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September 28, 1987

Mr. J. C., L'Engle, P.E., Director
City of Lake Worth Utilities

114 College Street

Lake Worth, Florida 33460

SUBJECT: Report on 1987 Test Well Program for City of Lake
Worth Utilities

Dear Mr. L'Engle:
Submitted herewith is the 1987 Test Well Program Report.

We are available to make a presentation on this subject to
the City at such time as may be determined.

Very truly yours,
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11. PURPQSE AND SCOPE OF WORK

The purpose of the 1987 Test Well Proaram was to €vsiuste the nature
aznd congition of thne zouifer &t three prospective well sites within the
City of Lake worth, but outside <the 1imits of the existing wellfielc.
Trme prospective well sites are Jocateo &5 follows: 1) aT the northwest
corner of the Lake Worth Hian School campus, where the norin bound jene
of 1-95 passes over Lske Worth Foad:; 2) on the campus of Lake wortnhn High
School near the southwest corner of the inctersection of A Street ang
South 1st Avenue: ahgd 3) upon the Searle FProperty, located due north of
6th Street Soutn and due west of the I-95 corridor.

Tasks completed as part of the aouifer evelustion included:

1. Drilling of Litheloaic Borings - A 7Jithologic bDoring was
crilled &+ each of trhe three sites to evaluste tne composition
cf the subsurfsce msEterials and identify pctentizl producing
zornes. Samoles of the encountered materiazls were cobtzined for
visual $nspecticn and leborestory tTesting.

z. Particle-Size Anzlvsis - Selected sample: obteined from the
Yithologic porings were Tested in the laboratory to establisn
their particle-size gistribution.

3. wWell Installation &nd Testing - A smal) diameter test well wes
instzlied &t Site 3 (the Searle property) and pumd tesied To
assess souifer transmissivity.

Amzlysis of Results - Data obtained from the 1lithologic
borings, the particle-size analyses and the oDumd test were
zrnalyzed so that potentizl ground wster proguction can be

LY

zbpraised at each site.
111. LITHOLOGIC BORING PROGRAM

A lithologic boring program wes undertaken between July 22 and July

4, 1¢87. Three borings [(LWTB-1 through LWTE-3) were crilled at tne

ccations shown om Exhibit . The borings were drilled by Youngouist

Brothers Drilling cof Fort Mvers, Fliorice vusing a Failing 1580 rig andg

reverse rotary wash methods. DLCames & Moore personnel provided full time
ooservation of these activities.
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Borincs LWTE-
1BE feet Lelow 1
er gdenth ©

ngd LWTB-3 were zdvarced to totel cesths of 183 and
r{ac nite LWib-Z wies extenoed o & stichiiy
are eT. The borings were gererzslly terminated when
hich amounts © & se, very fire sand were encountered proximzl to
the botiom of DOLEnT weiter Drooucing zZones. Redresentative lithclooic
ssmoles were ccllecied &t five foeot dntervals &5 1he borings were
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After the termination of LWTIB-1 and LWTE-2, & ne:st ce
censisting cf five to g£ix callons of wster per SE-pound &q
11 cement was usen to €511 thne abandoned borencles.  In each
€.75% sncHn ciameter PYD tTremie piDe was e€xtiengeg To Ine  boIto



porehole: ang <tThe né&sl Cement pumbec until arout return was noted st the
aroung surface.

Generally. the lithology encountered shows the aouifer's prooucticn
zome te consist of & liaht grav te aray shell materisa) mixed with lavers
of induratec and loose fine to medium sands. These materials extencd from
sbout BB to 195 fee:r below lang surface. The shell nash material gracdes
in size from & fine aravel to medium S&EN0. lsclated zones or lavers of
topse very fine tangs were not encountered 35 was the csse when reblace-
ment wells B ano 18 were recently constructed. Fine sanos thest were
recovered from the borings were formationzl in nature, being intermixed
with the shell hash materizi. Lithologic loas of the borings are
presented in Exhipits 2A througn 2C.

1V, PARTICLE-SIZE ANALYSIS

Selected samoles of the meterials recovered from the boreholes were
tested M the laboratory to dJetermime their particle-size cistripution.
Results of these Tesis are shown Qrapnically on Exnibits 3A through &0,

Reference tc the information presented on  these exhibits confirms
the cemented sand ano shell materizls reccvered from LWTE-1 and LWTE-Z2 to
be coarse and comsaratively well gracged. By contrast, the sand znc shell
materisls obtained from LWTB-3 are fine anc uniformly graded.

V. AQUIFER TESTING
A. Test Well Construction

Following the completion of lithologic boring LWTB-23, its excavation
was used for the +Hnstzllation of anm B-inch diameter test well. Detzils
of tre test well are furnished on Exhibit 4.

The test well wes developed for approximately six hours utilizing
straight air methoos. After six hours the discharge was noted toc De
clear of sediment.

