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CONVERSION TABLE 

Inch-pound units have been used throughout this report. The following 

table converts measurements in the inch-pound system to the International 

System of Units (SI). 

Multiply inch-pound units By 

foot (ft) 0.3048 

mile (mi) 1.609 

square mile (mil) 2.590 

acre-foot (acre-ft) 1233 

cubic foot per second (ft3/s) 0.02832 

gallon per minute (gal/min) 0.06309 

pound-force per inch2 (lbf/in2) 6.895 

To obtain SI units 

meter (m) 

kilometer (km) 

2 
square kilometer (km ) 

3 
cubic meter (m ) 

3 
cubic meter per second (m /s) 

liter per second (L/s) 

kilopascal (kPa) 
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TEST MONITORING OF PROTOTYPE INJECTION WELL, WAIALE, MAUI, HAWAII 

By Ronald L. Soroos 

ABSTRACT 

A high-capacity prototype injection well was tested in the isth-

mus area of Maui. Pumping tests were made on April 14 and April 

15, 1978, and 10 injection tests were made between May 12 and June 

30, 1978. 

Selected tests were monitored in order to obtain data which 

could be used to assess the effects of subsurface disposal on the 

ground water in the basal aquifer. Pumping and injection rates were 

measured. Basal-water head responses to pumping and injection were 

observed at the prototype well and at two observation wells located 

435 and 6,100 feet from the prototype well. Water-quality samples 

were collected at the prototype well and the nearest observation 

well prior to testing. Samples of the injection water, as well as 

samples from the observation wells, were collected prior to and after 

the final test. 

The head data and water-quality data are presented in this re-

port. 
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INTRODUCTION 

Background.--Injection wells have been used for disposal of 

storm runoff in the Wailuku-Kahului area of Maui since 1965 (Hargis 

and Peterson, 1970). Early in 1978, A & B Properties, Inc. drilled 

a prototype injection well to test the feasibility of high-capacity 

injection of storm runoff from a planned residential development. 

The U.S. Geological Survey, monitored head responses and water-qual-

ity changes resulting from selected pumping and injection tests con-

ducted at the prototype well. Data were obtained at the prototype 

well and at two observation wells. 

This work was done in cooperation with the County of Maui. 
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Physical setting.--The prototype injection well (well 5229-01) 

is just east of Waiale Reservoirs between Wailuku and Kahului. The 

site, at an altitude of 141 feet above mean sea level, is in the 

northern part of the Maui Isthmus, about 7,500 feet southwest of 

the shore of Kahului Harbor. A test boring (well 5329-18), located 

435 feet north of the prototype well, was used as one observation 

well for the monitoring program. An existing injection well (well 

5328-45) at Kahului sump 6,100 feet east of the prototype well was 

used as the other observation well. The well locations are shown 

in figure 1. 

The study area is underlain by consolidated sand dune deposits 

ranging in thickness from about 75 feet near the prototype well to 

2 feet at Kahului sump. Beneath the eolian deposits is a layer of 

sediments, consisting of silt, sand, and gravel, which is 80 feet 

thick near the prototype well and thins to 25 feet at Kahului sump. 

These sediments are underlain by basaltic lavas from Haleakala to 

an undetermined depth (Stephen P. Bowles, 1978, personal communi-

cation.). Simplified well logs are shown in figure 2. 

Ground water in the area occurs as basal water. The basal-water 

head, during the period of testing, was about 3.8 feet above sea 

level in the test boring and about 3.1 feet above sea level in the 

injection well at Kahului sump. A previous basal-water head survey 

by Takasaki (1972), indicated that the hydraulic gradient in the 

area is generally easterly. 
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Purpose and scope.--The purpose of the monitoring effort was 

to collect and report data that could be used to assess the impact 

on the ground water in the area from the injection of urban storm 

runoff. The scope of the study included: 

(1) Measurements of pumping and injection rates. 

(2) Measurements of basal-water head response to pumping and 

injection at the prototype well and two available observation wells. 

(3) Water-quality analyses of the injected water and water 

from the observation wells. 
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MONITORING PROGRAM 

Testing schedule.--The prototype well was tested by pumping, 

on April 14 and 15, 1978; this pumping also served to clean and devel-

op the hole. Ten injection tests were performed on the prototype 

well between May 12 and July 21, 1978. 

