program, flow lines were generated and capture zones for
each well were delineated. Three scenarios wera developed
to illustrate major changes in well fiald pumpage schemes,
and also to reveal how the contaminant plume was spraad
throughout the well field.

Since the full horizental extent of the contaminant plume

has not been ¢learly defined, the contaminant plume can only
be delineated around the preduction wells that have revealed
contamination. The contaminant plume depicted in the figures
contained in this report is for illustration only and does
not reflect the contamination outside the bounds of the
production wells.

PERICD 1-~PRIQR TQ SEPTEMBER 31, 1987 (STEADY STATE)

This initial pumping period was modeled as a steady-state
pumping condition to simulate groundwater flow in the aquifer
when all wells were pumping at their historical flow rates.
information obtained from well field pumpage records indi-
cated that all 20-Series wells were pumping before

September 31, 1987.

By September 31, 1987, contamination had been detected in
PW=21, PW-23, and PW=24., PFigure 3 depicts the simulated
steady-state groundwater levels generated by MODFLOW and the
approximate extant of the known contaminant plume at that
time. Contamination above the MCL had not yet been detected
in FW-25 or PW=-26, Some contamination was found in PW-22 on
August 27, 1987, but later analytical results indicated that
no contamination was present in PW=22 at the time of this
simulation.

The groundwater level contours depicted in Figure 3 represent
groundwater elevations in reference to NGVD. Groundwater
flow is caused by changes in groundwater elevations over a
horizontal distance, and the direction of flow is usually
perpendicular to the groundwater level contours. In this
cagse, Flgure 3 depicts groundwater flow as converging towards
the 20-Series Well Field. Dissclved contaminants in the
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groundwatar generally follow the flow paths of the
groundwater and would therefore be converging towards the
well field also. b

PERIQOD 2--FROM QCTOBER 1, 1987 TO JANUARY 28, 1988

After contamination was confirmed to be above the MCL in
PW=21, PW-23, and PW=24, these wells were taken ocut of
service to prevent contamination from entering the finished
water at the WTP. During this peried, mechanical failures
in the pumps forced shutdown of PW-25 and PW-26. PW-23 was
restored to service by December 21, 1987, and and PW-26 by
January 6, 1988. During the last 22 days of this time
pericd, PW-22, PW-25, and PW-26 were operational, and FW-21,
PW=23, and PW-24 were out of service. '

By January 28, 1988, contamination exceeding the MCL wasg
found in PW=22 and PW=25. No contamination had yet bheen
detected in FW~26. Figure 4 depicts the simulated ground=-
water level distribution in the agquifer and the estimated
contaminant plume boundary at the end of this pumping period.

Figure S5 depicts the flow lines generated by the particle
tracking routine. The flow lines help illustrate how the
contaminant plume spread from the area surrounding PwW-21,
PW-23, and PW=24 to the areas surrounding PW-22 and PwW=-25,
Alsoc note that an apparent groundwater divide occurs east of
the 20-Series Well Field., A groundwater divide is a ground-
water mound where water flow is split into two opposite
directions, perpendicular to the divide.

PERIOD 3--JANUARY 29 TO MARCH 26, 1988

When contamination in PW=22 and PW-25 exceeded the MCL, the
City shut down these wells. During this pericd, GAC units
were being installed on PW-22, PW=23, and PW-=-24, Only the
North and South Well Fields and PW=-26 were available to meet
the City's raw water demand.

Although installation and startup of the GAC units on PW-22,
PW-23, and PW-24 were completed within ] weeks, contamination
wasz found in PW=-26, the City's remaining, previously uncontam-
inated 20-3eries production well, Although contamination
levels increased during the 3 weeks preceding GAC install-
ation, MCLs were never exceaded,

Figure § depicts the simulated water level distribution in

the aquifer and the approximated contaminant plume boundary

at the end of this transient pumping period. Figure 7 depicts
the flow lines generated by the particle tracking routine.

nomnac/noAa 1N
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The flow lines show how the contaminant plume spread from
the area surrounding PW-21, through PW-25, and to the area
surrounding PW-26. -

The sequence of pumping periods and the changing approximated
plume boundaries reflect the mobility of contaminants within
the influence of the pumping wells, and substantiate the
importance of maintaining a consistent pumping schedule within
the well field. The groundwater flow model, which hasg provi-
ded insight into the past movements of the contaminants, can
also predict future paths of contaminants once the Golf
Course Well Field hecomes operational.

PREDICTIVE SIMULATIONS

Predictive simulations were performed to estimate the future
impact of the Golf Course Well Field on groundwater levels

in the area, especially near the contaminated 20-Series Well
Field. Before the well field is put into service, groundwater
effects of the production wells must be evaluated with raspect
to the movement of contamination from the 20=S5eries Well

Field toward the Golf Course Well Field. The Golf Course

Well Field is expected to be operational by the fall of 1988.

After the Golf Course Well Field is put into service,
potential risks can be evaluated by analyzing bhest case and
worst case scenarios. The greatest risk to the Golf Course
Well Field occurs if the 20-Series Well Field becomes incper-
ative, The resulting groundwater flow pattern would provide
the most likely scenario for contaminant migration towards
the Golf Course wells. The safest scenario would bhe when

all 20-Series wells are pumping. Both scenarios were simu-
lated with MODFLOW and the particle tracking routine.

Figure 8 shows the predicted groundwater levels when the
Golf Course wells are coperating at their permitted capacity
{7.5 mgd) and the 20-Series wells are not operating. Without
the 20=-Series wells pumping, the Golf Course wells appear to
influence the groundwater surrounding the 20-Series Well
Field. Figure % shows the predicted paths the groundwater
and contaminants could follow under this pumping scenario.
The simulation predicts that contaminated groundwater within
the 20~-S5eries Well Field area could eventually be drawn to-
wards PW-82W, PW-9W, and PW-10W in the Golf Course Well Field.
In addition, the flow lines in Figure 9 show that contamin-
ated groundwater may also migrate to the east, toward. the
City's South Well Field.

Figure 10 shows the predicted groundwater levels that would
occur when all wells in the Golf Course and 20-Series Well
Fields are operational. Influences from the 20-Series wells
extend approximately 1,600 feet to the west and buffer the

DBTO85/094 15
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effects of the Golf Course Well Field on the contaminated
area. This is shown in Figure 1l with the flow lines and by
the presence of a groundwater divide just to the west of
Congress Avenue. The presence ¢f the groundwater divide is
important in preventing the Golf Course Well Field from influ-
encing contaminated groundwater from the 20-Series Well Field
area.

It is likely that at least one well in the 20-Series Well
Field will become inoperative for a period of time. For
this scenario, PW-24 was chosen to be simulated as inoperative
because it is centrally located in the well field and is
expected to be an effective deterrent to the encroaching
influences of the Golf Course Well Field, PFigure 12 shows
the predicted groundwater levels, and Figure 13 illustrates
the predicted groundwater flow paths for this scenario.
Little change is evident in the flow paths between these two
figures and Figures 10 and 11. WNote that the location of
the groundwater divide also remains unchanged.

The absence of one well in the 20-Series Well Field apparently
has minimal impact on the eastern extent of the Golf Course
Well FPield influence; however, removing more than one
i0-Series production well from service would possibly cause
the protective groundwater divide to move further east.

This would shift the influence of the Golf Course well field
further east also, and increasae the chances of drawing contam-
ination towards the production wells as was predicted in
Figures 8 and 9.

CONCLUSIONS AND RECOMMENDATIONS

The City of Delray Beach has three operational well fields--
the North, South, and 20-Series--and one well field under
construction (the Golf Course Well Field). These well fields
tap the unconfined surficial aquifer and are vulnerable to
above-ground sources of contamination.

The 20=Series Well Field was found to be contaminated in
July 1987 with solvent-type volatile organi¢ compounds, PCE
and TCE. The alleged scurce of the contamination is a

compressor rebuilder, Aero-bri Corp., a division of Davie -

Compressor. Aero-Dri is located approximately 1,000 feet
southeast of the 20-Series Well Field, the City's largest
capacity well field.

The Golf Course Well Field, located approximately 2,000 feet
waest of the contaminated 20-Series Well Field, is expected
to be operational by the fall of 1988. Because of the prox-
imity of the Golf Course Well Field to the known area of
contamination, the City must demonstrate to SFWMD that the
contaminant plume is likely to be contained within the area
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of the 20~-Series Well Field. Groundwater and contaminant
plume movement was estimated by using a flow model and par-
ticle tracking routine.

The results of the groundwater flow modeling and particle
tracking predicted that if the Golf Course Well Field becomes
operational, the 20-Series Well Field must also be operated.
If all the 20-Series wells are turned off, the modeling pro-
jected that the influence of the Golf Course Well Field
would extend to the east and possibly permit contaminant
migration towards PW-8W, PW-9W, and PW-10W. The modeling
alsoc suggested that without pumping the 20-Series wells, the
influence of the South Well Field wells and the natural
groundwater gradient may allow contamination to migrate
towards the South Well Field.

