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• 
1.1 BACKGROUND 

Section 1 
INTRODUCTION 

In July 1987, 3.17 parts per billion (ppb) of the volatile 
organic chemical tetrachloroethane were detected in the fin­
ished water at the City of Delray Beach Water Treatment Plant 
(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 quantities of 
tetrachloroethane, trichloroethene and cis-1,2-dichloroethene. 
This incident of production well contamination prompted an 
investigation of local industries by the Florida Department 
of Environmental Regulation (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 
terms of the Warning Notice on November 23, 1987, and Decem-

~er 7, 1987, between FOER, 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, 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 sample analyses were given to the FDER and the 
PBCHD on November 23, 1987. Contamination of the site re­
sulted in a fine to Aero-Dri, 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. This 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 
..iesign and procure an interim treatment system for ground­
..rater from some of the 20-Series wells, alleviating the 

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

noom1101nn., ' ' 



• 
velop a plan for 

•m for long-term, 
:11 Field. 

implementing a full scale treatment sys­
cost effective treatment of the 20-Series 

·anular activated carbon (GACl was proposed as a viable 
:eatment alternative which could be provided on a timely 
tsis until a full-scale treatment system could be con­
:ructed. Other types of treatment systems for flow rates 
rer 4 mgd were not available within a short time frame. 
llgon carbon Corporation agreed to provide two GAC systems 
lthin 1 week after entering into an agreement with the City 
ld a third unit 1 week later. Calgon and the City reached 
l agreement on March 17, 1988, and the first carbon unit 
~rived on March 23, 1988. The second unit arrived the fol­
owing day. PBCHD approved the effluent water quality 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 

l
amination assessment on May 27, 1988. This work would 
ide information to support the city's legal efforts 

, nst Aero-ori, the alleged source of contamination • 

. • 2 PURPOSE 

~he preliminary contamination assessment field activities 
•ere conducted to obtain information confirming a potential 
;ource of production well contamination, and provide an 
Lnitial estimate of the contaminant plume magnitude. The 
results of the assessment are contained in this report and 
include: 

o Private well inventory 
o Geophysical logging 
o Soil sampling 
o Monitor well installation and surveying 
o Groundwater sampling and analysis 
o Split groundwater sampling with Aero-Dri consultant 

Also included is a previously published result summary of 
the water quality sampling program conducted by CH2M HILL on .~ .. 
raw water from 20-Series wells and finished water from the 
WTP; and results of the groundwater flow modeling performed 
by CH2M HILL of the 20-Series and Golf Course Well Fields . 

• 

' r ' ' 



• Section 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. lOth Street, Well 21 is located on the north side of 
s.w. 8th Street between s.w. 13th and s.w. 14th Avenues, 
Wells 22, 23 and 24 are located on the east side of s.w. 15th 
Avenue between s.w. 7th Street and s.w. lOth Street, Well 25 
is located about 100 feet south of s.w. lOth 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. lOth Street, about 1,000 feet 
east and southeast of the production wells. The area chosen 

•
for this study extends from Poinsettia Drive on the southeast 
to s.w. 16th Avenue on the west. Poinsettia Drive is south­
east of Aero-Dri and s.w. 16th Avenue is 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 Octo­
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 MW-1 and 40 to 45 feet for MW-2, Four soil 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 halocarbons) and 602 (purge­
able hydrocarbons) . The Method 601 analysis showed elevated 
levels of tetrachloroethane in the range of 26 parts per 
billion (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 soil analysis is 
given in Table 2-2 . 

Tetrachloroethane levels in groundwater were 5,600 ppb in 
MW-1 and 531,500 ppb in MW-2. In addition, 450 ppb and 
430 ppb trichloroethane were measured in groundwater from 
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• Table 2-1 
CONSTRUCTION DATA, 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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Table 2-2 
SUMMARY OF PERTINENT SOIL SAMPLE ANALYSES 

FROM THE AERO-DR! SITE 

Concentration !Epbl 
Soil Depth (feet! 

Sur lace 5 I~ g 

MW-1 

Benzene (0.1 5 <0.1 <O.l 

Ethylbenzene <0.1 4 11 1 

Toluene <0.1 8 7 12 

o-Xylene <O.l 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 

Trichloroethane <250 <250 <250 <250 

Tetrachloroethane 4,030 4,469 2,274 26 

MW-2 

Benzene <O.l <0.1 <0.1 <O.l 

Ethylbenzene <0.1 18 <O.l <O.l 

Toluene <0.1 6 <O.l <O.l 

o-Xylene <O.l 66 <O.l <O.l 

m-Xylene <0.1 30 <0.1 <0.1 

p-Xylene <O.l 42 <O.l <O.l 

Chloroform <250 <250 <250 <250 

Trichloroethane (250 (250 (250 <250 

Tetrachloroethane 585,000 480 408,000 4,600 

Source: Compiled from Preliminary Contamination Assessment 
Report, Perchloroethylene spill, Aero-Dri Corporation·, 
~· Dames & Moore, December 21, 1987. 

' 
' 



tltMW-1 and MW-2, respectively. Table 
water sample data for MW-1 and MW-2 
property. 

2-3 summarizes the ground­
located on the Aero-Dri 

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
zene, 11 ppb ethylbenzene, 12 ppb toluene, 35 ppb a-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 
a-xylene were measured in MW-1, while 14 ppb ethylbenzene, 
12 ppb benzene, 4 ppb a-xylene, 6 ppb m-xylene and 3 ppb 
p-xylene were detected in MW-2. The presence of these cam-. 
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 aquifer in the vicinity of 
Delray Beach is composed of the Pamlico 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 aquifer. 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 North and South 

Well Fields. The direction of regional groundwater flow 
appears to be towards the east-southeast (Land, et al., 



• Table 2-3 
SUMMARY OF PERTINENT GROUNDWATER SAMPLE ANALYSIS 

FROM THE AERO-DR! SITE 
(OCTOBER 30, 1987) 

Concentration lf2Ebl 
COmEOUnd. MW-1 MW-2 

Benzene (0.1 12 

Ethylbenzene 17 14 

Toluene (0.1 <0.1 

a-Xylene 1 4 

m-Xylene (0.1 6 

p-Xylene (0.1 3 

Trichloroethane 450 430 

Tetrachloroethane 5,600 531,500 

41burce: Compiled. from Preliminar Contamination Assessment. 

• 

Report, Perchloroethylene Spi 1, Aero-Dri CorEoration 
Site, Dames & Moore, December 21, 1987. 

' ' 



~3), but canals and pumping well fields -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 
~ell fields. 
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• 
WELL INVENTORY 

Section 3 
FIELD INVESTIGATIONS 

results of a private well inventory were obtained from 
PBCHD. This study showed that private wells are located r,-,··""' ·: 
h of S. W. lOth Street alonq Old Germantown Road and Po in- ,-· ,. 
ia Drive. This area is south-southwest of the Aero-Dri 
1erty and suspected spill site. Nine private wells were 
>led by PBCHD and analyzed for purgeable organics by EPA 
1od 624. The approximate locations of these wells are 
•n in Figure 3-1. None of the contaminants detected at 
Aero-Dri site were observed in these samples. 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 
:lds are shown in Figure 3-2. The North and South Well 
~lds are located along Swinton Avenue, from N.E. 8th 
:eet to S.E. lOth Street. These two well fields consist 
17 production wells with a combined capacity of approxi-
~ 13 mgd. The City, however, has been limited on its 
~~q from some of these wells by the SFWMD because of 
1 ater intrusion problems. Some of the wells are out of j, 
rvice due to mechanical problems. Well 16 from the South ,, 
11 Field is the closest to Aero-Dri. It is located '• 
proximately 4,000 feet east of Aero-Dri. 

•e 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 Atlan­
ic Avenue and Lawson Boulevard. The Golf Course Well Field 
ill have a permitted capacity of 7.5 mgd and is scheduled 
o be in operation by early 1989. The closest of these wells 
o Aero-Dri is aw which is about 2,600 feet west of Aero-Ori. 

,,2 GEOPHYSICAL LOGGING 

1onitor wells were installed as part of the preliminary 
~ontamination assessment. During the drilling of the monitor 
~ells, geophysical logging was conducted to help describe 
the stratigraphic conditions. Two loqs were run, the natural 7 1 
gamma ray and t~e single point electric. The natural gamma .---­
ray loq detects ··the presence of clay and silt while the sin-
gle point electric log yields qualitative changes in sediment 
permeability throughout the geologic profile. 

4ll upper sediment layers (strata) in the study area consist 
mainly of unconsolidated sand and shell. Deeper strata may 

3-1 
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•
tain less permeable confining layers, characterized by 
presence of silts and clays. These confining layers may 

retard vertical movement of water and contaminants. These 
layers can be identified with geophysical logs. The purpose 
of the logging was to assist in establishing appropriate 
screen intervals for the monitor wells and to identify po­
tential confining layers which would affect the migration of 
;ontamination. 

;eophysical logging was conducted on two test boreholes 
located near monitor well w-1 and monitor wells W-98 and 
i-108 (Figure 3-3). Borehole G-1, located near W-98 and 
i-108, was drilled to a depth of 202 feet and logged to a 
lepth of 199 feet. Difficulties occurred during construc­
:ion of test borehole G-2, which was located near W-1. This 
1orehole was therefore abandoned and replaced with G-2a. 
:-2a was drilled to 20S feet and logged to 202 feet. The 
'amma ray and electric logs are presented in Appendix C. 

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

OS and 13S 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 
~SO feet bls). No confining layers were detected, there­
~· a 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 
o have no geological impediment for migrating through the 
?per sediments to the more permeable production zone . 

. 3 MONITOR WELL INSTALLATION 

•n monitor wells were proposed in the Preliminary Contami­
•tion Assessment Plan (PCAPI (CH2M HILL, May 19881, however, 
1ly seven of the proposed wells were actually installed. 
io of the proposed monitor wells (W-7 and W-81 were to be 
lcated just west of the Aero-Dri property. Consultants for 
!ro-Dri had installed monitor wells near this location; 
1erefore, W-7 and W-8 were eliminated from the plan to 
•oid duplicating Aero-Dri's efforts. 

•o monitor wells (W-1 and W-21 were-to be placed west of 
te 20-Series Well Field. These wells were anticipated to 
' background wells screened from lSO 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 conditions at this location, however, would have 

•
the installation of the deeper monitor well cost pro­
ive using this approach. It was determined, therefore, 

Tll9/00~ ~-· 



41lhat only one manito~ well would be installed in this loca­
tion. Geophysical logs we~e 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 PCAP 
were proposed to be located at the corner of Poinsetta Drive 
and Old 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-lOB in 
this report. The proposed screen depths of these two monitor 
wells were 60 to 70 feet and 100 to 110 feet, respectively. 
Information obtained after the PCAP was published indicated · 
that Aero-Dri consultants were installing manito~ wells south 
and southeast of the suspected spill site on the Aero-Dri 
property. The screen depths for their wells ranged from 
40 to 90 feet. It was decided, therefore, that W-98 and 
W-108 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-98 and W-lOB were increased to 
depths of 140 to 150 feet and 120 to 130 feet, respectively. 

~e monitor wells were installed by the mud rotary drilling 
~~chnique. 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 SOIL 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 . 

• 



• 
Well 

W-1 

W-3 

W-4 

W-5 

W-6 

w-9B 

W-108 

• 

• 

Diameter 
No. (inches) 

2 

2 

2 

2 

2 

2 

2 

• 
' 

'rable 3-1 
MONI'rOR WELL CONS'rRUCTION DA'rA 

Estimated Gravel 
Cased Screened Pack Bentonite Cement 

Interval Interval Interval seal Interval 
(feet) (feet) (feet) (feet) (feet) 

0-145 145-155 140-155 1 0-139 

0-110 110-120 105-120 1 0-104 

0-140 140-150 135-150 1 0-134 

0-90 90-100 85-100 1 0-84 

0-130 130-140 125-140 1 0-124 

0-140 140-150 135-150 1 0-134 

0-120 120-130 115-130 1 0-114 



....... ------------
• Table 3-l 

SAMPLE CONTAINERS, PREStRVATION TECIINIQUES, ANti HOLDING TillES 

P:r@s@rvl!!l.tlon 

S!!2le Per~eter Cant.a1ner8 Tecbn!~eb,c: Maxl.mum Holding Tl.oled 

Metols [except P,G f!II03 to pH <2 ~ month• 
Chromium (Vll and 
M•reury) 

Chromium (VI) P,G Cool to 4°C H hours 

Mercury P,G f!II03 to pH < 2 28 days 

Purqeable f G, Teflon-lined Cool to 4°C 14 days 
Halocarbons septum 

Purq@Abl@f G, Teflon-lin@<! Cool to 4aC 14 d!I.J'S 
Aromatics l!l@ptum I!Cl to pH <lq 

Sase/Neutral f G, T@f:lon•l1n•d Cool to 4°C 7 days until extraction, 
Extractabl•s septum 40 days after @Xtrnction 

Acid Extractablesf G, Teflon- Un@d Cool to 4°C 7 days until extraction, 
!lept.UII 40 days after extraction 

Pest!cidesh G, Teflon-lined Cool to f"C 7 days until extraction, 
cap pH S-9 40 days after extraction 

• - P,G Cool to t 11C1 14 dar•" 
NaOH to pH > 12 

EllS G, Teflon-lined Cool to 4"C l4 days 
sept,. 

"Polyethylene (P) or Gloss (G). 
bs~le preservation should be perforeed Immediately upon sample collection. For 

composite chemical oampl•s each aliquot should be preserved at the time of cnllect!on. 
Whvn use of an automat@d sampler •Bk@S it 1eposs1bla to pr@s@r•@ each aliquot, th@n 
chemical s--oles may be preoerved by maintaining at 4°C until composltinq and sample 
splitting ls completed. 

CWh.n any s~le ls to be shipped by common carrier or sent throuqh the Unit•d States 
Malls, It muot comply v!th the Oepartment o! Transportation Ha•ardous Mot@rials 
Requlations (49 CFR Part 172). Tb@ person offer1nq such material for transportation is 
respons1bl• for unsurinq su~ complianc@. For th@ pres~rvation r@qulrements of Tabl~ 
6-l, the Office of Hazardous Materials, Hat@rials Transportation Bureau, Owpart.ent of 
Transportation has deterained that the Ha•ardous Materials Regulations do not apply to 
the following mat@rlalsl hydrochloric acid !HClJ in water solutions at concentrations of 
0.04' by vetgbt or less {pH about 1.96 or qr@&ter)J nitric acid (NHOjl tn v•ter solutions 
8t ~oncentrmtlons of 0.15' by weight or l~ss lpH about 1.6l or qr@at~r)J sulfuric acid 
!H,so,l in water solutions at conc@ntrations of 0.35' by V@iqht or less (pH about 1.15 or 
qr@&t~r)1 and sodlu. hydroxide (NaOH) in water solutions mt conc.ntratlons of 0.080\ by 
•e1qht or less (pH about 12.30 or less). 

dSamples :5hould be analysed as soon as possible- aftf!!r coll~tlon. The tl.m@s Ii.sted arl!! 
the maximum ti•~~ that sa.ples may be h@ld b•fora anmlysis and still be eonsid@red V&lld. 
Samples may b@ held for lonqer periods only 1£ data on £11e ohov that the specific types 
of sampl@s und@r stddy are stable for the lonqer tiM~, and has received a vmriance frc• 
the U.S. EPA Reqion81 Administrator. Some samples may not be stable for thf!! m&XimUd time 
period 9iven in th~ t&bl@. A p@rmitt@@, or monitorlnq lAboratory, is obligated to hold 
th@ sample for a short@r time if knowledg@ exists to sbow that this is necessary to 
~aintoin sample stability • 

• 
Maxtmum holdlnq time is 24 hours vhen eulflde- ls present. Optionally all samples mar be 
tested vitb lead acetate paper before pH adjustments in order to determine If sulfide is 
preoent. If sulfid• is present, it can be removed by the addition of cadmiUd nitrate 
powder untll a n@9at1ve spot test ls obtained. Th• sample is filtered And then NaOH ls 
add@<! to pH 12. 

" 



• Table 3•l 
!Continued) 

£Guidance applies to samples to be analyoed by GC, LC, or GCIMS for ap&eiflc c~pounda. 
qSample receiving no pH adjusboent must be analyled within seven day• of saoplinq. 
hwhen the extroctable anolytes of concern fall vlthln a slnqle cheoical category, the 
specified preservatlv• and maxt.wo holding ti•e• •hould be obrerved for optimum oaf@9Uard 
of sample lateqrltJ. When the enalytes of concern fall within lvo or more ch .. ical 
cateqo~ie~, tb• ss.ple mar be preserved by coollnq to 4~C, r&duelnq residual cblotine 
vith 0.008\ sodiu. thiosulfate, storinq in the dark, and adjustinq the pH to 6•9r 
saaole~ preserved ltt this •anner mar b• held tar s•vwn days b•fore extraction and tor 
forty days after extraction. ~tions to this optional Preservation aod hol41nq ti•e 
p~oeedure are noted 1n footnote e lr•1 the tequir .. ent for tbloaulfate reduct!oa of 
r•oidual chlorine). 

1ror the analysis of dlpb•nylnitrosa.iae, a44 O.OOB\ Na1s 1o3 and adjust pH lo 7•10 vitb 
NaOH within l4 hours Of sampling • 

• 

' 

• 



.. etrachloroethene and trichloroethane were detected in water 
samples from Monitor Wells W-3, W-4, W-5, and W-6. These 
four wells are located between the suspected spill site and 
the 20-Series Wells. Tetrachloroethane and trichloroethane 
were not detected in W-1 or in W-98 and W-108. Monitor 
Well W-1 is located west of the 20-Series Well Field, where­
as W-98 and W-lOB 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, ethy1benzene, and xylene were detected in 
the October 30, 1987, samples from MW-1 and MW-2 at the Aero­
or! 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. 
~6 such split sampling events occurred. The first was on 
.. ay 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 
were analyzed by EPA Methods 601 and 602. In 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 tetrachloroethane, respectively. !n 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. No significant 
levels of bas~ neutral, acid extractable or priority pollu­
tant metals were detected in the sample taken from MW-2. 
Table 3-4 summarizes the tetrachloroethane and trichloro-

.&thene concentrations for this sampling event. Appendix G 
~ntains the laboratory analysis for the May 25, 1988, split 

sampling event. 

n~:~I'1"110innc: .,_, , 



• • Table 3-3 
SUMMARY OF PERTINENT GROUNDWATER ANALYSIS 

Concentration 
fl'ell No. Tetrach oroet ene ene 

fl'-1 BMDL BMDL 

fl'-3 1,200 60 

W-4 47 3.2 

W-5 250 87 

W-6 650 13 

W-9B BMOL BMDL 

W-lOB BMOL BMDL 

Note: BMDL = Below Method Detection Limit 

• 

' 

• 
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• Table 3-4 
SUMMARY OF PERTINENT GROUNDWATER ANALYSIS FOR 

SPLIT SAMPLES OBTAINED FROM AERO-DRI CONSULTANT 

Concentration, (ppb) 

Tetrachloroethane Trichloroethane 

Well No. 5/25/98 ~~,IJ,~ 
p .,v\ ll.--

9/4/88 ,:, ... ,. 5/25/BB 
v~·~ ... •• lf, B/4/98 

1l ~ J" ,W.-.,...,. 

MW-1 15,000 .... , .. J' 700 H~O 450 ..... 96 ,.,_, 
MW-2 53.000 ~.,.toO 63,000 llf! <5,000 "'' <5,000 ,_.,_ 
MW-3 220 "-J7 29 !IM'PL.. 220' 3"7 ~· ·, 2 9.'j\'l'., l!i_;;} 
MW-4 NI Nt BMDL (,,~ NI Nr BMDL '"~L 
MW-5 NI "'' 24 !f)? NI Nt: BMDL ll"P<-

MW-6 NI Nl. 2! 800 8MDL, NI NT <100 ' 1'"" 
MWC1-A 4,100 "';t:,'~ 2,900 I~ So < 1 , 0 0 0 ".7 <100 11!".~ 

MWCl-B 1, 800 IJ'" 1,100t><o 22 .,, .... <100 1'2..~ 

MWC1-C 1.6 11 ,..,,._ BMDL ~~t'JL BMDL (!J~Ol- BMOL lt"-lOL 

MWC2-A BMOL "'9MOL BMDL· L' BMDL 13...,[),_ BMDL !J "'DL_ 

MWC2-B BMDL l'!M~L 1.7 4.7 BMDL '8'ft'lbL BMDL !111\'PL 

MWC2-C BMDL 811'Hflt_ BMDL ~rtll'L~ BMDL "MJ"(.... BMOL ~Mtl!L 

MWC3-A BMDL 'VMOL BMDL .,,, BMDL "P Mp!-o- BMDL BMIJI.-

MWC3-B BMDL 8"'rJL BMOL -.:,~~L- BMDL "~'L- BMDL 1-lMNL... 

.MWC4-A BMOL fJMOi.- 3.0 4.0 BMDL flj'MC'Jo*-- BMDL ltMDt........ 

MWC4-B BMDL 'M:f'I"'PL... 4. 1 1~.5 BMDL IJ'MOL 1.2 r.'li' 

MWC4-C BMDL l,t 7.4 ,.,, BMDL 11tMDL 1.1 .1!,..., ~t..-
MWC-SA NI N'I:. 1,300 IH'o NI N:I; <100 ~.:1.l 

MWC-58 NI NT- 310 ~ .. , NI ~·.r.: <10 ,.1 
MWC-6A NI NT- 560 H~ NI """ <10 17.1 

MWC-68 NI ""' 7.3 ~-' NI NT. BMDL JI!'Mt,'lt.-

PW-22 BMDL N. BMDL "8 ~ot- 1.2 "' BMDL "',., "'t.,... 

PW-23 21 "' 29 f'l.,l- BMDL ,..,. 4.6 z. ,_ 
PW-24 190 ,.... 490 5H 22 N. 77 t1 

PW-25 BMDL ,.,. 360 J~-. BMDL ~-~ 39 H./ 
PW-26 NA '" BMDL 8Mb'-- NA NA BMOL f',...t'L_ 

Note: NI ~ Well not installed at the time of sampling 
BMDL ~ Below Method Detection Limit 
NA ~ Not Analyzed 

• 
,..,.ft,..,,,ntn1.., 

• 
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Table 3-4 • SUMMARY OF PERTINENT GROUNDWATER ANALYSIS FOR 
SPLIT SAMPLES OBTAINED FROM AERO-DRI CONSULTANT 

Well No. 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 

MWC1-A 
MWC1-B 
MWCl-C 
MWC2-A 
MWC2-B 
MWC2-C 
MWC3-A 
MWC3-B 

• MWC4-A 
MWC4-B 

• 

MWC4-C 
MWC-5A 
MWC-SB 
MWC-6A 
MWC-68 

PW-22 
PW-23 
PW-24 
PW-25 
PW-26 

Note: NI 
BMDL 
NA 

DBT119/012 

Concentration 1 l1212b I 

Tetrachloroethane Trichloroethane 

<I;V'l "'""~ 5/25/88 ~ .. .J•• 8/4/8 8 p!h'' 5/25/88 ~ v~f" 
B I 4/ B 8 ,,:.,JPr 

r i. ~ :'o'o o·:·r~., • .,, 3, 700 uqn v 4 5 ()".;"j';;:l 96 ll-1 

53,000 5'1'.0° '63,ooouu <5,000 >!H #f·~·~·,~ 220 '-3"1 '::: 2 9 "" ,. .. .,~.. f2201!11.7 iZ ·1510 I .. . •r 
NI N1: · BMDL 614-, NI "'"' BMDL J~,;;j;..:_ 

NI "'r " 24 15"!"1 NI N'J: BMDL . 11>"""-
NI f<I'I. 2, 800 11"'01.., NI N;J' i·' <lOO'"'t.,,e, 

41100 ;"o 2,900 '"~"' (1 ,000 "·' <100 ",.· .. 
1,800 IJ~C> 1,100 '''"' 22 "7, .._ <100 ... ~ 
1.6 11MOL . BMDL,., 9"""- BMDL e ~,L- BMDL 1J >.IDL 

BMDL l!Mt>L !i- BMDllll .2..' BMDL 1'!"' !)I- BMDL IJM[>L._ 

BMDL !I MOL 1.7 4.'1 BMDL 'DJttJIIL BMDL Bll-t>L 

BMOL u mnL BMDL '"'P"- BMDL """"t.. BMDL lt~IIL 

BMOL .,,.,D._ ; /, ~ BMDIJ·'IW.I:i, BMDL "11'~,..__ BMDL trM1JL. 

BMOL B'""tlL BMDL '!I MDI,...... BMDL f'rWI.''-- BMDL g,., 1>< .... 

BMDL 8'MOJ.-. 3,0 4·" BMDL W'Mt'J'-- BMDL tr"MDL-

BMDL 1U'"'VL. 4. 1 ·~.5 BMDL I'MOL.. 1.2 '·' BMDL l.-1 7.4 J1 ~• BMDL "'"""''- 1.1 Jrl'l ,. ...... 

NI NT. 1, 300 tHo N:J; "'~ <100 2:.7,.:J 

NI Nt; 310 ~ ., NI "'" ( 10 '·' 
NI N[ 560 ) .. 1 NI "'"' \ 

( 10 '"·' NI "'"' 7.3 ~.1 NI "'"' BMDL l!JM"r........ 

BMDL ,.,. BMDL "'8MDt- 1.2 
...,. 

BMDL f'JM~c.,.., 

21 ..,. 28 .-z..:z.... BMDL ,. 4.6 •. >.. 

190 '" 480 ~H 22 ,.,. 77 ~1 

BMDL N~ 360 3c-, BMDL kA 39 H./ 
NA '" BMDL SMDt-. NA N~ BMDL 8f'"lt'l-.. 

c Well not installed at the time 
~ Below Method Detection Limit 

of sampling 

= Not Analyzed 

• 
-~ 



• 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 tetrachloroethane in these samples were 
3,700 ppb and 63,000 ppb, respectively. High concentrations 
of tetrachloroethane were also detected in monitor wells 
located west and northwest of the Aero-Dri building. Low 
levels of tetrachloroethane were also detected in three moni­
tor wells east of the Aero-Dri building. Monitor wells in­
stalled off-site by Aero-Dri's consultant were also sampled 
during this split sampling event. The results of these anal­
yses for tetrachloroethane and trichloroethane 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 dependent 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 between 

• 

soil particles. The contaminant concentration is diluted 
during the dispersion process. 

Abiotic processes describe the nonbiological interactions 
between the contaminant and the subsurface environment. 
These processes include adsorption/desorption, 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 soil has been estimated 
from physical and chemical properties of the aquifer and the 
contaminant (Karickhoff, Brown and Scott, 1979). The sand 
fraction was much less 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 soil organic frac­
tion content ~nd the contaminant octanol/water partition 
coefficient. 'The following will discuss adsorption as a 
mechanism for retarding the migration of tetrachloroethane 
in soil at the 20-Series Well Field . 
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.. . . 
Organ1CS present 1n 
70 percent of their 
sorption isotherm. 

soil at a level not exceeding 60 to 
aqueous solubility follows a linear ad­
This relationship is given as follows: 

where: 

X = K C 
p 

X M sorbate concentration on the sediment (ppb) 

Kp = partition coefficient (dimensionless) 

(3.8a) 

C = equilibrium sorbate concentration in solution (ppb) 

The aqueous solubility of tetrachloroethane is approximately" 
200,000 ppb. All samples collected during this study con-· 
tained tetrachloroethane concentrations less than 60 percent 
of the solubility. Therefore, Equation 3.8a should be valid 
for this study. The term sorbate refers to the organic 
chemical of interest. The partition coefficient, K , is a 
measure of the affinity of the individual compound ~or a 
particular aquifer material. K may therefore have a dif­
ferent value for each organic c8mpound and soil system. K 
however, has been shown to be related to the organic conteRt 

.. of the soil. This relationship is given as follows: 

Kp = (K
0

c) (oc) I (1 x 10
6 1 (J.Sb) 

where: 

oc 

= organic carbon partition coefficient 
(dimensionless) 

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

The organic carbon partition coefficient, K , is a measure 
of the tendency for an organic compound to ~irtition between 
water and organic matter in soils. The K can be estimated 
from the octanol/water partition coefficigftt, K • The K 
is an experimentally determined parameter which0 !s dependg~t 
on the organic compound's physical properties. The relation­
ship between K and K given by Karickhoff, et al. (1979) 
• • b 1 9W OC 1s g1ven e ow. 

where: 

Kow 

' ' 

logK
0

C = logK0 W - 0.21 

= octanol/water partition coefficient 
(dimensionless) 

(3.8c) 

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

' I 

I ., 
I 
' ' I 

r • 



~
etermined. The log octanol/water partition for tetrachloro­
thene is 2.60 (Canter, Knox, and Fairchild, 1987). Substi­
uting this value into equation 3.8c above yields a logK 

of 2.39 (K • 245), The mean organic carbon content of0~he 
four soil 88rings was 180 milligrams (mg) organic carbon per 
kilogram (kg) of soil. Substituting the values of K and 
organic carbon into equation 3.8b yields a K equal ~8 0.044. 
In the soil system at 20-Series Well Field, ~herefore, only 
about 4 percent of the tetrachloroethane would be expected 
to adsorb to the aquifer material while the remainder would 
flow with the groundwater. 

Biological processes can also affect the fate of organic 
compounds in the subsurface environment. At the Aero-Dri 
site, tetrachloroethane and trichloroethane were detected in 
the groundwater. Analysis of water from the production wells 
indicate the presence of cis-1,2,-dichloroethene and trans- · 
1,2,-dichloroethene in addition to tetrachloroethane and 
trichloroethane. The two dichloroethene isomers have been 
shown to be degradation products of tetrachloroethane and 
trichloroethane in other studies (Wood, Russell and Payan, 
1981; and Wilson, Smith and Rees, 1986). The presence of 
cis-1,2,-dichloroethene and trans-1,2,-dichloroethene in the 
20-Series Well Field samples are likely the result of bio­
logical degradation of tetrachloroethane and trichloroethane. 

~H2M HILL conducted an evaluation of the groundwater flow in 
~he vicinity of the 20-Series 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 to 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 

.. ~etermined during the site survey, the water level elevations 
~n each monitor well could be determined (Table 3-5). The 

water level elevations showed that the groundwater flows 
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Table 3-5 
WATER LEVEL MEASUREMENTS 

(SEPTEMBER 1 I 1988) 

Casing Water 
Elevation Depth-to-Water Elevation 

Well No. (feet NGVD) (feet) (feet NGVD) 

W-1 14.60 17.14 -2.54 

W-3 12.92 16.85 -3.93 
,, 
I 

W-4 12.55 16.63 -4.08 I 
w-5 14.04 15.85 -1.81 

w-6 14.45 16.57 -2.02 

W-98 15.78 14.42 1. 36 

W-lOB 15.91 14.38 1.53 

• 

' 
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•
west-northwest from W-9B and W-lOB to W-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 used to develop the estimated location of the 
contaminant plume (Figure 3-8) • 

' ' 
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• Section 4 
SUMMARY AND CONCLUSIONS 

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

1 . 

2, 

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 between Well 24 and the Aero­
Ori 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-ori site. .3. 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. 

4 • 

• 

Based on an estimate of the contamination fate and 
transport aspects, adsorption of tetrachloroethane is 
minimal in the soil at the 20-Series Well Field. Tetra­
chloroethane, therefore, remains in solution 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 the computer simulation model. Tetrachloro­
ethane contamination at the Aero-Dri site, therefore, 
would migrate to the 20-Series Wells . 