Tre well desian includec 72 1inezl feet of B-inch ciamegter, <32 siot
PVC screen. The transmititing capacity cof the well screen T &N entréance
velocity of 8.1 feet per second is 8.3 gallons per minute per foot. Tnis
s1lowed for a maximum aischargoe of nearly 602 gzlions per minute from the
formztion inte the well 2zt the inciczted fiow velocity.
B, Pump Testing

Following development, tursine pump wes dnstiElles in the test well
Wwith the Dbumbp intake set &t %@ feel below land surface., A 6-inch by 5-
inch orifice plate and manometer Tube were set up &t the cischaroe pDoint,
which wzs about Z@2 feet horth anc down cradient of the well, to measure
pumping discharge rztes.

ctm

On August 3, 1887, & step-Crawdown DUmD  tesT wag complieted to
oecermine specific yvield ang an cotimum pumping rate for & constent npesd
pumD tTest. Twe sters were emdloyed. A pumding rete of Z52 czlilons per
miruwte (gom) wes uvsed for the Tirst siep &nc 335 gom for the setonc STel
A summary of Tre test results s sresentel beiow. Lomoiete test GCeie are
furnisnes in Tzble 1.



C. Summary Of Step-Drawgown Test Results

Step 1

Static water leve)
pbefore pumping:

Pumping rate of Step 1.

Water leve) sfter
160 minutes of pumping:

Specific cabascityv:
Step 2:

water level at

peginning of Step 2:
Pumpina rate for Step Z:

Waster level sfter
108 minutes of pumcing:

Specific capacity:

17.18 feet below top of casing’

260 @zllons per minute

60,44 feel below top of casing’

£.5 asz1lons per minute per foot

60.44 feet below top of casing®

344.5 callons per minute

78.63 feet be’iow top of casing®

5.6 gzllens per minute per foot

* Top of cesing is 1.3 feet above land surface.

On Auvoust 5, 1987,
well.
Weter recorded

Tevels were

tes5T Cztaé 15 presented beiow.
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2.
o

.

Stztic water lewvel
before pumping:

Pumpoing rezte:

level zfcer 2ZC
umDing:

weter

minutes cf

Recovery informstion:

Tco of cesincg s 1.2 feel &above

& constant
The well was pumped 2t 2 constant rate of 310
with
pressure transducer with an sutomatic Csta
Complete test csta are incluged in Teble

rete pump test wi&s performed on the
gzlions per minute.
mezsuring tépe =nd a
F summary of the

eleciricsl
recorder.

&n

P —

Summary Of Constant Rete Test Resuits

17.22 feet below tep of cesing’t

312 callons per minuile

£5.77 feet below teo casingt
Recovery recorged for 118 minutes
z2fter eoiscocntinuaticn of  pumsing.
wWarer ldevel &t end cf recovery
perdiod &t 17.22 feet pelow too cf
cesing.”

£.2 cz1lons per minute oer focox

Tlang surfzce.
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VI. DATA ANALYSIS AND DISCUSSIONS
A Datas Analvsis

Drawdown cats obtained from the constant rate DUmMD test Was Ccor-
rected using the Hantush metnod (Hantush 1962) and evealuated by the Jacob
straignt 1ine metnod {(Jacob 1963) to assess the sauifer transmissivity
for & partially penetrating wel)., On this basis, the sguifer tramsmis—
sivity at the 5earile site was determined 1o De about S5C.2008 azllons per
cay per foot {(gpo/ft}. Previocusly oeveloped ©Cata fTor the Laske Worth
wellfielg ingicates that the aouifer hss an averace transmissivity of
250,000 gpd/ft, or five times that ocetermined from the Dumt test com-
oucted &t the Searle site.

Aouifer transmissivity &t the three sites investigated during this
Study wes further evalusted usine the orsinr-size distributicn information
obtained from the formational samples tested - the Taboratory. Trans-
missivity can be expressed by the following eaguation:

T = Kh

where T 1is the transmissivity of the acuifer
K is the permeability of the sauifer
anc M 9s the aaquifer thickness

Permeability values were estimzted from the grzin size data using an
empirical correlation developed by Powers {(Powers 1981) which relates
hydraulic conductivity to uniformity coefficient and D (the particle
size at 5@ percent passing). The following transmissivity values have
been estimated for the finer arzined materisls tested, assuming & locse
soil condition and an zauifer thickness cf 308 fee::

Estimated Formation
Transmissivity

Estimated Estimated

FPermezbitity Transmissiwvity
Locztion {Ft/dav) lapgd/fL)
LWTB - 1 15@ SZE, 528
LWTE ~ 2 e 176, 822
LWTB - 3 27 62,4008

From the goove, 3t msy De seen thaet the esTimzted vzlues ©of trane-

missivity of the zouifer z: the Lake Worth High Schoe? sites zre <n
rezsonablie aoreeTent with that ocererminec for the wellfield s&rez as a
Whoie. In aocition the trensmissivity vzlue estimated for the Sezrie
site is in clcse sgreement witn That Oetermines from the DURD Test cz-a
One fector whicih eDDEars to cause the lower Tramsmissivity ET the Sezrie
site 18 & nhigner content of formetionzl firme sarce wi-hinm tre wzTer



producing rone of the aguifer tnan exists within the wellfield footprint
anc at the locations of LWTB-1 and LWTE~Z.