The results of the simulations also predicted that if all
production wells in the 20-Serjies Well Field are operational
while the Golf Course wells are pumping, the known extent of
the groundwater contamination_should not migrate from the . _
influence of the 20-5eriesg wells. This assumes that the

area of contamination does not extend beyvond what is depicted
as the inferred plume boundary in previous figures.

In the event that a production well in the 20-Series Well
Field becomes inoperative, the modeling predicted that the
remaining five wells should be able to contain the contaminant
plume. If more than one production well were out of service,
the flow from PW-8W, PW-9W, and PW-10W in the Golf Course

Well Field probably should be reduced by 50 percent until at
least five 20-Series wells were again operational. It is

also reaccmmended that the City make repairs to the nonapera-
tional well(s) as soon as possible.

An early-warning monitor well network would be helpful in
protecting the Golf Course and South Well Fields. Regular
groundwater sampling and analysis from the early-warning
monitor wells would permit the City to track the movement of
contaminants towards these well fiaelds. Recommended locatjons
of early-warning monitor wells are shown in Figure 14. Pro-
posed Monitor Wells 1 and 2 would be used 0 monitor contam-
inant movement towards the Golf Course Well Field, and Monitor
Well 3 would be used to monitor any movement of contamination
towards the South Well Field. The monitor wells should be
constructed into the 100- tgo 150-foot=-bls production interval.

Once the early-warning monitor wells are installed, water
samples should be collected and analyzed for the same volatile
organic compounds detected in the 20-Series Well Field.

These analytical results will provide baseline water quality
data for comparison with subsequent sampling and analyses.
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.:_er the initial samples are collected and analyzed, quar-
ly sampling is recommended for the first year and semi-
annual sampling thereafter, - ‘
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Herbert W. A. Thiele, E=sq.
City Attorney

310 S.E. 1lst street, Suite 4
Delray Beach, Florida 33483

Dear Herb:
Subject: Data Comparison and Summary, 20-Series Well Field

Attached is a short report summarizing the data collected from the
Aero~-Dri monitor wells and City monitor wells installed in the
vicinty of the 20~8eries Production Wells. This information is
also being submitted to Crowell and Moring for their use.

.If you have any questions regarding this information, please call
me.

Sincerely,

r\f\mhit-f).rﬁY\prnhn

Mark S. Morris, Ph.D., P.E.
Project Manager

dbt012/014.50

Attachment

cc: Ridgeway M. Hall/Crowell & Moring
Gregory T. McIntyre/CHZM HILL
Robert Wright II/CH2M HILL

CH2M HILL  Southeast Florida Office  Hilisboro Exacutive Center North, 800 FQirway Drive, Suite 350  305,424.4008
Daerfiald Baach, Florida 33441 407, 7376885
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. Section 1

INTRODUCTION

BAC UN

The City of Delray Beach 20-Series Well Field is located in South
Palm Beach County between Linton Boulevard and Atlantic Avenue.
The 20-8Series Wells are about 400 feet east of I-95 on both sides
of S.W. 10th Street. Tetrachloroethene (3.17 pph) (also called
perchloroethylene or perc) was detected in the finished water at
the City of Delray Beach Water Treatment Plant in July. A subge-
quent analysis of groundwater from the City's production wells
revealed that Wells 21, 22, 23 and 24 had measureable ¢uantities
of tetrachloroethene, trichlorvethene and cis-1,2-dichlorcethene.
This initial indication of production well contamination prompted
an investigation of local industries by the Florida Department of
Environmental Requlation (FDER).

FDER c¢onducted a hazardous waste inspection of Aero-Dri Corpora-
tion on September 30, 1987. Aero-Dri, a division of Davie Com-
pressor, overhauls and refurbishes air compressors and related
equipment. Aero-Dri is located approximately 1,000 feet scuth-
east of the contaminated production wells. The resulting Hazard-
ous Waste Inspection Report cited Aero-Dri with 11 violations of
hazardous waste regulations. As a result, a Warning Notice

@ (vo. 50-419-87-BW) was issued on November 12, 1987. In accord-

ance with the terms of the Warning Notice, enforcement meetings
were held November 23, 1987, and December 7, 1987, between FDER,
Aero-Dri, their representatives, L&J Enterprises (the property
owner), and the Palm Beach County Health Department (PBCHD). A
draft Consent Order was given to attorneys representing Aero-Dri
and L&J Enterprises, at a December 23 meeting.

Aero=-Dri installed two monitor wells labeled MW-1 and MW-2 on
October 22, 1987, in an area of a tetrachloroethene spill.
Tetrachlorcethene levels in groundwater were 5,600 parts per
billion (ppk) in MW-1 and 531,500 ppb in MW-2. Monitor Well MW~-1
is screened from 20 to 25 feet and MW-2 is screened from 40 to
45 feet. 1In addition, 450 ppb and 430 ppb trichlorcethene were
measured in groundwater from MW-1 and MW-2, respectively. Soil
samples collected during the monitor well installation contained
as much as 585,000 ppbk tetrachloroethene. The 585,000 ppk read-
ing was detected at a depth of 0 to 2 feet. These results were
summarized in the December 21, 1987, Preliminary Contamination
Assessment Report (PCAR) (Dames & Moore, 1987). Tables 1-1 and
1-2 summarize thase results.

Dames & Moore, Aero-Dri's engineering consultant, prepared a Con-
tamination Assessment Plan (CAP) (Dames & Moore, 1987) dated Dec-
ember 21, 1987. The CAP described tasks to further investigate

' .the migration of contaminants spilled at the Aero-Dri facility.

.
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Table 1-1
SUMMARY OF PERTINENT SOIL SAMPLE ANALYSES
FROM THE AERO-DRI SITE

Concentration (pebl
Soil Depth (feet)

surface 5 10 15
MW=1
Benzene 0.1 5 : <0.1 <0.1
Ethylbenzene <0.1 4 11 1
Toluene <0,1 8 7 12
o-Xylene <0,1 11 35 3
m—-Xylene <0,1 11 32 4
p=Xvliene <0.1 0.1 <0,1 0,2
Chloroform 6,900 <250 <250 <250
Trichloroethene <250 <250 <250 <250
Tetrachlorocethene 4,030 4,469 2,274 26
MW=-2
Benzene <0.1 <0.1 <0.1 (0.1
Ethylbenzene <0.1 18 0.1 <0.1
Toluene <0.1 6 <0.1 <0.1
o~Xylene <0.1 66 0.1 <0.1
m=Xylene 0,1 30 0.1 <0.1
p=-Xylene 0.1 42 <0.1 <0.1
Chloroform <250 <230 <250 <250
Trichloroethene <250 <250 <250 {250
Tetrachloroethene 585,000 480 408,000 4,600

Source: Compiled from Preliminary Contamination Assessment

Report, Perchloroethylene SElII, Aerp=Dr1i Corporation
Site, Dameg & Moore, December 21, 1987.
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Table 1-2

. SUMMARY OF PERTINENT GROUNDWATER SAMPLE ANALYSES
FRCM THE AERC-DRI SITE

(OCTOBER 30, 1987)

Concentration (ppb)

Compound MW=1 MW=2
Benzene <0.1 12
Ethylbenzene 17 14
Toluene <0.1 <0.,1
o=Xylene 1 4
m=Xylene <0.1 6
p-Xylene 0.1 3
Trichloroethene 450 _ 430
Tetrachlorocethene 5,600 531,500

. Source: Compiled from Preliminary Contamination Assessment

Report, Perchloroethviene Spill, Aerc-Dri Corporation
SIte, Dames & Moore, December 21, l987.
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The CAP was revised to incorporate comments from FDER and resub=-
.mitted as a revised Contamination Assessment Plan (Dames & Moore,
1988). The results of the contamination assessment activities
conducted by Aero-Dri were summarized in the Contamination
Assessment Report (CAR) (Dames & Moore, 1988).

During the Aero-Dri contamination assessment activities, 19 addi-
tional wells were installed. Fifteen of the wells were installed
on the Aero-Dri and L&J Enterprise property, while the remaining
4 wells were installed betwaen the Aero-Dri facility and the
city's 20-Serie= Well Field. The Aero-Dri monitor wells were
sampled in May and August 1988. Thirty-two soil borings were
also conducted onsite, Of these, 14 borings were placed on the
immediate vicinity of the trench area which is leocated scuthwest
of the Aero-Dri building.

On May 27, 1988, the City of Delray Beach authorized CHZM HILL to
conduct a preliminary contamination assessment in the vicinity of
the 20-Series Well Field. During this effort, 7 monitor wells
ware installed. Two monitor wells (W-9B and W-10B) were located
southaast of the Aero-Dri facility along Poinsettia Drive. One
monitor well (MW-~1) was installed west of the City Production
Well 24 adjacent to S.W. lé6th Avenue. The remaining 4 monitor
walls were placed between Aero-Dri and Production Well 24. The
results of this study are summarized in the Preliminary Con-
tamination Assessment Report (PCAR) (CH2M HILL, 1988).