DBT119/006 4-1 
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TECHNICAL XEMORANDUM CHMH/ll 

• PREPARED BY: 

DATE: 

SUBJECT: 

PROJECT: 

CH2M HILL SOUTHEAST, INC. 

August 9, 1988 

Sampling and Analysis of Raw Water from the 
20-Series Well Field and Finished Water !rom 
the Water Treatment Plant 

SEF24708.A2.98 

INTRODUCTION 

CH2M HILL performed water quality sampling and analysis of 
raw water ~rom the 20-Series Well Field and finished water 
Erom the water treatment plant (WTPl during the period of 
february 26 to June 17, 1988. This technical memorandum 
describes the sampling activities and analytical results of 
this task. 

On February 23, 1988, a meeting was held between the City of 

t lray Beach, Florida Department of Environmental Regulation 
DER), Palm Beach County Health Department (PBCHDI, and 
uth Florida Water Management District (SFWMDI . FDER 

requested that the City analy%e water samples from the 
20-Series Well Field and the water treatment plant using a 
proposed a "500-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 SDWA-accepted analytical methods utilizing purge and 
trap cappillary column gas chromatography and mass 
spectrometry. 

On February 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 CH2M 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 PROTOCOL 
'• 

Groundwater and finished water sampling, handling, and anal­
ysis are conducted according to the procedures specified in 
the CH2M HILL Quality Assurance Project Plan (QAPP) for the 
~Y of Delray Beach. The QAPP was prepared and submitted 
~ FOER in April 1988. 

DBTOBS/066 1 
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sample bottles and containers were prepared according to 
procedures outlined in Standard Operating Procedures for the 
Handlin and Collection of Groundwater and surface Water 
samples (FDER, 1981) . Boros licate 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 temp~rature had 
stabilized, the purging was completed. A three- to 
five-well volume purge was usually adequate. 

J, samples collected for voc measurement were completely 
filled to eliminate air bubbles within the bottle. 

The number of field quality control samples was approxi­
.mately 15 percent of the total number of field samples col­
lected. Field quality control samples consisted of; 

• 0 Travel blanks 
0 Equipment blanks 
0 Blind duplicate samples 
0 Blind blanks 
0 Blind spikes 
0 Preservation blanks 

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 October 26, 1984, issue of the Federal 
Register (49 FR 43260, Table !I). The information applica­
ble to this project is listed in Table 6-1 of the OAPP. 
CH2M HILL field personnel labeled the appropriate sample 
containers indicating the parameter to be analyzed and other 
information necessary for effective sample tracking. They 
also added the necessary preservative to each sample vial 
prior to sampling. Groundwater samples were stored in con­
tainers and preserved according to guidelines outlined in 
the October 26, 1984, Federal Register (49 FR 43260, 
Table I!) • 

• DBTOBS/066 2 
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When samples were shipped by common carrier, they were pre­
?ared for shipment in accordance with u.s. Department of 
Transportation 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 accordanc~ with the above sampling protocol, CH2M HILL 
has collected samples from the City's 20-Series Well Fi~ld 
and the WTP for 4 months. The sampling and analysis that 
have been completed to date are described below. 

February 26, 19SS--CH2M HILL collected raw water samples 
from each of the 20-Series wells and from the finished water 4IJ the WTP. Samples were analyzed using EPA Method 524.2. 

March 4, 19S8--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, 
1988. Copies of the analytical results are included in 
Appendix A. 

March 11, 1988--CH2M HILL collected raw water samples from 
each of the 20-Series wells and from the finished water at 
the WTP. Samples were analyzed using EPA Method 524.2. 

March 14, 1988--Lou OeVillon/FOER, after meeting with the 
city ot Delray Beach, called CH2M HILL and suggested that 
only the finished water at the WTP be analyzed with the EPA 
524.2 Method. CH2M HILL concurred and agreed to continue 
biweekly sample collection of the City's finished water. 

March 24, 1988-~CH2M HILL collected samples from the fin­
ished water at the WTP 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 qolf course 

.-rll~ samples. · 

OBTOSS/066 3 
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April 6, l988--CH2M HILL received analytical results of 
water quality sampling conducted on March 11, 1988. Copies 
o! the analytical results are included in Appendix A. 

April a, l988--CH2M HILL collected a water quality sample of 
the finished water from the WTP ana submitted the sample to 
CH2M HILL's laboratory for EPA Method 524.2 analysis. 

April 20, l988--CH2M HILL received analytical results of 
water quality sampling that was conducted on March 24, 1988. 
Copies of the analytical results are included in Appendix A. 

Aoril 22, l988--CH2M HILL collected samples of raw water 
from PW-24 in the 20-Series well field ana from PW-12W from 
the Golf Course well field, ana 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 608, and for volatile orqanic 
compounds uainq EPA Method 601. A raw water sample from 

•
-l2W was reanalyzed for EPA Method 601/602 compounds, and 
finished water sample !rom the WTP was analyzed usinq 

EPA Method 524.2. 

May 6, 19BB--CH2M HILL collected samples from PW-24 and the 
WTP. Raw water from PW-24 was analyzed for ethylene 
dibromide (EDBI, 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, l988--CH2M HILL received analytical results of 
quality sampling that was conducted on April a, 1988. 
of the analytical results are included in Appendix A. 

water 
Copies 

May 20, l988--CH2M HILL collected a finished water sample 
!rom the WTP and submitted the sample for analysis using EPA 
Method 524.2. 

May 25-26, 1998--CH2M HILL, at the request of the City, split 
samples with Aero-Dri's consultant, Dames and Moore, from 
PW-22, PW-23, PW-24, PW-25, and from 13 of their onsite moni­
tor wells. All samples were analyzed !or EPA Method 601 and 
602 compounds, and one sample from one of the monitor wells 

•
s analyzed by EPA Methods 625 (Base Neutral) and 624 
olatile Organic Compounds), and for priority pollutant 

metals. 

OBTOSS/066 4 
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May 31, 1988--CH2M HILL collected a raw wat~r sample from 
PW-24 to d~termine 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 l, l988--CH2M HILL received analytical results of water 
quality sampling that was conducted on April 22, 1988. The 
analytical results ar~ 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--CH2M HILL received analytical results 
quality sampling that was conducted on May 6, 1988. 
analytical results are included in Appendix A. 

June 13, 198B--CH2M HILL received analytical results 
quality sampling that was conducted on May 20, 1988. 
analytical results are included in Appendix A. 

~ne 17, l988--CH2M HILL collected a finished water 
~om the WTP for EPA Method 524.2 analysis. 

of water 
The 

of water 
The 

sample 

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, l998--CH2M HILL received analytical results of 
water quality sampling that was conducted on June 3, 1988. 
The analytical results are included in Appendix A. 

July 6, 19BB--CH2M 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 

CH2M HILL has compiled a summary of the water quality 
analytical results from the 20-Series Well Field. The 
summary is inc~uded in Appendix B. In addition to the 
above-mentioned analytical results, results from Broward 
Testing's Laboratory weekly sampling activities have been 
included • 

• 
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CH2M HILL has completed the work items as outlined in Task 2 
of Addendum 1, and compiled the water quality results !rom 
the 20-Series Well Field and water treatment plant into a 
data base format. We intend to continue to maintain this 
data base for additional project sample results . 

• 

' 

• 
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SIJIPLJ NG DA ie : O&J22/87 anll/87 9121181 9/25/87 10/l/87 10/l0/81 12/5/87 1125/88 2126/88 ]/11/88 517/88 7/]1/88 
AIIAL Yll CAL U8011A TORT: BROWMIO BROWMIO BROWMID MCGINNES BROWMIO BROIWIO BIO'.IARO IROIMRD C101 Hill C11211 HILL CH211 ~Ill BROWMID 

PAlAIIETER HCL 

--
IIICHOOI CHLORIJIETHAHE ME <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
IIIQIQfQRH Jjf <1.0 •1.0 <1.0 <1.0 <1.0 '(1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.6 
IICMCJIETHAME Jjf <1.0 <1.0 <1.0 -<LO <1.0 <1.0 <1.0 <1.0 •1.0 <1.0 <1.0 <1.1 
CAiiOM TETJACHLORJDE .. 3.0 <1.0 -c1.0 <1.0 <1.0 -<1.0 <1.0 (LO <1.0 <1.0 <1.0 cLO <1.0 
CUOIIOIIEMZUE ME <1.0 <1.0 <1~0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
CHLOROETHAH£ ME <1.0 "1.0 <1.0 <1.0 <L-D <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
2·CHLOROEJMY\VlMTl ETHfJ ME <1.0 <1.0 d.O <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
CHLOROFORH ME c:t.O <1.0 <1.0 <LO <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -c1.0 
CHLOR!HJIWjE ME <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -<LO <1.0 <1.0 <1.0 <1.0 
0 IIROMOCJII.ORIH I HAllE ME <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1,2·0\C~OROBEMlfME ME c1.0 <1.0 -cLO "'-l.O <1.0 <~:1.0 <1.0 cLO <1.0 -c1.0 <1.0 <1.0 
l,l·DIC~OROBEMlfME ME <eLO <1.0 <1.0 <t.O <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1,4-DICMLOROBENZiME ME <1.0 <1.0 <1.0 <1.0 11:1.0 <1.0 <1.0 c1.0 ... 1.0 <1.0 <1.0 <1.0 
OICHLOROOiflUOROMETHAHE ME -c1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <\.0 <1.0 <1.0 •1.0 <1.0 <1.0 
1,1·DJCHLOROETMAHE ME <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1,2·01CHLOR0EJIWjE 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 
I,I·DICHLOROETHEME 7.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
CIS·1,2·01CHLOROETHEME HE <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
TIAHS·I,2·01CHLOROETHEME ME <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 24 <1.0 
1,2·DICHLOROPIOPAME ME <1.0 <1.0 <1.0 <1 • .0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
CIS·1,3·0lCHLOIOPROPEME ME <1.0 <1.0 <1.0 <1.0 <1.0 •1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
TRAMS·I,l·OICHLOIOPROP£Nf ME <1.0 <1.0 <1.0 <1~0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <LO <1.0 
KETMlLi»E CHLORIDE ME <1.0 <\.0 <1.0 <1.0 <1.0 <1.0 <1.0 c1.0 <1.0 5.V <1.0 <1.0 
I,I,Z,Z·TETIACHLOIOETMAME ME <\.0 <1.0 0.6S 0.65 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 140 <1.0 
TETRACNtOROET»EME ].0 35 3.6 lS 0.05 0!9 511.7 64.1 30.3 22 Z.9 110 <tlo 
I,I,I·TRICHlOROETHAME 200.0 <1.0 <1.0 <1.0 <\.0 <1.0 <1.0 <1.0 <1.0 <\.0 <1.0 S7 <1.0 
I,I,Z·IRICHlOROETHAIIE ME <1.0 <1.0 <1.0 <LO <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
TIICHLOROETHEME 3.0 <1.0 o.s O.S1 O.SI <1.0 <1.0 <1.0 \.3 s <1.0 14 <1.0 
TIICHLOROflUOROHETMAME ~E <LO <1.0 <LO <1.0 <1.0 •1.0 <1.0 <\.0 <1.0 <1.0 <1.0 <1.0 
VIMYL CHLORIDE 1.0 <1.0 <1.0 cLO <1.0 <1.0 <1.0 <1.0 -c1.0 <1.0 <1.0 <1.0 <L-Q 

NOT£S: UIIITS • U&/l OR 1'1'1 
EPA llfTHOO • 601 
MA • NOT AIIAL1ZiO 
ME • NOT fSTAILI SHED 
MS • NOT SAMPLED 

·' 
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SAIIPLIMG E: 
£MALIIICAL LAIOIAIORl: 

PA.UIIEI!R 

IA!JdlltHLOROHE !IlANE 
11011010111 
IIOIIOHE I IlANE 
Willi TUUCMLOIIDE 
CIILOIOIIMlfME 
CMLOIOEIUIIE 
2-CHLORO(JMILVJ.lL Elllfl' . 
CHL-0111 
CMLOIIIIETMAIIf 
OIHOIIDCIIL-TlWIE 
1,2-IICMLOIOIEMZEIIE 
1,S·DICMLOIOIEMZEIIf 
1,4·DICHLOIOIEMZEME 
0\CIILOICOiflUOIOMETIIANE 
1,1-DICM\OROETMAIIE 
1,2·DitllOIOETMAME 
I I ·D I CMLOIIOI!TMEIIE 
cii·\,2·0ICMLOIOITH(M( 
IIAM1·1,2·DICMLQIQ!TMEME 
1,2-DitMlOIQfiOPAME 
tii·I,J·OitllOICPIOftME 
!IAMI·1,J·OitllOIOPIOP£ME 
.U .I!Ulll CIILOIIDI 
1,1,2,2-TETIACilOIOEIMAME 
IIIIACMJOIOETHEMI 
I,I,I·IIICMLOROETHAWE 
I,I.Z·IIICMLOROETMAME 
IIICMLOIOEIHEME 
IIICHLOIOilUOIOHEIHAWE 
WIMIL CW.ORIOE 
Vlllll CMLOR IDE 

MOIE5: UMIIS • UG/L 01 PPI 
EPA KET»DD • 601 
MA • MOT AWAllUO 
Nf • NOT ESIAiliSHEO 
MS • MOl SAMPLIO 
M5 • MOl SAMPlED 

HCL 

--
llf 
liE 
liE 

s.a 
ME 
ME 
ME 
ME 
ME 
liE 
u 
llf 
liE 
liE 
ME 

l.O 
7.0 

ME 
ME 
liE • liE 
liE 
ME 

J.O 
200.0 

ME 
J.O 

ME 
1.0 
1.0 

08tl2ta1 at 28/ B7 1 0{0]/ Br 1 0/lll/81 
IIO.U.lD !litH I~IIIIUO IICM.IAlD 

<1.0 <0.01 <1.0 <1.0 
<1.0 <0.02 <1.0 <1.0 
<1.0 <0.02 cLO -c1.0 
<1.0 <O.OS ci.O <1.0 
<1.0 <O.OS <1.0 <I .0 
<1.0 <O.OS <1.0 <1.0 
<1.0 <O.OZ <1.0 <1.0 
<1.0 ci.05 <1.0 <1.0 
•1.0 ca.oz oc.1 ~.0 <1.0 
<1.0 <0.01 •1.0 <1.0 
cLD <0.02 <1.0 <1.0 
•1.0 •0.02 -c1.0 oti.O 
<1.0 <0.02 -cLO c1.0 
<1.0 <0.01 c1.0 -c1.0 
•1.0 <O.OS <1.0 c1.0 
<1.0 <O.OS •I .a <1.0 
<ef.O <O.OS I.SJ 1.6t 
4.1] MA I.U '·" <1.0 "o.os 2.81 5.41 
<1.0 <0.01 <1.0 •1.0 
<I .0 cO. OS <\.0 <1.0 
<1.0 <0.01 <1.0 <1.0 
<1.0 <O.OS <1.0 <1.0 
<1.0 <O.OS <I .0 <I .o 
24.9 <O.OS •1.0 <I .0 
<1.0 <O.OS <1.0 <1.0 
<1.0 •0.01 <1.0 •1.0 
4.02 1.4 2.41 2.67 
<1.0 <0.01 <1.0 •1.0 
<1.0 •O.OS <1.0 <1.0 
<1.0 •O.OS <1.0 <1.0 

\~81 01/2~/88 211/M 2/1/M l/16/88 2/l1/M ozno1M • 2128/88 01111/BH 
IICM.IAIO UO..AIO IIIOW.OIO UO.U.RD IIIli< AlD IRCM.IAIO CMZH HILL IIOUARO CM._ HILl 

<1.0 "'- •. 0 "'-LG ~LD <1.0 01:1.0 <5..0 "I. 0 "ILS 
<1.0 ci.O <I.D <LO <1.0 <1.0 <S.O c I .0 "o.s 
•1.0 cLO "I. 0 <~~1.0 <1.0 .... 1.0 "S.O <1.0 <O.S 
<1.0 01:1.0 cl.O <1.0 <1.0 <~:LD c'5 .0 cLQ <0.5 
<1.0 •1.0 <1.0 <1.0 <\.0 <1.0 •S.O <1.0 cO.I 
<1.0 •1.0 <\.0 <1.0 •1.0 <1.0 •S .0 •1.0 <O.S 
<1.0 cLO "t.O <1.0 <1.0 <1.0 <10.0 <1.0 Ml 
<1.0 t:1.0 cl.O '11:1.0 <1.0 <1.0 -<~:S.O <1.0 "0.5 
<1.0 "'LO "1.0 <1.0 <1.0 -cl.O ..cS • .Q <1.0 .. ,o.s 
cl.O <tLO ct.O cLO <~:1.0. <1.0 "s.o •LO <O.S 
-cLO <I.D -c1.0 "LO <1.0 ct.O MA -cL-Q •0.] 
<1.0 <1 . .0 ... 1.0 <~:1.0 <1.0 cLO MA c1.0 •O.S 
<1.0 "1.0 "1.0 <~~:LO •1.0 "LO MA cl.Q "U.S 
c1 .D •1.0 <I .D '111:1.0 •1.0 <1.0 MA "LO "o.s 
<I .0 cl.O C-t aO -t-1.0 <1.0 <LO '(~ aO cLO <O.S 
<1.0 "LO "1.0 <1.0 <1.0 <1.0 •S.O <1.0 <O.S 
1.05 •1.0 <1.0 <1.0 •1.0 <1.0 <S.O <I .0 <ll.S 
s.n J.46 »A l.OJ Z.l1 2." u MA s 
2.JS 1.1 o~t1.0 J.JJ <1.0 1.62 <S.O CIaO 1.9 
<1.0 <I .0 c1.0 .,.;1.0 <1.0 <1.0 d.O <1.0 ..;Q.S 
<\.0 •I .0 <1.0 <1.0 <I .0 <1.0 <S.O <1.0 •• <1.0 <1.0 -«1.0 oC1 aO 1.21 <1.0 <S.O <1.0 MA 
<1.0 ci.O <1 all- "1.0 <1.0 -cLO "SaO .,.;LO e.J 
<1.0 ci.O <1.0 <I. 0 <1.D <1.0 cS.O <1.0 <O.S 
•I .o 4.56 4.82 1.16 12.1 11. 1 I 19 <1.0 <O.S 
<1.0 ci.O <1.0 <1.0 •1.0 •I .0 <S.O <1.0 <O.S 
<1.0 <1.0 •1.0 <1.0 <1.0 <1.0 <S.O <1.0 •O.S 
2.6S J.l1 <1.0 1.29 2.68 U1 J.l <1.0 2.2 
<1.0 <1.0 cl.O c\.0 -cLO "LO -«5,0 <1.0 '-0.'5 
<1.0 ci.O "l.O •1.0 <1.0 <1.0 ""s.o <1.0 <O.S 
<1.0 •I .0 c\.0 <1.0 <1.0 •S.O <1.0 <O.S 
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!WIPliMG DAih 
AMALIIICAl LAIOIAIOll: 

PAUIIflfl 

IIOMCOICHLOlOMETNAWE 
ltiiiDI'OIII 
-INAWE 
&1.11011 IUIUCHLOll~ 
CNLOlOIEMIEIIl 
CIILOIOEIIWIE '. 
2-CMLOIDETMTLYIMIL ETHEl , ... _ 
WOIOIIETNAWE 
OII~HlOIDMETMAME 
1,2-DICMLOIOIENlEIE 
1,J·DICMLOIOIENJ£11l 
1,,·DICMLOIOIEMIEME 
OICHlOICOifLUOIOIIETHAIIl 
1,1-DICILOIOIT-
1,1·DICILOIOETKAMI 
I,I·DICMlOIOE1HEME 
CIS·1,Z·DICMLOIOIINEME 
IIAMS·1,2·DICMLOIOETMEME 
1,2-DIC~LORQftefAMI 
CIS·I,l·DICILDIGPIOPENf 
TIAIS·I,l·DICILOIOPRDPtMl 
IIETKYlEMf CILOIIDI 
l,I,Z,2·TETIACilOIOII~ 
llliACMlOIOITMEII 
1,\,l·TIItMLOIOITMAME 
1,\,Z·IIICMlDIOEIKAME 
Ill ULOIOETIIEIIE 
111CNLOIOflUOIOHEJHAME 
V1Mll CHLOl10E 
VI K1\ CHLOI\ OE 

MOlE~: ~MIT~ • UG/l 01 PPB 
EPA METHOD • 601 
MA • 1101 AIIAl YUD 
ME • MOT ESTAILISRfD 
NS • MOT SAMPLED 
MS • MOT SAMPlED 

41051&11 "10/U 41171&5 
IIOWWI lla..AIII IIOIMIO 

IICl 
--

ME -«LO cl.O <1.0 
Ill "1 ~· <1.0 <1.0 
liE <1.0 c1.0 -.cl.O 

l.O <1.0 <1.0 <1.0 
liE <1.0 <1.0 <1.0 
liE <1.0 <1.0 <1.0 
liE <1.0 <1.0 <1.0 
liE <1.0 "'LO <1.0 
liE <1.0 c.LO "1.1 
ME •1.0 <1.0 <1.0 
ME <1.0 <1.0 <I .o 
liE •1.0 <1.0 <1.0 
liE <1.0 cl.O <1.0 
liE <I.e <1.0 <1.0 
liE <1.0 <1.0 ot1,0 

).0 <1.0 <~1.0 <1.0 
7.0 •1.0 <1.0 "1.0 
liE 2.~7 s.aa J.ll 
Ill !.04 1.02 <1.0 
IE <1.0 <1.0 <1.0 
ME <1.0 <1.0 c1.0 
If •I .0 ct.O 2.14 
ME ct ~G cl.O <1.0 
Me ci.O <\.0 <1.0 

J.G l.ll I.W 1.1 
zoo.o <1.1 <\.0 d . .O 

ME <1.0 <1.0 <1.0 
1.0 U9 6.07 1-~1 

ME •••• <1.0 <1.0 
1.0 <1.0 •1.0 <1.0 
1-0 <1.0 •1.0 

• • 4/lJ/&5 651071&11 5105/U S/11/U 4/S/&5 4112/&5 6/1~/&5 o/l6JM 7/10/&5 
IIOWWI IIOWWI IIOOIWI IROII.Ull OIOO.WO IAOIIAIO IIOW.IO II~UO IIOIMIO 

-o~~:1.1) •• aO <lLO otLO "1.0 ...:1.0 "LO ~1.0 <!il.O 
<1.0 ... 1. .. 0 -c.LG -c.Lil- <1.0 c1.0 ...:1.0 '111:1.0 -c1,0 
<1.0 <1.0 <1.0 <I. 0 "'-1.0 <1.0 <LO -c.1.0 <1.0 
<1.0 <1.0 cLO " •. 0 ,.LO "-I .0 <t.O <1.0 <1.0 
<1.0 <1.0 ct.O -cLO <I. 0 •1.11 <1.0 <1.0 •1.0 
<1.0 ci~O "t.O -<LO -ci.O <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 cL.O •1.0 cl . .O <1.0 <1.0 c.LO <1.0 
<1.0 -cLO "l.O "LO cl . .O <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <\.0 -c1.D <1.0 <I .0 "-LO <LO <1.0 
<1.0 <1.0 •1.0 "1.0 ct.O <1.0 <1.0 <1.0 c1.0 
"'LO •1.0 ct.O <li\.0 <1.0 <1.0 <1.0 cLO c:LQ 

<1.0 •1.0 •1.0 "1.0 "t.O <1.0 <1.0 <1.0 <I .0 
<1.0 <1.0 o~~:l.O cl.O "1.0 c1.0 cLO <1.0 <I .0 
<1.0 <1.0 "1.0 "1.0 <1.0 <1.0 <1.0 <1.0 •L-G 
<1.0 <1.0 '4:1.0 ..:1.0 cLO <1.0 ci.B •1.0 cLO 
<I .0 <1.6 -.;:1.0 "1.0 "1.0 <1.0 <1.0 <1.0 <1.0 
<I .0 ci.O ...:1.0 c:LO "1.0 <1.0 <1.0 .c1.0 <1.0 
4.ll 4.1~ Z.N 2.06 •LO 1.\l'l !.6J ).!1 J.n 
1.97 !.04 2.58 Z.Z! 1.!5 '·" 2.16 !.59 s.n 
<1.0 <1.0 <1.0 'lliLO <I .0 •1-0 cLO <~~:LO <I .o 
<1.0 -cLO <1.0 <I. 0 <1.0 <I .0 <1.0 ..c;1.0 <1.0 
<1.0 <I .0 ct.O <1.0 'lli1.-o "', .0 <LO <LO c:L-0 
<1.0 <1.0 "1.0 'II; •• 0 "l.G <1.0 <~LO -c.LO 'lli1.0 
<1.0 <1.0 ,.;1.0 "1.0 -cl . .O -t.l, 0 <I.B <LO "1.0 
<I .0 <I .0 ootl.O "1.0 1.11 <1.0 <1.0 •I. n <I. 0 
•1.0 <1.0 <1.0 "1.0 <1.0 <1.0 <1.0 <1.0 •1.-G 
<1.0 •1.0 "LO c:1.0 •1.0 <1.0 <\.0 <\.0 <1.0 
1.21 2.22 1.14 1.75 Z.JI 1.,9 1.14 1.85 ).42 
<1.0 <1.0 11.1.0 c.LO <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-G •1.0 •1-0 •1.0 <1.0 <1.0 
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SAHPLIIIG Jl.t. TE: 
.UIU fT JC:AL LA BORA TORY: 

PAIIJIETEI 

IIIOMOO I CHLOROIIET 11A11E 
II<IHOF-
IRDIOETIWIE 
CAI8011 TETRACHLORIDE 
tlii.OROIIEMWIE ' . 
QILOIOETIWIE 
Z·CHLOIOETHILVI~Tl ETHER 
CHLOROflliiK 
CMLOROKETHAIIE 
DIBROIIOCHLOROIIETMAME 
1,2·DICHLOROBENZEM£ 
l,l·DICHLOROBEMZEME 
1,4·DICHLOROBEMZEME 
OICHLORODIFLUOlOMETHAIIE 
I,I·DICIILOROETHAME 
1,2·DltlllOROETHAME 
1,1-0ICHLOICEIHEME 
CIS·I,Z·DICHLOIOETNEME 
TIAMS·1,2·DICHLOROETMEME 
1,2·DICMLOIDPROPAME 
CIS·I,J·OICHLOROPROPEHt 
TIAMS·I,l·OICHLOROPROPfHE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACKLORoETHAME 
TEIRACHLOROETMEKE 
1,1,\·TIICHLOROETMAME 
1,1,2-TIICMLOROETHAIIE 
Ill CMLOROETHEKE 
IIICHLOIOfUJDIDKETHAIIE 
VIMTL CHLORIDE 