Monitoring stations.--The pumping rates of the prototype well 

were estimated by measuring the trajectory of full-pipe discharge 

from an 8-inch horizontal pipe. Injection water was delivered to 

the prototype well by a flume from the Waiale Reservoir. Injection 

rates were monitored at a Cipoletti weir equipped with a float-type, 

water-level recorder. The weir was about 100 feet upstream of the 

prototype well. Samples of injected water were collected between 

the weir and the prototype well for chemical and bacterial analyses. 

Heads in the prototype well, were measured inside the casing 

by an airline with the bottom set at a depth of 170 feet below 

ground level or 33 feet below the static water level. 

Two piezometers to measure heads were installed in the annular 

space outside the casing of the prototype well. One was inoperable 

from the onset and was presumed clogged. The other extended to 263 

feet below the ground surface, and the bottom 10 feet were perfo-

rated. When the prototype well was pumped, head measurements were 

made with an electric probe. During injection heads could not be 

measured because of air discharging from the piezometer. 
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Before the casing was installed in the prototype well and prior 

to drilling the open-hole part of the well, samples of water were 

obtained from various depths with a Foerst-type, depth sampler. 

After the well was completed and cased, the specific conduct-

ance of the water pumped from the open-hole part was measured. 

The specific conductance of the water (40,000 micromhos) was roughly 

equivalent to that of seawater. 

During the injection test of June 30, 1978, water levels in 

the prototype well were measured by an airline with the bottom set 

at a depth of 162 feet below ground level or 25 feet below the static 

water level 

Water levels in the test boring (5329-18) were monitored with 

an electric probe, which followed the water surface automatically. 

The probe was connected to a continuous recorder and owing to the 

nature of the probe, a sensitivity of about 0.005 foot showed a 

distinctive step-like trace of the head. The recorder was adapted 

to produce a trace with a time scale of about 18.8 minutes per inch 

or 113 seconds per one-tenth-of-an-inch chart division. 
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The test boring was equipped with a 1-3/4-inch diameter (ID) 

casing and a special, small-diameter sampler was used. The sampler 

was constructed of 3/4-inch diameter copper tubing sealed at the 

bottom and equipped with a stopper at the top. The sampler was low-

ered to the desired depth with the stopper sealing the top. At the 

desired depth, the stopper was pulled by jerking the cable, thus 

allowing the water to enter the sampler, which was then raised to 

the surface. 

The well at Kahului sump (5328-45) was equipped with a float-

type, water-level recorder. Samples were obtained in this well by 

a Foerst-type, depth sampler. 
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DATA 

A summary of the volumes of water injected during the tests 

is shown in table 1. 

Table 2 presents a summary of the types of data collected at 

the various monitoring stations during the tests. 

No head response was detectable in well 5328-45 at Kahului sump, 

as a result of pumping and injection at the prototype well. 

Figures 3, 4, 5, 6, and 7 present the water-level response data 

from the prototype well and the test boring for the tests of April 

14, April 15, May 12, and June 30. 

Water-quality analyses of samples from the prototype well, the 

flume, the test boring, and the injection well at Kahului sump are 

presented in tables 3, 4, 5, and 6, respectively. In addition to 

the chemical and bacterial water-quality data indicated in table 

2, physical properties measured in the field including specific con-

ductance, pH, and temperature are given with the water-quality data. 
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Table 1. Injection schedule for Waiale 

prototype well-testing program 

Time Volume 
injected, 

Date Begin Cease in gallons 

5/12/78 1700 1825 266,000 

5/17/78 1601 1905 809,000 

5/31/78 1625 1658 112,000 

6/ 2/78 1545 1712 508,000 

6/19/78 1640 1825 280,000 

6/23/78 1522 1730 164,000 

6/26/78 1451 1748 734,000 

6/30/78 1544 1923 993,000 

7/10/78 1538 1550 57,000 

7/21/78 1529 1958 934,000 

Remarks 

Varied injection rate. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Steady injection rate. 

Do. 