E. Estimated Progductive Yielo

Wwe expect that 1@-inch gismeter wells constructed near the Jocations
of LWTE-Y ang LWTB-2 on the Lake worth Hioh School campus will provice
tong-term progductive yields of apout BOE gom. Snort-term progductive
vielogs will 1likely be aboutl ZS percent areater. The wells shiowld be
screened and aravel pached. The screened interval for location LWTBE-1
should exteng from 85 feet to 145 feet below Yano surfasce while that for
LwTB-2 snouid begin at ©5 feet  below.land surface and continue to 195
feet. Laboratory graﬁn-size‘ snzlyses on formationzl materizls incicate
that screen slot sizes 1in the range of 0.880 To €.1088 inch will De

sppropriste.

The lenoth of screen has been chosen to =Ylow for the maximum
penetration inte the aouifer to imbrove the specific cepacity &end recuce
converagence of flow. This will serve 10 reduce the entrance velocities
znd thus retard encrustation znd correcsion. Careful attenticn wes Qiven
to the presence of loose very fine s&nds, which were encountered as the
cepth of the lithologic borings increased. Fine s&nds were encountered
throughout the souifer: however, there s&nds were within the matrix of
+he shelly msterisl and can be controlled with the filter pack.

Due to the low transmissivity of the zouifer, the long-term produc-
tive yield of a 1@-inch diameter well construsted =zt the Searte site is
not expected to exceed zabout 302 oDm. Constructicon of a water supply
well a2t tris locatien 48 not recommended.

VII. WATER QUALITY ANALYSIS

water guality samples were collected by City of Lake Worth Personne]l
and submitted to McBinnes Laborestories for amelysis. A ceopy of McEinnes'
Leport is dmciuded in the appendix.

The wazter ouality from LWIW-3 is very gooC. Results ingdicete thzae
he untrezted oroung water from this well meets or exceecs current
crznderds for grinkimg weter ouszlity. Pernaps the most interestinc test

ct

result wes color which was measured at 11 APHA Undits. The averzge cclor
in existing Lake Worth wells is 38-32 APRA Units {3-4 times creater).
From & water ocuslity perspective LWTw-3 95 2 very desirable location.

Plezse refer to Appendix Exnibpit & for compiete report.

VIII. PROBABLE COSTS OF DEVELOPMENT FOR THE TESTED SITES

Develeomernt cogts for tnese sites inciuce the cost o3 . CCSsT
cf rew witer piping, &no anv land scouvisition costs Becsuse LhESE E87TeS
are cutside the currert wellfielc 1imits. the COSis will be nhicrer than
coste for recizcement wells recenily CoOnmstructed



Tris well site is located on schoo) becard property 200 LF North of
the nearest point of connection to the raw watermain network, therefore,
gevelooment costs for this well =ite include DB LF of raw watermain.

PROBAELE COST

wWell and ADDUrtenances £ 18C.020
Raw watermain 9@ LF (@$25/LF 22 588
Total $ 122,580

Development costs could potentially bDe reduced Dy Ltilizinag City
crews to install the raw water DiDING.

B. LWTk - 2

This well site is loceted on schoc) board property 428 LF ezst of
the nearest point of connection to the rew watermain network, therefore,.
development costs include 428 LF of raw watermain.

FPROBABLE COST

Well and Appurtenances 5 169,880
Raw Watermain 402 LF @$25/LF 10,8008
Teta? £ 16,622

Agsin, development costs could potentially be reduced by utilizing
City crews to instzll the raw water piping.

LTk - 3

0

point o©f connection To the raw wstermain
opment ccsts  include 688 LF of raw watermzain

southwest of the neares
network, therefore, ceve
ang land scouisition costs.

This well si9te is Tocated on orivate pcroperty approximetely 1608 LF
T
T

weil enct Appurienznces 122,628
Raw Watermzin 1582 LF ES25/LF 2,080
reiirped Crcasing pRstialed

Land Accuisition



C. Development Costs/Cepacity

$ 153.13/GPM

1. LWl - 1 = §122.5%98/80¢ qalions per minute =
z. LWTW - 2 = §110.00C/802 @allons per minute = § 137.5C/GPM
3. LWTW - 3 = §15@.800 + Land Cost/300 gallons per minute

= § 50€.080/6PM + Lang Cost

LS can been seen from this simole snalvsis the cost/benefit ratio
for LWTw-3 site is sianificantly higrer than the other sites.

I1X. RECOMMENDATIONS FOR FISCAL YEAR 1588

Svstem expansion &and uparaging for fiscal year 1988 should incluge
the construction of &1 1east WO new waier supply wells with a productive
czpacity of &0¢ gom ezch. These wells could be orilled at or proximate
to the locations of LWTE-1 eng LWTB-2. In the event that. due te schod)

bozrc requirements. Jnsufficient time is available for the construction
of two wells on the high schnool cambus, &n zlterrnastive site should be
consicered for one of the two wells, Sites which appear suitable for

tnis purpose are located west of the Lake worth peilities compiex between
existing wWells Lw-7 and Lw-1@ and on ihe south sioe of Lake Worin Roed

‘mmecistely west cf A Street.