1.2 FPURPOSE

The purpcse of this report is to summarize and combine data from
the Dames & Moore CAR and the CH2M HILL PCAR.
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v Section 2
. DATA SUMMARY

At the direction of the Ccity, CH2M HILL obtained samples from
monitor wells installed by Aero-Dri. Two such sampling events
occurred, The first began on May 25, 1988 and the second started
on August 4, 1988. During the first split sampling activity,

14 monitor wells located on the Aero-Dri site plus Productiocn
Walls 22, 23, 24 and 25 were sampled. Seven additional monitor
wells were installed by Aero-Dri after the first split sampling
event. Four of the additional monitor wells were off the Aero-
Dri property. The Palm Beach County Health Department (PBCHD)
also split samples with the Aero-Dri consultant.

Table 2-1 summarizes the split sampling results for tetrachloro-
ethene analyzed by Dames & Mcore and CH2M HILL during the May
1988 sampling event. Much of the data is similar, however, there
are a few notable exceptions. For monitor well MW-1, CH2M HILL
detected 15,000 ppb tetrachlorcethene, whereas, Dames & Moore
measured only 1,430 ppb. Dames & Moore either did not analyze
samples from the City production wells or did not report the
rasults.

Table 2-2 summarizes the August 1988 split sampling tetrachloro-
ethene analysis reported by CH2M HILL, Dames & Moore, and FPBCHD.
he CH2ZM HILL and PBCHD data were similar for all wells except
possibly monitor well MW=-2. CH2M HILL reported 63,000 ppb tetra-
chloroethene, while 24,919 ppb tetrachlorcethene was detected by
PBCHD. Comparison of the Dames & Moore data with the CH2M HILL

and PBCHD indicates numerous inceonsistencies. CH2M HILL and
PECHD detected 63,000 ppb and 24,191 ppb tetrachloroethene,
respectively, in MW=-2, however, Dames & Moore reported 3,180 ppb
for the same monitor well. CH2M HILL and PBCHD did not detect
tetrachleoroethene contamination in the sample from monitor well
MW-4, whereas, Dames & Moore reported 616 ppb tetrachloroethene
in a2 sample from the same well. CH2M HILL and PBCHD measured

24 ppb and 7.41 ppk tetrachloroethene, respectively, in the sam-
ple from MW-5. Dames & Moore reported 537 ppb in this sample.
In MW=6, CH2M HILL measured 2,800 ppb while PBCHD reported

1,996 ppb. Dames & Moore, however, did not detect tetrachlore-
ethene contamination in a sample from the same well.

The monitor wells installed by CH2M HILL during the Preliminary
Contamination Assessment activities were sampled on September 1,
1988, and November 2], 1988 (Table 2-3), This data indicates
tetrachlorvethene and trichloroethene contamination in the moni-
tor wells located between Aero-Dri and Production Well 24. Moni-
tor well W=-1 did not contain tetrachloroethene or trichloroethene
in the September or November samples. Monitor wells W-9B and W-
10B did not contain tetrachlorcethene or trichleorcoethene in the
eptember sample. In the November sample, 2.2 ppb tetrachloro-
thene was detected in W-9B; and 6.2 ppb tetrachloroethene was
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Well

Number

MW~1
MW-2
MW~ 3
Mi=-4
MW=-5
MW=-6
MWC1-&
MWC1-B
MWC1-C
MWCZ-2
MWC2-B
MWC2-C
MWC3-A
MWC2-R
MWC4-A
MWC4-B
MWC4-C
MWC-3A
MWC-5B
MWC~6A
MWC=-6B
PW=-22
PW=-23
PW=-24
PW~25
PW=-26

Table 2-1
SUMMARY OF TETRACHLOROETHENE ANALYSIS
BY CH2M HILL AND DAMES & MOORE
FOR SPLIT SAMPLES (MAY 19RR)

Tetrachlorocethene Concentration (ppb)
Moore

CHZM HILL Dames &
15,000 1,430
53,000 £5,200
220 237
Not Installed Not Installed
Not Installed Not Installed
Not Installed NHot Installed
4,100 3,660
1,800 1,330
1.6 BMDL
BMDL BMDL
BMDI, BMDL
BMDL BMDL,
BMDL BMDL
BMDL BMDL
BMDL BMDL
BHMDL BMDL
BMDL 3.4
Not Installed Not Installed
Not Installed Not Installed
Not Ingtalled Not Installed
Not Installed Not Installed
BMDL Not Reported
21 Nat Reported
130 Not Reported
BMDL Not Reported
Not Sampied Not Sampled

BMDL = Below Method Detection Limit
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Table 2-2
SOUMMARY OF TETRACHLOROETHENE ANALYSIS
BY CH2M HILL, FBCHD, AND DAMES & MOORE
FOR SPLIT SAMPLES (AUGUST 1988}

Wall Tetrachloroethene Concentration (ppb)
Number CH2M HILL PBCHD Dames & Moore
MW=-1 3,700 3,411 2,290
MW=2 63,000 24,919 3,180 +~
MwW=3 29 27 BMDIL,
MW=4 BMDL BMDL 6ie v
MW~5 24 7.41 537
MW~-6 2,800 1,996 BMDL “©
MWC1-4 2,900 1,069 1,550
MWC1-B 1,100 1,580 1,170
MWCl-C BMDL BMDL BMDL,
MWC2-A BMDL BMDL 2.6
MWC2-R 1.7 BMDL, 4.7
MWC2=C BMDI, BMDY, BMDL
MWC3-A BMDL BMDL 9.1
MWC3-B BMDL BMDL BMDL
MWC4-A 3.0 1.40 4.0
MWC4i-p 4.1 2.75 16,5
MWC4=-C 7.4 3.56 13.1
MWC-5A 1,300 1,458 1,350
MWC-5B 310 236.8 349
MWC-6A 560 ‘ 394.8 349
MWC-6B 7.3 3,19 3.8
PW-22 BMDL BMDL BMDL
PW=23 28 17.56 12.2
PW=24 480 294.9 537
PW=25 360 269.5 303
PH=26 BMDL BMDL BEMDL

BMDL, = Below Methed Detection Limit
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Table 2-3
SUMMARY OF GROUNDWATER ANALYSIS FOR
MONITOR WELLS INSTALLED BY CH2M HILL
IN THE VICINITY OF THE 20=5ERIES WELL FIELD

Concentration (ppb)
Well September November
Number Constituent 1988 1988
W=1 Tetrachlorcethena BMDL BMDI,
Trichlorcethene BMDL BMDL
l1,2=-bDichloroethane BMDL 1.1
W-32  Tetrachlorcethane 1,208" 980
Trichloroethsne Gﬂb 5100
Acetone 43c NA
bis (2-Ethylhexyl) Phthalate 34 NA
W=4 Tetrachlorgethene 47 35
Trichloroethene 3.2 5.1
W-Sa Tetrachloroethene 2502 3,600
Trichlorosthene 87b 110
Acetone 27 NA
W=6 Tetrachloroethena 650 980
Trichlorcethene 13 150
W=9R Tatrachloroethene BMDL 2.2
Trichloroethene BMDL BMDL
W=10B Tatrachloroethene BMDL 6.2
Trichloroethene BMDL BMDT,

dpriority pollutant metals and pesticides analyzed for
September sample hut not detected.

BAnalyzed by EPA Method 624.
Canalyzed by EPA Method 625,
Note: Summary does not include compounds detected in

Quality Control blank. Samples analyzed by EPA
Methods 601/602 unless otherwise indicated.

BMDL = Pelow Method Detection Limit
NA = Not Analyzed

DBT141/010
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measured in W-10B. Trichloroethene was not detected in the
November samples from W-9B and W-10B.

During the September sampling event, groundwater from W-3 and W-5
were analyzed for volatiles by EPA Method 624, semivolatiles by
EFA Method 625, priority pollutant metals, and pesticides. EPA
Methods 624 and 625 use gas chromatography plus mass spectrome-
try. All other samples were analyzed for volatile organic com-
pounds by EPA Methods 601/602. These nmethods use only gas
chromatography.

The EPA Method 624 analysis detected 43 ppb acetone in W=3 and

27 ppb in W-5 during the September sample. Acetone is not de-
tected by the EPA Method 601/602 analysis. Acetone, therefore,
may be present in other samples but remain undetected. Acetone
is a component of #7 Lacguer Thinner and #10 Lagquer Thinner.
These compounds were used at the Aero-Dri facility according to
Material Safety Data Sheets (MSDS) provided for review. Addi-
tional analysis by EPA 624 may be necessary to confirm if acetone
is contained in groundwater from other monitor wells.