Varied injection rate. 
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Table 2. Summary of types of data collected 

Monitoring station 
Flume 

(injected 
Date Test type water) Prototype well Test boring Kahului Sump 

2/17/78 None Static water 

level 

3/13/78 None Physical, 

chemical 

4/14/78 Pumping Dynamic water Dynamic water Dynamic water 

level level level 

4/15/78 Pumping Dynamic water Dynamic water Dynamic water 

level, level level 

physical 

5/ 8/78 None Physical 

5/10/78 None Physical 

5/12/78 Injection Dynamic water Dynamic water Dynamic water 

level level level 

5/31/78 Injection Physical 

6/ 2/78 Injection Physical 

6/19/78 Injection Physical 

6/26/78 Injection Physical 

6/30/78 Injection. Physical Physical, Physical 

bacterial 

7/10/78 Injection Physical, Physical 

bacterial 

7/21/78 Injection Physical, Physical, Physical, 

chemical, chemical, chemical, 

bacterial bacterial bacterial 
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Table 3. Water-quality data, Waiale prototype injection well 

jH Ji- P SPE-
1. 11, ) f;• - CIF IC 

CAP-

OUrT- HANn- ,,ai\JATE• 

T 1-J; IN If LIN:3 TE1H7P- Arirt: NE-aS HARD-

I IA F" AL VAL ..;Lorti ATu''L imIC9- (C4,06) fILS 

(F1) ( ) (F1) ( 01:6 C ) mri(1) (•'Atii/L) (mcaL) 

- t- L-1 
15... -- -- -- -- 300 

1.14 
R21 -i.•• 0:1':5 -- -- 1~9 22.0 1170 200 

1 7- • . 0r1 145 -- -- 210 ?1.5 ?090 3)0 210 

l 3... 0900 -- 250 91.9 2200 340 240 

1 3... 0910 -- -- 260 21.5 9.320 

1 i... 0915 -- -- 270 21.5 2600 370 270 

13. • . 0955 -- '272 21.9 0700 400 

1 - • • 0791 211 498 -- 21.5 40000 
1 -)... 0M06 2 )1 498 -- 21.5 40000 

)• • . 0313 291 409 -- 21.5 40000 

... 0.09 291 4°8 -- 21.9 40000 



 

  

Table 3. Water-quality data, Waiale prototype injection well--Continued 
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ION 
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S-

Sr)LVEIJ 

!AS-

SLUM 

(K) 

(t1(6/L) 
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(HCO3) 
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LINT TY 
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(!-1G/L) 
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SOL. v 

aULFc1 IL 

( ()/.; ) 

( M(.i/L 

.--
-4. 
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13. • • 

13. • • 

13. • • 

1 i. • . 
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26 

39 

4 ,4 

45 

14 ,i 

x? 

sr.' 

56 

61 
ty'l 

itto 

270 

7 0 0 

S 1 0 

360 

60 
64 

64 

65 

65 

4.3 

6.6 

6. P 

7. 4 

I. 9 

R.4 

14 

14 

1A' 
1 7 

140 

130 

1 ? t) 

170 

120 

110 

110 
9R 

9R 
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40 
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96 
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Table 3. Water-quality data, Waiale prototype injection well--Continued 

DI _- Of S- .iI S-
DI S- III - s!IL iit7C) sY)LVE1.) S")1. V Eu L.1I-

SOL VE.) S )I Vi-- 1) i)F.J- S91_ I il..3 N I I RI TL :1; Th O. ,̀) IS- SOLVED 
CHL n- Ft.u .)- 1,11_ VI_ 1 (1-..Um OF PLUS Piir)- sOLVE1 flAFI-
1.<1.1)1 R I UF ,ILICA C;) ,.1.,i I- NITRA lf: Pt'l0RU IRON GANESE 
(CL) (i: ) (If)2) ItiENI ) (N) (P) (FE) (MN) 

DAIF (viG/L ) ( Aq /1. ) (13/L) ( PAG/L 1 (A4 t.i/L) (MG/L) (UG/L) ( uti/1 ) 

C F 

1 14 

3 7.5 '30 

1 S.. • 540 .4 ,-,1 1130 ) .24 0 

1 i... 550 .4 61 1170 .74 "0 
15... __. --
1 s... 630 . 6.1 1 S';0 . .24 

1 i... 260 .5 61 648 . . 5 10 

1 

• • 690 • i SO 1 410 . • , 1 -) 140 



__ 

- - - 

- - 

- - 

- - 

- - 

NrY 
-',1• • . 
31 •• . 
71... 
31 •• . 

J u t\I 
(12 • • . 
02 • • . 