Budeeting for Fiscal Yezsr 1588 should provide for & FY 1888 1itho-
locic explorstion &nd aouifer testing Drogram continuina the program
initiated this vear. carndicate sreas - for exploration &and testing have
previously been " identified in the Wellfield Development Pien reported
gzsted January 1987:. Further discussions, are needed with the Utilities

~aff and the Cancdicate Area Property Owners prior final selection of
test program locaticons,

x. APPENDIX
The fcllowing Exhitits and Tables a&re attached &nd complete this
report:

TITLE
Litholoic Boring Location Flan

M
>
-+ I
—
m
—t
._‘

ZA Log of Litnologic poring LWTE-1

ZE Log of Lithologic Borimg LWTE-Z

2C Log of Lithologic Boring LWTB-3

3A Gradaztion Curve, LWTE-]

ZB Gracztien Curve, LWTE-2

cro cragaztion Curve, LWTEBE-3

4 Test Well Construction &t Sezrie Site
oA Stes~Drawdown Pumpz Test Dete

S5E Constant Rate Pump Test Cetla

=ter Dualitv Anglysis Test ReDorc

]
3
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LITHOLOGIC LOG OF TEST BORING
LWTB-1

CITY OF LAKE WORTH, FLORIDA

Depth Below

Land Surface
{feet) Description of Material

0-22 sand, brown, fine to medium grained,
some weakly cemented iron stained fine
sand, traces white shell.

22-32 sand, 1light gray, fine to medium
grained, weakly to moderately
cemented, some white shell.

32-38 sand, 1light gray, fine to medium
grained, .very well cemented, traces
white shell.

38~45 sand, gray, fine to medium grained,
moderately cemented, some white shell.

45-48 sand and shell, gray, brown, fine <o
medium grained, well cemented.

48-60 Shell, white, some weakly <O moder-
ately cemented sand, £fine to medium

grained, light gray.

60-80 Shell and sand, light gray, moderately
cemented.
80-85 send, light gray, weakly cemented,
some white shell.
85-125 shell, light gray, gray, sScne sand,
- fine to nmnedium grained, genexally
moderately cemented.
125~-130 Shell and sand, c¢ray, fine grained,
weakly cemented sands.
130-145 Shell, gray, white, medium tTo ccarse

grained, traces of cemented sand.



LWTB~-1 (Cont'd}

Depth Below

Land Surface
{feet) Description of Material

145-160 Ssand and shell, gray, fine to medium
grained sand, generally loose, loose
coarse shell.

160-165 Shell and sand, gray, loocse coarse
shell, weakly cemented fine to medium
grained sand.

165-178 Sand and shell, gray, moderately
cemented sand, loose coarse shell.

178-183 ' Sand, gray, fine to medium grained,
well cemented, with inclusions of
small shell.



. ITHOLOGIC LOG OF TEST BORING
LWTB-2
CITY OF LAKE WORTH, FLORIDA

Depth Below
Land Surface

(feet) Description of Material
0-15 Sand, brown, fine to medium grained,
loose.

15-20 sand, light gray, fine to medium
grained, weakly cemented.

20-33 sand, 1light gray, fine to mediun
grained, moderately cemented.

45-55 sand, light gray, moderately cemented,
some white shell.

55-60 Ssand, light gray, moderately to, well
cemented with shell, white, coarse
grained.

60-73 Sshell, light gray, white, traces of
moderately cemented fine sand.

73-20 sand and shell, light gray, fine to
medium grained, well cemented.

90-105 sand and shell, fine to medium
grained, moderately to very well

cemented, gray.

105-115 shell, light gray, loose with scme
noderately cemented sand.

115-1¢5 Shell, light gray to gray, leocse with
come weakly to moderately cemented
£ine to medium sands.

1¢5-203 sand, gray, fine to medium grainec,
loose +to weakly cemented. Scme lcese
shell.

EXHIBIT 28



LITHOLOGIC LOG OF TEST BORING
LWTB-3
CITY OF LAKE WORTH, FLORIDA

Depth Below
Land Surface

(feet) Description of Material
0-39 Sand, light brown to brown, fine to
medium grained.
29-41 Shell, white, some fine sand, some
cementation.
41-55 sand, light gray, fine <o medium

grained, moderately to well cemented,
with some white shell.

55-60 Shell, white, with some gray sand.
60-70 sand, brown, fine to medium grained,
well cemented.
70~-80 Shell, white, mixed with formational

fine sand, traces cemented sand.
Note: 75-80 ft. become very sandy with
shell.
80-85 Shell, white, traces formational fine
sand.
85-125 Shell, light gray to gray, with sonme
fine sand, occasionally cementeaq.
125-160 Shell, gray to dark gray, with sone
fine sand, cccasionally cemented.

From 135-140, shell sizes increase.

160-180 Shell, gray to dark gray, andé sand,
fine grained, cenerally loose.