EPA Method 625 analysis for semivolatile compounds detected

34 ppb bis (2-ethylhexyl) phthalate in groundwater from monitor
well W=3. This compound was not detected in W-5. An additional
sample may be necessary to confirm the presence of this compound.

here has been no single sampling event which included the moni-
tor wells installed by Dames & Moore and those installed by CH2M
HILL. An approximate plume map can ba constructed, however, from
the data collected from the August, 1988 split sampling and the
September 1988 sampling of the CHZM HILL moniteor wells. These
two sets of data were selected for construction of the plume maps
because the samples were collected within 1 menth.

Figure 2-1 shows the location of three cross-sections constructed
across the contamination site. Cross-~section A'-A' includes
monitor wells MWC3-A, MWC3-B, MW=-3, MW=-1, MW-2, and Production
Well 25. C(ross-section B!'=B' includes monitor wells W-9B, W=10B,
MW-1, MW-2, MW-5, MW-6, MW-4, W=-5, W=6, W=3, W=4, W=1, and Pro-
ductiocn Well 24, Cross- section C'-C' includes monitor wells
MWC2-A, MWC2-B, MWC2-C, MW-1, MW-2, MWCl-A, MWC1-B, MWC1-C, MWC~
5A, MWC-5B, MWC-6A, MWC=-6B and Production Well 23.

Figures 2-2 through 2-4 show the profiles for the three cross-
sections. The tetrachloroethene concentrations reflect the  CH2M
HILL data from the August, 1988 split sampling event and the Sep-
tember, 1988 results from the monitor wells installed during the
preliminary contamination assessment for the well field. The
CH2M HILL data was used rather than the Dames & Moore data be-
cause of the close agreement between the CH2M HILL and PBCHD data
for the August split sampling event.
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Each of the cross-sections reveal contamination between Aero-Dri
and the production wells. Monitor waells MWC3-A, MWC3-B, W-9B, W-
10B, MWC2-A, MWC2-B, and MWC2-C proved to be background wells.
Fach of these wells is located south-southeast of the Aero-Dri
facility. The contamination is highest in the vicinity of the
suspected spill site as indicated by the analytical results for
monitor wells MW-1 and MW-2, From this location, the contamina-
tion appears to move vertically down in the aquifer as it is
drawn horizontally toward the production wells.

Only one monitor well, W-1, has been installed west of the pro-
duction wells. This well did not indicate contamination during
the September sampling event. This area may be a background
arsa, however, more sampling is necessary to confirm the absence
of tetrachloroethene. W=1 is screened from 145 to 155 feat.

S0il borings conducted on the Aero-bDri site provide limited
informatjion regarding the extent of contamination. Figure 2-5
shows the locations for soil borings on the Aero-Dri property.
Laboratory analysis of soil samples taken from the saturated zone
may be useful for detecting contaminants which adsorb to the
soil. 1In this situation, groundwater samples from monitor wells
may underestimate the level of contamination. Only a low level
of tetrachloroethene would be expected to adsorb to a sandy soil
which contains low amounts of naturally occurring organics.
Groundwater samples, therefore, will provide a representative
level of contamination in the aquifer. The soil boring informa-
tion has not been emphazised in this report since groundwater
data is available.

RBaszed on the data avallable thus far, tetrachloroethene contam-
ination in City Production Wells 23, 24, and 25 is linked to
tetrachloroethene contamination beneath the Aero-Dri property.
The original samples collected by Dames & Moore from MW-1 and MW-
2 in October 1987 indicated severe VOC contamination in the
surface soils and shallow groundwater. More recent analysis
reveals that groundwater from these wells is still highly —
contaminated. Tetrachloroethene was detected in most of the
monitor wells between the Aero-Dri building and the City Produc-
tion Wells. Little if any contamination was detected in monitor
wells south, southeast, and east of the Aero-Dri building. This
pattern is consistent with the cbserved groundwater gradient in
this area. The groundwater gradient under tha influence of the
20~Series Production Wells is north/northwest from Aerc-Dri. The
single monitor well west of Production Wall 24 did not indicate
taetrachloroethene contamination. The contamination, therefore,
appeargs to be limited to the area between Aero-Dri and the 20-
Series Wells based on the data available. Additional data, how-
ever, needs to be collected to further evaluata the condition of
the aquifer west of the 20-Series Well Field and to provide more
recent analytical results for all monitor wells installed in the
.vicinity of Rero-Dri and the production wells.
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. Section 3
SUMMARY AND CONCILUSIONS

The data indicates that only a low level of contamination is pre-
sent in monitor wells south-southeast and east of the Aero-Dri
facility. This area can be considered background. Contamination
present at the Aero-Dri facility and in the production wells did
not originate from these areas.

Monitor well W-1, located west of Producticn Well 24, did not
indicate contamination of the types and levels shown in the pro-
duction walls. Only one volatile organic, 1,2-dichloroethene
(1.1 ppb) was detected in the November 1988 sample. This trace
level may be a laboratory artifact. This data suggests that con-
tamination present in Production Well 24 is not entering the well
from the western direction, Monitor well W-1 is screened within
the screen interval of Production Well 24; therefore, contamina-
tion entering Wel)l 24 from the west should also be present in
W-1l. Since W-1 does not contain any of the contaminants found in
Well 24, it is unlikely that Well 24 contamination originated
from the western direction. Additional monitor wells located
west of the City Production Wells may be necessary to further
characterize the condition of the aquifer in this region.

A consistent pattern of contamination c¢an be traced from the
ocource at the southwest corner of the Aero-Dri facility to the
20-Series Production Wells. This conclusion is based on CH2M
HILL data collected during the August 1988 split sampling event
with PBCHD and Dames & Moore; and the September 1988 data from
wells installed by CH2M HILL. The CH2M HILL data from the split
sampling event was used because of close agreement with the PBCHD
data. The two monitor wells installed by Dames & Moore during
their preliminary contamination assessment activities continue to
show the highest levels of contamination since this was the area
of contaminant spills. The concentration decreases as the plune
is drawn toward the City production wells. The highly con-
taminated areas near MW-1 and MW-2, however, continue to provide
a source of production well contamination.
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Section 1
INTRODUCTION

1.1 BACKGROUND

In July 1987, 3.17 parts per billion (ppb) of the volatile
organic chemical (VOC) tetrachloroethene were detected in

the finished water at the City of Delray Beach Water Treat-
ment Flant, A subsequent analysis of groundwater from the
City's production wells revealed that Wells 21, 22, 23, and
24 had measurable quantities of tetrachlorcethene, trichloro-
ethene, and cis-1,2-dichloroethene, This initial indication
of production well contamination prompted an investigation
of local industries by the Florida Department of Environ-
mental Regulation (FDER).

On September 30, 1987, FDER conducted a hazardous waste
inspection of Aero-Dri Corporation, which is located approxi=-
mately 1,000 feet southeast of the contaminated production
wells. The resulting Hazardous Waste Inspection Report cited
Aero-Dri with 11 viclations of hazardous waste regulations,
and a Warning Notice (No. 50-419-87-~HW) was issued on Novem-
bar 12, 1987. 1In accordance with the terms of the Warning
Notice, meetings were held November 23, 1987, and December 7,
1987, between FDER, Aero-Dri and Aero=-Dri representatives,
L&J Enterprises (the property owner), and the Palm Beach
County Health Department (PBCHD). FDER proposed a draft
Congent Order to Aero-Dri and L&J Enterprises at a

December 23 meeting.

Aero-Dri representatives conducted a preliminary investiga-
tion at the site by collecting scoil samples on October 22,
1987, and groundwater samples on OQc¢tober 30, 1987, The
results of these analyses, which indic¢ated contamination,
were given to FDER and PBCHD on November 23, 1987. Aero-Dri
was fined and required to take corrective actions according
to FDER guidelines.

By February 1988, the City was forced to shut down five of
the six 20-Series wells because of high contaminant levels.
This created a water shortage of approximately 4 million to

5§ million gallons per day (mgd). The City imposed a mora-
torium restricting the use of water for irrigation and non-
essential uses. At the same time, the South Florida Water
Management District (SFWMD) ordered the City to reduce its
water consumption from 6 mgd to 3 mgd in the North and South
Well Fields because of the potential for saltwater intrusion.