MOTES: a.! IT$ • llllfl OR PPB 
EPA IIETIIOD • 601 
11A a MOT ANALYZED 
KE • MOT ESTABll SliED 
N$ • MOT SAHPLEO 

7/ll/l!a 8/7/J!a 
~~~ 8Ra.IARD 

~CL 

--
~E <1.0 <1.0 
~E <1.to <!.to 
Jjf <1.1 <1.1 

l.O <1.0 <1.0 
Jjf <1.0 <1.0 
Jjf <1.0 <1.0. 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <Z.O <2.0 
ME •1.0 <1.0 
ME <1.0 <1.0 
~E <1.0 <1.0 
~E -cLO <1.0 
ME -c1.B <1.0 

3.0 <1.0 <1.0 
7.0 -o~:1.0 <1.0 
liE <1.0 <1.0 
ME <1.0 <1.0 
ME <e1.0 <LO 
liE (_1.0 <1.0 
ME <1.0 <1.0 
ME c.\.0 <1.0 
ME <1.0 <1.0 

3.0 <1.0 <1.0 
200.0 <1.0 <1.0 

ME <1.0 <1.0 
1.0 2.21 <\ ~0 

ME <1.0 <1.0 
1.0 <1.0 <1.0 

• • 
8/lS/l!a 8{21{8a 8/2!1/88 9/l/l!a 9/10{8a 9124/J!a 
IICioiAID lla.IARO BRa.IARD BRa.IARO 8Ra.IARO IROioiAliD 

<1.0 <CLO <1.0 oC1.0 <I.D <1.0 
<1.6 <\.6 <1.6 <1.6 c1.6 <1.6 
<1.1 <1.1 <1.1 <1.1 <1.1 <1.1 
<1.0 <1.0 <1.0 <\.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <\,0 cLO 
<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 <1.0 <1.0 <1.0 <1.0 
<2.0 <2.0 <2.0 <2.0 <2.0 <Z.O 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 c1.0 <1.0 
<1.0 c.t.O <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <CLO <eLO <LO 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <\.0 <\,0 
<\.0 <1.0 <1.0 <1.0 <1.0 <1,0 
<1.0 l.SS 2.13 l.S9 1.22 <1.0 
<1.0 2.64 l.S4 2.30 <1 ~-0 c.LO 
<1~0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <LO <1.0 <1.0 -<1 ~ll <1.0 
<1.0 <1.0 <1.0 <1.0 <1 ~0 <1 ~-0 
c1~Q <1.0 <1.0 <1.0 <1.0 <1.0 
c1~a c1.B <C1.0 <1.0 <1.0 <1.0 
<I .a <1.0 C1.0 <~:1 ~0 -c1.0 <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 
-c1.0 cLO <1.0 2.84 2.65 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 c1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
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llot:Mll w llfll F lflD 

l.ue>L Ill& DATE: 
AIIAl 11 I CAL LUOU.101J: 

fAIAIIEffl 

l&lllli1CIIl0111Mi111A11f 
1-0lM 
··-1-
- UJUCMLOII!Df 
ClllOIOlUUME 
CHlOIOETIIAIIf .-
2·CHLOIOETI1LVIMYL f!Mil 
CMLOIOfOIIM 
CIILOII!Mi IlL\ ME 
OIIIQIOCML-IIWif 
1,2-IICILOIOIEMliME 
I,J·OICILOIOIIMZE»> 
I, 4 ·0 I OIOIOlfMZIIIE 
D I CIILOIIIIII fUIDIOIIUIWif 
1,1-DICMLDIOETMAIII 
1,2-DICMLOIOliiAMI 
1,1-IICIILOlOllNEMI 
CI1·1,2·D!CMl010!111EIIE 
11AMS·1,2·11CIILOIOEIIIEIIE 
I,Z·DICIL~ 
CLI·I,l·DICILOIOPIOP~ME 
ltAMI·1,l·DICILOIOPIOfEME 
MITKililt CILORIDI 
1,l,l,2·TEIIACalOIOITMAM! 
IEIIACMLCIOfTitME 
1,1,\·TII~OIOIIIIME 
I,I,Z·IIICMIOIOIIIAME 
IIICILOIOIIMEME 
liiCMLOIOfLUOIOMEIMAMi 
WI MIL CII.OI IDE 

MOIE5: UN I U 5 UG/l 01 PPI 
EPl METHOD • 601 
lA • 101 AMALIIEO 
liE • 1101 1$1 AllliHfO 
MS • 1101 SNiflEO 

~~ 

--
liE 
Ill 
1lf 

5.0 
liE 
Ill 
liE 
ME 
liE 
liE 
Ill • • Ill 
Ill 

J.O 
J.G 
liE 
liE 
Ill • • liE 
ME 

J.O 
200.0 

ME 
].0 
Ill 

\.0 

08122117 1128181 ~121111 09/lJ/11 
IRDIIMD UCI IIQWARO ~&IMMEl 

<1.0 <0.01 <\.0 •0.01 
<1.0 •0.02 <1.0 <0.02 
<1.0 <0.02 <1.0 <0.02 
<1.0 <8.05 <\.0 <0.05 
<1.0 <0.05 c\.0 <0.05 
<1.0 <0,05 <\.0 <0.05 
c\.0 •0.02 <1.0 <8.02 
<1.0 <0.05 <1.0 <0.05 
<1.0 <0.02 <1.0 <0.02 
<1.0 <0.01 <1.0 <0.01 
<1.0 <0.02 <1.0 <0.02 
<1.0 <0.02 <1.0 <0.02 
<I .0 <0.02 <1.0 <8.02 
<1.0 <8.01 •1.0 <0.01 
<1.0 <0.05 <1.0 <0.05 
<1.0 <0.05 c\.0 <0.05 
<I .0 <0.05 <1.0 <0.05 
Vi~ .. <1.0 .. 
<1.0 <0.05 <1.0 <0.05 
<1.0 <0.01 <1.0 <0.01 
<1.1 <G. OS <1.0 •D. OS 
<1.0 <0.01 <1.0 <0.01 
<1.0 <0.05 <1.0 <8.05 
•1.0 <0.02 !.n 1.n 
U.1 2.5 ux cO. OS 
<\.0 5.5 d.O <0.05 
<1.0 <0.01 <1.0 <8.01 
1.61 1.1 1.44 I.U 
•1.0 •0.01 <\.0 <0.01 
<1.0 •0.05 <1.0 <0.05 

10~1 10/)0/17 ll/0~/87 12109/87 12/11/87 12/14/81 01/25111 02/~3/11/11 ·- IIWWI IICio/AU UCio/ARO IICio/ARO IICio/AIIO IICUAID CNlM H CH2M MILL 

<1.0 -c.l ~0 <1.0 <\.0 <1.0 <1.0 "LO <5.0 "0.'5 
<1.0 <1.0 •1.0 •1.0 <1.0 <1.0 <1.0 <5.0 •0.5 
<1.0 •1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <0.5 
<1.0 <\,0 •t.O -c.J ~0 <1.0 d.O <1.0 ..:'LO <O.S 
<\.0 <1.0 •1.0 <1.0 <1.0 <1.0 <1.0 •5.0 <0.5 
<1.0 <1.0 <\.0 <1.0 <1.0 <1.0 <1.0 •5.0 <0.5 
<1.0 -t.1.D otl.G <\.0 <1.0 <1.0 <\.0 <10.0 IIA 
c1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <\.0 •5.0 <0.5 
<\.0 c\.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <0.5 
<1.0 <1.0 <\.0 <1.0 <1.0 <\,0 <1.0 <5.0 <0.5 
<1.0 <1.0 <1.0 C\,0 c1.0 <\.0 <LB MA "o.s 
<1.0 cLO c.l.O <1.0 <\.0 <1,0 <\.0 n cO.'S 
<1.0 •1.0 <1.0 <1.0 <1.0 <1.0 <\.0 n <0.5 
•1.0 <1.0 c\.0 <1.0 <1.0 <I .0 <1.0 .. <0.5 
<1.0 <1.0 <1.0 <1,0 <1.0 <1.0 <1.0 <5.0 <0.5 
<1.0 <1.0 <1.0 •1.0 <1.0 <1.0 <1.0 •5.0 <0.5 
<1.0 1.44 <1.0 <1.0 <1.0 <1.0 .,.;J.O <5.0 <0.5 

MA MA MA <1.0 IIA Ml ""' ""' t:0.,5 
<1.0 <1.0 c;LO <I .0 <1.0 <LO <1.0 <5.0 "o.s 
<1.0 <1.0 c\.0 •1.0 •1.0 <1.0 •1.0 <5.0 <O.S 
<1.0 <1.0 <1.0 •1.0 <\.0 <1.0 <1.0 •5.0 MA 
<1.0 <1.0 c\.0 <1.0 <1.0 <1.0 <1.0 <5.0 n 
<1.0 <e1.0 cLB <1.0 <1.0 <1.0 <1.0 <5.0 11 
c\.0 <1.0 "1.0 "', .0 <1.0 c1.0 c\.0 •S.O ~o~s 

8.911 !.2 16.65 u.s I.U I 1Z.4 u 1.5 
<1.0 -4-1.0 <lil.D •1.0 <1.0 "1.0 "LO "S40 <0.5 
<1.0 •1.0 -c.Lo- <1.0 <1.0 <1.0 <1.0 "S.B ti0.5 
<1.0 "1.0 •1.0 0.4 <1.0 ti.t.o 1.59 1:5.1 0.6 
<\.0 <1.0 <1.0 •1.0 <1.0 •1.0 ti.l.O "'5.0 ... o.s 
<1.0 -c.LO •1.0 <\.0 <1.0 <1.0 <1.0 ti.'5 .0 <0.5 
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T~MIY SEil!llltLL FIELD 
fAOOUCTJON 23 

SAIIPLl MG OJ. Til: 
.liiAL HI CAL LAIIORA TORT: 

PA.UHETEi 

BROHODTCHLOROKETHAME 
8RCtiOfDRil 
IICMCIHETHAME 
tAIBOM TETRACHLORIDE 
CHLOROBEMZEME 
CHlDROETHAME 
2·CHLOROETHYL~IMTL ETHER 
CHLDRDF~ 
CMLOROMETHAME 
OJIIOHOCHLOIOKETHAME 
1,2-0ICHLoaotEMZEME 
l,l·D[CHLOICBEMZEME 
1,4-DICHLDROBEMZEME 
DICHLORDDifLUOROMETHAME 
I,I·DICiiDROETHAME 
I,Z·DJCNLDROETHAME 
1,1-DICHLDRDEIHEME 
CIS·1,2·DICHlotOETHEME 
TlAMS·1,2·DICHLOROETHEME 
1,2-0ICHLOIOPIOPAME 
CIS·1,3·DJCHLOROPROPEME 
TIAMS·1,3·0JCHLOIOPROPEME 
KEIHYLEME CHLORIDE 
1,1,2,2·TETRACHLOROETHAME 
TETRACNLOIOETHEME 
1,1,1·TRICHlORDETHAME 
1,1,2·TRICHLOROETHAHE 
TIICHLDROETHEME 
Tl I CHLOIOfUICIIlQIETHAME 
VI Mil CHLORIDE 

NOTES: UIIITS • 00/l DR ffB 
EPA METHOD • 601 
n • MOT ANALYZED 
ME • MOT ESTAitiSHED 
MS • MOT SAMPLED 

BRC1o1AIO 
7131/88 

~CL 

--
ME <1.0 
ME «1.6 
ME <1.6 

•' . 3.0 <1.0 
ME •1.0 
ME <1.0 
ME -cLQ-
ME <1.0 
ME <1.0 
ME <2.0 
ME <1.0 
ME <1.0 
ME cLO 
ME -cLG 
ME <1.0 

3.0 <1.0 
7.0 <1.0 

ME <1.0 
ME <1.0 
ME <1.0 
ME <e1.0 
ME <1.0 
ME <1.0 
ME <1.0 

3.0 24.8 
200.0 <1.0 

ME <1.0 
3.0 4.58 

ME <1.0 
1.0 <1.0 

• • 
IIKI.IAIO BRIIWID BRC1oiAIID BIIOI.MRD BRC1oiAIID BRWAIID BRWATID 
8/7188 8/15/88 8121/88 8128188 9/3/88 9!10/88 9/24/88 

<1.0 <\.0 <\.0 <1.0 <1.0 c1.0 <C1.0 
<1.6 <1.6 <1.6 <1.6 <1.6 <\.6 <1.6 
<1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 
<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 •1.0 
cLO <LO <1.0 <1.0 <1.0 c.LO c.LG 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
cLO <1.0 <1.0 <1.0 <\.0 <1.0 <1.0 
<2.0 <2.0 <2.0 •2.0 <2.0 •2.0 •2.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 "'-LO <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 c.l.Q <1.9 
<eLO <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 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 ... 1.0 <1.0 <\,0 <1.0 <1.0 <LO 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <L-0 <1.0 <\.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <LO <1.0 <1.0 <1.0 <1.0 
"1.0 <1.0 <1.0 <1.0 <1.0 <LQ <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 "-1.0 cLO <1.0 <1.0 <1.0 
•1.0 <LO <1.0 <1.0 <1.0 <1.0 <1.0 
20.1 11.6 12.2 11.7 4.56 7.59 3.78 
<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 <1.0 
4.60 3.17 4.89 5.17 5.80 6.63 5.l0 
<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 
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TWEMTT S~WEll FIELD 
PIIOOUCTI ll 2~ 

SAMPt IIIIi Dlo IE: 
A11At Y1 I CAl LABCaA TORT: 

PAIIAMEI~ 

UOICD I CHLORIIET l!ANf 
BIIOMOfOIUI 
lliDIDtETIWIE 
~ TETU.CHLORIDE '. 
ClllOROIIEIIZEME 
ClllOROETIWIE 
2·CMLOROETHTLVIMTL ETHER 
ClllOROFORM 
Clii.OIUIIETHAME 
01 ua«lCHlORCIHE1IWIE 
I,2·0TCHLOROBEMZENE 
1,5·0\CHLOROREMZEME 
1,4·0\CHLOROBENZEME 
D I CHLOROOJ fll.OUIIETIWIE 
1,1-DICILOROEJIWIE 
1,2-0JCilOROEJHAN£ 
I,I·OICIILOROETH£ME 
CIS-1,2-DICNLOROfTHENE 
TRAIIS·I,2·01CHLOROETHEME 
1,2·DICILOAOPIOPANf 
CIS-1,l·DICHLOROPIOPEME 
TIANS-1,1-DICHLOIOPIOPENE 
MlTMTL!M£ CHLORIDE 
1,1,Z,Z·TETRACHLOROETIWIE 
TETlACHLOROETHEME 
1,1,1·TRICHLOROETIWIE 
1,1,2·TRICHLOROETIWIE 
UICHLOROETMENE 
IIICHLOROfLUOROMETIWIE 
YIMTL CHLORIDE 

NOTES: IIIli 5 • UGIL OR PI'& 
EPA liE TNOD • 601 
IIA • NOT Alb\LYZED 
ME • NOT ESTABLISHED 
MS • 1101 SAII'LID 

- llO'oMRD 
7/ll/118 8/7111! 

MCl 

--
Ill <1.0 <1.0 
ME <1.6 <1.6 
ME <1.6 <1.6 

3.0 <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME •1.0 -<1.0 
ME <1.0 <1.0 
ME <2.0 <2.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 cLO 
HE <1.0 <1.0 

1.0 <1.0 <1.0 
7.0 <1.0 <1.0 

ME 50.97 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <1.0 <1.0 
ME <\,0 <1.0 

3.0 63.8 Z37 
200.0 <1.0 <1.0 

ME <,.0 <1.0 
].0 15.6 52.9 

ME <1.0 <1.0 
1.0 <1.0 <1.0 

• • 
BROIWID UQ.IARD BRIJ.IAID - BROIWID llla.IARD 
8/15/11! 8/21/811 8/28/M 9/5/M 9/10/11! 9/2~/11! 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<L6 <1.6 <1.6 <1.6 <1.6 <L6 
•1.6 <1.6 '11:146 4 <1.6 <1.6 <1.6 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
-c1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 ..cLO <I .0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.-D <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 •1.0 <1.0 <LQ-
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<LO <1.Q <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 -c1.0 <1.0 <1.0 <1.0 <1.0 
<\.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 -cLO <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
78.4 6l.a 65.6 43 41.9 22.5 
<1.0 <\.0 <1.0 <1.0 c1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1 • .o c.I,O "LO c.I.O "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 c.\ .-o 
221 669 692 445 451 470 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 ""'.a <1.0 <~:LO <LO 
81.9 103 91.9 110.5 81.6 60.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
"", .o <1~0 <1.0 <1.0 •1.0 <1.Q-
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TUEHIY Sf~LL fiELD 
PliOOLICTIOH. LL 2~ 

SAMPU HG DATE : 
.tHAI. VI I CAL LABORATORY: 

PARAMETER 

111011001 C..atli!IE I HAllE -·-laOICHEIHAME 
tAIBOM TETlACHLOR1DE 
CHLOROBEMZEME 
CHLOIOETIIAME 
2·CHLOIOEIHYLY1HYL ETHER 
CHLOROF-
CM\ORIJIET HAllE 
DJIROHOCHLOROHETIIAME 
1,2-DlCHLOIOBEMZEME 
1,)-0lCHLOIOiEMZENE 
1,4·DICHLOiOaEMI!ME 
DICHLOROOTFLUOIOKETHAME 
1,1·DICHLOIOEIIIAME 
1,2-DTCHLOIOETHAME 
1, 1·0 I CHLOROfl liE ME 
CIS-1,2-0ICHlOIOETHEME 
IIAHS-1,2-DICHLOIOETHEME 
1,2-DICHLOROfaOPAN£ 
ClS-1,)-0lCHLOIOPIOPEME 
IIAMS·I,l·DlCHL~toPEME 
KEIHYLEME CHLOIIDE 
1,1,2,2~TlTIACMLOROETHAME 
TETIACHLOIOfTIIEME 
1,1,1-TliCM\OlOETHANE 
1,1,2-TAICHLOIOETMAME 
Ill CHLOIOE I liE liE 
TllCHlOAOflUOROMETHAIIE 
Y I MIL CHLOII DE 

MOTU: lMJIS a UGIL OR i'f'8 
EPA liE THOO • 601 
»A :.; NOT A*L YHD 
ME • 1101 ESTAILlSHEO 
MS • 1101 SAMPLED 

BROIMRD 
7131188 

HCL 
--

ME <1.0 
ME <1.6 
ME <\.6 

3.0 4.0 
HE <1.0 
ME <1.0 
ME <1.0 
ME <1.0 
ME <1.0 
HE <2.0 
HE 4.0 
ME c1.0 
ME <1.0 
ME <1.0 
HE <1.0 

3.0 •1.0 
7.0 <1.0 

ME 40.] 
ME <1.0 
ME <1.0 
ME <1.0 
ME <1.0 
ME -cLO 
ME ..cLO 

3.0 291 
200.0 <1.0 

ME <~:LO 

3.0 43.3 
ME <1.0 

1.0 <1.0 

• • 
llla.IARO llla.IARO BROIMRO - BROIMRO liO'oiAIIII llla.w!D 
&171M &115/M &121/M &12&/M 913/88 9110/M 9124/M 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.6 -cL6 cL6 <1~6 <1.6 <1.6 <1.6 
<1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 
-c1.0 <~:1.0 (LO <1.0 <1.0 -cLO <1.0 
<1.0 <LO <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 cLO <1.0 <1.0 <1.0 c1.0 
<1.0 <1.0 eLl) <1.0 <l.O <1.0 <1.0 
<1.0 <1.0 cLO- <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<2.0 <2.0 <2.0 <Z.O <Z.O <2.0 <2.0 
<1.0 c1 .0 cLQ- <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 <\.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <L-D 
<1.0 <1.0 cLO <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 
21.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.17 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <t~O <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <\.0 <1.0 <1.0 <1.0 
... 1.0 <I.D <1.0 <1.0 <1.0 <LO <1.0 
<1.0 <1.0 <1.0 <1.0 -c1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 56.5 d.O 

1&6 1ll 65.) 61.7 115.4 <1.0 liZ 
<1.0 <1.0 c1.a <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
19.4 2.19 <1.0 <1.0 <1.0 <1.0 2.73 
<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 
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y-=flfLD 
f IIEll U • SAIII'llll'o AlE; 6/19/U 6/U/M 71101811 • .WO.LUICI.L LAIOIIUDII; ua.&AID llDIIWI -PARAM!fi MCL 

--
IRDIIOOICioL-IIWif liE <\.0 "t.O <\.0 
AOIIOIDIII liE <1.1 <\.0 •1.0 
..-THAll£ liE <1.11 •1.0 <1.0 
t.\11111 TUIW:lii.DIIU s.o •1.0 •1.0 <\.0 
CIII.CIIG8iNUIIE ME <\.0 <1.0 •1.0 
C*.-IHAHE ' . ME <\.0 <1.0 <1.0 
Z·CMLCIOETM1LVIMIL IIKEI • <1.0 <\.0 <1.0 
CHLOIDf05.M liE <1.0 •1.0 <1.0 
CMLOillli IIIAIIE liE •1.0 <1.0 •1.0 
0\ACJIOCHLatalliT- ME <1.0 •1.0 <1.0 
1,Z·I1CHLDIOIEKIEME • •1.0 <1.0 <1.0 
I, J ·tl CIII-•UIIIi • <1.0 <~LO -ct.O 
I ,4·01CIII_.UIIE ME <1.0 <1.0 •1.0 
OICMLOIOC1f~TKAMI liE <1.0 <\.0 <1.0 
I,I·D1CNIDIDETIAM! - <1.0 <1.0 <1.0 
I,I·OICIIIDIDEI- s.o <1.0 •1.0 <1.0 
1, 1·0 ICMI DIOIIKUE 7.0 <1.0 <\.0 •1.0 
CIS·I,I·Ditiii.OIDITMINE liE <1.1 <1.0 <1.0 
TIAII·I,I·IICIII.DIOITIIEIIE liE <1.0 Oli\,0 •1.0 
I,I·DICMIDlOPIOPAMI • <1.0 <!.II <~LO 

CII·I,S·DlCMIOICPIOPtiiE • <\.0 <1.0 <1.0 
TDAII·I,l·IICIII.OIOPIOPIIIE u <1.0 <1.0 <1.0 
IIEIKilEMI CKLOIJOII - <1.0 <\.0 <1.0 
1,\,Z,I·IITIACilGIOETMAMI • •1.0 <1.11 •1.0 
!UUCW.t.tllflllfJJI 1.0 <1.0 <1.0 <1.0 
1,1,\·TllCHLOIOETMAMI 100.0 •1.0 •1.0 <1.0 
1,1,l·IIICIII.OIIDEIKAHE • <1.0 <1.0 <1.0 
IIICIII.OIICCT- ].0 <1.0 •1.0 <1.0 
111CKLOIOfLUOIOHETKAME ME <1.0 •1.0 <1.0 
YIMIL CHLDI10E 1.0 •1.0 <1.0 •1.0 

• 

NOIU; llllll$ • Uli/l 01 PPI 
lPA IIUHOII • 6111 
MA • NOT AMALIIEO 
NE • 1101 ESTABLISHED 
~S • 1101 ~LID 



IT SERIES Wf~ElD 
liCTIOil WELl 

llMG DATE: 
Tl lt.IL UsouTORY: 

~TEl 

WlCHLOi!JI£THAIIE 
tlfORM 
'IIETUIOE 
Oil TEIRACHLOR IDE 
Rll8EIOZEME 
ROETIIAME 
LOIOETHYL~TIOYL ETHER 
IOfORM 
ROMETHAME 
IJIOCHLOROIETHAME 
DlCHLOIOBEMZEME 
DICHL0Ril8EMZEME 
DTCHLORil8EMZEME 
LOROO l F LUOROHETIIANE 
OlCWLOIIOEU,ujf 
0 l CHLOROE TUllE 
0 l CHLOROE UEME 
1,2·01Cjl0ROETHEIOE 
S·1,2·D1CHLOROETHEIIE 
DTCHLOROPROPAME 
1,l·D1CHLOROPROPEIOE 
S·1,l·DTCHLOROPIOPEIOE 
YLEIOE CHLOR TOE 
2,2·TETRACHLOROETIIAIOE 
ACWLOIIOETHEME 
I·TalCilOROETHAIIE 
l·TllC~DRDETHAHE 
HLDROETHEIOE 
HLOROFLUORQIEJHAME 
L CHLORIDE 

S: lMlTS • IIGIL DR PI'S 
fPA METHOD • 60\ 
IIA • MOT AIIAL 1ZEO 
HE • MOT EU All. I SHED 
liS • MOT SAMPLED 

6119/88 
IRI»\1!1 

IICL 

--
liE <I .o 
liE -<LO. 
liE <1.0 

].0 <LG 
liE <1.0 
ME -cl.O 
liE <1.0 
WE <1.0 
WE <1.0 
WE -cLO 
ME <1.0 
ME <1.0 
ME <1.0-
WE <1.0 
WE -<1.6 

].0 <1.0 
1.0 <1.0 

ME <1.0 
ME <1.0 
ME <1.0 
ME <1.0 
ME <1.0 
liE -(1.0 
liE <1.Q-

}.0 <1.0 
200.0 <1.0 

liE -cLO 
].0 -cLB 

liE <1.0 
1.0 <1.0 

• 

• • 
4126188 7110/88 llllau.IO BROIIARO IIOIIAIIO BRIIIWI BRI»\RO BRIIIWI BRIIWID 
IRDIIAIIO IIOIIAIIO 7/ll/88 B/1/88 8121188 8128/88 911/Ba 9110/Ba 9/24/Ba 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <LO •1.0 <1.0 
<1.0 <1.0 <1.6 <1.6 <1.6 <L6 <1.6 <1.6 <1.6 
<1.0 <1.0 <1.6 c.1 ~6 <1.6 <1.6 <1.6 <1.6 <1.6 
<1.0 <1.0 <1 ~0 <1 ~Q <1.0 <1.0 <LO <1.0 <1.0 
<1.0 <1 ~0 <LQ <\,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 <LO <1.0 
<1.0 <1.0 <1.0 <I ~0 <1.0 <1.0 <1.0 <1.0 <1.0 
<\,0 <1.0 <1.0 c.LQ <1.0 cLO <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <LO <1.0 <1.0 
<1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 •2.0 
<1.0 <1.0 <1.0 <\,0 <1.0 <1.0 <1.0 •1.0 <1.0 
<1.0 <1 .D <LQ <1.0 <1.0 c.LO <1.0 <1.0 <\,0 
<1.0 <1.0 <1.0 "' .-0 <1.0 <1.0 <1.0 <LO <1.0 
c.LO <LO <1.0 <1.0 <1.0 <'L.O <LO <1.0 -<.LO 
<1 .D <LQ <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 <LO <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 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1,0 <1.0 <1.0 <LO <1.0 <1.0 <1.0 cLO <1.0 
<1.0 <1.0 <LO ci.O <1.0 11iLO <1.0 <1.0 <1.0 
<1.0 <1.0 <LQ <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 -cl.O <1.0 •1.0 <1.0 <1.0 -cLO 
<1.0 <1.0 c'L~O o~:LO <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 c.l.O <1.0 <1.0 cl.O <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 ..cLO <1.0 01:1.0 <1.0 
<1,0 <1.0 <1.0 -(LO <1,0 <1.0 "1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 "'LO. <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
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Appendix 8 
Analytical Results 

Private Well Samples Obtained from the 
Palm Beach County Health Department 
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!Vf:D: 1.0/87 

UHil~ U\H bVLb Wt~U~I 

Results by ... ple 
I.AH -If !:1/-1~-~~H • 

LE ID MR. RUBY PRADO/TREAT FRACT I Drl 02A TEST COJJE PURGE Nf111E PURGEABLES 
Da t e & T i me Co ll e c t e d 1 ~/29 I 87 09 : 30: 00' :.....::..:..:==-:oc'!!-';a t:.:.;e g~o-r y--=-=13:-3==-_-_-= 

MI:\Lvs·r 

it CAS U 

\.' J01-02-8 
\) 107-13-1 
y 71-43-2 
\) 5-6-23-5 

" 103-90-7 
\) 107-06-2 
\) 71-55-6 
v 7:i-34-3 
v 79-00-5 
v 79-34-5 
v 75-00-3 
v ilC-75-9 
v q7-66-3 
v 75-3:l-4 
v 156-60-5 
v 70-87-;5 
v 10061-02-6 

1 006 1-,02-05 

PURGEABLES BY EPA 624 

.,.~ cc DATE INJECTED 01/04/~~ 

COtiPOUND RESULT pp ii (;fl.'S .f, 

ae1·o I ei n BDL . 381/ 100-41-4 • 
acrylonitrile BDL • 441/ -,:,-o9-2 ' benieRe BDL ' 45\J 7~-37-3 • 

carbon tetrachloride BD\._ I 4~\.' 7"1-33-9 
chloroben!ene BDL • 47V 75-25-2 ' 1.2-dichlcroethane BDL ' 40V 75-27·-4 I 

1. I. 1-trichloroeth<me BDL ' 491) 75-69-•l • 
1. 1--d i chI oro ethane BDL • 50V 75-71-B • 

J, 1. 2-trichloroethane BDL • 51V 124-48-1 • 
1, 1, 2. 2-tetrach loroethane BDL • 8:5'/ 127-18-4 ' 

chloraethane llDL ' 861) 108-88-3 ' 2-ch1aroethylvinyl ether BDL ' 87\.' 79-01-6 ' chloroform IIDL ' B3V 75-01-4 ' 
L 1-dich lcroethy lene BDL ' 67-64·-1 • 

1,2-trans-dichloroathylene BDL • 78-93-3 • 
1,2-dichloropropane BDL • 75-15-0 ' tJ·bns-1,3-dichloropropene BDL • 519-78-6 ' 

cis-1.3-dichloropropene BDL ' 109-I0-1 I 

I 00-•12 -5 
lOB-05-4 

J:::t30-20-7 

ALL RESULTS REPORTED IN ug/L 
IIDL = BELOW DETECTION LE'IJ::L 

T = TRr,CE DETECTED BUT NOT l'IUt'.NTITATED 
t>lS = \. DI'IPDUND NOT SCfl E:CNED 

1J::: :~ IF I ED BY St\t\, 

COtlf"OUND RE.SUL 

eth~lbenzene ___ flDb 
me th lJ l c .. r.e chlor'ide IlfJL 

methyl chloride IlDL 
metl1yl bromide BilL 

b r- CJ m of= o-r-«• BDL 
dichlorobromomethane HDL 

trichloroPluo~omethane BDL 
dichlorcdiFluoromethane liDL 

chlcrodibromomethane li 0!,._ 
tetrachloroethulene p.n~ 

;..u,;. ...... :ne 
tr i c h 1 "roe thy! ene ____ i•lJL 

vinyl chloride· DOL 
a.-c~tone NS 

2- b. u t."ln one N> 
c;:;rbondisulfide N. 

~·-h c x ~none- NS 
4--me thy 1-2-p en tan one NS 

st~;Jrene BDL 
'liii!Jl .:::cl":'t~te NS 
total :< yl <'nes ____ UDL 



: !j 

:JVEU: .0/87 
lJht<~ uw :JVL~ 

Rt!SU l ts 
ittl' Ult I 

by eple 
uHJ if d ,- 1 c:-c:.:ll • 

'LE ID UNITED CRANE/TREATED FRACTION 03A TEST CODE PURGE NAME PURGEABLE5, ____________ __ 
Date ~ Time Co ll ec ted 12/29/87 09: 5Q: 00 Cat eg Ol'Y 43 3 

PURGEABLES BY EPA 62~ 

" -1\N1\LYST ___ cc DATE INJECTED 01/0~/Q~ 'I[ !H FIE» B'( ?.!~i_) 

~ C:AG It C 01-lP OUt< 0 RESULT F:~ n CI\S jj CONPO\JND RESUL 

;v 107-02-8 aCT"'Oli:i•l BDL • 38V 100-41-4 eth~lbenzen~ ____ BQh • 
~ \,~ 1 o·1-1 ::1-1 ;;~r~ loni tril « -· BD~ • 4~'1 7:>-09·-2 mcth~ len e. chloride _ ____l!DL_ • 

... 71-4::1-2 benian~ ~---!lDL ~ 45'1 74-37·-3 mc-thul chloride [I (J!~ 
,v ::i>'>-23-5 r;:..irbor~ t~trachlorida BDL • 46V 74·-83-9 u\etl•~ I bromide ___ !<_DL • 
·v I OC-90-7 chlorobeniane BDL ' 47'1 7 5-;;~5-2 brumof-orm ___ BPJ: 

' 
IV 107-06-2 1.2-dichloroethane _ BOL • 48\J 75-27-4 dicblorobromomethane BDL_ • 
v 71-55-6 J, 1. !-trichloroethane BDL ' 4?'1 75-69-4 trichlorufluoromethane ___ BDL 

' 
1'1 75-34-3 1. 1-d i c h 1 oroe thane BDL ' 50V 75-71-8 dichlorodifluoromethane BDL,_ • 
.v 7?-00-5 1. J, 2-tr ich loroethane BDL ' 51'/ 124-45-1 chlorodibromomethane [IOL ' 
iV 7';'-34-5 J., 1, 2, 2-tetr acb 1 a roe thane BDL ' 85\) 127-13-4 tetrac~loroethylene pn• 

' .v 75-00-3 chloroethane BlJL • a.w 108-Si:J-3 toiuene ' ----
>V 110-75-3 2-chloroethylvinyl ether BDL • 87'l 79-0J-.:. tricbloroethylene IWL • 
IV b7-6b-3 chloroform BDL . 88V 7:)-0J-'1 vinyl c h 1 Grid e - RDL ' 
>V 75-35-4 !. 1-dichloroeth~lene BDL ' 67-64 -I acetone ·Nb--

' 
)V 1'56-60-5 
!V 78-87-5 
lV 1(1061-02-'-6 

lOObl--02-05 

[,2-trans-dithloroethylene BOt. ' 78-93-3 ' 
1. 2-d ich loropropane BDL, • 7'5-15-0 ' 

trons-1.3-dichloropropene BDL ' 519·-78-~ • 
tis-1.3-dichloropropene BDL I 108-J0-1 

J00-42-5 
J OS-·05--l 

I:J:t0-20-1 

ALL RESULTS REPOIHED IN ug/L 
DDL - BELOW DETECTION LEVEL 

T = TRACE DETECTED BUT NOT GU1\NTITe\TEu 
NS - CO~IPOUND NOT SC:JEENED 

2-~h ut~none Nf' 
tarbGndi~ulfid~< N~ ,I 

/ 

~-bexanonc N5 
4-mathyl-2-pentanone ~s 

styre-ne DDI 
vinyl acetate N~ 
tot;: I xylenes __!!DL 



E 5 
EI Vf:D: 130/87 

UHRS UIJ SVC:i Hl:f'Urtl 
Results bq ·~I!! 

1./Hl ~ i:ll ·- 1 c:-~ctl • 
PLE ID DORALIS GROCERY/TREATED FRACTION 04A TEST CODE PURGE NAME PURGEABLES 

Date & Time-Collected 12/29/67 10:10:00 Cat~~g~oi--,Y-1'] ~-----

it 

2V 
3V 
'! \/ 
6V 
7V 
ov 
!V 
3V 
4V 
5V 
6V 
9V 
~v 

'!'lV 
IOV 
12V 
13V 

PURGEABLES BY EPA 62~ 

ANALYS'I '. ___ , _ __g DA T:O IN,JEC TED Q11.Q1Lp!J. 

CAS # CO~\POUNJ:; RESULT FP II c;,s a 

107-02-8 acrolein BDL ' 38V 100-41-~ ' 
107-13-1 acr~ toni tri 1« .. BOL ' 44V 75-09-2 ' 
71-43-2 bc-n1en.a BDL ' 45V 74-87-3 ' 56-23-5 c~-rb or1 t!!trachloriae BDL ' 46'1 74-83·-9 .. ' 

108-90-7 chlorobenzene BDL ' 47V 75-2:5-2 ' 
107-06-2 1,2-di~h!orocthana BDL ' 43V 75-27-'\ ' 71-55-6 1, 1, 1-tricllloroethane BDL ' 49V 75-69-4 ' 75-34-3 J, 1-dichlorceth,.ne BDL • 50V 75-71-B - ' 
79-00-5 1, J, 2-tr i c h 1 or oe thane BDL ' 51V 12>\-48-1 ' 