1-- 02 • • .al 
G2... 
(i2 • • . 
02... 
19... 
2h • • . 
-') • • . 
- 0... 
.i0••. 
7 0••. 
70.•. 
i0. • . 
70••. 
-IG••. 
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1 • • . 
)..... 

i 

11-.20 
1E‘, 145 
1700 
1735 

1555 
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1/-20 
1630 
1724 
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1 710 
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1630 
1705 
1711 
1730 
1 1-1 00 

1830 

1°14 

1 5 50 
1 0 4': 

It 
A I.RE 

(DEC C) 

21 .L-) 
21. 
'1.;) 
21.0 

22.0 
21.5 
21.5 
21.5 
21.5 
21.0 
20.5 
21.0 
22.0 
22.5 

22.5 
2'7 .5 
22.5 

92.5 
'?", ) ..‘) 

2','.0 
71.0 

Table 4. Water-quality data, injected water 

SPF-
CIF IC N.Th- uls-
CON- CAP- SOLVED 
nuCl- HAPii- PONAIE CAL-
APICE PH NE: HARD- CIUM 

(MICRO- (CA,MG) NESS (CA) 
(^HOS) (uNI1) (1.4 G/1) (Mu/L) (MG/L) 

77 
71 

- - - _--ls 
- _ - _7 11 

// 
74 
li) 
7? 
70 
V) 
54 
62 7.6 

I le, 7. 
6.1 
63 
ok, 7. 

- _ - - _ -6 .3 
- - ..... _63 

63 

6 i - -

63 

65 57 • -7 77 14 • 9 

65 7./ 

CI5-
savEn 

MAC- BIS-
NE- SOLO- D 

SIUM SODIUM 
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(MGR. 1 (MG/L) 

4•E' 

.ILL 
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Table 4. Water-quality data, injected water--Continued 

UI s -
S[11) I u'l S 01_ v t-M) DI S-

AD- PO- ALK A- 0I5- SOL vED 
SJRP- I As- iiI CAR- CAft- L I NI TY CAR130,1 sOLVEO rilL0-

PERCEN 1 I ON .Ititil BONA IE PONATE AS ii10XIDE SuLFA TE RIDE 

PAH-
RATIO ( K ) 

(MO/L) 
(HCO3) 
(mG/L) 

((2.)31 
(MG/L.) 

CAC')3 
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(CO2) 
( MG /1_ ) 

( SO4 ) 
( MG/L ) 

( CL ) 
( !AG/1_ ) 

rlA y 
r1 

• • 
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7 1. • • -- _ - - - -

• • 
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JUN 

03.. • 
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02. • • 

02. • • 
19. • • 

• • 
30.. • 
30. • • 
70. • • 

• 
• • 

3o. • • 
30... 
7 u.. • 
7 u. • • 

JUL. 
21.. • ?7 .14 27 r, 2 7 2.2 2.0 6.5 
31. • . .14 .6 26 n 21 .8 '.0 6.4 
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Table 4. Water-quality data, injected water--Continued 

...JI..- f;I-- GIs- FECAL. 
DTs- savEB SOLVED SOLVED DIS- FECAL STREP-
sOLvE0 LIS- sOLIOs NITRITE ORTHO. OIS- SOLVED COLI- 1000CCI 
FLDO- SOLVFO (Sum OF PLUS PHos- SOLVED i,.AN- FORM KF AGAR 
RIOF SILICA CCASII- NIIRAlE FHIJRLS IRnN GANESE .7uM-MF (COL. 
(F) (s102) IliE(s) (N) (P) (FE) UN) (COL./ PER 

PATE (rn/L) (MG/t ) (mG/L) (mG/L) (NG/L) (uG/L) (uC/L.) 100 mL) 100 ML) 

-, A Y 
11... -- -- -- -- -- -- --
71.. -- -- -- -- -- -- --
31 • • . -- -- -- --
31 • • . -- -- -- __ 

JUN 
_02 .• . -- -- -- -- -- -- --

02... -- -- -- -- -- --
s--. C?.. . -- -- -- --
0o 02 ... -- - -- --

C2• • . -- -- -- --
02... -- -- -- -- -- -- --
19... -- -- -- -- -- --
26... -- -- -- -- --
30... -- -- -- -- -- 440 570 
c0... -- -- -- -- __ 
30... -- -- -- -- --
70... -- -- -- -- -- 940 710 
7u.. . -- -- -- -- -- -- --
70... -- -- -- -- -- __ 
70.. . -- -- -- -- -- __ 
70... __ -- -- -- -- -- __ 
70... -- -- -- -- -- --

JLL 
?1... .0 It 53 .1? .00 60 60 >2000 6R0 
21.• . .0 16 50 .06 .00 50 0 >?000 540 



 