CH2M HILL was authorized by the City to design and procure
an interim treatment system. This action allowed three of
the 20-Series wells to be restarted, thus alleviating the
City's water shortage,
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Granular activated carbon (GAC) was proposed as the only
viable treatment alternative that could be provided on a
timely basis, Other types of treatment systems to produce
flow rates exceeding 4 mgd were not available within a short
time frame. Calgon Carbon Corperation agreed to provide two
GAC systems within one week after entering into an agreement
with the City and a third unit one week later. The first
carbon unit arrived on March 23, and the second unit arrived
the following day. PBCHD approved the effluent from each
carbon system on March 28, and the City began using Wells 22
and 23 that same day. The third carbon unit at Well 24 was
put into operation on April 4.

l.2 LOCATION

The City of Delray Beach 20-Series Well Field is located in
south Palm Beach County between Linton Boulevard and Atlantic
Avenue. Figures 1-1 and 1-2 show the location of these wells,
The 20-Series wells are about 400 feet east of Interstate 95
on both sides of S.W, 10th Street. Well 21 is located on

the north side of S.W. 8th Street between 12th and 13th Ave-
nues, Wells 22, 23, and 24 are located on the east side of
S.W. 15th Avenue between S.W. 7th Street and §.W. 10th Street.
Well 25 is located about 100 feet south of S.W. 10th Street
near a Florida Power & Light (FPL) transformer station.

Well 26 is located Jjust east of Interstate 95 near the FPL
transformer station. Table 1-1 summarizes construction data
provided by the City for the 20-Series wells.

1.3 PURPQOSE

The purpose of this preliminary contamination assessment
plan (PCAP) is to obtain information confirming a potential
source of production well contamination and provide an ini-
tial estimate of the magnitude of the contaminant plume.

The study is designed to determine g theas ie--me association
between the one identified potential responsible party and
the production well contamination, and does not include an
investigation of other potential contamination sources. The
PCAP will also determine whether chemical constituents other
than volatile organic¢s are present in or near the production
wells,

The tasks described in this PCAP are based on FDER guide-
lines for conducting preliminary contamination assessment
actions., The field investigations include a site inventory
and groundwater sampling. The results of this study will be
ugsed to prepare the preliminary contamination assessment
report (PCAR) and define the tasks necessary to prepare a
more detailed contamination assessment plan (CAP).
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A detailed summary of existing data and specific work
. elements to be completed in the preliminary contamination
assessment are described in this PCAP.
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Table 1-1
DATA SHEET, 20-SERIES WELLS

Approximate Approximate

Cased Screened Rated

Well Diameter Interval Interval Capacity
Number {inches) {feet) {feet) {gpm)
21 12 0-110 110=-150 900
22 12 0-110 110-150 1,000
23 12 0-100 100-140 1,000
24 12 0-110 110-150 1,000
25 12 0-110 110-150 1,000
26 12 0-110 110-150 1,000
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Section 2
SUMMARY OF EXISTING DATA

2.1 PREVIOUS SITE INVESTIGATIONS

Aero-Dri c¢onducted preliminary sampling of the contamination
in the immediate vicinity of the suspected dumping. This
data is summarized in Prelimjinary Contamination Assessment
Report, Perchloroethylene Spill, Aero-Dri Corporation Site
(Dames & Moore, 1987). On Qctober 22, 1987, two monitor
wells (MW) were installed next to Aero Dri's building to
collect groundwater samples. The screen intervals for Mw-1
and MW-2 were 20-25 feet and 40~-45 feet, respectively. Four
soil samples were collected at approximately 5-foot intervals
during the installation of the wells, at which time a gross
measurement of organic vapor was also conducted,

Groundwater and soil from MW=-1 and MW-2 were analyzed by EPA
Methods 601 (purgeable halocarbons) and 602 (purgeable hydro-
carbons). The Method 601 analysis showed elevated levels of
tetrachlorocethene in the range of 26 ppb in soil taken from

a depth of 15 feet at MW-1, to 585,000 ppb in soil taken

from near the surface at MW=2, A more detailed summary of
the available s0il analysis is given in Table 2-~1,

Tetrachloroethene levels in .groundwater were 5,600 ppb in
MW-1 and 531,500 ppb in MW-2. 1In addition, 450 ppb and

430 ppb of trichloroethene were measured in groundwater from
MW~1 and MW-2, respectively. Table 2-2 summarizes the avail~-
able groundwater sample data for the two Aero-Dri monitor
wells,

The Method 602 analysis indicated the presence of benzene,
ethylbenzene, toluene, and xylene in scil samples from MW-1
and MW=2, Each of these compounds, except toluene, was also
detected in the groundwater. At Mw-1, 5 ppb benzene, 1l ppb
ethylbenzene, 7 ppb toluene, 35 ppb o-xylene, and 32 ppb
m-xylene were found at a depth of 10 feet in the soil column,
Similar concentrations were detected in scil from MW-2. In
the groundwater, 17 ppb ethylbenzene and 1 ppb o=-xylene were
measured at MW-1, while 14 ppb ethylbenzene, 12 ppb benzene,
4 ppb o-xylene, 6 ppb xylene, and 3 ppb p-xylene were de-
tected in MW-2. The presence of these compounds typically
indicates contamination by petroleum products.

2.2 WATER QUALITY DATA

The City sampled groundwater from the 20-Series wells, and
analysis was performed by Broward Testing Laboratory, Inc.
The study indicated contamination by tetrachloroethene in
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Table 2-1
SUMMARY OF PERTINENT S0IL SAMPLE ANALYSIS
FROM THE AERO-DRI SITE

Concentration (ppb)
Soil Depth (feet)

Surface 5 10 15
MW~-1
Benzene <0.1 5 £0.1 <0.1
Ethylbenzene <0.1 4 11 1
Toluene <0.1 8 7 12
o-Xylene <0.1 11 35 3
m=-Xylene <0.1 11 32 4
p-Xylene ‘ <0.1 0.1 <0.1 0.2
Chlorcform &,900 <250 <250 <250
Trichlorcethene <250 <250 <250 <250
Tetrachloroethene 4,030 4,469 2,274 26
MW-2
Benzene <0.1 <0.1 <0.1 £0.1
Ethylbenzene 0.1 18 0.1 <0.1
Toluene 0.1 6 <0.1 0.1
o-Xylene <0.1 66 {0.1 <0.1
m-Xylene 0.1 30 <0.1 0.1
p-Xylene <0.1 42 <0.1 0.1
Chleroform {250 <250 <250 <250
Trichlorcoethene 250 <250 €250 <250
Tetrachloroethene 585,000 480 408,000 4,600

Source: Compiled from Preliminary Contamination Assessment
Report, Ferchlorcethylene Spill, Aero-Dri Corporation
Site, Dames & Moore, December 21, 1987.
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: Table 2-2
. SUMMARY OF FPERTINENT GROUNDWATER SAMPLE ANALYSIS
FROM THE AERO~DRI SITE

Concentration (ppb)

Compound MW-1 MW-2
Benzene <0.1 12
Ethylbenzene 17 14
Toluene 0.1 <0.1
o-Xylene 1 4
m=Xylene <0.1 6
p~Xylene <0.1 3
Trichloroethene 450 430
Tetrachloroethene 5,600 531,500

Source: Compiled from Preliminary Contamination Assessment
Report, Perchleoroethylene Spill, Aero-Dri Corporation
. Site, Dames & Moore, December 21, 1987.
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all wells. 1In many cases, trichlorcethene and 1,2~dichloro-
ethene were also detected. The available groundwater test
results are summarized in Table 2-3.,

The tetrachlorcethene concentration reported in the ground-
water sample from MW-2 was approximately 531 ppm. Because
the solubility of tetrachloroethene is 200 ppm at 20°C, a
non-agueous tetrachloroethene phase could be present in the
aquifer. 1In addition, the density of tetrachloroethene
(1.63 g/cc) could result in non-agueocus tetrachloroethene
sinking to the bottom of the aquifer and forming a pool of
solvent. This pool could serve as a continuing contamina-
tion source of dissolved solute that would move with the
groundwater head gradients.

2.3 BSITE GEOLOGY

The geology of the surficial aquifer in the vicinity of
Delray Beach is composed of the Pamliceo Sand and Anastasia
Formation. Lithologic logs from two wells in the Golf
Course Well Field show fine to medium sand down to about

70 feet below land surface (bls). Calcarecus sandstone with
shell fragments are found below the sand layers to a depth
of 180 feet bls. The bottom of the surficial aquifer is
bounded by layers of clay and silt beds, although the litho-
logic logs at the golf course wells do not extend to the
expected depth of those layers between 200 and 250 feet.
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Table 2-3

SUMMARY OF PERTINENT GROUNDWATER SAMPLE ANALYSIS

FROM 20-SERIES WELL FIELD

Well Sample Concentration (ppb)
Number Date Tetrachloroethene Trichloroethene 1,2-Dichloroethene

21 08/22/87 35.0 1.0 <1.0
10/03/87 29.0 <1.0 NA
10/30/87 8.7 €1.0 60.5
01/25/88 30.3 NA NA
02/26/88 22.0 €5.0 <5.0
ci/l11/88 2.9 0.5 0.5

22 0R/22/87 24.9 4.0 4.8
10/03/87 <1.0 2.4 8.5
10/30/87 £1.0 2.7 5.0
01/25/88 4.6 NA Na
02/26/88 1%.0 3.3 2.6
03/11/88 <0.5 2.2 8.9