EXHiBIT 2C
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EXHIBIT 5A
AQUIFER TEST DATA

city of Lake Worth

Well No.: LWTBE-3
Type of Test: STEP-DRAWDOWN
Date: August 4, 1887
Time Since Time Since Water Level Pumping
Pump Started Pump Stopped Change Rate
{(¥inutes}) (Minutes) (Feet) (gpm)
Step 1
0 0 280
1 28.10
2 £7.32
3 43.82
4 42.32
5 40.74
6 41.44
7 43.38
8 44.02
S 4£4.18
10 44.30
12 £7.44
14 £3.53
16 43.44
18 £3.45
20 43.40
25 43.3
30 43.35
35 £3.28
40 43.17
50 £2.90
60 £2.53
70 43,04
80 43.08
=40 £2.00
100 £3.27
120 £3.08
140 £3.17 280

160 43.26



EXHIBIT 5A (cont'd)

Time Since Time Since Water Level Pumping
Pump Started Pump Stopped Change Rate
{Minutes) (Hinutes) (Feet) (gpm)
Step 2
0] 43.26 344.5
1 _—
2 —_
3 72.84
4 —
5 61.42
& —_
7 —
B 60.93
8 61.00
10 61.07
12 60.54
14 61.01
16 60.85
18 61.40
20 61.04
25 61.20
30 61.19
35 60.75
40 60.90
50 61.31
60 61.31
70 61.165
80 60.70
S0 60.789
100 61.45
120 60.87 344.5
143 60.61



EXHIBIT SA (cont'd)

Time Bince Time Since Water Level Pumping
Pump Started Pump Stopped Change Rate
(Minutes) (Minutes) (Feet) {gpm)
Recovery

0 60.91

0.5 1.54

1 1.56

p 1.23

3 0.95

4 0.7¢%

5 0.67

6 0.58%

7 0.53

8 0.48

-] 0.44

10 0.40

12 0.33

14 0.2¢

16 0.26

18 0.23

20 0.21

22 0.17

24 0.16

26 0.14

28 0.12

30 0.11

Static water level recorded at 15.88 feet below land surface.



well No.:
Type of Test:
Date:

EXHIBIT 5B

AQUIFER TEST DATA

City of Lake Worth

LWTB-3
CONSTANT RATE
rugust 5, 1987

Time Since Time Since Water Level Pumping
Pump Started Pump Stopped Change Rate
{Minutes) {¥inutes) (Feet) (gpm)
Drawdown
0 0
1 —
2 —
3 {Adjusting Rate)
4 -—
5 —
6 -
7 47.78
8 47.78 305
S 47.89
10 48.28
12 48.25
14 48.40
16 46.98
18 46.64
20 46.61
25 49.12
30 £9.26
35 49.28
40 49.30
50 £9.48 210
60 £9.51
70 4£8.31
80 4£8.48
a0 42.20
100 £8.328
120 49.56
140 4B8.E8
160 49.31 210
180 492.11



EXHIBIT 5B {cont'd)

Time Since Time Since Water Level Pumping
Pump Btarted Pump Stopped Change Rate
(Minutes) (Minutes) (Feet) (gpm)
200 49.26
250 48.86
300 48.66
350 49,12
400 48.92
410 £49.72
420 48.55 210
Recovery
0 0
.020 1.75
.030 3.24
.050 6€.88
. 083 13.05
.100 16.30
.150 24.14
. 200 27.73
.250 25 .88
.300 32.40
.500 42.82
.750 2.95
1.00 44.51
1.25 45.11
1.50 45.38
1.75 45.58
2.0 45.75
2.5 45.98
3.0 46.13
3.5 46.25
4.0 46.23
4.5 £6.36
5.0 46.44
5.5 46.52
6.0 46.57
6.5 46.63
7.0 4£6.70
7.5 46.76
8.0 46.78
8.5 46.81
.0 46.885
€.5 46.97
10.0 4£7.03



EXHIBIT 5B (cond't)
Time Since Time Since Water Level Pumping
Pump Started Pump Stopped Change Rate
{¥inutes) {Minutes) {(Feet) (gpm)
12 47.21
14 £7.40
16 47.52
18 47.60
20 47.65
22 47.67
24 47.68
26 47.70
28 47.73
30 £7.75
34 £7.789
40 47.94
44 48.05
50 48.05
60 48.08
70 48.12
80 48.15
20 48.16
100 48.18
110 48.19

Static water level recorded ax

15,82 fee<x

below

land surface.



Client:

Sampie:

Location:

PavL R.

McocGINN

EXHIBIT 6

NIES AND ASSOCIATES

CONSULTING LABDORATORIES, ING

4168 WESTROADS DRIVE

City of Lake Worth Utilties

114 S. Colilege Sireet
Lake wWorth, FL 23460

WEST PALM BEACH. FLORIDA 35407

Test well samples colliected 8-5-E7
by ¢lient in lab-supplied conteiners.

LWTW 3

fmalysis:

Fe

thods: -

August 26,

Job No.

FAC 17-22 PRIMARY INORGARICS & TURBIDITY

(305) Baz-2849

1887

§7-8-5-LW-41

*Maximum contamingnt level for drinkina water shown here for reference only.