7?-34-5 L, I, 2, 2-tetrac h 1 oroe thane BDL ' 85'1 127-13-·'1 ' 
75-00-3 cn!oraethane BDL ' 86V 108-88--3 ' 

110-75-8 2-chloroethylvinyl ether BOL ' 87V 79-01-6 ' 67-66-3 chloroform BD!. ' BGIJ 75-01-4 ' 
75-35-4 1. 1-dhh loroethy lene BDL ' 67-64-1 ' 

156-60-5 J,2-tran5-dichloroethylene BDL I 78-93-3 
78-87-5 

10061-02-·6 
10061-02-05 

1.2-dichloropropane BDL I 75-15·-0 
tr~n5-t.3-dichloropropene BDL ' 519-78-6 ' 

cis-1,3-dichlorcpropene BDl. ' 1D8-JO-l • 
100-42-5 
108-05-4 

1330-20-7 

ALL RESULTS REPORTED IN ug/L 
BDL - BELOW DETECTION LEVEL 

T - TRACE DETECTED BUT NOT QUANTITATED 
NS • C:O~\FOUND NOT SCREENED 

'IER ! F I ED B'( ~.!'-!';_ 

CmlPDU~ID H:::SUL-

ethyll>en~ene _!!ilL 
methul~~e chloride ___ a_DL 

methyl ~hloride ftDL 
me t:to y I bromide -- (l[lb 

brc•mo ,•orm ___ BDL 
dichlorobrt>momethane BDL 

trichlort>fluoromethane DOL 
dichlorodifluoromethane DOL 

chlorodibromomethane DOL 
tetrachloroethylene ---~PL 

t.~ ~ ;..~enc 

tri<hlnroethyl~ne HDL 
vinyl chlt>ride RDL 

acetone NS 
2-butanone M? 

carb and i suI Pi de NL 
2-hexanone NS 

4-methyl-2-pentanone ____M~ 
t;tyrene BpL 

vinyl acetatP. _ NS 
total :q,!l " n e ~ __ B flb. 

/ .. 



u 

JIIED: 8J0!87 

LE ID ROGERS 

Results by .pie e 
FRACTION OSA TEST CODE PURGE NrHE PURGEfo.BLES 
Date & Time Co II e c t 2 d 12/29 I 87 I 0: ~~~ OQ-Tate=g o-r.-y --=-43;:;-;:;--3-==----

PURGEABLES BY EPA 624 

ANI\LYST --- _·· cc DATE INJECTED 01/04/Pij 

ii CAS # 

:v J 07-02-3 
:v 107-13-1 
'J 7 I -43-2 
.v 56-23-5 
·v 100-90-7 
IV J 07-0b-2 
v 71-5:5-6 

IV 7:'>-34-3 
fV 79-00-5 
iV 79-34-5 
>V 7:i-O'J-3 
IV 110-75-8 
JV 67-66-3 
IV 75-35-4 
lV 156-60-5 
~v 78-87-5 
lV 10061-02--6 

10061-02-05 

COMPOUND 

acrol~in 

acrylonitril<> 
benzene 

car~on tetrachloride 
chlorobenzene 

J,2-dichloroethane 
!. 1.1-trichloroethane 

J, 1-dichloroethane 
J, L 2-tr ich Iaroe thane 

1, I, 2. 2-t etrac hI oroe thane 
chlorcethane 

~-chloroeth~lvinyl ether 
chloroform 

t. J -d i c h 1 oro e thy I ene 
J,?-tran5-dichloroethylene 

1,2-dichloropropane 
trans-1.3-dichloropropene 

c i 5-1, 3·-d i c h 1 orop rap ene 

RESULT 

BDL 
BDL 
BDI 
!illb 
BDL 
BDL 
BDL 
BDL 
!illb 
BDL 
BDL 
BDL 

T 
BDL 
BDL 
BDL. 
BDL 
BDL 

?? u 

33V 
44'1 
45V 
4oV 
47V 
43V 
4'iH} 
50V 
51V 
85V 
86V 
87V 
83V 

CAS # 

100-41-4 
75-09-2 
7•1--97--:J 
74-83-9 
75-25-2 
75-27-4 
75-69-4 
75-71-B 

124-48-1 
1 ?7-t a-·1 
108-BB--3 
7'>'-ot -6 
75-01·-4 
67-64-1 
78-93-3 
75-tS-0 

519-78-6 
108-J0-1 
100-42-5 
100-05-4 

1:130-20-7 

ALL RESULTS REPORTED IN ug/L 
BDL ~ BELOW DETECTION LEVEL 

T ~ TRACE DETECTED OUT NITJ OlJI\NT IT 1'.1 ED 
NS = CmiPOUND NOl SC!U:ENED 

'J:::n F I ED B'l ~t-'\ 

CmiPO\ li•ID 

ett.ylbenzene 
metbulene chl~ride 

mc·thyl chlorid<> 
"'"tt' y 1 b·~om ide 

bromoform 
dichlorobromomethane 

t~ichlorofluo~omethane 
dichlorodifluoromethane 

chlorodibromomethane 
tetrachloroethylene 

.... C}i..li:.He 

trirhloroethylene 
vin'Jl chloride 

a;cetone 
2-butanone 

carbondi,;ulfide 
2-he~.anane 

4-rnethyl-2-pentanone 

N E.SUl. ~ 

- IJO_t~ 
!lOb 

__ fit!_!,_ 

no_b 
__ r•Qb. 

!l2h 
noL 
BDL 
BDL 

__ llflt 

.L.:!.....:;, 

BDL 
NS 

__ ...,Nf" 
N'. 
M;a 
NS 

~t~rene DDL 
vinyl ~cetate NS 
tot~l Jylenes BD~ 

----'-"'----'====-- ~=-- _:;:_:____.=--;._;.;;-· ~-----........... ~~=== 



c. 1 
EIVED: .30/8/ 

UHI-I!:i LAU ~IJC:i W:!lU!Il 
R~sults by ~ple 

l_f, u .# l:l 1-- l2-:228 • 
JLE ID RESIDENCE FRACTION 06A TEST CODE PURGE rW1E P'---"U"'-'-"RG~EA,:=BL:=ES:.:.__----=---

Date ~~ TimeCollec ted 12{29/37 10: 3J: oo Categor-y :@_3_ -~= 

tl 

~v 
1') 

PJ 

'" 'V 
lV 
lV 
lV 
IV 
iV 
• v 
IV 
JV 
IV 
lV 
~v 

IV 

PURGEA8LES BY EPt\ h;::!4 

" . Ai'I;\L YST ___ RS DATE INJECTED 01/05/0§ 

CAS # 

107-02-8 
1 a·/-13-1 
71-43-2 
'j~·-23-5 

108-90-7 
107-06-2 
71-55-6 
75-34-3 
79-00-5 
77-34-5 
75-00-3 

110-75-8 
61-66-3 
75-35-4 

15b-60-5 
78-87-:l 

10061-02-6 
10061-02-05 

COMPOUND RESULT PP U C:l\5 il 

acr·ol a in BDL 38V I (10-41-·l 
acrylonitrile llDL 44V 75-09·<' 

bcnzen!> ·- llDL 45V 74-87-3 
carbon tetrachloride DDL 46V 74-83-9 

chlorcbeniene DDL 47'1 75-25-2 
t.2-dichlcrcethane DDL 48V 75-27-4 

t. 1, 1-trichlcroethane BDL 4'N 75-69-4 
1, 1-d i chI o roe thane DDL 50V 75-71 .. 8 

I, L 2-tr ich loroethane BDL 5JV 124-48-1 
L 1,2,2-tetrachloroethane DOL 85V 127-18-4 

chloroethane DOL 86V 108-88-3 
?-chloroethylvinyl ether BDL 87V 79-0J-6 

chlcroforlll _ !lDL 88V 75-01-4 
I. 1-d i clll oroeth y l ene !lDL 67-64-1 

1,2-trans-dicnloroetbylen~ DOL 78-93-3 
J,2-dichloroprcpane 8DL l 75-15-0 

tr~ns-1,3-dichloropropene !lOL ' 519-78-b • 
cis-J,3-dichlorapropene BOL l 108-10-1 

100-42-5 
108-05-"l 

I ~<30-20-7 

ALL RESULTS REPORTED I i'l L' g /L 
BDL ~ BELOW DETECTION L~VEL 

T ~ TRACE DETECTED BUT NOT Olli\NT IT t>.TED 
NS ~ C.Dr1POU~m NOT SC:!EU>IElJ 

'Jl' R IF I ED (l Y [:itVi 

c mu • m li'ID ll ESUL'l 

ett, u l b ~'" ~ne liDL 
methljiene chloride _lLQ'= 

'"" th 1J I ~~~ l<n· ide __ rmL 
methyl bromide __ DOL 

b ·o·omD f-orm rmt. 
dichlorobromomethane 806 

trichlorofluoromethane [tDL 
dichlorodifluoromethane RDL 

chlorodibromomett.ane fiDL 
tetrachloroethylene BDL 

' .. . : :. i: 

trichluroethyl~ne [I[JL 

"in<Jl chloride DDL 
accton~ NS 

2-butanone Nf 
curbondisulFide NL 

2-hcXt:1nonE!' t~§. 

4-meth<Jl-2-pentanone NS 
styrene DJ:!b. 

vii,~ l a~~tate NS 
tote: I x y lf· n e s __ a_DL 

) 



u .......... '1.-.1 

:!JED: 1./87 Results by ~le • 
.E ID LINTON CENTRE/TREAlED FRACTION 07A TEST CODE PURGE NAME PURGEABL,.:::.::ES,___ __ _ 

Date ~( TimeCollected 1~/29/87 10:45: oo Category 43 3~-

PURGEADLES BY EPA 624 

1\N:\LYST ~- ~HS DATE INJECTED 01/05/8~ 

CAS >t COMPOUND RESULT PP U CAS it 

107-02-:J acrolein BDL ' 38\J 100-41 -·1 • 
107-13-1 acrylonitrile DDL ' 114'1 75-09·-2 • 

7!-43-;< tcn!ena DDL • 4~V 74-87-3 ' 
56-23-5 carbor. t<=tr .. ch 1 o·rid e _BDL • 4.!>V 74-83-9 ' 

JD0-90-7 chloroben,ene BDL ' 47V 75-25-2 ' 
107-06-2 J,2-di,hloroethane BDL • 43'1 75-27-4 ' 
71-55-6 1. t.l-t~ichloroethane BDL ' 49V 75-t.9-'l ' 
75-34-3 J, 1-dichloroethane ODL 1 50V 75-71-8 
79-00-5 t. L2-trichlr.oo~thane llDL • 51V 124-48-1 ' 
7'1-34-5 L 1,2,2-tetrachloroethane ___ !lQh : a5v 127-18-4 
75-00-3 chloroethan~ llDL ' at.v 108-88-3 • 

110-75-8 2-chloroethylvinyl ether llOL • 87'1 79-0J-t. ' 
~7-66-3 chI or a l'o·rm llDL ' asv 75-0J-4 ' 
7~-35-4 1. 1-d i ch loroethy I ene llDL ' t.7-64-l ' 

156-60-5 },2-trans-dichloroethylene BOL ' 78-93-3 ' 
78-87-.5 

I I 0061-02-6 
10061-02-05 

J,2-dichlaroprapQne _ llDL ' 75-15-0 ' 
tv~ns-1,3-dichlorapropene BOL ' 519-78-6 ' 

cis-1,3-oichlaropropene llDL . 108-J0-1 ' 
100-42-5 
108-05-4 

13:10-20-7 

ALL RESULTS fi8•CRTED IN ug/L 
BDL ~ llELO~J DETECT I ON Li::'J£L 

T ~ TR~CE DETECTED llUT NOT GU~NTIT~TED 
W> " cmiPCiUI·iD NOT S>::RECt-IED 

'IER IFI ED DY s,~,\ 

COI'Jf•OUND Rf:SUL 

eth\jlbenzene IlDL 
methylene chlo-:-ide __ _JjQio. 

me· thy! ct. 1 CJl"" i lie __ n.m~ 
mettoyl bromide __ r•nb. 

b 1· orno form ___ fi.m,. 
dichlorobromomethane llDL 

trichlor~fluo~omethane nnL 
dicblorodifluoromethane __ DOL 

chlorodibromomethane __ B!lb. 
tetrachloroethylene 'II'' 

t~Juene 

trichloroeth~lene I<DL 
vinyl chloride' BDL 

ac~tone N!i 
2-butanone N!'" 

carbondisulfide __ !h__ 

2-he:c;.-;none NS 
4-methyl-2-pentanone NS 

styrene llDI_ 
vinyl .,cetat" NS 
tr.l<Jl :<ylen<>s BQI~ 



E lJ 
EIVED: ~0/8"/ 

Ul LUU '-~ 1.u 

Results by .pl e • 

PLE IO ORKIN CHE~HCALIHA~I FRACTION OBA TEST CODE PURGE NAME PURGEABLES 
Date ~ TimeC o ll ec ted 12/29/87 11: 05:_QQ --Ca teg'--or-y--,4=3--=3--

PURGEABLES BY EPA b2•l 
; . 

1\NAL YST ____ _!lli DATE INJECTED 01/05/80 

• ll C iiS It Cot·\POUND RESULT PP U C;>.S ft 

2'1 10'7-02-8 acrol~in _ __rum~ : 38V I 00-41-'1 

3V 107-13-1 acrylonitrile SOL • 44\) 75-09·-2 ' 
4V 71-43-2 ben:n:ne BDL ' 45V 74-37-3 ' 
6V 56-23-5 carbon tetrachloride BDL ' 46V 74-83-9 ' 
7V I 03-90-7 chlorobenzene BDL ' 47V 7::.-25-2 • 

iOV 10?-06-2 1,2-dichloroethane BDL ' 48V 75-27··4 ' 
JIV 71-55-6 1, J, J-trichloro.,thane _ BDL I 49V 75-69-4 
13V 75-34-3 1, 1-dichloroethane BDL ' sov 75-71-B • 
14V 79-00-5 1, 1, 2-tr i chI oroe thane BOL ' 51V 124-48-1 ' 
!SV 79-34-5 ·1. J, 2, 2-tetrachl•Hoethanot DOL • 85V 127-18-4 • 
J6V 75-00-3 cllloroethane _ __!l_Qb ' 86V 108-88-3 • 
!9V 110-75-8 ?-ch1oraethylvin~1 e tber BDL ' 87V 79-01-6 ' 
23V 67-66-3 c h 1 at· a form !lDL • 83V 75-01-4 • 
29V 75-35-4 1, 1-d i chI aro ethy 1 ene BDL ' 67-M-1 ' 
30V 15~-60-5 1,2-trans-dichloroethylene BDL ' 78-93-3 ' 
32V 78-87~5 J,2-dichlaropropane DOL • 75-15-0 ' 
33V 1006l-D2-6 tJ·~ns-1.3-dichlar~prapena BDL ' 519-78-6 ' 

10061-02-05 cis-1.3-dichloropropene BDL I 108-10-1 
100-'1:::!-~ 

J 08-05·-·1 
1330-20-7 

ALL RESULTS REPDRTEfl IN ug/L 
DOL = BELOW DETECTION LEVEL 

T = TRACE DETECTED BUT NOT GU•\)HIT<'.TED 
NS = COMPOUND NOT SC~E~NEn 

VEHIFIED D'l ?•V:t 

CO~\POUNIJ r~E5llL.. 

e thtJ I hen z ~ne !HlL 
methylene chloride _ __!!Q!~ 

m•·th ~ 1 L h 1 or ide ___lll2!~ 
methyl bromide BDl. 

b l· omn for IlL 811[0 

dichlorobre>momethane DOL 
trichlorofluo~omethane DOL 

dichlorodifluoromethane DOL 
chlorodibrcimomethane BOL 
tetrachloroethylene BDL., 

~;...: ... -t.nG 

tri<bloroethulene hiJ,_ 
vinyl ch 1 or ide· !IDL 

ace I; one NS 
2-butanone NP 

carbondisulfide N~ 

2-hc:xilr.ane NS 
4-methyl-2-pentanone NS 

~tyrene BDL 
vinyl acetate NS 
total "ylene~ __llDL 

-~~~--- -~·~========== 
---~----- ---- --· 



- . ~ -.~. n1w ._; ;.u o...,!',''Lr~ HLI Ul\1 1_:-1 U '"1f lJ I- 1 C:.-c:t:::.n • :IVED: ~0/87 Results by.pla 

)LE ID PARK TEN HAREHOUSES/RAW FRACTION 09A TEST COfJE PURGE NAfiE PURGEADLES 
Date .~ Ti1neCo l! eded !2/29/87 II: 05: _QQ Categ·-~l~-,y-=4-:=:-3 -:;-~~=~·= 

ANI~L'tST 

# GAS # 

!V 107-02-8 
lV 107-13-1 
IV 71-43-2 
w 56-23-5 
7\} 108-90-7 
lV 107-0b-2 
IV 71-55-6 
lV 7:.>-34-3 
w 7'1-00-5 
'i'l 79-34-5 
JV 75-00-3 
~v 110-75-8 
:IV 67-66-3 
w 75-35-4 
lV 156-b0-5 
2V 73-87-5 
N 1006!-02...:6 

I OOb 1·-02-05 

PUAGEABLES BY EPA 6~4 

•- ns D.·\ TE lN~ECTED 01/05/3§ 

C0!1POUND RESULT pp II CI\S ;t 

acrolein BDL • 33V 100-41-'1 ' 
acrylonitril~ BDl.,. • 44V 7::0-09·-2 • 

bcn:z.ont3! BDt. • 45'} 74-37-3 ' carbon tetrachloride __ II_DL ' 4lN 74-'.33-9 • 
chlorob'!n!er.e BDL ' •l7\' 75-25·-2 • 

1,2-dichloroethane __ QQ.~ ' 48\1 7~j·-27-oi ' 
J, L 1-tr i c Ill oroe thane BDL I 49V 75-69-4 

1. 1-d i chI oroe than a BDL • 50'} 75-7!-8 • 
1.!. 2-trichlcraethan~ BDL I ::H'J 124-,lS-! 

I, I, 2, 2-tetrac h 1 oro ethane BDL ' 85V 127-18-4 ' -
chloroethane BDL ' 86'J 108-38-3 ' 

2-chloroethylvinyl ether BDL ' a;;v '19-0J-6 ' chloroform BDL - I 83V 75-01-·1 
1. 1-d ichloroethy lene BDL • b7-b4-l • 

1.~-trans-dichloroethylene BDL • 78-93-3 • 
1,2-dichloropropane BDL • 75-15-0 • 

tranj-J,J-dichloropropene BDL • 519-78-6 ' 
cis-1.3-dichloropropene BDL ' 108-10-1 • 

JCJ0-42-5 
1 OB-05·-4 

I: 130-20:J -7 

ALL i'l:O:SULTS AEf'OATEn IN u!i/L 
B DL = BELOW DETF.CT 1 ON LE'JEL 

T = TR .0\C E DF.TEC TEO BUT NOT GUMH 1 T ,; TED 
NS ~ cmtPOUNO NOT 50::/lE::ONEO 

'lf·AIFIED BY ~!'.1\ 

CDNf•OUND RESUI. 

e lh y I ben 1 ene __ fi_DJ~ 
methylene chi ovid~? llfJL 

methul chloride __ nD.I~ 
noet/,yl brcondde , __ l•Q!:. 

bromo I' orm __ IJ.DI~ 
d i c I> I <>rob,. omamethane , __ fJ!&_ 

trichlorofluoromethuue __ am_ 
dichlorodifluo~amethane DDL 

c h 1 orod i brornome thane __ T<DL 
tetrachloroethylene llnl 

i.oiu-i::he 
trichloroethylene LlJL 

vinyl chloride· ADL 
<:lccton~< NS 

2-but,unone Nr 
carbondisulfide __ tL, . 

2·-h e ~ anoue N3 
4 -me thy 1-2·-p en tanoue N5 

"t IJJ·ene nr!b 
viuyl "'~tate N3 
tot."' I :cotj 1 Pones __ Tl_QJ ... 



[.. 1 1 

EIVED: .30/87 RestJlts ~y.ple 

PL£ ID SECURITY STORAGE FRACTION lOA TEST CODE PURGE 
Date ~ Time-Collected 12/29/87 

• \-:>J\l 
~~·'1'-~l·\\ ~ . :~ 

PURGEABl.ES BY EPt\ 624 

1\Nt\L ·t S T ___ , ..:........!!.§ DATE INJECTED 01/0S/88 . --
it CAS 4 

2'1 J 07-02-8 
::w 10./-13-1 
41/ 71-43-2 
6V :56-23-5 
7V 108-90-7 
0'1 107-06-2 
IV 71-55-o 
':JV 75-34-3 
'IV 79-00-5 
5V 7'}-34-5 
ov 7:5-00-3 
9V 110-75-8 
~3V .!.7-66-3 
'9V 75-35-4 
iOV I 56-60-5 
l2V 78-87-5 
13V 10061-02--6 

10()61-02-05 

COMPOUND RESULT 

acrolein IJDL 
acrylcnitrile BDL 

b ~n :e n.e BDL 
carbcn tetrachloride BDL 

chlorobenzene BDL 
· 1.2-dichloroethane BDL 

I. 1. !-trichloroethane BDL 
1. 1-d i ch loroethane !lDL 

1. t. 2-tr i chI or oe thane BDI 
1, 1, 2, 2-tetr ac hI or oe t)lan.. !lDL 

chlcroethane am 
2-chloroethylvinyl etll~r BOL 

chlcroform 43.8 
!. 1-dich loroethy lene BDL 

1.2-tran$-dichloroethylene T 
1,2-dichloro~ropane BDL 

tran s-1, 3-d i c h 1 oropr op P.ne _ BDL 
cis-1,3-dichloropropene BDL I 

Pf' li 

313V 
44V 
45V 
46V 
47'1 
48'1 
49'1 
sov 
5JV 
85V 
06'1 
87V 
813V 

C•\5 il 

100-·ll-•1 
75--09·-2 
74-87-J 
74-83-9 
75-25-2 
75-27-4 
75-69-4 
75-71-B 

124-48-1 
127-18-4 
.108-88-:l 
79-0J-6 
75-0J-4 
67-64--1 
78-93·-3 
75-JS-0 

519-78-6 
108-10-l 
100-42-5 
108-05-4 

1:130-20-7 

ALL RESULTS REPORTED IN u11/L 
Bill "' BELOW DETECTION LEVEL 

T ; TRACE DETECTED BUT NO'f GUt\ NT IT1\TED 
NS = CON?OUND NOT SCHE~NEO 

• NAME PURGEABLE=:.S_-= 
Categm'q 42 3 __ 

'IJ:fl IF I ED BY ?<~<\ 

C 0~ lP QUi' I D RESlJL. 

ethylbentene DOL 
methylene chloride roL 

methyl chloride BUb 
met~yl bromide DUL 

bl'<>rn'' foT-m __ __l 
dichlorobromomcthane · 17_ 3 

trichlcrofluorornethane ___QQb 
dichlorodifluoromethane BDL 

chlorodibromornethane 6. 70 
tetrachloroethylene DOL 

t.t..-~ ...;·.-~:(.:' 

trichloroethylene b~ 

vinyl chloride DPL 
ac Dtnne NS 

2-butanone Nr 
carb ond i sul Hde 

2--h c x .:.none 
4·-me thy 1-2-p antanone 

-.tyrene 
vinlJl acetate 
total :Hjl~nes 

tc 
_ _.NS 

NS 
DOL 

_ti_2_ 
[;I)L 

·--:::_:;. ~~--~-=--~===---=---""==--'-~ 
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Appendix C 
Geophysical Logs 
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Appendix 0 
Monitor Well Completion Diagrams 



CLASS1F1CA ilON 

5-30' Light bcown, flne to 
medium qralned. rnoderatll!!llly 
,orted, $ilty send w /organics 

30-85' Same as cbove with 
shell fcagmen ts. 
Dense consolidated sand:ston 
lens throughout formation 

85-105' Ught bcown, flne to 
medium gcatn .. d. "'"" sorted, 
sand with Increase In shell 
fragments. Interbedded 
sandstone lens throughout 
focmotlon 

105-145' Light bcown, flne tc 
medium gcotned, mcdecotely 
sorted sand with minor 
amount of shell fcogmenb. 
lnterbecldecl thin $andston" 
tens thcougliout the 
fofTTlatlon 

145-200' Scme cs abov" 
with obundan t amounts of 
consolidated sandstone~ 
Some 1/4" dlometec gravel 
app .. aclng at 1 50'. 
5-15?. shell fcagm .. nts 

LOG 

"'· 
·J 

. ) ·.' 

"'· 

·.). 

c.:,. '. 
·~.' '<'~. 

. '.J · .• 

J. 

.J. 

·), 

ft.USH \AOUNTEO 
~OCI<ING W£LL CAP • WELL DRIWNG REPORT 

PROJECT No>. SE24708.A8 

W£U.: _..;.w;...-.:., --------
~OCAT10N: West side of SW 16th Ave .. 

± BOO' North of SW 1Oth St and SW 

16th Ave. lnteroectlon 

COUNTY: Pclm Seoch STATE: _,FI-'-'-. -­

GROUND £l.EVAT10N: 

OIAMIITER: __.,2'-" --------­

DEPTH: ...!.:15::.::5!.-' --------­

STATIC WA'ml L£1/EL..: 17.14' DTW 

DATE: 6/22/88 

CASING: 2" PVC Tclloc 

SCREEN: 2" PVC Sch 40 (.025 Slot) 

CONS'mUCllON: Mud Rotocy 

oRII.J..ER: Groundwotec Protection l~c. 

DAlt: flNISI<EO: ..,;B"-'/'-'!2~2"'-/~8~6-----

PUMPING TEST 

SPECIFIC YIEL.ll_gpm(t't 0 _ gpm 

WATER ANALYSIS (ppm) ms ________________ __ 

TOTAL HARDNESS• --------­

t-4.0. AU<AUNITY• ---------

CHLORIDE Cl-----------
IRON Fe 

SULFAlt: so, 

COLOR(APH~) ----------------

C~CIUt-4• --------------------

COMMENTS: 

CDMPI~D BY: Ll:og Rdlnger 

o~TE: B/22/88 

,, 



OEP11-t 

10 

20 

.30 

40 

ctASSIFlCA TION 

0-15' Brown, very fine to fine 
. ~rained sand witt> silt and 

re1c:e df or9anlcs 

1~-Jo' Ton to llqnt gray. fine 
to me.dlum 9raincd send with 
orgo" 1c;s 

J0-40' Sarne as abave witt> 
thin lnt~rbedclecl sandstone 
lens 

40-65' Same os (lbov8 with 
trace of shell fr-Qgments 

as-as' l..ight gray, fine 
groined, consoild<lted sands 
witt> 50-70% snell 

85-105' Sarn" os above 
ani y tra<:e of shell 

l.OG 

_,.;,. 

' ' 

' ..... 

·n · .. 

1 OS-120' Gray, fine to 
medium grained ~Cind with 
In terbadded dense sandstone L<ooM•~ 
layers " 

120~-------------------+~~ 

130 

WELL 

fLUSH MOUNTED 
I..OCKINO WEU. CAP 

....... a. 
"' I 
0 
~ -c 
" E ,..... " <> 

0 

I 
0 ...-
0 .... 
.t:. 
<> en 
u 
> 
a. 
• N 

....... 
~ 

0 
;;; 

"' N 
0 
...-
0 .... 

,.IIIIJII_,,_ 

• 

WEll. DRIUJNG REPORT 

PRO~CT No. SE24708.A8 

wnc ~w~-~----------------
lOCAllON: West side gf SW 14tt> Ave. 

± 80' Nortt> of SW 1Oth St. and SW 

14th Ave. In terseotion 

COUNTY: Palm Beach STA'li:: '--Fl"-.-­

CROUNO EU;VAllON: --------

OIAME"TER: _,2._" ________ _ 

CEPTH: _w~O~'----------------
STATIC WA'li:R LEVEL: 16,85' OTW 

DATE: 8/1/88 

CASINO: 2" PVC Triloc: 

SCREEN: 2" PVC Sc:h 40 (.025 Slot) 

CONS"Tl'!UCllON: Mud Rotary 

DRILLER: Groundwater Protection Inc:. 

OA TE FINISI-IEO: _,8'-'/'-'1J./_.8,8c.._ ____ _ 

PUMPING "Tl!:ST 

SPECIFIC YIElJ) __ wm/ft o __ gpm 

WA"Tl!:R ANALYSIS (ppm) 
ms ___________________ _ 

TOTAL HARDNESS• -------­

M.D. AU<AUNITY• -------------

CHLORIDE Cl ----------

IRON F"~ 

S\JLF"ATE so, 

COLOR (APHA) 

CALCIUM• ------------

COMMENTS: 

COMPILED BY: Oouq VanNote 

DATE: 8/1 taa 



OEPlH 

0 

10 

20 

CLASS1F1CA l10N 

0-15' Brown, very fine to fine 
groined sand with silt ond 
trace of organics 

1!5-30' Ton to light grey, fine 
to medium grdined sand with 
organics 

LOG 

.'30&~~ J0-40' Same os above with 
thin interbedded sandstone 
lens 

50 

60 

70 

80 

90 

100 

110 

120 

40-65' Same~ o.s above with 
trace of shell fr<lgments 

65-85' Light <;ray, fine 
grained, conoolidcrted sand 
with 50-70% shells 

85-1 05' Some as above 
only trac• of shell 

1 0!5-130' Gray, fine to 
medium grained !land with 
interbedded dense sandstorut 
l<1yers 

....... 
v·. 

- -~ 

1.'30-r-------------------+--~ 

140 
1.'30-150' Grey, very fine to 
flne: grCJined s~nd with $ilt$. 
lnterbeded sondstone lens 
at 1 40' and 1 so· 

150~------~--------~~ 

WELL 

F1..USH t.IOUNTEO 
LOCKING W£U. CAP 

-c 
u 
E 
" u 

0 ... 
.c. 
u 

"' 

.... _ .. _ 
WELL DRIUJNG REPORT 

F'ROJE;CT No. SE24708.AB 

wnu ~w~-~4 ______________ ___ 

LOCAl10N: Wut side of SW 14th Av8. 

±BO' North of SW 1Oth St. <1nd SW 

14th All<!. intersection 

COUNTY: P olm 8 e<l ch STATE: ,eF~I.'----

QIIOUNO EI.E:VAl10N: 

DIAMETER: __::z._· ________ _ 

Oli:P1H: _!;~---------------­

STATIC WATER L.£VIi:l.:• 16 6J' DTW 

OATE: B/:2./88 

CASING: z• F'VC Triloc 

SCREEN: _,Z;.."...JF'c:.V.!:C,__ ______ _ 

CONSTRUCl10N: Mud Rotary 

ORIL.l...ER: Groundwotsr Pr-otection Inc. 

OA TE fiNISHED: ...l8.!..</'-"Z:.I/~8!!=8"-. ______ ___ 

PUMPING TEST 

SPECifiC YIELD __ gpm/ft 0 -- gpm 

WATER ANALYSIS (ppm) 
ms ______________________ _ 

TOTAL HARDNESS• ~-~-----­

t.f.O. ALKAUNITY• ~--------

CI-1LORIOE Cl ------------

IRON F'• 

SULFATE so, 

COLOR (APHA) 

CALCIUM• 

COMPILED BY> Doug VanNote 

OATE: S/2/88 



l.,o'!;i,r II 1 

0 

0-10' Light brown, fine 
Qraind :~~c:md with or9c:snic.s 

10~--------------------~~~ 

20 

40 

so 

10-30' Brown, fine to moooourr11 
grained, poony sorted, sand 

30-60' Sand os above with 
some shell fragments and 
thin lens of consolidated 
:sandstone interbedded at 
30' ond 38' 

60-1 00' Some os obove with 
increass in shell fragments. 
Sondstone l•ns at 90' and 
100' 

FLUSH I.IOUNTm 
LOCI<INC ~ CAP 

'""''!1·-"'-

..... ~WELL DRILUNG REPORT 

PROJJ;CT No. SE24 708.A8 

~ _w~-~-----------------
LOCAllON: Southside of SW 1Oth 

between SW 13th Av&. ond SW 

14th Ave. 

COUNTY! Palm Beach STATE: ..!F~I.,___ 

GROUND ELEVAllON: 

2-0IAMETER: _.!: ________ _ 

DEPTH: ~1~0~0-' _____________ _ 

STAllC WATER LEVEl.: 15 85' DTW 

DATE: 8/J/88 

CASING: 2" PVC Triloc 

sCREEN: 2" PVC Soh 40 (.025 Slot) 

CONSTRUCTION: Mud Rotary 

ORIU.ER: Groundwater Pr-oteetku, Inc. 

DATE FlNISHEO: ~B~/~3;,~,/:.,<'8!.<:8~----

PUMPING TEST 

SPECIFlC YIELD --~Pm/tt 0 --- gpm 

WATER ANALYSIS (ppm) 

~5---------------
TOTAL HARDNESS • ---------

M.O. ALJ<AUNITY• ---------

CHLORIDE Cl ----------­

IRON F'o 

SULF'ATE SO, 

COLOR (APHA) ----------­

CALCIUM• -------~'"------

COMPILED BY: Ooug VonNote 

DATE: 8/J/88 

,. AS CoCO. 



DEF'll'l 

0 
0-10' Light brown, fine 
qrained sand with org<>nic:s 

I...UU 

10~----~-------------4~~ 

20 10-30' Brown, fine to medium 
grained, poor1y sorted. sand 

304-----------------~~ 

40 

50 

30-60' Sand os above with 
some shall fraqment:s and 
thin lens ot consolidated 
sar~dstone Interbedded at 
30' and 38' 

60~------------------~~~ 

130 

. '-' 
., . 

60-120' SQme as above with 
incre<lse in shell fragments. 
Sandstone lens at 90' and 
100' 

v. 

120-140' Brown, fine grained, 
!"Oor1y sorted. silty sand with ;,;­
S-1 o:r; shell lrogments. 
Sandstone lens at 13S' 

140~------------------~~~ 

... 

.. "-....... 

flUSH MOUNTED 
LOCXING WELL CAP 

0 .... 
.1:: 
u 

"' 

··-....._a•_ 
WELL DRILJ.JNG REPORT 

PROJECT No. SE2'1>708.A8 

I'IELJ.,: ...,!!W.=;-6!!,_ ________ _ 

LOCATION: South side of SW 1Oth 

between SW 13th Ave. and SW 

1 4>\h Ave. 

COUNTY: Palm 8edch STATE: ~F.!oi''---

GROUNO ELEVATION: 

OIAME:TEI!: ...=2_" --------­

Di;Pll-l: ..J.;.14.,0,_'--------­

STATIC WA~ 1.£'11':1.: 16.57' OTW 

DATE: a I -~>/B6 
CASING: z• PVC Trlloc 

SCREEN: 2" PVC Sc/1 40 (.025 Slot) 

CONSTRUCTION: Mud Rotary 

DRILI..ER: Groundwater Protection Inc. 

DATE FINISI-iE:D: _:8~/'-.:4::.-:/.,::8~8 ________ _ 

PUMPING TEST 
SPECIFIC '11e:LD __ gpm/t't 0 _gpm 

WATER ANALYSIS (ppm) ws _____________________ _ 

TOTAL HARDNESS• --------­

M.D. ALJ(AUNITY• ---------

CHLORIDE Cl ____ _,;. _____ _ 

IRON F'• 

SULFATE SO• 

CDl.OR (APH.l) --------­

CALCIUM• ------------

COMMENTS: ---------------

COMPil.EO BY: Usa Rainger 