23 Qa/22/87 12.0 1.6 2.6
10/03/87 9.0 <1.0 <1.0
10/30/87 1.2 1.0 NA
12/09/87 12.5 0.4 Na
12/11/87 1.5 <l.0 NA
12/14/87 1.0 £1.0 NA
01/25/88 12.4 NA NA
02/26/88 43.0 3.7 <5.0
03/11/88 1.5 0.6 <0.5

24 0&/28/87 51.0 11.8 23.8
10/03/87 99.6 30.1 26.9
10/30/87 87.6 16.8 NA
12/09/87 43.6 9.7 22.7
12/11/87 12.8 2.1 2.9
12/14/87 5.2 <1.0 NA
01/25/88 6.2 NA Na
02/26/88 130.0 20.0 £5.0
03/14/88 65.0 13.0 13.0

25 0l1/25/88 20.8 NA NA
0z/26/88 11.0 1.9 <5.0
D3i/11/88 17.0 3.1 1.3

26 01/25/88 0 NA NA
02/26/88 5.0 <5.0 <5.0
03/11/88 1.5 <0.5 <0.5

NA = Not analyzed

Note:

Sampled by City of Delray Beach and analyzed by Broward Testing
Labcratory, Inc.
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Section 3
PROFOSED FIELD INVESTIGATICN

3.1 SITE INVENTORY

A visual site survey will be conducted to locate surface
waters and public and private water supply wells within a
one~half mile radius of the 20-Series Well Field. The local
geology and hydrogeology that potentially affect the movement
of subsurface contaminants will be determined from previous
well installation records and other available information.

3.2 MONITOR WELL INSTALLATICN

Ten monitor wells will be installed in the viecinity of the
Aero-Dri site and the 20-Series Well Field. Six of the moni-
tor wells will be placed between Aerc-Dri and the 20-Series
wells, while the remaining wells will be located east of
Aero-Dri and west of the well field. These ten wells will

be located at five sites with two wells placed at each site.
The proposed locations of these wells are shown in Figure 3-1.
The depths of the monitor wells will vary depending on the
distance from the suspected source of contamination and the
anticipated depth of the contamination within the aquifer.
The monitor well locations and depths have been proposed by
interpolating between the contaminated Aero~Dri monitor wells
(MW-1 and MW-2) and the most contaminated City production
well (PW-24) Construction details for the monitor wells are
shown in Table 3-1. The exact depth of each monitor well
will be determined in the field as dictated by the site

geology.

Wells will be installed by the mud rotary drilling technique.
The wells will be constructed with 2-inch Schedule 40 PVC
casing and screen. Figure 3-2 shows the monitor well con-
struction details. The PVC casing sections will be flush-
joined by either threaded and coupled joints, integral
mechanical couplings designed for PVC pipe, or slip-on coup-
1ing using stainless steel set-screws., To avoid potential
contamination after construction, no solvent-welded joints
will be used in the monitor well construction. The well
screens will have an approximately 0.02~inch slot size.

The drilling eguipment will be decontaminated by steam
cleaning before arrival onsite. Sand blasting of equipment
will be performed if necessary. Decontamination by steam
cleaning of down-hole tools will be done between each monitor
well installation.

Gravel pack consisting of 6/20 graded silica sand will ke
placed around the PVC well screen. The gravel pack material
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Table 3-1
FPROPOSED MONITOR WELL DATA SHEET

Approximate Approximate

Cased Screenead
Well Diameter Interval Interval
Number {inches) {faet) {feet)
W=1 2 0-150 150-160
wW-2 2 0=190 190-200
W-3 2 0-110 110-120
W-4 2 0-140 140-150
W-5 2 0-90 90-100
W=6 2 0-130 130=140
wW-7 2 0-&0 60-70
W-8 2 0-100 100=-110
W=9 2 0-60 60-70
W-10 2 0-100 100~]110
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will be tremied in place with a l.5-inch PVC pipe that ex~
tends to the bottom of the borehole. The gravel pack mate-
rial will be placed approximately 5 feet above the well
screen.

A bentonite mixture will be placed above the gravel pack to
seal the annular space. The seal will be at least 1 foot
thick to prevent unconsclidated material above the screen
from sloughing intc the gravel pack.

Cement grouting will be placed above the bentonite seal to
ensure a water-tight seal around the well casing and prevent
surface contamination from seeping into the well., The cement
grouting will fill the space between the bentonite seal and
the ground surface.

A locking cap and flush-mounted cover will be placed over
each well. The cover will have a permanent marker that
clearly identifies each monitor well. Each monitoring well
will be surveyed to determine top of casing elevation and
horizontal location.

Each well will be developed by surging and pumping until
clear, sand-free formation water is produced. Development
time is estimated to be from 30 minutes to 1 hour for each
well, Water used in developing the wells will ke pumped
into the sanitary sewer.

Drill cuttings and drilling muds will be containerized and
transported to a staging area. A composite sample from this
material will be analyzed for VOC contamination. Background
soil will also be sampled and analyzed for VOC contamination,
The background sample may or may not contain trace gquantities
of contamination from surface runoff or the atmosphere. If
the VOC concentrations in the drilling material are less

than or equal to the background sample, the cuttings and
muds will be disposed at an appropriate location by the City.
If the VOC concentration in the dril]l material is signifi-
cantly greater than backyground, the drill material will be
disposed by the City according to methods specified by FDER.

3.3 GEQOPHYSICAL LOGGING

During the drilling of three monitor wells, gamma ray and
electrical logs will be conducted to describe stratigraphic
conditions. The upper sediment layers (strata) in the study
area consist mainly of unconsolidated sands, silts, and
shells. These materials are generally very permeable; how-
ever, deeper sediments may contain less permeable horizons,
characterized by the presence of silts and clays. These
soils can act as barriers to water movement. The gamma ray
log detects ¢lay and silt while the electric log yields
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gqualitative changes in sediment permeability through the
soil profile.

3.4 SQIL SAMPLING

Soil samples in the saturated zone will be collected during
the installation of at least two of the monitor wells. The
samples will be analyzed for volatile organic compounds and
total organic carbon (TOC).

3.5 SITE SURVEY

Each monitor well will be surveyed to establish vertical
elevations to within $0.01 feet and horizontal locations to
within *1.0 feet.

3.6 GROUNDWATER SAMPLING

Samples will be collected from each of the monitor wells.

At least one week will be allowed between well development
and sampling to help ensure that the samples are representa-
tive of the groundwater. Groundwater sampling, handling,
and analysis will be conducted according to the procedures
outlined in the CH2M HILL Quality Assurance Project Plan
(QAPP) for the City of Delray Beach.

Sample bottles and containers will be prepared according to
procedures outlined in Standard Operating Procedures for the
Handling and Collection of Groundwater and Surface Water
Samples (FDER, 1981). Borosilicate glass bottles will be
washed with alconox detergent followed by a liberal tap water

and deionized water rinse, All sampling materials will bhe
dried for 60 minutes at 105°C.

Groundwater samples will be collected by the following
techniques. Each well will be purged prior to sample col-
lection. Specific conductance, pH, and temperature will be
measured during the purging operation. Once the readings
for these parameters have stabilized, the purging will be
complete. A three- to five-well volume purge is anticipated.
Twe bailers of well water will then be collected and dis-
carded. A third bailer of well water will be collected and
transferred to the appropriate sample containers. Samples
collected for VOC measurement will be completely filled to
eliminate air bubbles within the bottle after capping.

Groundwater samples will be stored in containers and pre-
served according to guidelines outlined in the October 26,
1984, Federal Register (4% FR 43260, Table II). The infor-
mation applicable to this PCAP is summarized in Table 3-2,
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Tabla 3-2

SAMPLE CONTAINERS, FRESERVATION TECHNIQUES, AND HOLDING TIMES
Preservation
Sample Farameter Container? nggpiqunb'ﬁ Maximm Holding Time?
Metals [except B,G HN03 to pH «2 6 months
Chromium (VI} and
Mercury]
Chromium (VI) F,G Cool to 4°C 24 hours
Mercury P,G HNO3 to pH <2 28 days
Purgeable . G, Teflon~lined Cool to 4°C 14 days
Halocarbons septum
Purgnnhlef G, Teflon~lined Cool to 4°C 14 deys
Arcmatics septum HC1 to pH <39
Basa/Nautralf G, Teflon-lined Coal to 4°C 7 days until extraction,
Extractables septum 40 Jays after extraction
Acid Extractables’ G, Teflon-1ined Coal to 4°C 7 days until extraction,
septum 40 days after extractien
Pesticidesh G, Teflon~lined Cool to !'C 7 days until sxtraction,
cap pH 5-9 40 days after extracilon
N~ F,G Cool to 4°C, 14 days®
NaOH to pH »12
EDB G, Teflon~lined Cool to 4°C 14 days
geptum

aPulyethylem (F) or Glass (G}.

bSanple preservation should he performed immediately upon sample collection. For
copposite chemical samples each aliquot should be preserved at the time of collection.
When use of an autcomated sampler makes it impossible to preserve each aliquet, then
chemical samples may be preserved by maintaining at 4°C until compositing and sample
splitting is cobpleted.