Parameter MCL* Result
Arsenic, mg/L As 0.05 <0.005
Barium, mg/L Ba 1.0 <0.05
Cadmium, mg/L Cd 0.010 <0.002
Chromium, mg/L Cr 0.05 <0.01
Lead, mg/L Pb 0.05 <0.0%
Mercury, mg/L Hg 0.002 <0.001
Selenium, mg/L Se 0.01 <0.005
Silver, mg/L Ag 0.05 <0.01
Sodium, mg/L Na 160 18
Nitrate, mg/L X 10.0 <0.1
Fluoride, mg/L F 1.4 0.07
Turbicity, N.T.U. 1 0.59
FAC 17-22 PRIMARY QORGARICS

© Parameter MCL*®
Endrin, mg/L 0.00C2 ---
Lindane, mg/L 0.004 ---
Methoxychior, me/l 0.1 -
Toraphene, mg/L 0. 0U5s ---
Z2,4-D, ma/L 0.1 -—-
2,4,5-TP Silvex, my/L 0.0

©See atteche

¢ Metnods Sheet.

4.4/[@

L):h\.S Louurct(\\j =5

Date/Tech

8-6 HW
8-7 HUW
8-7 HW
8-7 BW
8-7 HW
8-14 BK
8-20 HiW
8-7 HW
8-7 HW
8-6 JM
8-6 BK
8-6 BK

/// /ﬁ;/,,/ /\ 7

o, LUILU JTEED



' Pavur R. McGInNNES AND ASSOGIATLES
CoNsULTING LaBnonaroniers, ING

4168 WESTROADS DRIVE - WEST PALM BEACH, FLORIDA 33407 . {305) B42.2849

Client: City of Lake Worth Utilties August 26, 1987
114 S. College Street
Lake Worth, FL 33460

Sample: Test well samples collected 8-5-87 Job No.  g87-8-5-tw-41
by ¢lient in lab-supplied containers.

Location: LWTK1

Analysis:

FAC 17-22 PRIMARY 1NORGANICS & TURBIDITY

*Maximum contaminant level for drinkina water shown here for reference only.

Parameter EEL* Result Date/Tech
Arsenic, mg/L As 0.05 <0.005 8-6 HM
Barium, mg/L Ba 1.0 <0.05 8-7 HW
Cadmium, mg/L Cd 0.010 <0.002 8-7 HW
Chromium, mg/L Cr 0.05 <0.01 8-7 HW
Lead, mg/L Pb 0.05 <0.05 8-7 HW
Mercury, mg/L Ho 0.002 <0.001 8-14 BK
Selenium, mg/L Se 0.01 <0.005 8-20 RW
Silver, mg/L Ag 0.05 <0.01 8-7 HW
Sodium, mg/L NWa 160 18 8-7 HW
Nitrate, mg/L N 10.0 <0.1 8-6 JM
Fluoride, mg/L F 1.4 0.67 8-6 BX
Turbidity, N.T.U. 1 0.55 8-6 BK

FAC 17-22 PRIKARY ORGANICS

* Parameter MOL*
Endrin, ma/l 0.0002 - -—-
Lindane, mg/L 0.004 -—- -
Methoxychlor, mg/L 0.1 - ——-
Toxaphene, mg/L 0. 005 -
2,4-0, mg/L 0.1 . -
1
2,8,5-TF Silvexr, mg/iL 0.0 - — fi
7 /’_‘“
t nes : FALLTNIED BY  MIGIRNES " ,
Methods: 1 e :Ene_irﬁt eh ?”.“1’1'&“‘0‘:5 Shg 2 UL [ ﬁwt,

Lhouse <liZBA s ne ot -
UHML/[utU atory TT0) ol GBIRU /TERDIC

VILRLANTTY 10 r-,r_rrk."s:'! SPUCLLS CoLY RS RESLIVED
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Client:

Sample:

Location:

Analysis:

Methods:

PauL R. MGGINNES AND ASSOGIATES

GCONSULTING LABORATORIES, ING.

£168 WESTROADS DRIVE WEST PALM BEACH, FLORIDA 33407 {305) B42-2B¢9

City of Lake Worth Utilities August 26, 1987
114 S. Congress Avenue

Lake Worth, FL 33460

Test well samples collected 8-5-87 Job No. 87-8-5-LW-41

by ¢lient in lab-supplied containers.

LWTW]

FAC 17-22 CORROSIVITY CHARACTERISTICS

*Maximum contaminant level for drinking water shown here for reference only.

Parameter MCL™ Result Date/Tech
Collection Time g 1300hrs 8-5 LW staft
Temperature, °C - 26 8-5 LW staff
Aikalinity, Total, mg/L as CaC03 - 141 8-5 BK
Alkalinity, Bicarbonate, mg/L as CaCO3 - 141 Calc.REG
Calcium, mg/L Ca 200 73 8-7 HW
_Carbon Dioxide, mg/L (nomographic) - 3.2 Calc.RG
Chloride, mg/L €17 250 27 8-7 BK
" Conductivity, uMHOS - 580 8-5 Mg
Corrosivity, Langlier Index 0.2 -0.15 Calc.RG
Hardness, Calcium, mg/L &s CaCl0, -- 213 8-10 BK
Oxygen, Dissolved, mg/L 0, —- .4 8-5 M
pH, units min.6.5 7.2 8-5 LW sttt
plis, units - 7.35 Czlc.RG
Sodium, mg/L Na 160 18 8-7 HW
Sulfate, mg/L SO, 250 38 £-11 BK
Solids, Total Dissolved, mg/t 500 294 8-7/10 BK
Turbidity, N.T7.U. 0.3¢ 8-5 BK
u dity, N.7.U 1,?1 e /ij 5B
7 /7 Y/
See atitached sheet. . ?;g%i /2»/7/{§%iti£1¢£/ 'i,,




PAuL RR. MCGINNES AND ASSOGIATES
CONSULTING LABonraTORIES, ING.