 

Table 5. Water-quality data, test borila 

SPE- DIS-
CIFIC NoN- CIS- SOLVED 
cnN- (Ar‘-- SOLVED MAG- PIS-

SAhP- HARR- hJrAIE CAL- NE- SOLVEL 
LING WAFER- ANCE. P ti NESS HAPLi- CIUM Slur S 0 0 T 0 " 

DEPTH AIURE (NICRO- (CArmG) NESS (CA) (MG) (NL) 
A1E (FE) (DEG C) !.iHnS) (uNIIs) (mu/L) (MG/L) (MG/L) (MC/L) (MG/L) 

MAY 

10.. . 1145 191 22.5 450 7.1 
1G... 1205 240 22.0 380 7.1 
10 • • . 1320 290 22.0 480 7.0 
10... 1740 340 22.0 4500 7.0 -- -- --
10... 1430 790 2?.5 6300 6.0 
10... 1450 44:' 22.0 6750 7.0 

JUN 
I-. 
to AO. • • 1410 260 27.5 3750 7.2 

JUL 
10. .. 1 700 260 -- -- -- -- -- -- -- --
10. • • 1770 340 
10. • • 1345 410 --
1. • • 
1. • • 

1 325 
174 

2. ,0 
340 

2.3.5 
27..0 

7P0 
5600 

1.1 
7.? 

79 
710 

0 
600 

12 
71 

1? 
130 

tif/ 
88n 

1... 14u0 410 23.0 11000 7.1 1200 1100 120 230 2100 
'1... 
"'I... 

?u40 
2100 

260 
340 

23.0 

22.5 
465 

t,n0n 
7.? 
7.2 

97 
760 

G 
650 

14 
74 

15 
140 

t() 
1000 

211 410 22.5 110o0 7.2 1 -'00 1200 130 240 2100 



 

Table 5. Water-quality data, test borin_g--Continued 

DI -..)-
. )5 I u.1 s 01_ v ED ()IS-

An- PO- ALK A- (HS- SOL VED 
5liii3 - 1 A - iiI CAR- CAR- LINT TY CA990N SOLVED CHLj-

PF_RCENT I 1;i ;, j A ol bONA If I-50!A I E AS t:IOX IDE SuLFATE RIDE 
SOilUM RAIL') (V) (HCO3) (CO3) CAC 03 (CO2) ( 04) ( CI_ ) 

;)ATE_ ( M(/L) (iG/L) ( MG/L 1 (16/1.) ( MG /L. ) ( MG/L ) ( MG/L ) 

MAY 
10... 
10. • • 
10. • . -- --

10. • • -- --

10.. • 
10... 

JUN 
CD 10... 

JUL 
10. • . --

10. • • .1--

10... 
21... 2. ‘, 5.1 160 0 130 20 9.7 2A 

72 76 1.40 0 110 14 2 30 1 600 
1... 77 21. 't 4 7 140 0 110 13 490 z700 

21... --,:. 4 4. f). 16n 0 130 16 14 (-)2 
71. .. 73 16 41 140 0 110 14 250 1900 

• • 76 2" R7 14C 0 110 14 510 1800 



 

Table 5. Water-quality data, test boriqa--Continued 

iiI s- D Is- DI.- FECAL 
DT s- SOL VE 0 .sOLVF1J SOLVED OIS- FECAL S -MEP-

SOL vED AS- SOLIDS NI I RI If :1R -11 F). DI S- SOLVED COLI- TOCOCCI 
FLUD- sOL VEI) (Su'" GF PLuS PHOS- SOLVE° MAN- KF AGAR 

RIOF SILICA Ccl%STI- flI ERA IE IRON GANESE O ; m (COL.Pli0RJS .F7ur -MP 
(F) ( sI 02) fuLAITS) ( N) (P) (FE) (MN) (COL ./ PER 

0 Al E (11G iL ) (iG/L ) ( 1'1 /L) ( MG/1 1 ( MG/L ) (UCi/L ) (uG/L) 10') '4 1_ ) 100 Mt_) 

ri A Y 
10... -- -- -- -- -- -- -- --
10... -- -- -- -- -- -- -- --
lu... -- -- -- -- -- -- -- -- --
10... -- -- -- -- -- -- -- -- --
10... -- -- -- -- -- -- -- -- --
10... -- -- -- -- -- -- -- --