“¥hen any sample iz to be shipped by commen carrier or sent through the United States
Malls, it must comply with the Department of Transportation Hazardeus Materials

Regulations (4% CFR Part 172).
responsible for enguring =uch compliance.

the following materials:

The parson vffering such material for transportation is

For the preservation regquirements of Table
-1, the Office of Hazardous Materialz, Materials Transportation Pureau, Department of
Transportation bas determiped that the Hagardous Materials Regqulations do not apply to

hydrochloric acid (HC1) in water solutions at concentrations of

0.04% by weight or less (pH about 1.96 or greater); nitric acid (NHD;) in water solutions

at concentrations of 0,15% by weight or less (pH about 1.62 or great
{#.50,]) in water solutions at concentrations of 0,35% by welght or less (pH about 1.15 or
graatar); and sodjum bydroxide (NaOH} in water solutions at concentrations of 0.0B0% by
welght or less (pH about 12.30 or less).

dSanples should be analyzed as soon as posaible after collection. The times listed are
the maximum times that samples may be held before analysis and still ba considered valid.
Samples may be held for longer pericds only If datm on file shows that the specific types
of zamples under study are stable for the lonJer time, and has received a variance from
the U.5. EPA Regional Administrator, Scowe samples may not be stable for the maximon tinme
period given in the table, A permittes, or monitoring laboratory, is obligated to hold
the sample for a shorter time if knowledge exists to show that this is necesaary to
maintain sample stability.

Maximum holding time 15 24 hours when sulfide is pre=sspt. Optionally all samples may be
tested with lead acetate paper before pH adjustments ie order to determine if sulfide 1=
present, If sulfide iz present, it can be removed by the addition of cadmium nitrate
powder until a negative spot test 1g obtained. The sanple is fliltered and then NaOi 1=
added to pH 12.

r); sulfuric acid

-]
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Tahle 3-2
{Continued)

fGuidance applies to samples to be analyzed by GC, IC, or GO/MS for specific compounds.
gSamplE receiving noe pH adjustment must be analyzed within seven days of sampling.

hWhnn the extractable analytes of concern fall within a single chemical category, the
specified preservative and maximm holding times should be observed for optimum safeguard
of sample integrity. When the analytes of concern £all within two or more chemical
categories, the sample may be preserved by cooling to 4°C, reducing residual chlorine
with 0.008% sodium thicsulfate, storing in the dark, and adjusting the pH to &-9;

samplex preserved in this manner may be held for seven days hefore extraction and for
forty days after extraction, Exceptions to this opticnal preservatjon and holding time
procedure are noted in footnote e (re: the regquirement for thiosulfate reduction of
residual chlorine).

‘For the mnalysis of diphenylnitrosamine, add 0.008% Na,5,0, and adjust pH to 7-10 with
NaOH within 24 hours of sampling,
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A sample from each of the monitor wells will be screened for
tetrachloroethene and trichloroethene by a portable photoioni-
zation gas chromatograph. The two samples with the highest
VOC concentrations will be analyzed for purgeable organics
(EPA Method 624), hase neutral and acid extractable compounds
(EPA Method 625), and priority pollutant metals and pesti-
cides (EPA Method 608). The remaining eight samples, plus
travel and bailer hlanks and duplicates, will be analyzed

for only purgeable organics with EPA Methods 601 and 602,
These methods will be used in lieu of Method 624 to minimize
costs., Methods 601 and 602 use only gas chromatography,
whereas Method 624 uses gas chromatography and mass spec-
trometry.

Water level measurements will be determined for each well
before purging through the wetted-tape method. Depth to
water will be measured from top of casing. The tape will be
rinsed with deionized water, wiped with a fresh paper towel
soaked in isopropancl, and air-dried between consecutive
water level measurements.

3.7 SITE SAFETY

Health and safety considerations necessary for implementing
this PCAP are described in Site Safety for Field Investiga=-
tions (CHZM HILL, in progress).
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Section 4
DATA EVALUATIONS

Analytical results from the field investigations will be
used to evaluate the suspected source of contamination and
the potential impact on nearby surface and groundwater sup-
plies. Water level measurements from the monitoring wells
will be evaluated along with regional and lecal hydrogeolo-
gical data. This information will be used to analyze local
groundwater flow patterns and the potential for migration of
contamination from the suspected source to the 20-Series
Well Field.

The results of the preliminary contamination assessment will
be summarized in a preliminary contamination assessment re-
port. The PCAR will present the results of all tasks out-
lined in the PCAP, and will determine the course of action
for subsegquent contamination assessment.
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Section 5
SCHEDULE

The schedule for the preliminary contamination assessment
and preparation of the PCAR is shown in Figure 5-~1. Field
investigations will begin within one week after this PCAP
and the QAPP have been approved, The draft PCAR will be
submitted within 3 weeks after completion of the field work
and laboratory analysis. This schedule assumes that the
PCAP and QAPP are approved at about the same time. The
schedule also assumes a 2-week ¢lient and FDER review of the
draft PCAR hefore the final PCAR is produced.
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GROUNDWATER FLOW MODELING OF THE 20-SERIES WELL FIELD
ADDENDUM TO THE SEPTEMBER 1988 REPORT
JULY 1989

IN 10N

A computer simulation of the groundwater flow in the Delray Beach
area was completed and submitted to the City in September 1988
(CH2M HILL, September 1988). The study focused on the ground-
water flow near the City of Delray Beach's 20-Series Well Field.
Based on the results of the computer model, inferences were made
about the direction and velocity of groundwater or contaminants.
Historical simulations, presented in the 1988 modeling report,
showed how various pumping scenarios may have influenced the
distribution of contaminants in the aquifer.

Subsequent contamination assessments near the 20-Series Well
Field have increased our understanding of the area’s hydrogeology.
(Dames & Moore, 1988; CH2M HILL, December 1988). Both studies
included additional monitoring wells, soil borings, and slug
tests which provided more information on the hydrogeologic
characteristics of the surficial aquifer.

.)ne significant conclusion from the Dames & Moore contamination
assessment was that two distinet hydrogeologlc layers may exist
within the surficial aquifer. Based on the information available
at the time, the original groundwater flow model (CH2M HILL, Sep-
tember 1988) assumed one distinet geologic layer (hydrostratio-
graphic unit) through which groundwater flow was occurring.
Depending on the degree of hydraulic communication between the
layers, a multi-layered system may have a different groundwater
flow pattern than a system which is represented as a single lay-
er. This could potentially affect the migration of contaminants.

Before amending the original groundwater flow model, CH2M HILL
conducted a pumping test and slug tests to gather additiomal hy-
drogeologic information. A 72-hour pumping and recovery test was
performed at the City of Delray Beach'’s Golf Course Well Field.
Slug tests were also conducted at various monitoring wells at the
golf course. All tests were conducted, and data analyzed, to
better understand the hydrogeologic characteristics of the area
before updating the groundwater flow model.

PURPOSE

q:e purpose of this addendum is to report on the modification of
e original groundwater flow model to include two distinct
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hydrostratiographic layers. Significant differences or similari-
ties between the original one-layer model and the modified two-
layer model are outlined in this report as they relate to the
movement of groundwater and contaminants.

ROG TESTS

Results from slug tests at shallow monitor wells near the
20-Series Well Fileld (Dames & Moore, 1988) indicated that the
hydraulic conductivity of the shallow sands (zero to 50 feet
below land surface [bls]) within the surficial aguifer was
approximately an order of magnitude lower than the producing zone
(greater than 50 feet bls), The producing zone of the surficial
aquifer is loosely defined in this report as the section of the
aquifer which yields the majority of groundwater to the 20-Series
Wall Field. Because the 20-Series wells are pumping from a depth
of 110 to 150 feet bls, depths greater than 50 feet bls in the
surficial aquifer are termed the producing zone.

CH2M HILL conducted additional aquifer tests to evaluate whether
two distinct layers exist. A pumping and recovery test were per-
formed at the City of Delray Beach’s Municipal Golf Course. The

.:ests were conducted by stressing the middle section of the aqui-
fer (80 to 130 feet bls). These tests primarily yielded informa-
tion on the hydraulic characteristies of the producing zone of
the aquifer. From the test, the approximate aquifer transmissiv-
ity for the producing zone was 200,000 gallons per day per foot
(gpd/ft). Assuming a producing zone thickness of 250 feet (Water
Resources Management Advisory Board, 1987), the hydraulic conduc-
tivity of the producing zone of the aquifer is 107 feet per day
(fr/day).