4168 WESTROADS DRIVE

WEST PALM BEACH, FLORIDA 33407

(305) paz-2849

Client: City of Lake Worth Utilities August 26, 1987
114 S. Congress Avenue
Lake Worth, FL 33460
Sample: Test well samples collected B-5-87 Job No. 87-8-5-LW-41
by client in lab-supplied containers.
Location: LWTW]
Analysis:
FAC 17-22 CORROSIVITY CHARACTERISTICS
*Maximum contaminant level for drinking water shown here for reference only.
Parameter MCL™ Result Date/Tech
Collection Time -- 1300hrs 8-5 LW staff
Temperature, °C -- 26 8-5 LW staff
Alkalinity, Total, mg/L as CaC0j, - 141 B-5 BK
Alkalinity, Bicarbonate, mg/L as CaCO, - 141 Calc.RG
Calcium, mg/L Ca 200 73 8-7 HW
: Carbon Dioxide, mg/L (nomographic) -- 3.2 Calc.RG
Chioride, mq/L C1° 250 27 B-7 BK
" Conductivity, itHOS .- 580 8-5 Mf
Corrosivity, Langlier Index +0.2 -0.15 Calc.RG
Hardness, Calcium, mg/L as C3CO, - 213 8-10 BK
Oxygen, Dissolved, mg/L 0, _—- 5.4 8-5 ME
pH, units min.6.5 7.2 B-5 LW staff
pHs, units _- 7.35 Calc.RG
Sodium, mg/L Na 160 18 . B-7 Hu
Suifate, mg/L SO, 250 28 g~11 EK
Solids, Total Dissolved, mg/L 500 284 E-7/10 BY
Turbidity, W.T.U. 1.0 “9 -5 BK
/ / /
/
,:{/ / A
Methods: See attached sheet. S T /ﬂ/JL LILC/
DIIRS Laboratory™T.U. Nos. 86140 TEGGTU
THISE SAIFLES WIRE HOT COLLICTED BY  1¢cBINNES e
FASOCRATORN S DORCONREL  AMD JHEE  [ESIFLTS ARE
YISROADTTZS VD RITTERENT SAMTLES DIMY AS RECOIVED
BY e 3HNDS LALELA) BMES,



; PauL R. McGINNES AND ASSOGIATES
CONSULTING LABORATORIES, INC.

4168 WESTROADS DRIVE . WEST PALM BEACH, FLOTUDA 33407 . {305) B42-2840

Client: City of Lake Worth Utilities August 26, 1987
114 5. College Street
Lake Worth, FL 33460

Sample: Test well semples collected 8-5-87 Job No. 87-8-5-lW-41
by client in lab-supplied containers.

Location: LWTW1

Analysis:

FAC 17-22 SECONDARY TNORGANICS
*Maximum contaminant level for drinking water shown here for reference only.

Parameter ' MCL* Result Date/Tech
Co]lecfion Time - 1300hrs B-5 LW staft
Temperature, °C - 26 8-5 LW staff
Alkalinity, Total, mg/L as CaC03 - 141 8-5 BK
Calcium, mg/L Ca 200 73 8-7 BW
Chloride, mg/L C1° 250 27 8-7 RW
Color, APHA units 15 11 8-6 Hu
Coprer, mg/L Cu 1.0 <0.01 8-7 HW
Corrosivity, L.I. 0.2 -0.15 Caic.RG
Foaming Agents, mg/L MBAS 0.5 <0.02 8-5 EK

iron, mg/L Fe 0.3 0.23 8-7 HW
Manganese, mg/L In 0.05 <G.00% 8-7 HW

Odor, threshold 3 3 (sulfur) 8-5 BK/ME
pHd, units 2 6.5 7.2 B-5 LW st&f7
pHs, units -—- 7.35 Calc.RG
Sulfate, mg/L SOQ 250 28 £-11 EBK
Solids, Totel Dissolved, mg/L 500 284 8-7/10 BK
Zinc, mo/L In 5 0.018 8-7 Hi
Sulfide, me/L S &-5 BK

/‘

. p ;

T -
/// ",

i /.(\_‘/1._//{17’{_

Methods: £Vl enaiyses per Stendard Meihuds.
See attached Methods Sheet.

DIHfS Leboratory Y.D. Ro. Boisl7T&c0



' PAUL R. MocGINNIES AND ASSOGIATES

CONSULTING LABORATORIES, ING.
4168 WESTROADS DRIVE . WEST PALM BEACH, FLORIDA 33407 . (305) B22.2840

Client: City of Lake Worth Utilities August 26, 1957
114 S. Coliege Street
Lake Worth, FL 33460

Sample: Test well samples collected 8-5-87 Job No. B87-8-5-LW-41
by client in lab-supplied containers.