OATE: 6/4/88 



DEPTH 

0 

10 

100 

120 

130 

140 

CLASSIF1CA liON 

0-20' Li9ht brown, v~ry fine 
. to fine grained. peony sorted 
sand with a trace of shell 

LOG 

20-45' Brown. very fine to 
fine grained. poor?' sorted 
sand with trooe c shell. Thin 
lens of limestone interbedded ~:5::~ 

45-90' Some as above only 
more eon.solldoted end 
increase in shell fragments 

90-1 10' Lic;ht brown. medium 
<;rained, well scrt•d sand 

1 1 0-1 .:l.:l' Same as above 
with some shell frac;ments. 
Dense IO)">r of shell from 
112-115' consisting of 
pel yc;opods and gastropod~ 

WEll. 

FLUSH MOUNTED 
LOCKING WELL CAP 

.... _.,_ 
WELL DRIWNG REPORT 

PROJE:CT No. SE24 708.A8 

wru.: W-98 

LOCAllON: South side of Pcinse\tlo Dr. 

±800' West of Old Germantown Rd. 

and Poinsett/" Dr. inter,ec\ion 

COUNTY: P<llm Beach STATE: -'-Fl-"''--­

GROUNO EI..£VA110N: 

OIAMETER: _,.z·--------­
O!;PlH: ~13:e3.:.,'--------~ 

STAllG WATER LEVEL: 14,4.7' DTW 

OA TE: 7/27/88 

CASING: 2" pVC Triloc: 

SCREEN: 2" pVC Sc:h 40 (.025 Slot) 

CONSTRUCllON: Mud Rotary 

ORILLER: Groundwater Protection Inc:. 

OA TE FINISHED: _7~/'-'2'-'7..<./..::8:><8 ____ _ 

PUMPING TEST 
SPEOFIC '1'1£!.0 __ gpm/lt 0 __ gpm 

WA~ ANALYSIS (ppm) 

ms----------~-----------
TOTALHARONESs•-------~ 

M.O. AL.KAUNITY• --------

CHLORIOE a-----------
IRON F~ 

SULFATE so, 

COLOR (APHA) --------------

CALOUM• ~-----------

COMPILEO BY: _!TIJ!;Im!]...Si!lhe!:O;!J'P.JL ____ _ 

OAT'£, 7/27/!8 



CLASSIF1CATION LOG 

0 

10 
0-20' Light brown, very fin,. 
to fine rolned, poorly sorted 
sond wi h o troc:a ol shell 

20 

.'30 20-45' 8rowri, very tlrie to 
fine qrainttd, pocrt{:scrted 
sand with traee o shell. Thin 
lens ol limestone interbedded 

40 

so 

60 
4-5-90' S<lme cs above only 
more consoiidoted ond 

70 increase in shell fraqments 

80 

90 

100 90-110' Light brown, medium 
9rQined, well sorted sond 

110 

'-' 

110-152' Same o.s above 
with some shell fr-agments. .; 
Oense layer of shell from 

"'· 112-115' consisting ol 
pelycopods ond gastropods 

'-'· 

WELL 

FlUSH MOUNTED 
LOCKING WELL CAP 

~ 

~ .., 
~ 

I 
0 ...., 

~ -"' c ,. " E 
I " 0 " .._ -0 0 ,. 

" -'=' z 
" "' 
§; 
a. 
• 
"' 

~ -0 

'""' 
iii 

"' ...., 
"' "6 0 

• -..;. 

"' 0 ,. 

WELL DRIUJNG REPORT 

PROJECT No. SE24708.A8 

WELL: W-108 

LOCATION: South side of Poinsettia Dr. 

±eao· w .. st of Old Germ on town Rd. 

and Poinsettia Dr. intersection 

COUNTY: Palm Beach STATE: .!F..ci·'--

GROUNO a.EVAl10N: 

2• 
DIAMETER: ~----------

DEPTH: _1~~~2~'----------------­

STAllC WATER LEVEL: 14 38' DJW 

OA TE: 7 /28/88 

CAS1NG: 2" PVC Trilog 

SCREEN: 2" PVC Sch 40 ( 025 Slot) 

CONSTRUCTION: Mud Rotary 

DRILLER: Groundwater Protection Inc. 

DATE F1NISHEO: _,7'-'/_,2..,8'-'/_,8'-"8'--------

PUMPING TEST 
SPEC1F1C 'T'IELO __ gpm/ft 0 __ 9pm 

WATER ANALYSIS (ppm) ms ______________________ _ 

TOTAL HARONESS • --------

1.1.0. AU<AUNITY• ---------

CHLOfiiOE C1 ----------

SUlFATE SO. 

COLOR (APHA) 

CALCIUI.I• 

COMI.IEN'IS: 

COI.IPII.EO BY: Lisa Rainger 
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Appendix E 
VOC and TOC Analyses of Soil 
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engineers 
Planners 
Economists 
Scientist. 

R E P D R T 0 F A N A L Y S I S 

f1oridl Certification: 821121 EB2124 

AAAOS7 
omma 

Pogo I of I 
S11~11 Nos: $6081 • $6084 

City of O..lray Cl-l2M 1-4 i 1 1 

Atten tic:n I Tim Sharp Prcjec:t Nc: SEF247Ge.A8 
Addr~s: CFB RKeiVEd: 07/22/88 

Ccpieo; to: Lis- Rainger/DFB R .. pertE!d: 07/'E/88 

CCl 11 e<: tE!d I 07/19/88 by Lisa Raing .. .-
Typo.: 50il 

SA"PLE NU"BER ' S60SI "082 ' $6083 $6084 
_\_ I I . ' 

I 
B-1 

I 
1·2 

I 
B-1 

I 
9·2 

SA"PLE DESCRIPTIONS 12'•14' 14'• 16' 14'· 16' 12'· 14' 
12:00 ll:JO 12:30 13:00 

I L I I 

6EM£RAL ORGANICS 
I I I I 

TOC · Solid 197 m 145 m 

SOLIDS 
~ Solids 90 96 86 87 

• -. 

~ ... -~ 

NOTE: VALUES ARE "6/K&, ORY •EIBHT • 

• n/r • nat roquuted 
MOTE: This report contains test data 1nd no intorpretatian 11 intonded or ioplitd. 

--:--~--11- 1:m1 N. w. 11 rn Place. 



Engineers 
Plcnners 
Economists 

Scientists 

R E P D R T 0 f A M A L Y 5 l 5 

flarida Ctrtlflcatiant 821121 E82124 

AAA057 
07121/88 

P191 I af I 
Saopll MDII 56081 • 56084 

i City of Delray CH2M H i 1 1 
' 

Att.,ticn: Tim Sharp Proje~;t r-b: SEF24708.PS 
Addr...ss: lY8 Flee: IIi ved : 07122/88 

Copi!!'O to: Li,.... Rainger /!YB Ro!p::~rted : 07/7!9/88 

Collecteds 07/19/88 by Lisa Rainger 
Types o;;oi 1 

SAnPLE NUMBER 
I 

56081 
I 

56082 
I 

5608J ' 56084 
I I I . . 
I 

8-t 
I 

8-2 
I 

8·1 
I 

B-2 
SAMPLE DESCRIPTIONS 12' ·14' 14'- 16' 14'- 16' 12'- 14' 

12:00 UtlO 12tl0 UtOO 
I I I 

GENERAL OR6AHICS 
I I I I 

roc • saUd m 126 145 m 

SOLIDS 
t Sallds 90 86 86 87 

• 
' 

.-. r 

IDTE1 VALUES ARE M6/KS, ORY VEl8HT • 

• • 

' nlr • nat rtqut!ttd 
MOTEt Thi! rtpart cantains t1•t data and no interpretation is inttndtd or ioplitd. 

~-~- ...... ~ .... .., __ _ 
0114 377 :!442 



.. 

CH2M HILL ENVIRONMENTAL LABORATORY 
2218 RAILROAD AVENUE 
REDDING, CA 96001 916-243-5831 

cPORT TO: CH2M HILL/GNV 
SEF20647.EO 

'TENTI ON: DON HASH 
•MPLE DESCRIPTION: SOIL-CITY OF DELRAY 
1TE OF SAMPLE: 7-19-88 

'ST METHODS: EPA-60 t-80 1 <) 

TRACTION METHOD: EPA 5030 
56082 56083 
B-'~ 8-1 

CO~!ST 1 TUENT 114'-16') <14'-16') 

t.loromett1<.1ne 
omLJm~thane 

chlcrodifluoromethane 
nyl -.:hlorirJe 
1.l oroath~ne 
thylene chloride 
ichlcrofluorcmethane 
1-Dichlcrcethen,. 
l~ichloroethane 

~·1,2-Dichloroethene 
l<:Jrcfcrrn 
2-Dichloroethane 
1,1-Trichlor~ethane 

rbon Tetrachloride 
omodichloromethane 
2-0ichloroprooane 
5-1,3-Dichlorcpropene 
ichloroethene 
bromochloromethane 
1,2-Trichloroeth"·ne 
an5-l,3-Dichloropropene 
I:Jmcf!::lr-m 
1,2,2-Tetrachloroethane 
trachloroethene 
lorobenzene 
3-0ichlorobenzene 
2-Dichlorobenzene 
4-D•chlorobenzene 

<O. 1 
<0 .. 1 
<O. 1 
<0 .. 1 
< <). 1 
<0.5 
<!). 1 
<0.1 
( (1. 1 
<O. 1 
(0. 1 
<0. 1 
<O .. l 
<O. 1 
<O. 1 
<0.1 
{!). 1 
<!). 1 
<!). 1 
<0-1 
< <). 1 
<0 .. 1 
<O. 1 
<O. 1 
<O. 1 
< 0. l. 
< (J. 1 
<O. :l 

7-30-·88 

<O • .l 
< 0~ 1 
< 0 • .!. 
< 0 ~ 1 
< ') ~ 1 
<0~5 

<0"' 1 
<O .. l 
<O. 1 
<O. 1 
<O. 1 
<O. 1 
<O. 1 
<0. 1 
< 0. 1 
< o. 1 
<O" 1 
<!). 1 
"~ 0. 1 
<o. 1 
< 0. l 
<0.1 
<O. 1 
{!). 1 
< (l, 1 
<O. 1 
< (1. 1 
< <). 1 

7-30--88 

MMENTS: Result~ in milligrams per kilogr•m-
2-Chloroethylvinyl ~ther not analy~ed 

e information 5hown on this sheet is test data 

REFERENCE NUME!ER: 20619 
PAGE 17 OF 19 
DATE: 8-3-88 
PHONE: 
:OAMF'LED BY: LISA RAINGER 
DATE RECEIVED: 7-23-88 

01nd 
.lv5is or inter·pr_,t,~tion 

AL 'iST: ~.IL~----- APF'fiOYEil BY: '::=,.,.,J.~Q 



.. 

CH2~1 HILL ENVIRONMENTAL LABORATORY 
2218 RAILROAD AVENUE 
REDDING, CA 96001 916-243-5831 

:EF'ORT TO: CH2M HILL/GNV 
SEF24708.A8 

tTTEI'ATION: OIJN HASH 
AMPLE DESCRIPTION: SOIL-CITY OF DELRAY 
tATE OF SAMPLE: 7-19-88 

EST ~IETHODS: EPA-602-8020 
::\ Ti~;AC ri ON 1'1ETH00: EPA 503<) 

co~m T I TUENT 

56082 
!l-2 

(14'16') 

5608.3 
B-1 

(14'16') 

REFERENCE NUMBER: 20619 
PAGE 18 OF 19 
DATE: 8-3-88 
PHONE: 
SAMPLED BY: LISA RAINGER 
DATE RECEIVED: 7-23-88 

·------·----~-----------~----------------------·-------·~------------------
~~r'1ZI~n~ 

· o 1 t_\C~ n (-e 
:l:hyl b"'n::ene 
(ylena 
'hl orober";,.ne 
.• 4-Dichlorcb~n::ene 
,3-Dichlcroben::ene 
.~ichloroben::ene 

•ate Analy::ed, 

< o. 1 
<O. 1 
<O. 1 
<O. 1 
<O. 1 
<O. 1 
<0.1 
t~ 0. 1 

7-30-88 

<O~ 1 
<0. 1 
< o. 1 
< o. 1 
<0.1 
<O. 1 
<0.1 
< 04 1 

7-30-88 

:SMMENTB: p,.~ults are in milligrams P"',.. kilogram. 

"he in~ormatian shown on this sheet is test data only and 
10 interpretation i~ intended or implied • • 
\W>L YST' ~-~1:_~---------- ~~F'PRO'lE1f>-:-:y¢1CLt.../.~~£t<~f...--------
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Appendix F 
Analytical Results 

Preliminary Contamination Assessment Monitor Wells 

' ,, 



CH2M HILL ENVIRONMENTAL.LABORATOR!ES 
7201 N.W. 11th Place, P.O. Box 1647 

• 
Gainesville, rlo~ida 32602 
904/377-2442 

Sample Nos. 57455-57462 
Numbe~ of Samples: 8 
Date Completed: 09/12/88 
Date Reported: 09/16/88 

State of Flo~ida Certification No.: 82112, £82124 

REPORT OF ANALYSIS Paqe 1 of 3 

Client: 
Attention: 

City of Delray 
Mark Mo~ris, Dawn Sande~s 

Project No. SEl"24708.A8.00 
Received: 09/03/88 

Address: CH2M HILL Deerfield Beach Office 

Description of Sample: Water 
Collected on 09/01/88 by Greq Ford 
Samples were iced and chemically p~eserved 

EPA MethOd 601 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Dichloromethane 
1,1-Dichloroethene 

~.1-Dichloroethane 
~Trans-1,2-Dichloroethene 

Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Oichlorobromomethane 
1,2-Dichloropropane and 
Cis-1,3-Dichlorop~opene 

Ttichloroethene 
Dibromochloromet:hane and 
1,1,2-Trichloroethane and 
Trans-1,3,-Dichlo~opropene 

Bromoform 
Tatxachloroethene and 
1,1,2,2-Tetrachloroet:hane 

i15745S 
Travel 
Blank 
( E'Pb l 

BMOL 
BMDL 
BMDL 
BMDL 
BMOL 
BMOL 
BI'.DL 
BMDL 
BMOL 
BMOt 
BMOL 
BMOL 
BMDL 

BMOL 
BMDL 

BMDL 
BMOL 

BMOL 

~57456 

Bailer 
Blank 
<ee>bl 

BMDL 
BMDL 
BMOL 
BMDL 
8MOL 
BMOL 
Bl.WL 
BMDL 
BMDL 
BMOt 
8M0t 
BMOL 
BMDL 

BMOL 
BMDL 

BMDL 
BMDL 

BMOL 

~57457 

Duplicate 
( E'Pb) 

<to 
(10 
<10 
<10 
(lQ 
<to 
(10 
(10 
(10 
(10 
2. 7 (;') 
<to 
<to 

(10 
3. 9 ( l") 

<10 
(10 

- 94 

~57458 

W-108+ 
(ppbl 

BMDL 
BMOL 
BMDL 
BMDL 
BMDt 
BMDL 
BMOL 
BMDL 
BMDL 
BMDL 
BM.OL 
BMDL 
BMDL 

BMOL 
BMDL 

BMOL 
BMOL 

·.··:BMDL 

NOTE: (l") Presence indicated but less than stated Method Detection Limit of 
ppb (Dilution l"acto~: 1:) 

Method Detection Limit • 1 ppb Respectfully submitted, 
unless specified ot:he~wise 
ppb • Pa~ts per billion --~ 
BM.OL "Below Method Detection Limit ::::'J & ... - e. 8. 

Labo~ato{y Manager 

•
ha information shown on this sheat is test data on1y and no intetpretation of 
his data is intended or implied. 



.REPORT Of' ANALYSIS J?age 2 of J 

~57455 

Travel 
Blank 

EPA Method 602 Cpeb) 

Tert-Butyl Methyl Ether BMDL 
Benzene BMDL 
Toluene BMDL 
Chlorobanzene BMDL 
Ethyl Benzene BMDL 
o-,m- and p-Xylene BMDL 
l,J-Dichlorobenzane BMDL 
1,2-Dich1orobenzene ENOL 
1,4-Dichlorobenzene BMDL 
Tetrachloroet.hene (P) BMDL 

NOTE: (P) f'rom Photo Ionization Detector 
Method Detection Limit • 1 ppb 

• unless specified otherwise 
ppb • l'arts per billion 
BMDL ~ Below Method Detection 

Sa=ple Nos. 57455-57462 

~57456 

Bailer H57457 H57458 
Blank Duplicate W-tOB+ 
Cppb) (pcb) Cppb) 

8110L (10 BMDL 
811DL <to BMDL 
BI10L <to BMDL 
BMDL <10 BMDL 
BMDL <lO BMDL 
BMDL <lO BMDL 
BMDL (10 BMDL 
BMDL <to BMDL 
BMDL <10 BMDL 
BMDL 62 BMDL 

Respectfully submitted, 

Limit 

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

• 



EPA :1ethod 601 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Oichloromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dichlorobrcmomethane 
1,2-Dichloropropane and 
Cis-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane and 
1,1,2-Trichloroethane and 

•
ans-1,3,-Dichloropropene 
cmoform 

Tetrachloroethane and 
1,1,2,2-Tetrachloroethane 

EPA Method 602 

Tart-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
o-,m- and p-Xylene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzsne 
1,4~Dichlorobenzene 
Tetrachloroethane (I') 

!'age 3 of 3 

#57459 
W-98+ 

( ppb J 

BMDL 
BMDL 
BMOL 
8MDL 
BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
BMOL 
BMOL 
BMDL 
BMDL 

8MDL 
BMOL 

BMDL 
BMDL 

BMOL 

BMOL 
BMDL 
BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMDL 
BMOL 
BMOL 

NOTE: (PJ From Photo Ionization Detector 
Method Detection Limit • 1 ppb 
unless _specified otherwise 
ppb • Parts per billion 
BMDL • Below Method Detection 

#57460 
W-1 

(ppb) 

BMOL 
BMOL 
BMDL 
BMOL 
BMDL 
BMDL 
BMOL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMOL 
BMDL 

8MDL 
B.IIDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

sample Nos. 57455-57462 

~57461 

W-4 
(ppb) 

BMDL 
BMDL 
BMDL 
BMOL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
EMDL 

BMDL 
3.2 

BMDL 
BMOL 

63 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
8MOL 

47 

~57462 
W-6 

(ppb) 

<10 
(lO 

<10 
<10 
<10 
<10 
qo 
<to 
<to 
<tO 
<to 
(10 
< 10 

<10 
13 

<10 
<to 

930 

<10 
<10 
<10 
<10 
<to 
<10 
<to 
<10 
(10 
650 

Respectfully submitted, 

Limit _---.. , Ll ~~fl<·=:::;;r~~:.......=e;..!:e==-:=!!=-~K 
Laboratory Manager 

•

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



Engtneers 
Planners 
Economists 
ScientiSts ORSANICS ANALYSIS DATA SHEET 

:ory Naoae1 
·~le ID: 

CH2M HILL/\16\'t 
II 851>00 I 

Concentration: 
Saaplo Matrix: 

LOW 
WATER 

Date E• tractod1 
Date Anal yz od: 0'1/15/88 

1.0 Saapl• 10: 113 57463 133~ 

nbar 

-o 
3 
-2 
3 
b 

5 

~ 
01-!5 
b 
-I 

Chloro•othane 
Bro•o•ethan• • 
'linyl Chloride 
Chloroethane • 
Methylene Chloride 
Acetone • • • • 
Carbon Disulfide , 
Trichlorofluoro•othane 
1,1-Dichloroethone 
1,1-Dichloroethano 
1,2-Dichloroethen• (totall 
Chlorofor. •• 
1,2-Dichloroethane 
2-Butanone •• , 
1,1,1-Trlchloroethane 
Carbon Tetrachloride 
IJi nyl Acttate , • 
8ro•odichloro•tthane 
1,2-0ichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibro•ochloromethane • 

Porcent \'toistur!: 

VOLATILE CO"POUNDS 

uq/1. 
10 u 
10 u 
10 u 
10 u 

8 9J 
43 
~ u 
5 u 
!5 u 
5 u 
5 u 
5 BU 
s u 

10 u 
5 u 
5 u 

10 u 
!5 u 
5 u 
5 u 

60 
5 u 

79-00-5 
71-43-2 
100!11 -02-t. 
110-75-B 
7!5-2!5-2 
!5"-78-6 
108-10-1 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 
541-73-1 
101>-41>-7 
'15-!50-1 

Co•pound analyzod for but not detected. 
Co•pound was detocttd In QC blank. 
Reported valu• less than quantltition 1iait. 
Surrogato Standard r&portod as per~tnt rocovvry. 

F'ore l 

• 
CH2MHILL 

Dilution Factor: 

1,1,2-Trichloroeth~n• 

B•nltne , • . . . 
trans-l,l-Oichloropropono 
2-Chloroethylvinyltther 
Bro•ofor• • • • 
2-Hvxlnone , • • 
4-Mvthyi-2-Pentanon~ 

Tttra~hloroethena 

1,1,2,2-Tetrachloroethanv 
Toluont 
Chlorob•nzane 
Ethyl bonz tne 
Styron• 
Xylenu !totall 
1,3-Dichlorobvnzeno 
1,4-Dichlorobenz•n• 
1,2-0ichlorobtnzene 

To I utne-dB - SS , , 
1,4-Broao+luorobonzent- SS 
112-Dichloroethane-d4 - SS 

uq/L 
5 u 
5 u 
5 u 

10 u 
5 8U 

10 BU 
10 u 

1200 
10 BU 

5 u 
!5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

110 
II 0 
100 

205.277.1444 



Engi/19f3f$ 
Pfonners 
Economls/3 
Sc/entls/3 

CAS 
Nuabtr 

CH211 HI LLI ~6~ 
V!!BS6 

TENTATIVELY IDENTIFIED COIIPOUNDS 
<Page 4 l 

Cqtpqynd Naet 

NOT I DENTIF lED 
se~i-volatll~ coapound5 found. 

Estiaated caapaund concentration using RF•I. 

p•g• !A for co•plete definitions of the data 
orting qualifiers, 

• 

• 

r---------------, 
I Saaplt Nuaber I 
I W3 57463 133~ I - -L---------------J 

Fl'iiC Sciln 
tion Nul 

E•t! uttd 
Cgnc ug/L 

VOA 70 J 



Engineers 
Planners 

OA&ANlCS ANALYSIS DATA SHEET 

1tory lla•er 
101pl1 101 

CH21'1 HILL/1'161'1 
II 8~6002 

Conc~ntral!onr 

Suple l'latrhr 
Percent l'loisturer 

LOW 
WATER 

Date E•troct~dr 
Oat~ Anal yud: 091 UIBB 

I, o : S~nple lOr W:! ~7464 1500 

VOLATILE CO"POUNDS 

·3 
. q 

. 4 

. :; 
·2 
. 1 
·I) 

-~ 

·4 
·3 
1-0 
·3 
,-2 
·3 
·b 
·5 • ·5 
·01-5 
·b 
l-1 

Chlorouthan• 
9ro•o•ethanR • 
Vinyl Chloridt 
ChloroRthanR • 
Methylene ChloridR 
Acttoo• .. ~ •• 
Carbon Dlsulfid" • 
Trlchlorafluoro•"thane 
1,1-Dichloroethene 
1,1-Dlch1oroethanR 
1,2-Dlchloroethen• (total! 
Ch1orofor• , •• 
1,2-0ichloroRthanu 
2-Butanone •• 
1,1,1-Trichlaroethane 
Carbon T~ttrachlorlde 

Vinyl A"tatR 
Bro•odichloro•ethane 
1,2-Dlchloropropan~t 

cts-1,3-Dithloropropene 
Trichloroethene • , 
Dibro~ochlora•ethan~t • 

ug/L 
10 u 
10 u 
10 u 
10 u 

7 BJ 
.27 

5 u 
5 u 
5 u 
5 u 
:5 u 
5 BU 
:5 u 

10 u 
5 u 
~ u 

10 u 
5 u 
5 u 
5 u 

87 
5 u 

Co•pound analyztd for but not dttected. 
Co•pound ""' detected in QC blank. 

CAS NuMber 
79-00-:5 
71-43-2 
10061-02-a 
110-75-8 
7:5-25-2 
591-78-a 
108-10-1 
127-18-4 
79-34-5 
108-SS-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 
541-73-1 
106-46-7 
9:5-50-1 

Reported volu" less than quontitatlon ll•lt. 
Surrogate Standard reportod ao ptrcent recovery, 

For" I 

• 

Dilution Fa~tor: 

1,1,2-Tri,hloroethan& 
B•nzene ••• , .. 
trans-l,l-Oichloropropene 
2-ChloroethylvinylethRr 
Bro•ofor• ..•• , ~ 

2-Hex~nane ••• , 
4-~tthvl-2-Pentanon~ 

Tetrothloroethen@ 
1,1,2,2-Tetrachloro&thane 
Tolu11ne 
Chlorabtntent 
Ethylbenztne , 
Styrtnt , •• 
Xylenes ttotllll 
l,l-Oithlorobenztnl 
1 1 4-0icnlorobvnztne 
1,2-Dlthlorobenzone 

ug/L 
s u 
~ u 
!! u 

10 u 
5 BU 

10 BU 
10 u 

250 
10 BU 
s u 
5 u 
!! u 
!! u 
s u 
s u 
s u 
5 u 

Toluen&-d8 - SS • , 110 
1,4-Brotofluorobonzon&- SS 110 
1,2-Dith1oroethant-d4 - SS 110 

.... _ ~ 

CH2/IIIoittL 2567 F&lrltmtJDtiwJ. P. 0./Jat ZJt1'US. ZO$.Z71.1U4 



Engineln 
P/anf"'af$ 
Economists 

· ScientiSts 
CH2PI HILL/!!6!! 
'II IBiS+ 

TENTATIVELY ID£NT!FtED CD!!POUNDS 
(Page 41 

r---------------, 
I Sa~ple Nu•ber I 
I W5_57464_1~00 I 
L---------------1 

CAS Fr1c Scan Estl11t1d 
~~r~--------------------·~C~au•~o~a~u~n~d~N~••~•L-------------------~t~l~awn~~N~u~•--~C~o~n~;~uuaul~L~ 

NOT IDENTIFIED 
·mi-•olattle co•pound• found. 

;ti~ated co•pound concentration using RF•l. 

1ge lA for co•plttt definitions of the d1ta 
.inq qualifiers. 

• 

., 

• 

For• I 

CH2MHILL 2/SaT F-"1-0rfvt>. P. 0. B<»t 230548. 
Alh'lliiMIHfli ... _ AJ-.,.3«1 ffJ 

51 J 

205.211.1444 



--~-----------------------~--------------~-----~ •. 

Engineers 
Planner~ 

Economists 
Scientists 

ORSANtCS ANALYStS DATA SHEET 

1ry Na.••= 
'I e lD' 
iuple ID: 

CH2" HILL/ 116" 
!1 as&oo I 

Concontration: 
Suple Matri•: 

I, OM 
MATER 

DUe Extracttdl 
Dat• Anal yud: 

0'1/09/88 
0'1/13/98 

1.0 WELL 3 57463 Percont l1oi~ture: 

11r 

2 

4 

7 
& 

I 
s 

• 
q 

·8 
; 

' I 
2 

' 7 
4 
-3 
-8 
-2 
l 
9 

• 

N-Nitrosodiftethyl~•ine 

Pheno I • • • • • • 
Aniline • . .• 
bist2-ChloroethvllEther 
2-Chlorophenol ••• 
1,l-Olch1orobenzeno 
1,4-0ichlorobenzene 
Benzyl ~!coho! • • 
1,2-0lchlorobenztne 
2-l1ethylphenol ••• 
bi§t2-ChloroisopropyllEther 
4-nethylphenol • , ••• , 
N-Nitroso-0!-n-Propyla•ine 
Hexachloroethane • 
Nitrobenzene 
lsophorone •• 
2-Nit r ophenol 
2,4-Dilethylphenol 
Benzoic Acid , 
bist2-Chloroetho~yll1•thane 

2,4-0ichlaropheno1 • 
1,2,4-Trichlorobenzvne 
Naphthalene , • , , 
4-Chloroanillne • , 
Hexachlorobutadlene 
4-Chloro-3-•ethylphenol 
2-Methylnaphthalene 
He•ach1orocyclopentodlene 
2,4,&-Trichlorophenol 
2,4,~-Trichlorophenol 

2-Chloronaphthaltne 
2-Nitroanillne , 
Ol•ethyl Phthalate 
Actnaphthy1ene , • 
2,&-0inltrotoluene 
3-N• troani 1 ine 
Acenaphthenl , • 

• 

uq/L 
10 u 
10 u 
10 u 
10 lJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
I 0 U 
10 u 
10 u 
10 u 
10 u 
:so u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 lJ 
50 u 
10 u 
~0 u 
10 u 
IO U 
10 u 
so u 
10 lJ 

- Cannot be separated fro• dlphenylaaine. 
Com~ound analyzed for but not dttact~d. 
Co•pound ""' dtttcttd In QC blank, 

CAS Hulb!r 
:SI-29-:S 
100-02-7 
132-114-'1 
121-14-2 
84-&b-2 
7005-72-l 
Bb-73-7 
100-01-& 
534-52-1 
Bll-30-b 
122-o&-7 
101-55-3 
119-74-1 
87-811-:S 
85-01-B 
120-12-7 
84-74-2 
2011-44-0 
12'1-00-0 
9:1-&B-7 
91-94-1 
:11>-5~-3 
218-01-'1 
117-BI-7 
117-94-0 
205-'19-2 
207-0B-9 
:S0-32-B 
193-3'1-:S 
53-70-:S 
I 'H -24-2 

D•AAr~a~ y~'••• 1m•• than auantitatton li•it. 

Dilution Factor1 

ug/L 
2,4-0initropheno1 ~0 U 
4-Nitrophtnol :SO U 
Oiben:ofuran , 10 U 
2,4-Dinitrotoluene 10 U 
Oltthylphtha1ate • 10 U 
4-Chlorophany1-phenylethar 10 U 
Fluorene , • • • • • , 10 U 
4-NI traani I i ne • , • • so u 
4,6-0initra-2-••thy1phenal ~0 U 
N-Nitrosadlphenylaaine <11 10 U 
1,2-0iphenylhydrazine , • 10 U 
4-Bra•ophenyl-phenyltther 10 U 
Hexachlaroben:vne 10 U 
Pentachlorophtnol • • 10 U 
Phenanthrene • • • • • 10 U 
Anthracene •• , • 10 u 
Oi-n-8uty1phthalate 10 U 
Fluoranthtne • , , • 10 U 
Pyrent • , , • • 10 U 
Butylbenzy1phtha1ate 10 U 
3,3'-Dichlorobenzldlne 20 U 
B•nzotalanthrocene • • 10 U 
Chrysene • , , •• , ·• , • 

1 
... -10. U 

bis<2-EthylhuyllPhthalatt _ 34 
01-n-octylphthalate (0 U 
Benzo(blfluoranthtnl 10 U 
Btnzo<klf1uoranthen• 10 U 
B•nzolalpyrenl , • • 10 U 
lndtnoll,2,3-cdlPyrene !O U 
Oibenz(a,hlAnthracent 10 U 
B•nzolg,h,ilplrylene • 10 U 
-----·------~----·---~-----
Nltrabenztne-d~- SS . 110 
2-Fluoroblphtnyl - SS Bb 
Ttrphtnyl-d14 - ss 110 
Phtnol-d5 - ss , . ~s 
2-Fluo~ophenol - SS '11 
2,4,&-Tribro•ophenal - SS 77 



Engineers 
Plonnefl 
Economists 

Sclenttm OR8ANlCS ANALYSIS DATA SHEET 

tory Nue: 
lp I e I D: 

CH2~ HILL/~SM 

118~60<)2 

Con~entrat ion: 
Saaple "atrh: 

LOW 
WATER 

Date Extracted~ 
Date Analyzed~ 
Dilution Factor: Simple !D: WELL 5 57464 Percent Mai•ture: 

SE"lVOLATILE CO"POUNDS 

nbe~r~--------·------------------~u~/L~-
~ N-Nitrosodi•tthyla•int 10 U 
-2 Phenol • • • • • 10 U 
3 ~n i I in e • • • I o U 
-4 bis!2-ChloroethyllEther 10 U 
3 2-Chlorophenol • 10 U 
-1 11 3-Dichlorob&nl&ne 10 U 
-7 1,4-0ichlorobennn& 10 U 
-6 Benzyl ~lcohol 10 U 
1 1.2-Dichloroben:ene 10 U 
7 2-Methylph•nol 10 U 
-1 bis!2-ChloroisopropyllEther 10 U 
-~ 4-Kethylphenol • • • • 10 U 
-7 N-Nitroso-Di-n-Propyla•ine IO U 
1 He•achlorotthane 10 U 
l Ni trobtnau • IO U 
I hophoront • , • • 10 U 

·• 2-Nitrophenol 10 U 
2,4-0i~ethylphenol 10 U 

) 

• I 

·2 
. I 
l 
·8 
l 
7 

• 
' 2 

' 7 

' ·3 
·8 
-2 
2 
1 

Benzoic Acid • • 50 U 
bis(2-Chloroetho•yl"ethant 10 U 
2,4-Dichlorophenal • • 10 u 
1 1 2,4-Trichlorobenzene 10 U 
Nophtholene • • • 10 U 
4-Chloroaniline 10 U 
He•och1orobutadlene 10 U 
4-Chloro-3-•ethylphenol 10 U 
2-M•thylnaphthalene 10 U 
Hexachlorocyclopentadien• 10 U 
2,4,6-Trichlorophenal 10 U 
2,4,~-rrtchlorophenol ~o u 
2-Chloronaphthal•ne 10 U 
2-Nitroaniline SO U 
Di••thyl Phthalate 10 u 
~cenaphthylene • 10 U 
2,6-Dinitrotoluene 10 U 
3-Nitroaniline ~0 U 
~~~naphthene 10 U 