Slug tests were also conducted on shallow monitoring wells at the
City golf course to provide an estimate of the hydraulic conduc-
tivity of the shallow sands (15 to 30 feet bls). The average
hydraulic conductivity from the slug tests was 12 ft/day. Esti-
mated hydraulic conductivity from the Dames & Moore tests. (Dames
& Moore, 1988) was 7 fr/day. These results from the tests on the
shallow sands were compared with the results from the pumping and
recovery tests on the producing zone (107 ft/day). Comparison of
the tests indicate that two distinct hydrostratiographic layers
may exist.

MODETL, CALIBRATION

tcorporation of two distinect layers into the model required the
wtecalibration of the groundwater flow model. Predicted

dbt012/028.50 2
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Groundwater level contours and flow lines prier to September 31,
1987, for the shallow and producing zones are shown in Figure 1
through Figure 4. Groundwater levels in the shallow and pro-
ducing zones are shown in Figures 1 and 2. The resulting direc-
tion of groundwater flow in the shallew and producing zones is
shown in Flgures 3 and 4. Comparison of Figure 1 with Figure 2
and Figure 3 with Figure 4 shows that there is no significant
difference batween the shallow and producing zones. This result
indicates good hydraulic communication between the shallow sands
and producing zone. Good hydraulic communication between two
distinct layers infers that no hydraulic barrier or confining
layer exists between the distinct layers which would impede the
flow of water. This result is important because the lack of a
confining layer indicates that pumping from the producing zone
will similarly affect the shallow zone. Groundwater flow and
contaminant movement, therefore, will be similar.

Comparison of Figure 1 and Figure 2 of this addendum with Fig-
ure 3 of the September 1988 report illustrates two points.
First, the configuration of groundwater level contours and
groundwater flow direction is very similar between the one- and
two-layer models. Second, the two-layer model predicts slightly
lower water levels around the well field than tﬁe one-layer mod-

@-1. The difference in water levels may be attributed to differ-
ent calibration processes between the one- and two-layer models
and does not change the direction of groundwater movement in the
well field.

Contaminant migration is primarily toward Production Well PW-24
during Period |l for both the one- and two-layer models. This can
be seen by noticing the groundwater flow directions depicted in
Figures 3 and 4. Production wells PW-23 and PW-25 would be less
affected by the contamination.

PERIOD 2-.-OCTOBER 1, 1987, TO JANUARY 28, 1988

Pumping Period No. 2 occurred during the initial discovery of
contamination at the 20-Series Well Field. Production Wells
PW-21, PW-23, and PW-24 were taken out of service during this
period to prevent contaminaticn from entering the finished water
at the Water Treatment Plant. Production Wells PW-22, PW-25, and
PW-26 were assumed to be pumping during this period.

Groundwater level contours and flow lines from October 1, 1987,
to January 28, 1988, for the shallow and producing zones are
shown in Figure 5 through Figure 8. Groundwater levels in the
shallow and producing zones are shown in Figures 5 and 6 respec-
.ively. Direction of groundwater flow in the shallew and produc-
ing zones 1s shown in Figures 7 and 8. There are no significant
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groundwater levels from the model were compared with observed
groundwater levels in numerous wells that monitor both the
shallow and producing zones of the aquifer.

Other information was needed to properly calibrate and update the
two=-layer flow model. Estimates of the hydraulic characteristics
of the shallow and producing zone from the most recent pumping
and slug tests were includéd. Pumping records for the City of
Delray Beach’s production wells were collected for a period pre-
ceding and inecluding the calibration date (March 16, 1989).

Canal E-4 (El Rio Canal) stage data were gathered for the
calibration period.

Following the collection of essential information, the two-layer
groundwater model was calibrated to closely match the measured
groundwater levels in both the shallow and producing zones of the
aquifer. The calibrated two-layer model was then used to run
historical simulations identical to those reported by CHZM HILL
in the September 1988 report.

HISTORICAL SIMULATIONS

Qn the September 1988 modeling report, groundwater flow simula-
ions waere conducted for various pumping scenarios which preceded
and followed the discovery of contamination at the well field.

Three historical simulations included the pumping scenarios

(1) for a "steady-state" period prior to September 31, 1987;

(2) from October 1, 1987, through January 28, 1988; and (3) from
January 29, 1988, through March 26, 1988. These pumping scenar-
ios were logical breaks or changes in the pumping schemes of the
20-5eries Well Field and helped to explain how contaminants may

have moved throughout the well field during these time periods.

For this addendum, results from the two-layer groundwater flow
model are presented for the same historical pumping periods and
were compared with the original one-layer results. Following
calibration of the two-layer model, predicted groundwater levels
were generated for the shallow sands and producing zone for each
historical time pericd.

PERIOD 1--PRIOR TO SEPTEMBER 31, 1987 (STEADY STATE)

Pumping Period No. 1l represents the time prior to the alteration
of the 20-Series Well Field operation due to contamination. Be-
fore the change in well field operation, all six 20-Series wells
waere operated consistently over a long period of time (steady

.:ate) .
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.differences in groundwater levels (or flow lines) between the
shallow sands and producing zones of the surficial aquifer.
Therefore, direction of groundwater movement in the shallow sands
and the producing zone is similar,

Predicted groundwater levels and flowlines of the one- and two-
layer models for this pumping scenario are also similar. Ground-
water contours from the two-layer model (Figures 5 and 6) are
similar to Figure 4 of the September 1988 report. Subsequently,
no significant differences exist between the flow lines predicted
by the one-layer model in the September 1988 report (Figure 5)
and the flow lines from the two-layer model reported in this
addendum (Figures 7 and 8). In general, the simulated ground-
water flow in the one- and two-layer models is very similar.

Contaminant migration during Period No, 2 is toward the operating
production wells (PW-22, PW-25, and PW-26) as depicted in Fig-
ures 7 and 8. This pattern, which is the same for both the one-
and two-layer models, caused an increased distribution of
¢ontaminants throughout the well field.

PERIOD 3--JANUARY 29, 1988, TO MARCH 26, 1988

‘roduction Wells PW-21, PW-23, and PW-24 had been previously

aken out of service due to contamination (Period No. 2). When
contamination of Production Wells PW-22 and PW-25 was detected,
Production Well PW-26 was the only 20-Series well continuing to
pump during Period No. 3.

Groundwater level contours and flow lines from January 29, 1988,
to March 26, 1988, are shown in Figure 9 through Figure 12.
Water level contours and flow lines for the shallow aquifer are
depicted in Figures 9 and 11. Water level contours and flow
lines for the producing zone are depicted in Figures 10 and 12.
Similar to the results from Periods 1 and 2, there are no sig-
nificant differences in groundwater levels (or flow lines) be-
tween the shallow and producing zones. Therefore, direction of
groundwater movement in the shallow sands and the producing zone
ig similar.

Predicted groundwater levels and flowlines of the one- and two-
layer models for this pumping scenario are similar. Groundwater
contours from the two-layer model (Figure 9 and 10) are similar
to Figure 6 of the September 1988 report. Subsequently, no sig-
nificant differences exist between the flow lines predicted by
the one-layer model in the September 1988 report (Figure 7) and
flow lines from the two-layer model reported in this addendum
igures 11 and 12). 1In general, the simulated groundwater flow
the one- and two-layer models is similar.

dbt012/028.50 5
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Contaminant migration during Periocd 3 is toward the only
operating well (PW-26). This result is the same for both the
one- and two-layer models.

CONCLUSIONS

The purpose of this addendum to the Groundwater Flow Modeling of

the 20-Serjes Well Field was to simulate the effects of a two-
layer aquifer near the 20-Series Well Field. Simulation of the

groundwater flow using a two-layer modal was necessary because
some evidence showed that two distinet layers existed in the area
of the well fieid. This may have altered previous conclusions
from the original report, which used a one-layer model to repre-
sant the aquifer. The results of the two-layer model were com-
pared with the original one-layer model and any notable changes
or similarities were made.

Conclusions from the two-layer model are:

1. Bydraulic heads (groundwater levels) in the shallow and
producing zones are nearly identical. The implication
. of this result is that the layers, although distinct,
appear to have good hydraulic communication and no sig-
nificant confinement. Groundwater flow direction sand
contaminant flow direction, therefore, would be similar
between the two layers.

2. The configuration of groundwater level contours is
similar between the one- and two-layer models. The
predicted direction of groundwater and contaminant
flow, therefore, is nearly identical for the one- and
two-layer medels.

3. Results from the two-layer groundwater flow model did
not alter conclusions from the original one-layer flow
model presented in September 1988. :

4. Because the conclusions were not altered as a result of
the two-layer groundwater flow model, recommendations
based on the one-layer model have not changed. The
previous recommendations included pumping at least five
20-5eries production wells to prevent migration to the
City Golf Course Well Field. If less than five wells
were operational, the flow should be reduced from the
Golf Course Well Field.
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