JUN 
<1 <1 

JUL 
10... -- -- -- -- -- -- -- <1 K1 
10... -- -- -- -- -- __ <1 v 8 
10... -- -- <1 65 
21... .4 71 2'40 3.c . 32 20 0 <1 K4 
21... .2 60 3090 2.7 .23 10 0 <1 K2 
.' 1. • • .i 56 68 -30 2.7 .26 20 30 <1 <1 
, i. • • .14 /1 341 3.6 .2 8 50 0 <1 u1 
)1. • . .; t.0- 2550 2.7 . 26 20 0 <1 (1
,Ai.. . . 5 56 7000 2.6 . 24 20 20 <1 K 1 

K Results based on colony count outside the acceptable range (nonideal colony count). 



 

Table 6. Water-quality data, injection well at Kahului sulliE 

sPE- 01s-
CIFIC NON- U1S- SOLVED 
CON- CAP- S0LUEC MAG- PIS-
OUCT- HARP- FO ATE CAL- NE- SOLVED 

L If\ G ItMr:t k- ANCE ID h NEsS hAFc'u- CI U(°? SIUM SODIUM 
TI ME f AIUkE (MICRO- (CA,"G) NESs (CA) (KG) (NA) 

DATE (1-1) (of. ( C ) mHnS) (uries) (MG/L) (mc/i) (mG/L) (KciL) (mG/L) 

MtY 
08... 1010 130 "3.0 3 2000 7." 
JUN 
30... 1345 130 22.5 27000 7.14 
?0... 2035 130 22.0 24000 7.4 
JUL 
07... 12uU 130 23.0 27000 /.6 

N 10 ... 1230 130 23.5 14500 /.6 
N 14... 1145 130 23.0 29000 7.5 

21 ... 1245 130 23.0 31000 1.4 -“400 3 :100 270 660 5700 
21 ... 2155 130 21.5 25400 .4 3c00 3f-.00 700 770 6000 
11 ... 1244, 130 23.0 77000 

/..06 
04... 16)0 130 22.5 30000 / 

14... 1055 130 23.5 29090 1.`) 



Table 6. Water-quality data, initction well at Kahului sump--Continued 

DI .:)-
s Pi T kJ ii , i1 V E 0 OIS-

AT1- PO- isl_K A- 0 IS- SOLVEa 
Sjikl--- iA -.-- iiICle--t- CAR- LINT TY CARBON S1 LVED rHLO-

i 1 tl!hEr%C.ENI ..1 _)Iu:1 tiONA LE 30NATE AS 1:I0X IOC SuLFATE RIDE 
..i1)11JM Rik 1 Ii) (K) (t1CO3) (CO3) CAC03 (CO2) (SO4) (CL.) 

r1A1 E ( !if; /L ) ("till.) ( MG/L ) ( 0:;* /1_ ) ( Mli /L. ) (MG/L) ( MG/L ) 

30• • 
30. • 

JUL 
07... 
10.. 

. 
w 

. 77 4 / 2 .3 0 110 0 90 7.0 1400 10000 

. 76 4? 250 100 0 82 6.4 1500 11000 
ii... 

“ l ) 

i)4.. . 
14... -- -- -- -- -- -- -- --



Table 6. Water-quality data, injection well at Kahului sump--Continued 

ul 01s- LiIs- FECAL 

DT S- ‘_)O1 vED sOLVEf) SOLvED !DI 5- FECAL STREP-

Sal_ vED OT 5,- S ..JL ID NI T RI II OR IHO. 'AS- sOL VEJ COLT- Il COCCI 

FLU')- •)01. vL-1 ) ( SUM OF PLuS PH 0.› - SOLVED MAN- FORM xi- AGAR 

R I 0 I SILICA CrINSI1- NI IRA IE. PHORJS IRON GANc- SE .7UM- *IF (COL. 

(F- ) ( .)102) ftJENrs s) ( N) (P) (FE) (MN) (COL./ PER 

OATS ( MG/L ) ('G/t ) ( MG/L ) (MG/L) ( MG/L ) (uG/L) (UG/L) 100 ML) 100 ML) 

11 AY 

• . 
JUN 

• K4 47 

10. • • 11 

JUL 
07... 

10... K1 65 

34 13300 .OR .06 fl 30 5140 (1 24 

19900 .10 .0 7 780 600 K6 24 

• 

K Results based on colony count outside the acceptable range (nonideal colony count). 
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