· Cannot be ~eparatod fro• diph•nyla•ine. 

CAS Nu1ber 
51-28-S 
100-02-7 
132-64-9 
121-14-2 
94~66-2 

7005~72-3 

86-73· 7 
100-01-6 
534~~2-1 

86•30-b 
122-66-7 
101-55-3 
118-74-1 
87-86-~ 
8~-01-8 
120-1'2-7 
84-74-2 
2011-44-Q 
129-00-0 
85-68-7 
91-94-1 
Sio-~~-3 

218-01-9 
117-91-7 
117-84-0 
20S-9q-2 
207-08-9 
50·32·8 
193·39·~ 

53-70-3 
191-24-2 

I
, pouo~ analyzed ;or but nat detected. 

pound was detected in QC blank. 
oported value 1••• than qu•ntitation li•it. 

Surroq~te Standard reported •• percent r•covvry. 

J""Li.,il..l 1...111 I 

2,4-Dinitrophenol 
4-Nitrophenol 
Dlbentofuran •• 
21 4-Dinitrotoluene 
Dlethylphthalate • 
4-Chlorophenyl•phenyle~her 
Fluoren@ ..• , , .. t , 

4-Nitrolniline • • . • • 
41 6-0initro-2-•ethylphenol 
N-Nitrosodiphenvla~ine !ll 
11 2-Diphenylhydratint 
4-Bro•aph•nyl-phvnylvther 
Htxacnlorobenzene 
Pentachlorophenol 
Phenanthrent •• 
Anth,.actne • • • . 
01-n·Butylphthalate 
Fluor&ntnene ••• 
Pyr•n• • • • • • 
Butyl benzyl phthalate 
3 1 3"-Dichlorobenzidin• 
Btnza(alonthracone • 
Chrysene • • • • • 
bis!2-Ethylhe~yllPhthalate 

Di-n-octylphthalato 
Benzo(blfluoranthene 
Benzo!klfluoranthene 
Benzo(alpyrene • 
lndeno(l,2,l-cdlPyrene 
Dibtnz(a,hlAnthracen• 
Btnzo!g,h,llptrylone 

Nitrob•nzene-d5 - SS • 
2-Fluorobiphenyl - SS 
T•rph•nyl-d14 - SS 
Phenol-d~ - SS •.. 
2-Fiuorophenol ~ SS 
2,4,6-Tribro•opnenol - SS 

09/08/88 
09113/88 

1.0 

ug/L 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
~0 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

98 
91 

100 
71 
89 
7:! 



Engineers 
Pranners 
Economists 
Sc/en~ 

R E P 0 R T 0 F A N A L Y S t S 
AAA202 

10112188 
P1qt 1 of 1 

Saopto Nasi '7443 • '74&4 Florid& Ctrtification: 82112; E82124 

City of 0&1ray CH2M H i 1 l 

At ten tier,. Marl< Morris Proj....:t 1\b: SEF24709,A8.00 
Addre<>o;;: ~ R&ell'ived: 09/03/89 

Copie<> to: D.a..., S.ander'!IOF'B R"ported: 10/12/88 

Co ll ec; ted : O'i' 101188 by Groog Ford 
Typot: ..ater, grab 

I SA"PLE NU"BER l746l 57404 l ~ ... ,, ~,,,,,,, .. I 

WoLL ll Vtt t ll I 
,; 

"ETALS 
I 

l Antioany • FU (0.2 I <o.2 
Arunic • FU (0,00' I <O.OOS 
8orylliUI • Fl (0.01 ' <0.01 
C&dliul • Fl I 0.0003 

I l I <0.0002 
Chraliuo, Tat · Fl <O.Ol I (0,05 • Capptr • FL (0.02 1 <o.o2 
Ltid • FL (0.002 I (0.002 
"trcury · CV <0.0002 (0.0002 
Nlcktl · FL (0,0' <0.0' 
Sthniul <O. 001 <0.001 
Sitvtr · Fl <0.02 <0.02 
Tho! Liul • Fl (0, <O.S 
Zinc · Fl 0.04 (0.01 

NOTE: Valuts irt oq/1 iS subst•nct unl111 athtrMill st•tvd. 

• 
Respoctfully subtltted, I . :z-.a -m ... _e:. s= f); .. . 
Thata• c. Eoonnistr, Libar•tary "•••qtr 

n/r • nat rtqutsted 
NOTE: This rtpart contains t1st data ind no intorprttition is intendtd or ilplitd. 

!XJ4. 377. 2~ 



CH211 HILL 
118511 

ORGANICS ANALYSIS DATA SHEET 

PESTICIDE I PCB C011POUNDS 

~---~----------+ 
I s .. pl• NulbUI 
I 118:!6001 
+--------------+ 

ontrHiont 
Extra~ted/Prepared: 

LOll Alu•ina Clunup _ Yu ..J_ No 
0~/QS/88 Separatory Funnel Extra~tion Yes 

Analyad: 
/Di I Fodor: 

0'1/IB/88 Continuous Liquid-Liquid Extraction .L Y1~ 
I 

ont Moi•ture: !Decanted) 

llunber US/L 
84-6 olpho-BHC O.Oi u 
8:5-7 beta-BHC . 0.02 u 
86-B d•lta-BHC 0.01 u 
~-9 guu-BHC ! Ll nd•n• l 0.01 u 
4-8 H•ptochlor . • • 0.01 u 
00-2 Aldrin . . . • . . 0.01 u 
-57-3 HeptHhlor Epoxide 0.01 u 
'18·8 Endosulfan I 0.02 u 

• Dieldrin 0.02 u 
4,4'-00E . 0.02 u 

o-8 Endrin . . 0,02 u 
3-65-9 Endo~ulfan II 0.02 u 
4-8 4,4'-DDD • • . 0,02 u 
-07-8 Endosu I tan Sui hte 0.02 u 
9-3 4 1 4'-DDT . • 0.02 u 
3-5 11tthoxy~hlor • 0.04 u 
4-70-5 Endrin Keton• 0,02 u 
9-03-6 Chlordont 0,1 u 
-3:1-2 Toxophene 0.5 u 
'4-11-2 Aroclor-1011> o.8 u 
•4-28-2 Aroclor-1221 2 u 
·1-16-5 Aroclor-1232 2 u 
,9-21-9 Aroclor-1242 • 0.8 u 
'2-29-6 Aroclor-1248 0.4 u 
'7-69-1 Aroclor-12:!4 0.2 u 
16-82-5 Aroclor-121>0 0.2 u 

U - Co•pound anolyled for but not detected. 
8 - Co1pound MaS det1ct1d In QC blank, 
J - R•port•d valUI I••• than quantltotion lllit, 
C Conflr•ed by 8C/11S. 
E - Concentration IXCtld$ instru•tnt calibration ran91. 

~-Secondary dilution r•~ult. 

;.•-.r 

·- .. -



CH2" H!l.L 

ORSANICS ANALYSIS DATA SHEET 

PESTICIDE I PCB CO"POUNDS 

+---~-·-·------+ 
l Sa•pl~ Nu•b•r l 
: 11856002 
+-------~-·~·4-+ 

entratlanl LOll Alu•ina Clunup Yes ...!_No 
' Extracted/Preporedl 
' Analyztdl 

09/08/BB 
09/ 18/8!1 

IDil Foetor: 
.ent "olstura: !Decanted) 

Nu~ber 

·84-6 ilpha-BHC 
·85-7 bata-BHC 
·86-8 delta-BHC 
19-9 gu .. •BHC !Lind~nel 

·4-B Heptochlor • • . • 
·00-2 Aldrin . • . . 
··57-l Heptachlor Epaxide 
·98-8 Enda•ul fan I 
i7- t Dieldrin 

I 4 1 4'-DDE . 
Endrin 

3-65-9 Endasul fan II 
i4-B 4 1 4'-0DD 
-07-9 Endosulfan Sut hte 
~9-3 4 1 4'-00T • 
·3-5 ""thoxychlar 
'4-70-5 Endr! n Ketone 
19-0l-6 Chi orchne 
-35-2 To•aph~n• 

'4-ll-2 Aroclor-1016 • 
•4-28-2 Aracl or- t 221 
·1-U.-5 Aroclor-1232 
.9-21-'1 Aroclor-1242 
'2-29-6 Aroctor-1248 
'7-69-1 Arac I or-1254 
16-82-5 Aroclor-IUO 

US!L 
0. 01 u 
0.02 u 
0.0! u 
0.0! u 
0.0! u 
0.0! u 
0.01 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0,04 u 
0.02 u 

Q. t u 
0,5 u 
o.a u 

2 u 
2 u 

0.8 u 
0,4 u 
0.2 u 
0.2 u 

U - Co•~ound •naly:ed for bu~ no~ de~eo~ed. 

9 - Co•pound •as d•tectad in QC blank. 

Separatory Funnel E•traction Ves 
Continuous Liquid-Liquid Extraction _X_ Yes 

J - Reported vo~lue l11s• than quantitatlon li•lt. 
C - Conflr••d by BC/"S. 
E - Concantration exceeds instru•ent calibration range. 
D - S•condory dilution r11~ult • • Fora l 



• 
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Appendix G 
Analytical Results 

Split Sampling with Aero-Dri Consultant 
May 25, 1988 



CH2M HILL ENVIRONMENTAL LABORATORIES 

•
01 N.W. 11th Pl~ce, P.O. Box 1647 

ainesville, florida 32602 
904/377-2442 

Sample Nos. 54398-54419 
~umber of samples: 22 
O~te completed: 06/13/88 
Date Reported: 06/29/88 

St~te of Florida Certific~tion No.: 82112, £82124 

REPORT Of ANALYSIS 

client: 
Attention: 
Address: 

City of Delray 
Bob Wright 
CH2M HILL Deerfield Beach Office 

Description of Sample: Water Samples 

Page 1 of 5 

Project No. SEF24708.A4 
Received: 05/31/88 

collected on 05/25/88 by Derrik Williams 
samples were iced ~nd chemically pre•erved 

EPA Method 601 

Chloromethane 
Bromomethane 
vinyl chloride 
chloroethane 
Dichloromethane 
l,l-Dichloroethene 

•
1-Dichloroethane 
ans-1,2-Dichloroethene 

chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
C~rbon Tetrachloride 
Oichlorobromomethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethane 
Oibromochloromethane and 
1,1,2-Trichloroethane and 
Trans-1,3,-Dichloropropene 
Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrachloroethane 

~54398 

pW-24 
(pob) 

<10 
<10 
<10 
<10 
<10 
<to 
(10 

40 
<to 
<10 
(10 
(10 
<10 
<10 
<10 

22 

(10 
<to 

270 

NOTE: Method Detection Limit ~ 1 ppb 
unla•s specified otherwise 
ppb ~ Parts per billion 

~54399 

PW-23 
(ppb) 

BMDL 
BMOL 
BMDL 
BMOL 
BMOL 
BMDL 
BMDL 
2.7 

BMDL 
BMDL 
BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMDL 

8MDL 
BMDL 

20 

BMDL ~ Below Method Detection Limit 

• 

~54400 

PW-22 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
ll 

BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
1.2 

BMOL 
BMDL 

BMOL 

~54401 

pW-25 
(ppb) 

BMDL 
BMOL 
BMDL 
BMDL 
BMOL 
8MOL 
BMDL 
8MOL 
BMDL 
BMOL 
BMOL 
BMOL 
BMDL 
8MDL 
BMOL 
BMOL 

BMOL 
BMOL 

BMDL 

~54402 

MWC4-;, 
(ppb) 

BMDL 
BMDL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
BMDL 
BMOL 

BMOL 
BMDL 

BMOL 

Respectfully submitted, 

~54403 

MWC4-B 
(ppb) 

BMDL 
BMDL 
BMDL 
BMOL 
BMOL 
BMOL 
BMOL 
SMDL 
BMOL 
BMOL 
8MDL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 

BMOL 
BMOL 

BMDL 

.,.., ... ~-~~e.~:-:""--~e:--·:.....b:=c:=;;t:<O~:V"l....-' 
Laboratory Manager 

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



... EPORT OF ANALYSIS Page 2 of 5 

#54398 
PW-24 

EPA Method 602 (ppb) 

Tert-Butyl ~!ethyl Ether (10 
Senzene (10 
Toluene (10 
Chlorobenzene (10 
Ethyl 6enzene (10 
o-,m- and p-Xylene <10 
1,3-0ichlorobenzene (10 
1,2-Dichlorobenzene <10 
1,4-0ichlorobenzene (10 
Tetrachloroethene• 190 

NOn;, •rrom Photo Ionization Detector 
Method Detection Limit ~ 1 ppb 
unless specified otherwise 
ppb • Parts per billion 

#54399 
PW-23 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
BMCL 
BMDL 
BMCL 

2l 

• BMDL • Below Method Detection Limit 

sample Nos. 54398-54419 

'i54400 HS4401 ~54402 ~54403 

PW-22 PW-25 MWC4-A MWC4-B 
( ppb) (ppb) (ppb) (ppb) 

BMDL BMDL 2.2 81-'DL 
BMDL BMDL BMDL 81-'DL 
BMDL BMDL BMDL BfiCL 
BMOL BMDL BMOL • BMCL 
BMOL BMDL BMDL Bf!DL 
BMOL BMOL BMOL BMOL 
BMOL BMDL BMDL BI"DL 
BMDL BMDL SMDL BMCL 
BMDL BMCL BMCL BIADL 
BMCL BMDL BMOL BMDL 

Respectfully submitted, 

012 .. . c. e . _Q~ 
Laboratory Manager 

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

• 



lll?ORT Of ANALYSIS 

EPA Method 601 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Dic:hloromethane 
1,1-Dichloroethene 
1,1-0ich1oroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dic:hlorobromomethane 
1,2-Dic:hloropropane 
Cis-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane and 

•
1,2-Trichloroethane and 
ans-1,3,-Dichloropropene 

Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrac:hloroethane 

I::PA Method 602 

Tert-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl Bem:ene 
o-,m- and p-Xylene 
1,3-0ichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Tetrachloroethane• 

Page 3 of 5 

#54404 
MWC4-C 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
8.1 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

NOTE: •from Photo Ionization Detector 
Method Detection Limit • 1 ppb 
unless specified otherwise 
ppb • Parts per billion 

#54405 
MWC2-A 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMOL 
BMOL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMOL ~ Below Method Detection Limit 

Sample Nos. 54398-54419 

#54406 
MWC2-B 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

~54407 

MWC2-C 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BMDL 
SMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

#54408 
B.B. 

(ppbl 

BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
BMOL 
!:!MOL 
BMDL 

2 .l 
BMDL 
BMDL 
BMOL 
BMOL 
SMDL 
BMDL 
BMDL 

BMOL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
BMDL 

Respectfully submitted, 

~54409 

Dup H 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMOL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
8MDL 
BMDL 

.BNOL 
; • r 

;;-Pet - e. e J?:. "--' 
Laboratory Manage~ 

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



~PORT OF ANALYSIS 

EpA Method 60 l 

Chloromethane 
8 romome thane 
Vinyl Chloride 
Chloroethane 
DichlorOillethane 
t,l-Dichloroethene 
1,1-Cichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-oichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Oichlorobromomethane 
1,2-0ichloropropane 
Cis-1,3-0ichloropropene 
Trichloroethene 
Oibromochloromethane and 

lllt,2-Trichloroethane and 
~rans-1,3,-Dichloropropene 

Bromoform 
Tetrachloroethene and 
t,l,2,2-Tetrachloroethane 

EPA Method 602 

Tert-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
o-,m- and p-Xylene 
1,3-Dichlorobenzene 
1,2-0ichlorobenzene 
1,4-0ichlorobenzene 
Tetrachloroethene•• 

Page 4 of S 

•54410 
?!WCJ-A 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM.DL 
BM.DL 
BM.DL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BM.DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

#54411 
MWC3-B 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
8MOL 
BMDL 
BMDL 

BMOL 
BMDL 

BMDL 

BMOL 
BMOL 
BMDL 
BMOL 
BMDL 
BMOL 
BMDL 
BMOL 
BMOL 
8MOL 

Sample Nos. 54398-54419 

~54412 

MW-3 
(ppb) 

(10 
<to 
<to 
<to 
<10 
<10 
<to 
<to 
<to 
<to 
<to 
<to 
<tO 
<to 
<to 

32 

<to 
<to 

330 

<to 
<10 
<tO 
<to 
<to 
<tO 
<to 
<to 
<to 
220 

#54413 
MWCl-B 
(ppb) 

<SO 
<So 
<SO 
(50 
<50 
<so 
<So 
<So 
<So 
(50 
<SO 
<SO 
<so 
<SO 
<so 

22* 

<SO 
(50 

2,600 

<SO 
<So 
<SO 
<So 
<so 
<SO 
<SO 
(50 
<SO 

1,800 

~S4414 

MWCl-A 
(pob) 

(100 
<too 
<100 
<100 
<100 
<too 
(100 
<tOO 
<100 
<too 
<too 
<too 
<too 
<too 
<100 
(100 

<too 
<too 

6,300 

<too 
<100 
<too 
<100 
<tOO 
<too 
(100 

<100 
<too 

4,100 

NOTE: *Presence indicated but less than stated Method Detection Limit of SO ppb 
(Dilution Factor: t:SOJ 

• 
••From Photo Ionization Detector 

Method Detection Limit ~ 1 ppb 
unless specified otherwise 
ppb ~ Parts per billion 
BMOL ~ Below Method Detection Limit 

Respectfully submitted, 

;s-e ·-e . 
Laboratory Manager 

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



~EPORT OF ANALYSIS 

EPA Method 601 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Dichloromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dic:hloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dic:hlorobromomethane 
1,2-Dichloropropane 
Cis-1,J-Oich1oropropene 
Trichloroethene 
Oibromochloromethane and 

...t,l,2-Trichloroethane and 

...,rans-1,3,-Dic:hloropropene 
Bromoform 
Tetrachloroethene and 
1,1,2,2-Tetrachloroethane 

EPA Method 602 

Tert-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
o-,m- and p-Xylene 
1,3-0ichlorobenzene 
1,2-Dich1orobenzene 
1,4-0ichlorobenzene 
Tetrachloroethene•• 

Page 5 of 5 

~54415 

MWC1-C 
(ppb) 

BM.OL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
!!MDL 
BMDL 
1.1 

BMDL 
BMDL 
BMDL 
BMDL 
SMDL 
BMDL 
BMDL 

BMDL 
BMDL 

2.0 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

1.6 

#54416 
MW-2) 

(ppb) 

< 5 '000 
(5,000 
(5,000 
(5,000 
<s.ooo 
(5,000 
(5,000 
<5,000 
(5,000 
(5,000 
(5,000 
(5,000 
<5,000 
(5,000 
(5,000 
<5,000 

(5,000 
<S,OOO 

62,000 

<5,000 
<s,ooo 
(5,000 
(5,000 
(5,000 
(5,000 
(5,000 
<5,000 
(5,000 
53,000 

Sample Nos. 54398-54419 

B44l7 
MW-1 

Cppb) 

<500 
(500 
<sao 
(500 
< 500 
(500 
(500 
<500 
(500 
(500 
<sao 
(500 
<sao 
<SOO 
<SOC 
450• 

(500 
(500 

23,000 

(500 
<sao 
<500 
<sao 
(500 
<Sao 
(500 
(500 
<500 

15,000 

#54418 
Dup. 

(ppb) 

<10 
(10 
<10 
<10 
<10 
<10 
(10 
(10 
<10 
<10 
<10 
(lQ 

<lO 
<lO 
<10 

32 

<to 
<10 

270 

<lO 
(10 
<to 
<10 
<10 
(10 
<10 
(10 
(10 
210 

H544l9 
T.B. 

(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

NOTE: "Presence indicated but less than stated Method Detection Limit of 500 ppb 
(Dilution Factor: 1:500) 

• 
••From Photo Ionization Detector 

Method Detection Limit a 1 ppb 
unless specified otherwise 
ppb ~ Parts per billion 
BMDL ~ Below Method Detection Limit 

Respectfully submitted, 

Laboratory Manager 

The information shown on this sheet is test data only and no interpretation of 
this data is intended or implied. 
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ORGANICS ANALYSIS DATA SHEET 
IP!qe 21 

SE"IVOLATlLE COMPOUNDS 

r~l:ton: 

tr•ct&d/Prepared: 
•l·t:ed: 

LON -- .. -----------·-'!.b i () 7 I§.!?. ___________ _ 

•H:":u8a ~--------------
I FH;tor: ____ _!_,_ ____________ _ 

Moi!ture: IQ!!c>.nt&dl 

].R ______ ---------------___ \!.!l.!.l,. __ 
' Phenol • • • • • tO IJ 

4 

'.~- ~ 

3 

• 
. I 

. ) 

·8 
-2 

,1nilint- ••.• 
bts(2-Chloro~th·d iEtner 
2-CIII or onher.a I 
1,3-0ichlornben:en~ 

I .~-Oiohlaroben:eoe 
Ben:·d Alcch~t •• 
1.~-0ichlorobcnzene 

l·M•thvlph~nal .. 
bi!I~ .. CI•loroi!oproovliEther 
4-Methylphenol •• 
H•Hitroso-Di-n-Propyla•ine 
He••chloraethan~ 

~litrob~n:z:9r1R 

l<oollaran.. • 
2-lli tr optoer.ol 
<,4-Di•ethylphenal 
Ben~otc Acid . • 
bi•I2-Chloro .. tho•vlnethane 
2,4-0ichlorophenol . 
1.2,4-Trlchloroben:ena 
Naphthalene . . • 
4-Chloroaniline 
He•ach1orobutad1ene 
4-Ch1oro-3-Methylpneno1 
2-Hethvlnaphthal~n~ 

He•acnlorocyclopentadien~ 

2,4,6-fri~hloroph~nol 

2~~,5-Trichl~rophenol 

2-Chlorohaphthalene 
2-Nitroolniline • 
Oi~~tlovl Ph(l,alato 
Acon•phthvlene •• 
2,~-0irl,trotoluene 

to 
10 
10 
10 
10 
1 •J 
10 
10 
10 
50 
I 0 
1 0 
t 1) 

10 
iO 
10 

q 

lQ 
10 
~0 

to 
so 
jl) 

IQ 

l'.J 

ll 
IJ 
u 
u 
u 
IJ 
ll 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u 
J 
u 
IJ 
u 
J 
u 
u 
u 
u 
tJ 
u 
u 
u 

GPC Sle>nu~ 'e: .1 Ito 
Separatorv Fu~~~~l e~traction y~~ 

Continuou~ Liouid-Liquld E:tr•otlon 

~AL!i'!.'l.ll.!l.!. ...... ______ ----·-----··-··-·-·---..\!.\l.L_L_ 
99- 1)~-: 3-~littainii~n• 50 U 
83-32-~ Ac~n~phthen~ t0 U 
Sl-29-5 2.4-G~~itroah~nol 50 U 
100-92-7 4-Nitrooh~~~~ 50 U 
l32-64-~ 

l21-l •l-2 
a~-o:.-2 

700S-7:-.~ 

86-7!-7 
I00-10-o 
534-52-t 
8.:0-30-6 
lQ 1-~~--3 
118-74-1 
87-86-:1 
95-01-B 
120-12-7 
84-74-2 
206-44-0 
129-00-1) 
8~·68-7 

1746-111-6 
91-94-1 
~6-:1~-3 

117-81-7 
ZIB·•Jl-9 
117-84-0 
20~·99-2 

207-08-9 
~o-32-B 

I ?3-39·5 
~3-70-j 

191-24-i 

Dib'ii!,1::il~~~r.;il \1) i.i 

2~q-Dinttrotalua11e 10 tl 
Oiethcl Phthat~te IU U 
~l-t.!.J or t.:~~nt.:nv 1-phL:r•\·l ~tt1ar i 1) u 
F-\HOt'~l"lll2 11) IJ 

,-Hltr~a.nilir1e. 'j(t 1J 
4.6-Dinitra-2-Mdth.l~hohal ~0 IJ 
N-Nilrosadi~l.an'il•••ine Ill 10 U 
4-Bromophenyl-phvnvl~ther 10 U 
HRx~chlorobRn~ene 10 U 
P9nt~chloropheno1 10 U 
Phen•nthrone • 10 U 
Anthr.cene • • IQ IJ 
01-n-Butwlphlh•l•te 10 U 
F1uo•anthone . 10 U 
Pyrene • t 0 \1 
But•lben:ylphthalate 10 U 
Totrachlorodlben:o-p-dio:ln 10 U 
3~3'-0ichloroben:idin~ . :o U 
Ben:oiAIAnthracene • • 10 U 
blsi2-Ethylhex711Phthalate 140 
Chrv~en! 10 U 
Oi-n-Ortyl Phthal•t• 10 U 
Ben:olbiFluoranthene 10 U 
Ben:a<klFiuoranthene 10 U 
B~n:tii~JPyr~~e 10 IJ 
lndP.n~ll,l,3-cdiF'yrene IQ U 
Oibon: ~•,hJAnthricena 10 U 
Ben:o<~,n,iiPeqlone. 10 u 

l moound •nal·,~d for bu\ not detecte~. 