Location: LWTWI

Analysis:

FAC 17-22 SECONDARY INORGANICS

*Maximum contaminant level for drinking water shown here for reference only.

Parameter ) . MCL* Result Date/Tech
Collection Time --- 1300hrs 8-5 LW staff
Temperature, °C ' - z6 8-5 LW staff
Aikalinity, Total, mg/L as Ca[:{):3 - 141 8-5 BK
Calcium, mg/L Ca 200 73 8-7 HW
Chloride, mg/L C1° 250 27 8-7 KW
Color, APHA units 15 11 8-6 HW
Copper, mg/L Cu : 1.0 <0.01 8-7 hW
Corrosivity, L.I. 0.2 -0.15 Calc.RG
Foaming Agents, mg/L MBAS 0.5 <0.02 8-5 BX
Iron, mg/L fe 0.3 0.23 8-7 HW
Manganese, mg/L Mn 0.05 <0.005 8-7 EW
Ddor, threshold 3 3 {sulfur} 8-5 BK/ME
pii, units Z 6.5 7.2 8-5 LW stafy
pHs, units -—— 7.35 Calc.RG
Sulfate, mg/iL SOQ 250 38 8-11 Bk
Solids, Total Dissolved, mg/L 500 294 &-7/10 EK
Zinc, ma/L in 5 0.018 8-7 Hul
Sulfide, mo/L $” --- ; <0.05 B-5 BK .
Methods: A1 analyses per Standard Methods. g : /
See attached Methods Sheet. {// o //'
Y AT LA A
THESE SAWPLES WERE NOT LOLLLCIED BY WcGINKES UIiitS Laboratory T.0. ho. BoTal7 18607

LARONATENNS O PETILNMLL AN ML RFSMLTS  ARE /
VARBANILD TH O RITALCONT SAMTIES BULY AL RECEINID

BY LliNNe s LALDLATCMES.
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MGGINNES AND ASSOCGIATES

LABORATORIES

I).{_\ UL IR,
GCGONSULTING ING.

Laboratory 1.D. No. 86140

ECR I1/FAC 17-22
mg/1 allowed in

Analysis Collection/Storage Analysis Method Drinking Wat -
PRIMARY INORGANICS:

Arsehic; Selenium............ 0.5%HN03/<6 mos. Hydride generation into 0.05;0.01

hydrogen argon flame

METCUTY «avevenrvnonssonensns 0.5%HNO3/<14 days Cold vapor atomic absorption 0.002
Chromjum; Lead ... ..ccvvonnn 0. 5%HN03/<6 mos. Atomic Absorption 0.05,0.05
Barijum; Cadmium; Silver ..... 0.5%HNO3/<6 mos. Atomic Absorption 1.0;0.010;0. 5
NItrate ooevecennrnsonvonenns Refrigerate/<24hrs Brucine sulfate colorimetric 10.0
FIuoride «.vvervanvrenronnens Refrigerate/<7 days Specific ion probe 1.4

PRIMARY ORGANICS: ‘

Endrin; Lindane ............ Extract <7 days Gas chromatography 0.0002;0.004
Methoxychlor; Toxaphene .... Extract €7 days Gas chromatography 0.1,0.005
2,4-D; 2,4,5-TP Silvex ..... Extract <7 days Gas chromatography 0.1;0.01;0.1
Tr1ha1omethanes ............ <7 days Solvent extraction GC 0.10
SECONDARY INORGANICS:

Total Dissolved Solids ..... Refrigerate/<7 days Gravimetric difference 500

]2 A R R On site Corning 610A meter 6.5 min.
Magnesium; Iron; Copper .... 0. 5%HN03/<6 mos. Atomic absorption --30.3;1.0
2inc; Manganese ; Calcium.., 0.5%HNG5 /<6 mos. Atomic absorption 5:0.05; 200
SUTFAte civevrreniinnr o Refr1geraLe/<7 days 1urb1d1metr1c 250

Sulfide .ot iriinnnnceneses ZnAc pres./<24hrs 855,03 titrimetric -

Hydrogen Sulfide ........... InAc pres./<z4hrs %c from sulfide 0.05
Chioride vovvvenrnnennonsnns <7 days Ho (NO3)p titrimetric 250

SOATUM v vvvv v e conennmonsss 0.5%HN03/<6 mos. AtOmTC em1ss1on 160
Detergents (MBAS) ........... Rerr1gera; /<24hrs  Chloroform extraction/ 0.5

colorimetric

HErGness v vevenvennnonnenons Refrigerate EDTA titrimetric --

COTOr ve e iee i Refrigerate/<24hrs Colorimetric 15

075 [0} AU N Immediate Panel evaiuation 3.0
Turbidity «viereiiiiainn. Refrigerate/24nrs Hach 2100A turbidimeter 1.0
BIkalinity «.oveenecennoeannn Immediate H2S04 titrimetric -
D.G/Conductivity oo Immediate YSI SCT meters --
Corrosivity ...ovviivennns -- Calculation -0.2 to +0._
PHS i e - Calculation --

Carbon Dioxide ... oo ot -- Nomograph --

Note: Detection limits for egach analysis vary with nature and condition of sample analyzed

Rev.2-85/10-E6
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