~po\thd w~~ d~t~ctfd in QC bl~~k. 

~oorle~ •alue le~s th•n quanttt•lton limit. 

For ill 
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CW/FICATION NU!IERS: S21!2: £82114 llllliilr GAIN!SVILL£, FLORIOA 12j02 

• 

REPORT OF ANALYSIS 

Cliontl 
AttRntton: 
AddrtUI 

CITY OF DELRAY 
BOB WRIGHT 
DFB OFFICE 

D&scr i gti.Q_n of SWlJ!..L 

WATER 

ProJ!et No. SEF24708.A4 
Received: 0513L/8B 

Collected on 0~126/88 bv DERRICK WILLIAMS 

54416 

11W 2 

------ PARAMETE!l..R -------- ---------
METALS 

Anti•ony 
Arsenic 
hrylliu• 
CidillUdl 
Chroai u•, Tot•! 
CoppRr 
Lud, Totd 
Nlc;kel 
Soleniu• 
Silver 
Thalliu• 
Zinc 

(0.2 
(0.002 • 
<0.01 
0.0005 
(0.05 
0.025 
0.005 
<O.O~ 

<0.001 
(0,02 
(0.5 
(0.01 

NOTE: Values are mgt! as substaneo unle•s other•iso stotod, 

• • Analyzod by Method of Stand•rd Addition. 

PAGE I 

07/06/BB 

Rtspectfully submittod, 

;-;--( = €?. b' f) Anaiy9es pertor~od in accordanco with 
~ethodt approvtd by the USEPA 
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Appendix H 
Analytical Results 

Split Sampling with Aero-Ori Consultant 
Auqust 4, 1988 

·. ""-~ 
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Client: 
1\ttention: 
1\ddress: 

City of Delray 
Mark Morris, Dawn Sanders 

Project: No. SEF2470B.I\9.04 
Received: 08/06/88 

CH2M HILL Deerfield Beach Office 

Description of Sample: Water 
Location: 
Collected on 08/04/88 by Greg Ford 
Samples were iced and chemically preserved 

EPI\ Method 601 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 

•
'chloromethane 
1-Dichloroethene 

1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Diehloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dichlorobromomethane 
1,2-Dichloropropane and 
Cis-1,3-Dichloropropene 
'!'richloroethene 
Dibromochloromet:hane and 
1,1,2-Trichloroethane and 
Trans-1,3,-Dichloropropene 
BJ:omoform 
Tetrachloroethene and 
1,1,2,2-Tetrachloroethane 

ij56439 
MWC-4A 
Cppb) 

BMDL 
BMDL 
BMCL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 
BMDL 

3.3 

NOTE: Method Detection Limit • 1 ppb 
unless specified otherwise 
ppb ~ Parts per billion 

ij56440 
MWC-48 
(ppb) 

BMOL 
8MOL 
BMOL 
8MDL 
BMOL 
BMDL 
BMDL 
BMDL 
8MDL 
BMDL 
BMOL 
BMDL 
BMDL 

BMOL 
1.2 

BMDL 
BMOL 

5.0 

8MDL ~ Below Method Detection Limit 

*56441 
MWC-4C 
Cppb) 

BMOL 
BMDL 
BMDL 
BMCL 
BMDL 
BMDL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
1.1 

BMDL 
BMOL 

8.5 

.56442 
MWC-2C 
(ppb) 

BMCL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
8MDL 
Bl'UlL 
BMOL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

*56443 
MWC-28 
Cppbl 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMI''" 
BMOL 

BMDL 
BMOL 

BMDL 
BMOL 

1.7 

Respectfully submitted, 

--2 L? 
:rl~ ..... c: 

Laboratory Manager 

#56444 
MWC-21\ 
(ppb) 

8MDL 
BMDL 
BMDL 
BMDL 
SMDL 
BMDL 
BMDL 
8MDL 
BMDL 
8MDL 
BMDL 
BMDL 
BMDL 

BMDL 
a MDL 

BMDL 
BMDL 

a MDL 

a·. ""--" 
~e information shown on this sheet is test data only and no interpretation of 
IIJia data is intended or implied. 
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#56439 
MWC-4A 

EPA Method 602 (ppb) 

Tart-Butyl Methyl Ether BMDL 
Benzene BMDL 
Toluene BMOL 
Chlorobanzene BMDL 
Ethyl Benzene BMDL 
o-,m- and p-Xylene BMDL 
1,3-Dichlorobenzene BMOL 
1,2-Dichlorobanzene BMDL 
1,4-Dichlorobenzene BMDL 
Tetrachloroethene• 3.0 

NOTE: 

• 
•From Photo Ionization Detector 

Method Detection Limit ~ 1 ppb 
unless specified otherwise 
ppb • parts per billion 

*56440 
MWC-4B 
(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

4.1 

BMOL • Below Method Detection Limit 

Sample Nos. 56439-56467 

#56441 ,56442 *56443 *56444 
MWC-4C MWC-2C MWC-2B MWC-2A 
(ppb) (ppb) (ppb) (rpb) 

BMDL BMDL BMDL BMDL 
BMDL BMDL BMDL BMDL 
BMDL BMDL BMOL BMOL 
BMDL BMDL BMDL · BMOL 
BMDL BMDL BMDL BMOL 
BMDL BMDL BMOL BMOL 
BMDL BMOL BMOL BMOL 
BMDL SMOL BMDL BMOL 
BMDL BMDL BMDL BMDL 
7.4 BMDL 1.7 BMDL 

Respectfully submitted, 

-:!A ... e . .c.J2: .... 
Laboratory Manager 

The info~ation shown on this sheet is test data only and no interpretation of 
this data is intended or implied • 

• 



lllPORT or ANALYSIS 

EPA Method 601 

Chloromethane 
Bl:Comomethane 
Vinyl Chloride 
Chloroethane 
Dichloromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-0ichloroethene 
Chloroform 
1,2-Dic:hloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dichlorobromomethane 
t,2-Dichloropropane and 
Cis-1,3-0ichloropropene 
Trichloroethane 
Dibromochloromethane and 

• 
1, 2-Tric:hloroethane and 

rans-1,3,-0ic:hloropropene 
Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrac:hloroethane 

EPA Method 602 

Tert-Butyl Methyl Ether 
Ben.z:ana 
Toluene 
Chlorobenzene 
Ethyl Benzene 
o-,m- and p-Xylene 
l,J-Dichlorobenzana 
1,2-Dic:hlorobenzene 
1,4-Dic:hlorobenzene 
Tetrachloroethane•• 

Page 3 of 6 

156445 
E.B. 

(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

#56446 
MWC-l.A 
(ppb) 

(100 
<too 
<too 
<too 
(100 
(100 
<too 
<too 
<100 
(100 
(100 
<tOO 
<too 

<too 
<too 

(100 
<tOO 

3000 

<too 
<too 
(100 
<too 
(100 
(100 
(100 
(100 
<too 
2900 

sample Nos. 56439-56467 

#56447 
MWC-lB 
(ppb) 

<too 
<too 
<too 
<too 
<too 
<too 
(100 
<too 
<too 
(100 
<too 
<too 
<too 

(100 
<too 

<too 
(100 

1100 

(100 
<too 
<too 
(100 
<too 
<too 
<100 
<too 
(100 
1100 

~56448 

MWC-lC 
(ppbl 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

1.5 
BMDL 
BMDL 
BMDL 
SMDL 

BMDL 
BMDL 

BMDL 
BMDL 

SMDL 

BMDL 
BMDL 
SMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

#56449 
MW-3 

(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
9.3• 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
29 

BMDL 
BMDL 

30 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

29 

#56450 
MW-4 

(ppbl 

BMDL 
BMDL 
BMDL 
BMDL 
SMDL 
BMDL 
BMDL 
BMDL 
1.0 

BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

NOTE: •oata suggests presence of mixed CIS and Trans isomers. Quanitation based 
on Trans isomers. 

• 
••From Photo Ionization Oatector 

Method Detection Limit ~ 1 ppb 
unless specified otherwise 
ppb • Parts per billion 
BMDL ~ Below Method Detection Limit 

Respectfully submitted, 

Laboratory Manager 

The information shown on this sheet is test data only and no interpretation of 
this data is intanded or implied. 
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EPA Method 601 

Chloromethane 
Bromomet.hane 
Vinyl Chloride 
Chlorcethane 
Dichlcromf!t.hane 
1,1-Dichloroethene 
1,1-Dichloroet.hane 
Trans-1,2-Dichlcroet.hene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichtoroet.hane 
Carbon Tetrachloride 
Dichlorobr~momf!t.hane 

1,2-Dichloropropane and 
Cis-1,3-Dichloropropene 
Trichlcroet.hene 
Dibromochloromethane and 

•
,1,2-Trichlcrcethana and 
rans-1,3,-Dichloropropene 

Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrachlcroethane 

EPA Method 602 

Tart-Butyl Methyl Ether 
Benzene 
Toluene 
Ch1orcbf!nzene 
Ethyl Benzene 
c-,m- and p-Xylene 
1,3-Dichlcrobenzene 
1,2-Dich1orcbenzene 
1,4-Dichlcrcbenzene 
Tetrachloroethane•• 

Page 4 of 6 

156451 
E.B. 

(ppb) 

BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
BMDL 
BMDL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 

BMOL 
BMDL 

BMOL 
BMOL 

BMDL 

BMOL 
BMOL 
BMOL 
BIIDL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMDL 

156452 
MW-1 

(ppb) 

<100 
(100 
(100 
(100 
(100 
(100 
(100 
(100 
(100 
(100 
<100 
(100 
(100 

(100 
96* 

(100 
(100 

3900 

<100 
(100 
(100 
<100 
<100 
(100 
<100 
(100 
(100 
3700 

Sample Nos. 56439-56467 

156453 
MW-2 

(ppb) 

(5000 
<5ooo 
<sooo 
<5ooo 
<5ooo 
(5000 
<5ooo 
<sooo 
<SOOO 
(5000 
<5ooo 
<5ooo 
<5ooo 

<sooo 
(5000 

<sooo 
<sooo 

66,000 

(5000 
<5ooo 
<SOOO 
(5000 
<5ooo 
(5000 
<sooo 
<sooo 
<sooo 

63,000 

156454 
MWC-3A 
(ppb) 

BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
BMOL 
BMDL 
BMDL 
BMOL 
BMOL 
BMOL 
BMOL 

BMOL 
BMOL 

BMOL 
BMDL 

BMOL 

BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
BMDL 
BMOL 
BMDL 
BMOL 
BMDL 

#56455 
MWC-38 
(ppb) 

BMDL 
BMDL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 
BMOL 
BMOL 
BMDL 
BMDL 
BMOL 

BMOL 
BMOL 

BMOL 
BMOL 

BMOL 

BMDL 
BMOL 
BMOL 
BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
Bl'IDL 

156456 
MW-5 

(ppb) 

BMOL 
BMOL 
BMOL 
BMOL 
BMDL 
BMOL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMOL 
BMDL 

BMDL 
BMDL 

25 

BMDL 
BMDL 

12 
BMOL 

3.7 
17 

BMOL 
BMOL 
BMOL 

24 

NOTE: •presence indicated but less than stated Method Detection Limit of 100 ppb 
(Dilution Factor: 1:100) 

• 
••From Photo Ionization Detector 

Method Detection Limit ~ 1 ppb 
unless specified otherwise 
ppb ~ Pares per billion 
BMDL • Below Method Detection Limit 

Respectfully submitted, 

The information shewn on this sheet is test. data only and no interpretation of 
this data is intended or implied. 
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EPA Method 601 

Chlorol!lethane 
Bromomethane 
v iny 1 Chloride 
Ch1oroethanQ 
Dic:hloromethane 
1,1-0ic:hloroethene 
1,1-0ic:h1oroethane 
Trans-1,2-Dichloroe~hene 

Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dichlorobromomethane 
1,2-0ic:hloropropanQ and 
Cis-1,3-Dichloropropene 
Trichloroethane 

•
ibromochloromethane and 
,1,2-Trichloroethane and 

Trans-1,3,-Dic:hloropropenQ 
Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrachloroethane 

EPA Method 602 

Tert-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl, Benzene 
o-,m- and p-Xylene 
1,3-DichlorobenzenQ 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Tetrachloroethane• 

Page 5 of 6 

#56457 
MW-6 

(ppb) 

(100 
(100 
(tOO 
<too 
(100 
(100 
<100 
(100 
(100 
<too 
<too 
(100 
<too 

<too 
(100 

(100 
(100 

2700 

(100 
<too 
<too 
(100 
(100 
<too 
<too 
(100 
<too 
2800 

NOTE: *From Photo Ionization Detector 

*56458 
MWC-5A 
(ppb) 

<tOO 
<tOO 
(100 
(tOO 
(100 
<tOO 
<tOO 
(100 
<tOO 
<100 
(100 
<tOO 
(100 

(tOO 
<tOO 

(100 
(100 

1300 

(100 
<tOO 
<100 
(100 
<100 
<too 
<tOO 
<lOO 
<100 
1300 

Sample Nos. 56439-56467 

#56459 
MWC-58 
(ppb) 

<to 
(tO 
(10 
(10 
<to 
(10 
<to 
<to 
<10 
(10 
(10 
(tO 
<to 

(10 
(tO 

(10 
(tO 

3t0 

(10 
(tO 
(10 
<to 
(10 
<to 
<to 
<to 
(10 
310 

#56460 
E.B. 

(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
SMDL 

BMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

#56461 
PW-25 
(ppb) 

<to 
(10 
<to 
(10 
<to 
(tel 
(10 

aa~~~:lt 

<to 
(10 
<to 
<10 
<to 

(10 
39 

<to 
(10 

340 

<to 
(10 
(tO 
(10 
<to 
(10 
<to 
(10 
<to 
360 

#56462 
PW-22 
(ppb) 

. ·~ .. 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
!I MDL 

11'* 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

SMDL 
BMDL 

BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

**Data suggests presence of mixed CIS and trans isomers. Quanitation based 

• 
on trans isomets. 
Method Detection Limit s 1 ppb 
unless specified otherwise 

·ppb ~ Parts per billion 
BMDL ~ Below Method Detection Limit 

Respectfully submitted. 

:/..£ ... 
La.l;)oratory Manaqer 

The information shown on this sheet is test data only and no interpretation of 
this data is intended or implied. 
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EPA Method 601 

Chloromethane 
Bromomethane 
llinyl Chloride 
Chloroethane 
Oichloromethane 
1,1-0ichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Dichlorobromomethane 
1,2-Dichloropropane and 
Cis-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane and 

•
,1,2-Trichloroethane and 
rans-1,3,-Dichloropropane 

Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrachloroethane 

EPA Method 602 

Tert-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
o-,m- and p-Kylene 
l,J-Dichlorobenzene 
1,2-Dich1oroben~ene 

1,4-Dichloroben~ene 

Tetrachloroethane• 

Page 6 of 6 

~56463 

PW-26 
(ppb) 

BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMCL 
BMDL 

BMDL 
BMCL 

BMDL 
BMDL 

BMCL 

BMDL 
BMDL 
BMDL 
BMCL 
BMCL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

NOTE: •From Photo Ionization Detector 

,56464 
PW-23 
(ppb) 

· BMDL 
BHDL 
BMDL 
BHDL 
BMDL 
BMDL 
BMDL 

1.2"* 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 

BMOL 
4,6 

BMDL 
BMDL 

26 

BMDL 
BMDL 
BI'IOL 
BMDL 
BMDL 
BMDL 
BMCL 
BMDL 
BMDL 

26 

Sample Nos. 56439-56467 

#56465 
T .B. 

(ppb) 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
Bl'IOL 

BMDL 
BMDL 

BMDL 
BMDL 

BHOL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMCL 
BMDL 
BMDL 
BMDL 
BMDL 

#56466 
MWC-6A 
(ppb) 

(10 
(10 
(10 
<to 
<to 
(10 
(10 
(10 
<to 
(10 
(tO 
(10 
(10 

(10 
<to 

<to 
(10 

520 

(10 
(10 
(10 
<10 
<to 
<to 
<to 
(10 
<to 
560 

156467 
MWC-68 
(ppbl 

BMDL 
BMOL 
Bl'lllL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 

BMDL 
BMDL 

8.0 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

7.3 

••oata suggests presence of mixed CIS and trans isomers. QUanitation based 

• 
on trans isomers. 
Method Detection Limit ~ 1 ppb 
unless specified otherwise 
ppb ~ Parts per billion 
BMDL ~ Below Method Detection Limit 

Respectfully submitted, 

Laboratory Manager 

The information shown on this sheet is test data only and no interpretation of 
this data is intended or implied. 
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904/377-.2442 

Sample Nos. 56542-56543 
Number of Samples: 2 
Oate completed: OB/19/88 
Oaf:• ?.e~rted! CB/~4/08 

StA~e of.Flor4da Certification No.: 82112, E82124 

PEPORT OF ANALYSIS Page 1 of 2 

Client: 
Attention: 

Ci ey of Delray 
Hark Morris/Dawn Sanders/DFB 
CH2M HILL Deerfield Beach Office 

Project No. SEF24708.A9 
Received: 08/10/88 

Address: 

Description of Sample: Water Samples 
Location: 

REVISED Collected on 08/10/88 by Richard Nevalis 
Samples were iced and chemically preserved 

10/gY/fY MU/5: 

EPA Method 601 

Chloromethane 
Bromo~~~ethane 

Vinyl Chloride 
Chloro .. thane 

•
Dichloromethane 
1,t-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Diehloroethene 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroathane 
Carbon Tetrachloride 
Di~hlorobromomethane 

1,2-0ichloropropane and 
Cis-1,3-Dich!oropropene 
Trichloroethene 
Dibromoch!oromethane and 
1,1,2-Trichloroethane and 
Trans-1,3,-Diehloropropene 
Bromoform 
Tetrachloroethane and 
1,1,2,2-Tetrachloroethana 

#56542 
Production 
Well 24 

(ppb) 

(100 
<too 
<too 
(100 
<too 
<.too 
<too 

93 (F) ' (T) 
(·100 
(100 
(100 
(100 
(100 

<too 
77 (F) 

~ 

<100 
<100 

770 

#56543 
Travel 

Blank 
(ppb) 

BMDL 
BMDL 
BI<OL 
8MDL 
BHDL 
BHDL 
BMOL 
BMOL 
BMDL 
BMDL 
BMDL 
BMDL 
BMOL 

BMOL 
BMOL 

BMOL 
BMDL 

BMOL 

NOTE: (Fl Presence indicated but less than stated Method Detection Limit of ppb 
(Dilution Factor: 1:) 

• 
(T) Data suggests presence of mixed CIS and Trans isomers. Quanitation 

based on Trans isomers. 
Method Detection Limit ~ 1 ppb Respectfully submitted, 
unless specified otherwise 
ppb • Parts par billion 
BMDL • Below Method Detection Limit ;re . 

Laboratory Manager 
.D.~ 

The information shown on this sheet is test data only and no interpretation ot 
this data is intended or implied. 
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REVISED 
10/ot/?? #IW5 

EPA Method 602 

Tert-Butyl Methyl Ether 
Benzene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
o-,m- and p-Xylene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Tetrachloroethene (P) 

Page 2 of 2 

NOTE: (P) From Photo Ionization Detector 
Method Detection Limit ~ 1 ppb 
unless specified otherwise 
~pb • Pa~s per billion 
BMDL • Be l~w i·le thod o .. tectic:.l\ ;:.im.i t • 

Sample Nos. 56542-56543 

156542 *56543 
Production Travel 
Well 24 Blank 

(ppb) (ppb) 

(100 BMDL 
(100 BMDL 
(100 1.0 
<100 BMDL 
<100 BMDL 
(100 BMDL 
(100 BMDL 
(100 BMDL 
(100 BMDL 

480 BMDL 

Resp,ctfully submitted, 
·. 

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

• 
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Appendix I 
Results of the Groundwater Flow Modeling 

of the 20-Series Well Field 
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GROUNDWATER 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. Bth Street south to lOth 
Street. Both of these well fields currently have a permit'ted 
capacity of approximately 7.0 million gallons per day (mgdl. 
T~e 20-ser~es Well Field is th(t..i.t:(_' s largest capa7ity well 
fJ.eld and l.S permitted to pump 8. 8 !!)qd"""J The well fJ.eld con­
sists of six production wells (PW-21 through PW-26) located 
along S.W. 15th Avenue between S.W. 7th Street and Royal 
Palm Drive. 

A fourth well field (Figure l) is under construction within 
the property boundaries of the Delray Beach Municipal Golf 
course. This well field is referred to as the Golf course 
Well Field and comprises seven wells between Atlantic Avenue 
to the north, Lawson Boulevard to the South, congress Avenue 
to the east, and Homewood Boulevard (S.W. 26th Avenue) to 
the west. The well field is scheduled to be in operation by 
the fall of 1988, and will have a permitted capacity of 
7.5 mqd. 

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

BAC:KGROUND 

The City of Delray Beach 20-Series Well Field was found to 
be contaminated with the volatile organic solvents tetr~chlor­
oethene (PCE) and trichloroethane (TCE) in July 1987. Befoi·_e..) 
this discovery, this well field had provided a steady source 
of water since its installation in the late l9!0s-. 

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 
contamination in this well have been below the State of 
Florida established maximum contaminant 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-Ori, a division of Davie Compressor, as 
the suspected source of contamination. Aero-Ori overhauls 
compressors and related equipment and is located approximately 
1,000 feet southeast of the 20-Series Well Field (Figure 2). 

During a meeting between the South Florida Water Management 
District (SFWMO) and the City on February 10, 1998, 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 operation of the Golf Course Well 
Field would be allowed, the City must demonstrate 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 occurred, 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 
movement of groundwater towards the well fields over time. 
The particle tracking routine uses the water levels simulated 
by the groundwater flow model to determine the velocity field 
of 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 behavior 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. 

• 

• 

3. Trace the path of Hater in the 20-Series Well Field 
during the period after the discovery of contamination 
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 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 aquifer in the vicinity of Delray 
Beach is composed of the Pamlico Sand and Anastasia formations. 
Lithologic 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 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 uncon­
fined aquifer. No laterally-persistent confining layers 
appear to be present above 200 feet bls. 

Water levels in the surficial aquifer range from 8 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 regional groundwater flow appears to be 
towards the east-southeast (Land et al., 1973), but canals 
and pumping well fields 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 • 

DBT085/094 5 
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MODEL DESCRIPTION 

Groundwater conditions were simulated by using a computer 
code developed by the U.S. Geological Survey (McDonald and 
Harbaugh, 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 be estimated and 
entered into the computer program during the model setup and 
calibration, 

The particle tracking routine uses 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 wate.r particle at the 
center of each computational cell 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 
outline 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 various 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 Intracoastal Waterway provided 
the eastern boundary. 

The model grid was constructed over the modeled area and 
encompassed all significant hydrologic boundaries and the 
North, South, 20-Series, and Golf Course Well Fiel~s. 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 South Well 
Fields because their influences were considered remote from 
the areas of concern (i.e,, the 20-Series and Golf Course 
Well Fields) • 

DBTOBS/094 6 
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Initial estimates of the a~eal hydrologic cha~acteristics 
were de~ived f~om several sou~ces of info~ation. The hy­
d~aulic conductivity, specific yield, and thickness of the 
aquifer we~e obtained f~om published values (Russel and Axon, 
1984; Schroeder et al., 1958) and compa~ed with other models 
that have been used in the area (Palm Beach county Well 
Field Protection Ordinance, 1987). The effects of canals on 
groundwate~ levels were estimated from publications (Miller, 
1984), communication with SFWMD, and data from the Lake 
Worth Drainage District. 

MODEL CALIBRATION 

Initial estimates of the model paramete~s were adjusted in 
the calibration process to ensure an accurate simulation of 
observed hydrologic conditions. Groundwater levels were 
measu~ed in non-pumping wells at the North, south, 20-se~ies, 
and Golf Course Well Fields on April 1, 1988. Water level 
measurements were also collected from a series of U.S. Geo­
logical survey monitor wells. All measurements were made in 
refe~ence to NGVD. 

The goal of the calibration phase was to recreate the 
hydrologic conditions leading up to April 1, 1988, and match 
the observed and simulated groundwater levels as closely as 
possible. Calibration ~uns of the model included distinct 
time frames representing nine pumping periods preceding April 
1, 1988, in the City's operational well fields. The pumping 
data was based on info~mation originating from the City's 
water treatment plant (WTP). 

SENSITIVITY ANALYSIS 

Groundwater flow is affected by many hydrologic factors, the 
significance of which may vary. A sensitivity analysis was 
therefore perfo~ed to observe 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 ~echarge, which cannot or have not been 
accurately measured. The results of the analysis showed 
that aquifer t~anmissivity and hydrologic conductance 
between the canals and groundwater in the well field areas 
had the most significant effects on g~oundwater levels. 

After completion of calibration and the sensitivity analysis, 
the model was used to simulate past, p~esent, and future 
conditions of the aquifer • 

DBT085/094 7 
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HISTORICAL SIMULATIONS 

Since the detection of contamination in the 20-Series Well 
Field in July 1987, a number of 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 contamination to when 
contamination had been detected in all six 20-Series wells, 
a series 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 were developed. 
to illustrate major changes in well field pumpage schemes, 
and also to reveal how the contaminant plume was spread 
throughout the well field. 

Since the full horizontal extent of the contaminant plume 
has not been clearly defined, the contaminant plume can only 
be delineated around the production 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 • 

PERIOD 1--PRIOR TO 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. Figure 3 depicts the simulated 
steady-state groundwater levels generated by MODFLOW and the 
approximate extent of the known contaminant plume at that 
time. Contamination above the MCL had not yet been detected 
in PW-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 
case, Figure 3 depicts groundwater flow as converging towards 
the 20-Series Well Field. Dissolved contaminants in the 
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groundwater generally follow the flow paths of the 
groundwater and would therefore b~ converging towards the 
well field also. 

PERIOD 2--fROM OCTOBER 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 ta~en out of 
service to prevent contamination from entering the finished 
water at the WTP. During this period, mechanical failures 
in the pumps forced shutdown of PW-25 and PW-26. PW-25 was 
restored to service by December 21, 1987, and and PW-26 by 
January 6, 1988. During the last 22 days of this time 
period, PW-22, PW-25, and PW-26 were operational, and PW-21, 
PW-23, and PW-24 were out of service. · 

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

figure 5 depicts the flow lines generated by the particle 
tracking routine. The flow lines help illustrate how the 
contaminant plume spread from the area surrounding PW-21, 
PW-23, and PW-24 to the areas surrounding PW-22 and PW-25 • 
Also 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 period, 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 3 weeks, contamination 
was found in PW-26, the City's remaining, previously uncontam­
inated 20-Series production well. Although contamination 
levels increased during the J weeks preceding GAC install­
ation, MCLs were never exceeded. 

Figure 6 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 • 

1n 
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The flow lines show how the contaminant plume spread from 
the area surrounding PW-21, through PW-25, ana to the area 
surrounding PW-26. 

The sequence of pumping periods ana the changing approximated 
plume boundaries reflect the mobility of contaminants within 
the influence of the pumping wells, and substantiate the 
impor~ance of maintaining a consistent pumping schedule within 
the well field. The groundwater flow model, which has provi­
ded insight into the past movements of the contaminants, can 
also predict future paths of contaminants once the Golf 
Course Well Field becomes 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 respect 
to the movement of contamination from the 20-Series 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 best case and 
worst case scenarios. The greatest risk to the Golf Course 
Well Field occurs if the 20-Series Well Field becomes inoper­
ative. The resulting groundwater flow pattern would provide 
the most likely scenario for contaminant migration towards 
the Golf Course wells. The safest scenario would be when 
all 20-Series wells are pumping. Both scenarios were simu­
lated with MODFLOW ana the particle tracking routine. 

Figure 8 shows the predicted groundwater levels when the 
Golf Course wells are operating at their permitted capacity 
(7.5 mgd) ana 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 9 shows the predicted paths the groundwater 
and contaminants could follow under this pumping scenario. 
The simulation predicts that contaminated groundwater within 
the 20-Series Well Field area could eventually be drawn to­
wards PW-BW, PW-9W, and PW-lOW 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 ana 20-Series Well 
Fields are operational. Influences from the 20-Series wells 
extend approximately 1,600 feet to the west ana buffer the 
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effects of the Golf Course Well Field on the contaminated 
area. This is shown in Figure 11 with the flow lines and by 
the presence of a groundwater diviae just to the west of 
Congress Avenue. The presence of the groundwater divide is 
important in preventing the Golf Course Well Field from influ­
encing contaminated groundwater from the 20-Serias 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. Figure 12 shows 
the predicted groundwater levels, and Figure 13 illustrat~s 
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. Note that the location of 
the groundwater divide also remains unchanged. 

The absence of one wall in the 20-Series Well Field apparently 
has minimal impact on the eastern extent of the Golf Course 
Well Field influence: however, removing more than one 
20-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 increase 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 organic compounds, PCE 
and TCE. The alleged source of the contamination is a 
compressor rebuilder, Aero-Dri Corp., a division of Davie 
Compressor. Aero-Ori 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 
west 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 
co~taminant plume is likely to be contained within the area 

1 Q 

I 
t 

I 
I 
I 



~; .. 
~ 

• j 

.! 

1l.OwG 

FIGUAE n 

J>W. i, 
• 

~ 

Scol.e:: ~ • =- 800' 

LEQEt!D 

PROOliCliOH 'liEU. LOCAliDH 

INFERRED CONT ANIHN<T 
PLUWE BOUNDARY 

- Sliii.\.A TED <OIIOUIID WATER 
Wa.t:IIEHT 

APP AilE NT GROUND WATER 
01\0IDE 

Simulated Ground Water 
Flow Lines-Golf Course t.: :f.\r.IIIW Wells On/20-Series Wells On 



....... ~ ...... 

··o l 
1 ~h~ r .--, =\ I ld 

f12 owe 

FIGURE 12 

Pw-il:il 

• 

ff!d 
--l-0-

St.: ole~: l ~ -==HOtl. 

LEGEND 

PROOUC noo ~Ll l.OCA noN 

lNFf RAEO CON T "'M:INAN I 
.PlU._.£ BOUNDARY 

GAOUNO WA. TEfit lf VEl 
COOT OUR (f oot-NCW) 
(C.:)rlhOJur i;n1eJ"''o'UUI 1.0 f .. l) 

Simulated Ground Water 
Level Con tours- Go I f. Course 
Wells On/ 20-Series PW-24 Off 



-.. - ...... 

• ~·-• 

DW<l 

l 
0 .. 

.!. 

I 
Ill 
01 

FIGURE 13 

P'III-U 
0 

~ 

@ 
S.co~o0: 1 .. = aoo· 

LEOEtp 

PKODUCliON \III"EU.. LOCA. TION 

INFERRED CON T -'M.INAH T 
PLUUE BOUNDARY 

..,.._ SI ... UL A lEO CROUNO WATER 
..,_O'VE;t.~£NT 

APP AAEH T GFI:OONO WA. ffR 
DIV.O( 

Simulated Ground Water 
Flaw Lines- Gal f Course l-':f.'ffllll 
Wells On/ 20- Series PW- 2 4 Off -· '• 



• 

• 

• 

of the 20-Series Well Field. 
plume movement was estimated 
ticle tracking routine. 

Groundwater and contaminant 
by us~ng a flow model and par-

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-lOW. The modeling 
also 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-Series Well Field are operational 
while the Golf Course wells are pumping, the known extent of 
the groundwater contaminatio!) __ sho.uld _not.migrate __ from_ the ___ _ 
influence of the 20-Series wells. This assumes that the 
area of contamination does not extend beyond 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-lOW 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 recommended that the City make repairs to the nonopera­
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 fields. Recommended locations 
of early-warning monitor wells are shown in Figure 14. Pro­
posed Monitor Wells 1 and 2 would be used to 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- to 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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Engineers 
Planners 
Economists 
Scientists 

May 19, 1989 

SEF24708.DO 

Herbert W. A. Thiele, Esq. 
City Attorney 
310 S.E. 1st 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-Series 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, 

Marks. Morris, Ph.D., P.E. 
Project Manager 

dbt012/014. 50 
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• 
1.1 BACKGROUND 

Section 1 
INTRODUCTION 

The City of Delray Beach 20-Series Well Field is located in South 
Pal~ Beach County between Linton Boulevard and Atlantic Avenue. 
The 20-Series Wells are about 400 feet east of I-95 on both sides 
of s.w. lOth street. Tetrachloroethane (3.17 ppb) (also called 
perchloroethylene or perc) was detected in the finished water at 
the City of Delray Beach Water Treat~ent Plant in July. A subse­
quent analysis of groundwater from the City's production wells 
revealed that Wells 21, 22, 23 and 24 had measureable quantities 
of tetrachloroethane, trichloroethane and cis-1,2-dichloroethene. 
This initial indication of production well contamination prompted 
an investigation of local industries by the Florida Department of 
Environmental Regulation (FDER). 

FDER conducted 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 co~pressors and related 
equipment. Aero-Dri is located approximately 1,000 feet south­
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 
(No. 50-419-87-HW) 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 (PBCHO), 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 tetrachloroethane spill. 
Tetrachloroethane levels in groundwater were 5,600 parts per 
billion (ppb) 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 fro~ 40 to 
45 feet. In addition, 450 ppb and 430 ppb trichloroethane 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 ppb tetrachloroethane. The 585,000 ppb read­
ing was detected at a depth of 0 to 2 feet. These results were 
summarized in the December 21, 1987, Preliminary Contamination 
Assess~ent Report (PCAR) (Dames & Moore, 1987). Tables 1-1 and 
1-2 summarize these 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. 

dbt012/016.50 1-1 



• 

• 

• 

Table 1-1 
SUMMARY OF PERTINENT SOIL SAMPLE ANALYSES 

FROM THE AERO-DR! SITE 

MW-1 

Benzene 

Ethylbenzene 

Toluene 

a-Xylene 

m-Xylene 

p-Xylene 

Chloroform 

Trichloroethane 

Tetrachloroethane 

MW-2 

Benzene 

Ethylbenzene 

Toluene 

a-xylene 

m-Xylene 

p-Xylene 

Chloroform 

Trichloroethane 

Tetrachloroethane 

DBT141/014 

Concentration (ppbl 
Soil Deoth (feet) 

Surface 5 10 15 

<0.1 

<0.1 

<0.1 

<0.1 

<O.l 
<0.1 

6,900 

<250 

4,030 

<O.l 
<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<250 

<250 

585,000 

5 

4 

a 
11 

11 

<0.1 

<250 

<250 

4,469 

<0.1 

18 

6 

66 

30 

42 

<250 

<250 

480 

(0.1 

11 

7 

35 

32 

<0.1 

<250 

<250 

2,274 

<0.1 

<0.1 

<0.1 

(0.1 

1 

12 

3 

4 

<0.2 

<250 

<250 

26 

<0.1 

<0.1 

<0.1 

<0.1 <0.1 

<0.1 (0.1 

<0.1 <0.1 

<250 <250 

<250 <250 

408,000 4,600 
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Table 1-2 
SUMMARY OF PERTINENT GROUNDWATER SAMPLE ANALYSES 

FROM THE AERO-DR! SITE 
(OCTOBER 30, 1987) 

Concentration (EEbl 
Compound MW-1 MW-2 

Benzene <0.1 12 

Ethylben:zene 17 14 

Toluene <O.l <O.l 

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, Perchloroethvlene Spill, Aero-Dri Corporation 
Site, Dames & Moore, December 21, 1987 . 

DBT141/0l5 



~The CAP was revised to incorporate comments from FDER and resub­
~itted 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 between the Aero-Dri facility and the 
city's 20-Series 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 located southwest 
ot the Aero-Dri building. 

on May 27, 1988, the City of Delray Beach authorized CH2M HILL to 
conduct a preliminary contamination assessment in the vicinity of 
the 20-Series Well Field. During this effort, 7 monitor wells 
were installed. Two monitor wells {W-9B and W-lOB) were located 
southeast 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. 16th Avenue. The remaining 4 monitor 
wells were placed between Aero-Dri and Production Well 24. The 
results of this study are summarized in the Preliminary Con-

41ttamination Assessment Report (PCAR) (CH2M HILL, 1988). 

1.2 PURPOSE 

• 

The purpose of this report is to summarize and combine data from 
the Dames & Moore CAR and the CH2M HILL PCAR • 

dbt012/016.50 1-4 



• Section 2 
DATA SUMMARY 

At the direction of the city, 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 Production 
Wells 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
ethane analyzed by Dames & Moore 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 tetrachloroethane, 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 
results. 

Table 2-2 summarizes the August 1988 split sampling tetrachloro­
~thene analysis reported by CH2M HILL, Dames & Moore, and PBCHD. 
~he CH2M HILL and PBCHD data were similar for all wells except 

possibly monitor well MW-2. CH2M HILL reported 63,000 ppb tetra­
chloroethane, while 24,919 ppb tetrachloroethane was detected by 
PBCHD. Comparison of the Dames & Moore data with the CH2M HILL 
and PBCHD indicates numerous inconsistencies. CH2M HILL and 
PBCHD detected 63,000 ppb and 24,191 ppb tetrachloroethane, 
respectively, in MW-2, however, Dames & Moore reported 3,180 ppb 
for the same monitor well. CH2M HILL and PBCHD did not detect 
tetrachloroethane contamination in the sample from monitor well 
MW-4, whereas, Dames & Moore reported 616 ppb tetrachloroethane 
in a sample from the same well. CH2M HILL and PBCHD measured 
24 ppb and 7.41 ppb tetrachloroethane, 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 tetrachloro­
ethane 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 21, 1988 (Table 2-3). This data indicates 
tetrachloroethane and trichloroethane contamination in the moni­
tor wells located between Aero-Dri and Production Well 24. Moni­
tor well W-1 did not contain tetrachloroethane or trichloroethane 
in the September or November samples. Monitor wells W-9B and w-
10B did not contain tetrachloroethane or trichloroethane in the 

~eptember sample. In the November sample, 2.2 ppb tetrachloro­
~thene was detected in W-9B; and 6.2 ppb tetrachloroethane was 

dbt012/018.50 2-1 
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Well 
Number 

MW~1 

MW-2 
MW-3 
MW~4 

MW-5 
MW-6 

MWC1-A 
MWCl-B 
MWCl-C 
MWC2-A 
MWC2-B 
MWC2-C 
MWC3-A 
MWC3-R 
MWC4-A 
MWC4-B 
MWC4-C 
MWC-SA 
MWC-SB 
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 1988) 

Tetrachloroethane Concentration !ppbl 
CH2M HILL Dames & Moore 

15,000 
53,000 

220 
Not Installed 
Not Installed 
Not Installed 

4,100 
1,800 
1.6 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

Not Installed 
Not Installed 
Not Installed 
Not Installed 

BMDL 
21 
190 

BMDL 
Not Sampled 

1,430 
55,200 

237 
Not Installed 
Not Installed 
Not Installed 

3,660 
1,330 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

3.4 
Not Installed 
Not Installed 
Not Installed 
Not Installed 
Not Reported 
Not Reported 
Not Reported 
Not Reported 

Not sampled 

BMDL ~ Below Method Detection Limit 

DBT141/003 



• 

• 

• 

Well 
Nllll\ber 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 

MWCl-A 
MWCl-B 
MWCl-C 
MWC2-A 
MWC2-B 
MWC2-C 
MWC3-A 
MWC3-B 
MWC4-A 
MWC4-B 
MWC4-C 
MWC-5A 
MWC-SB 
MWC-6A 
MWC-6B 

PW-22 
PW-23 
PW-24 
PW-25 
PW-26 

Table 2-2 
SUMMARY OF TETRACHLOROETHENE ANALYSIS 

BY CH2M HILL, PBCHD, AND DAMES & MOORE 
FOR SPLIT SAMPLES (AUGUST 19881 

Tetrachloroethene Concentration Cppbl 
CH2M HILL PBCHD Dames & Moore 

3,700 
63,000 

29 
BMDL 

24 
2,800 
2,900 
1,100 
BMDL 
BMDL 
1.7 

BMDL 
BMDL 
BMDL 

3.0 
4.1 
7.4 

1,300 
310 
560 
7.3 

BMDL 
28 
480 
360 

BMDL 

3, 411 
24,919 

27 
BMDL 
7.41 
1,996 
3,069 
1,580 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
1. 40 
2.75 
3,56 
1,458 
2:36.8 
394.8 
3,19 
BMDL 
17.56 
294.9 
269.5 
BMDL 

2,290 
3,180 f· 

BMDL 
616 v 
537 ,, 

BMDL " 
1,550 
1,170 
BMDL 

2.6 
4.7 

BMDL 
9.1 

BMDL 
4.0 

16.5 
13.1 
1,350 

349 
349 
3,8 

BMDL 
12.2 

537 
303 

BMDL 

BMDL = Below Method Detection Limit 

DBT141/004 
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Table 2-3 
SUMMARY OF GROUNDWATER ANALYSIS FOR 

MONITOR WELLS INSTALLED BY CH2M HILL 
IN THE VICINITY OF THE 20-SERIES WELL FIELD 

concentration (EEbl 
Well September November 

Number Constituent 1988 1988 

W-1 Tetrachloroethene BMDL BMDL 
Trichloroethane BMDL BMDL 
1,2-Dichloroethane BMDL 1.1 

W-3a Tetrachloroethane 1,2ogb 980 
Trichloroethane 60b :ilOO 
Acetone 43 NA 
bis ( 2-Ethylhexyll Phthalate 34c NA 

W-4 Tetrachloroethene 47 55 
Trichloroethane 3.2 5.1 

w-sa Tetrachloroethane 250b 3,600 
Trichloroethane 87b 110 
Acetone 27b NA 

W-6 Tetrachloroethane 650 990 
Trichloroethene 13 150 

w-9R Tetrachloroethane BMDL 2.2 
Trichloroethane BMDL BMDL 

W-lOB Tetrachloroethane BMDL 6.2 
Trichloroethane BMDL BMDL 

aPriority pollutant metals and pesticides analyzed for 
September sample but 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 - Below Method Detection Limit 
NA = Not Analyzed 

DBT141/010 
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•
measured in W-108. Trichloroethane was not detected in the 
November samples from W-98 and W-108. 

During the September sampling event, groundwater from W-3 and W-5 
were analyzed for volatiles by EPA Method 624, semivolatiles by 
EPA 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 methods 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 Lacquer Thinner and #10 Laquer Thinner. 
These compounds were used at the Aero-Or! 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 be constructed, however, from 
the data collected from the August, 1988 split sampling and the 
September 1988 sampling of the CH2M HILL monitor wells. These 
two sets of data were selected for construction of the plume maps 
because the samples were collected within 1 month. 

Figure 2-1 shows the location of three cross-sections constructed 
across the contamination site. cross-section A'-A' includes 
monitor wells MWC3-A, MWC3-8, MW-3, MW-1, MW-2, and Production 
Well 25. Cross-section 8 1 -8' includes monitor wells W-98, W-108, 
MW-1, MW-2, MW-5, MW-6, MW-4, W-5, W-6, W-3, W-4, W-1, and Pro­
duction Well 24. Cross- section c•-c• includes monitor wells 
MWC2-A, MWC2-B, MWC2-C, MW-1, MW-2, MWC1-A, MWCl-B, MWCl-C, MWC-
5A, MWC-58, MWC-6A, MWC-68 and Production Well 23. 

Figures 2-2 through 2-4 show the profiles for the three cross­
sections. The tetrachloroethane 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 P8CHD data 
for the August split sampling event • • 
dbt012/018.50 2-5 
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•
Each of the cross-sections reveal contamination between Aero-Dri 
and the production wells. Monitor wells MWCJ-A, MWCJ-B, W-9B, w­
lOB, MWC2-A, MWC2-B, and MWC2-C proved to be background wells. 
Each 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 hori~ontally 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 
area, however, more sampling is necessary to confirm the absence 
of tetrachloroethane. W-1 is screened from 145 to 155 feet. 

Soil borings conducted on the Aero-Dri site provide limited 
information 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 ~one 
may be useful for detecting contaminants which adsorb to the 
soil. In this situation, groundwater samples from monitor wells 
may underestimate the level of contamination. Only a low level 
of tetrachloroethane 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 empha~ised in this report since groundwater 
data is available. 

Based on the data available thus far, tetrachloroethane contam­
ination in city Production Wells 23, 24, and 25 is linked to 
tetrachloroethane 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. Tetrachloroethane 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 observed groundwater gradient in 
this area. The groundwater gradient under the influence of the 
20-Series Production Wells is north/northwest from Aero-Dri. The 
single monitor well west of Production Well 24 did not indicate 
tetrachloroethane contamination. The contamination, therefore, 
appears 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 evaluate 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 Aero-Dri and the production wells. 
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• Section 3 
SUMMARY AND CONCLUSIONS 

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 Production well 24, did not 
indicate contamination of the types and levels shown in the pro­
duction wells. 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 well 24 from the west should also be present in 
w-1. 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 • 

... ~ consistent pattern of contamination can be traced from the 
~ource 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 plume 
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) tetrachloroethane were detected in 
the finished water at the City of Delray Beach Water Treat­
ment Plant. A subsequent analysis of groundwater from the 
City's production wells revealed that Wells 21, 22, 23, and 
24 had measurable quantities of tetrachloroethane, trichloro­
ethane, 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 violations of hazardous waste regulations, 
and a Warning Notice (No. 50-419-87-HW) was issued on Novem­
ber 12, 1987. In 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 
consent 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 soil samples on October 22, 
1987, and groundwater samples on October 30, 1987. The 
results of these analyses, which indicated 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 mi!lion 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. 

DBT085/021 1-1 
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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 Corporation 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, 

1,2 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, lOth 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 s.w. 10th Street. 
Well 25 is located about 100 feet south of s.w. lOth Street 
near a Florida Power & Light (FPL) transformer station. 
Well 26 is located just east of Interstate 95 near the FPL 
transformer station. Table 1-1 summari2es construction data 
provided by the City for the 20-Series wells. 

1.3 PURPOSE 

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 • the- i.11 .. 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 organics 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 
used 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-l • 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 conducted preliminary sampling of the contamination 
in the immediate vicinity of the suspected dumping. This 
data is summarized in Preliminary Contamination Assessment 
Report, Perchloroethylene Spill, Aero Dri Corporation Site 
(Dames & Moore, 1987). on October 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 
tetrachloroethane 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 soil analysis is given in Table 2-1. 

Tetrachloroethane levels in.groundwater were 5,600 ppb in 
MW-1 and 531,500 ppb in MW-2. In addition, 450 ppb and 
430 ppb of trichloroethane 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 soil 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, 11 ppb 
ethylbenzene, 7 ppb toluene, 35 ppb a-xylene, and 32 ppb 
m-xylene were found at a depth of 10 feet in the soil column. 
Similar concentrations were detected in soil from MW-2. In 
the groundwater, 17 ppb ethylbenzene and 1 ppb a-xylene were 
measured at MW-1, while 14 ppb ethylbenzene, 12 ppb benzene, 
4 ppb a-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 tetrachloroethane in 

DBT085/022 2-1 



Table 2-1 • SUMMARY OF PERTINENT SOIL SAMPLE ANALYSIS 
FROM THE AERO-DRI SITE 

Concentration (J2Ebl 
Soil DeJ2th (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 

a-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 

Trichloroethene <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 

Chloroform <250 <250 <250 <250 

Trichloroethene <250 <250 <250 <250 

Tetrachloroethene 585,000 480 408,000 4,600 

Source: Compiled from Preliminary Contamination Assessment 
ReJ20rt 1 Perchloroethllene SJ2ill 1 Aero-Dri CorEoration 
Site, Dames & Moore, December 21, 1987 . 

• 
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Table 2-2 
SUMMARY OF PERTINENT GROUNDWATER SAMPLE ANALYSIS 

FROM THE AERO-DRI SITE 

Concentration (EEbl 
Compound MW-1 MW-2 

Benzene <0.1 12 

Ethy1benzene 17 14 

Toluene <0.1 <0.1 

a-Xylene 1 4 

m-Xylene <O.l 6 

p-Xylene <0.1 3 

Trichloroethene 450 430 

Tetrachloroethene 5,600 531,500 

Source: Compiled from Preliminar Contamination Assessment 
Report, Perchloroethylene Sp 11, Aero-Dr~ Corporation 
Site, Dames & Moore, December 21, 1987 . 
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all wells. 
ethene were 
results are 

In many cases, trichloroethene and 1,2-dichloro­
also detected. The available groundwater test 
summarized in Table 2-3. 

The tetrachloroethene 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-aqueous tetrachloroethene phase could be present in the 
aquifer. In addition, the density of tetrachloroethene 
(1.63 g/cc) could result in non-aqueous 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 SITE GEOLOGY 

The geology of the surficial aquifer in the vicinity of 
Delray Beach is composed of the Pamlico 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). Calcareous 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 (E~l 
Number Date Tetrachloroethane Trichloroethane 1,2-Dichloroethene 

21 08/22/87 35.0 (1.0 (1.0 
10/03/87 29.0 <1.0 NA 
10/30/87 58,7 (1.0 60.5 
01/25/88 30.3 NA NA 
02/26/88 22.0 <5.0 <5.0 
03/11/88 2.9 0.5 0.5 

22 08/22/87 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 19.0 3.3 2.6 
03/11/88 <o.s 2.2 6.9 

23 08/22/87 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 (1.0 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 <o.5 

24 08/28/87 51.0 ll.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 01/25/88 20.8 NA NA 
02/26/88 11.0 1.9 <5.o 
03/11/88 17.0 3.1 1.3 

26 01/25/88 0 NA NA 
02/26/88 (5.0 <s.o (5.0 
03/11/88 1.5 <o.s (0.5 

NA - Not analyzed 

Note: Sampled by City of Delray Beach and analyzed by eroward Testing 

• Laboratory, Inc • 

I . 
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Section 3 It PROPOSED FIELD I~~STIGATION 

• 

• 

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 INSTALLATION 

Ten monitor wells will be installed in the vicinity of the 
Aero-Dri site and the 20-Series Well Field. Six of the moni­
tor wells will be placed between Aero-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
ling 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 equipment 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 be 
placed around the PVC well screen. The gravel pack material 

DBTOBS/027 3-1 



- -

~ 
.; ~ > ...:: <( 

.c 

~ 
ilPW-22 .... PW-21 

[' • ~ 

?i i?i 
vi vi ~~· • 

~ 
u 

3 f 0 J 
~ 

.I 

~I~ 
I I ~D @fW-
'r 

2'\_ 

w-n-... s.w. 1Oth St. 

w=-s ..-
w-e Aero-Drl 

PW..25 Corp. 
• A 

w-7 
w-a 

6..~ w='l PW-28 • MW..2Royol Palm Dr 

w-s 
• ~~-

r 0 • r. 

II r ff 

-

r 
f 

f 
() 
0 

i' 
0 

r ~ 

' <( 

~ 

-

[ 
[ 
[ 

. P.!!l.l ~ r 

® 
Seal• : t"-500' 

• 
Plftl-25 

® 
PW--22 

... 
6. 

LEGEND 

•20-Swl .... ProdlJ!ctlon W•ll• 

"2[)-Sorln" Wello wltn CAC 
Unlto lnotallod 

Prop-lolanltor Woll Cluotor 

[><latin g lot anltor Well Clu oter 

FIGURE 3·1 
Proposed Monitor Well 
Locations 



Table 3-1 

• PROPOSED MONITOR WELL DATA SHEET 

Approximate Approximate 
Cased screened 

Well Diameter Interval Interval 
Number (inches) (feet) (feet) 

W-1 2 0-150 150-160 
W-2 2 0-190 190-200 

W-3 2 0-110 110-120 
W-4 2 0-140 140-150 

w-s 2 0-90 90-100 
W-6 2 0-130 130-140 

W-7 2 0-60 60-70 
w-e 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 1.5-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 unconsolidated material above the screen 
from sloughing into 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 be 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 quantities 
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 drill material is signifi­
cantly greater than background, the drill material will be 
disposed by the City according to methods specified by FDER. 

3.3 GEOPHYSICAL 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 clay and silt while the electric log yields 
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qualitative changes in sediment permeability through the 
soil profile • 

3.4 SOIL 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 be 
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. 
Two 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, 
1964, Federal Register (49 FR 43260, Table II). The infor­
mation applicable to this PCAP is summarized in Table 3-2 • 
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Table 3-2 
Sli!IPLE CONTAINERS, PRESERVATIOO TECHNIQUES, AND HOLDING TUIES 

Sample Parameter 

Heto.ts [except 
Chro•ium (VI} and 
Mercury] 

Chromium !VII 

Mercury 

Purqeable f 
H&locarbons 

Ban/Neutralf 
Extractable• 

Acid Extractablesf 

Pes ticidesh 

CN-

Containera. 

P,G 

P,G 

P,G 

G, Taflon-lined 
septum 

G, Teflon-lined 
septlllll 

G, Teflon-lined 
septlllll 

G, Teflon-l!ned 
septlllll 

G, Teflon-lined 
cap 

P,G 

G1 Teflon-lined 
septlml 

"Polyethylene (PI or Glass (G). 

Preservation 
Techniqueh,c 

HN03 to pH <2 

Cool to 4°C 

HN03 to pH <2 

Cool to 4°C 

Cool to 4"c 
HCl to pH <29' 

Cool to 4"C 

Cool to 4°C 

Cool to fC 
pH 5-9 

Cool to 4°C, 
llaQH to pH >12 

Cool to 4"C 

6 •onths 

24 hours 

28 days 

14 days 

14 days 

7 dsys until extraction, 
40 days after extraction 

7 days until extraction, 
40 d.ays after extraction 

7 days until extraction, 
40 dsyo after extraction 

U dayse 

14 days 

bsaaple preservation should be perforaed immediately upon sample collection. For 
composite chemical suples each aliquot should be preserved at tba tilloe of collection. 
When use of an autollllted saapler makes it illopoosible to preserve each aUquot, tban 
chemical samples may be preserved by llllintaininq at 4°C until compositinq and sample 
SPlitting is completed. 

"When any sample is to be shipped by common carrier or sent through the United States 
Malls, it must co~~:ply with the Department of Transportation Hazardous Matlliitrials 
Regulations !49 CFR Part 172}. The person offerinq such material for transportation is 
responsible for ll!!!!nsurinq such COIIPliance.,. For the preservation r-equirements of Te.ble 
6-l, tbe OfUce of ll!u:ardou• Materials, Materials Transportation Bureau, Department of 
Transportation has determined tbat the ll!u:ardous Materials Regulations do not apply to 
the followinq materials• hydrochloric acid (HCl} in water solutions at concentrations of 
0.0,\ by veiqht or less (pH about 1.96 or qreater}; nitric acid (NH01! in water solutions 
at concentrations of 0.15\ by weight or less (pH about 1.62 or great~r}; >ulfuric acid 
(H SO } in water solutions at concentrations of 0.35\ by veiqbt or less (pH about 1.15 or 
griatirll and sodium hydroxide (NaOH} in water solutions at concentrations of 0.080\ by 
veiqht or lass (pH about ll.30 or less). 

dsaaples should he analyzed u sOOD u possible after collection. The times listed are 
the maxtau. time• that sa.ples may he held before analysis and still be considered valid. 
Samples may be held for longer periods only if data on file shows tbat the >pacific types 
of "''"Ples under study are stable for tbe lonqar time, and has receiVed a variance frOOl 
the U.S. EPA Regional Administrator. Sa.& samples may not be stable for tbe maxi.um time 
period qiven in tbe table. A permtttea, or monitoring laboratory, is obliqated to hold 
the suple for a shorter time if knovledqe exists to show that this is necessary to 
maintain sample stability. 

eMaximum boldinq time is 24 hours when sulfide is present. Optionally all sample• may be 
tested with lead acetate paper before pH adjustment> 1n order to determine if sulfide is 
present. If sulfide is present, it can be removed by the addition of cadmium nitrate 
powder until a negative spot test is Obtained. The sample is filtered and then NaOH is 
added to pH 12. 
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Table 3•2 
(Continued) 

fGuidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
9sample receiving no pH adjustment must be analyzed wttbin seven days of sampling. 
hwhen tbe extractable analytes of concern fall within a single che.ical category, the 
specified preservative and max~ holding times should be observed for optimum safeguard 
of sample integrity. When the analytas of concern fall within two or more chemical 
categories, the sample may be preserved by cooling to c•c, reducing residual chlorine 
with o.ooa' sOdium thiosulfate, otoring 1n the dark, and adjusting the pH to 6·91 
samples preserved in this manner may be bel~ for seven days before extraction and for 
forty days after extraction. Exceptions to this optional preservation and holding time 
procedure are noted in footnote e (re: the requirement for thiosulfate reduction of 
residual chlorine) • 

iFor the analysis of dipbenylnitrosam1ne, add 0.008' Na2s2o3 and adjust pH to 7-10 wtth 
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), base 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 blanks 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 isopropanol, 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 (CH2M HILL, in progress) . 

DBTOSS/027 3-9 



• 

• 

• 

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 local 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 subsequent 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-l. 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 client and FDER review of the 
draft PCAR before the final PCAR is produced • 
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Task Description 1 2 3 

PCAP Approval 1 • 
QAPP Approval 1 • 
Inventory Site 

Install Monitoring 
Wells 

Sample Ground-
water 

Analyze Samples 

Prepare PCAR 

Submit PCAR 

• Deliverable 

Client and FDER Review 

1Assumes PCAP and QAPP Approved 
At The Same Time 

EOULE.OWG 

4 
Time in Weeks 

5 6 7 8 9 10 11 12 13 

---

• 

FIGURE 1·1 
Preliminary Con tam in at ion 
Assessment Plan Schedule 
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• GROUNDWATER FLOW MODELING OF THE 20-SERIES WELL FIELD 
ADDENDUM TO THE SEPTEMBER 1988 REPORT 

JULY 1989 

INTRQDVCTION 

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. 

41bne significant conclusion from the Dames & Moore contamination 
assessment was that two distinct hydrogeologic 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 distinct 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 additional 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 

~ee purpose of this addendum is to report on the modification of 
~ 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. 

HYDROGEQLOGICAL TESTS 

Results from slug tests at shallow monitor wells near the 
20-Series Well Field (Dames & Moore, 1988) indicated that the 
hydraulic conductivity of the shallow sands (zero to 50 feet 
below land surface [bls]) within the surficial aquifer 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 
Well 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 characteristics 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 
(ft/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 ft/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 (107ft/day). Comparison of 
the tests indicate that two distinct hydrostratiographic layers 
may exist. 

HODEL CALIBBATION 

~corporation of two distinct layers into the 
~ecalibration of the groundwater flow model. 
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• Groundwater level contours and flow lines prior 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 shallow and producing zones is 
shown in Figures 3 and 4. Comparison of Figure 1 with Figure 2 
and Figure 3 with Figure 4 shows that there is no significant 
difference between 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 the one-layer mod-

eel. 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 1 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--0CTOBER 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 contamination 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 shallow and produc­
ing zones is 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 included. Pumping records for the City of 
Delray Beach's production wells were collected for a period pre­
ceding and including 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 CH2M HILL 
in the September 1988 report. 

HISTQRICAL SIMYLATIONS 

..an the September 1988 modeling report, groundwater flow simula­
~ions were 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-Series 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 period. 

PERIOD I--PRIOR TO SEPTEMBER 31 1 1987 (STEADY STATE) 

Pumping Period No. 1 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 
were operated consistently over a long period of time (steady 

.ate). 
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41tifferences 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 
contaminants throughout the well field. 

PERIOD 3--JANUARY 29, 1988, TO MARCH 26, 1988 

..rroduction 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 
is 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). In general, the simulated groundwater flow 

..n the one- and two-layer models is similar. 

dbt012/028.50 5 



• 
t 

• 
0 

\5BIIImi8.A6\F-9.DWG 

~ 
Sc~Cie : 1·-500' 

LEGEND 
Pw-25 

@ PIWOUCliON WELL LOCA liONS 

- .J.O- GROUND WA lER LEVEL CONl"OUR 

!root-mw) 
Contour lnlonoal C.5 FMI) 

FIGURE 9 

Simulated Ground Water 
Level Contours-Shallow Zone 
(Prior to March 26, 1988) 



• 
0 

• 

1!111'A'fOI>.M\F-1 O.DWG 

0 

FIGURE 10 

~ 
Seol• : 1·-soO" 

LEGEND 
Pw-25 

@ PROOUCTION lle.J. LOCA liONS 

-J.C........., ClitOUNO WATER~ CONTOUR 
(Foet•NGW) 
(Cont.. In- o.5 Foot) 

Simulated Ground Water 
Level Contours-Producin~ Zone 
{Prior to March 26, 1988) 



• 

• 

\SE24708.A6\F -11.01'/G 

FIGURE 11 

~ 
Scr:tl• : 1: .. •500' 

LEGEND 
PW-Zll 

@ PRCOOCl!ON liEU. lCCA liONS 

- SUULATED OROONO WATER 
IIOWUDIT 

-- API'ARENT GI\OUNO WATER 
Dl\10£ 

Simulated Ground Water 
Flow Lines-Shallow Zone 
(Prior to March 26, 1988) 



• !....:=::;~,>~ 

\~2<!<~.'M\f~t2UII'G : ~ -.:...: ·- ~.. - .;. -- / - ~- : . 

\ 

' I 
I 
I 
I, 
I 
I 

I 
I 

• 

FIGURE 12 

~ 
Scxll•: ,.•500' 

LEGEND 
Pw-2-5-

® PRODUCTIOH WEU. LOCI< 1lONS 

- SIUUI.A TED GIIGWID WATER 
UOWIIENT 

~ ....- APPARENT GROUND WATER 
liMO£ 

Simulated Ground Water 
Flow Lines-Producing Zone 
(Prior to March 26, 1988) 



• Contaminant migration during Period 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-Series 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 model was necessary because 
some evidence showed that two distinct layers existed in the area 
of the well field. This may have altered previous conclusions 
from the original report, which used a one-layer model to repre­
sent 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. Hydraulic 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 and 
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 models. 

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-Series 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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