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Mr. Henry Jacoby

Product Manager

Registration Division (TS-767C)
Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Dear Mr. Jacoby:

.- At the reguest of the registrant for DBCP, Amvac
Chemical Company, I am enclosing copies of the following
documents that were previously submitted to Messrs. Panetta
and Kempter in connection with the monitoring and testing
requirements pertaining to the pineapple use under the
DBCP Settlement Order.

1. September 8, 1981 Hawaii Department of
Agriculture report on ground water monitoring for
DBCP and EDB.

2. September 10, 1981 report of Maui Pine-
apple Company regarding mass spectroscopy analysis

- of DBCP.
3. Revised protocol for DBCP pineapple residue
study.
If you need any further documents to update your e
DBCP files, please let me know. PR A
Sincerely yours, . qf°
. CE,Jr. . Clausen Ely, Jr. J£Q° SR v
. rjm R G(gctz‘.
—— Enclosures v e e
cc: Steve Weinstein, Esquire (wo/encls.) o:“: PR
Mr. John J. Tolan (wo/encls.) sl Lt

Dr. David Williams (wo/encls.)
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State of Hawaii
DEPARTMENT OF AGRICULTURE
1428 So. Xing Street
P.0.Box 22159
Honolulu, Hawaiji 96822

September 8, 1981

Tables contained herein summarize findings of the Departments of
Agriculture and Health in an ongoing program of ground water

monitoring for the fumigants, dibromochloropropane (DBCP) and
ethylene dibromide (EDB).

Period: 2pril 14, 1980 to August 10, 1981.

Mm"'\/

Lyle ®ong, Ph.D.
Chief, Pesticides Branch

Division of Plant Industry
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Sroundéd darer Sampling Zoxr IEBCP znd ZDB igph) - April 14-17, LSBOC
as - PN . . peh
Zite Jept. of HZezith '~ HAaul Land a 2ine NC3-N
DBC? ZDB DEC? ' DB ‘pem)
Cahu
1. Xunia Well No. 1 2302-01 N.D. N.D. N.D. T - 2.6

(BWS - Domestic)

2. Del Monte Well No. 1 2703-01 - 11 g2 7.81 - T 3.4
(Del Monte. - Domestic) ’ .

U.S. Navy Barber's Point N.D. : N.D. N.D. - ©2.9
Shaft #14-2103-03 ’
(U.S. Navy - Domestic)

B
e

4. U.S. Navy Waiawa N.D. N.D. N.D. - 1.2
Shaft #16-2558-10
(U.S. Navy - Domestic)

5. Waipahu Well - 2400-02 N.D. N.D. N.D. - 2.3
/"’ (BWS - Domestic)
\\ - ’
6.0 Mililani Well - 2800-01 N.D. N.D. N.D. - 0.6
{(BWS - Domestic)
7. Wahiawa Well -~ 2901-09 N.D. N.D. N.D. - 1.1
i (BWS - Domestic)
(
y .-
8. Waialua Well - 3405-01 - N.D. N.D. N.D. . - 2.7
(BWS - Domestic)
9. Waialua Pump 26 3203-02 ’ N.D. N.D. N.D. - 0.36
(Waialua Sugar Co. =~ Irrigation)
10. Pearl City Well - 2457-02 N.D. N.D. N.D. - 0.49
(BWS - Domestic) ‘ )
1l. Punanani Well - 2557-05 N.D. N.D. N.D. T - . 0.36
{BWS - Domestic) .
12. Waihee Tunnel -*2751 N.D. N.D.- N.D. -t .2 G1TE
{BWS -~ Domestic) ".'" escoce
Maui . ° : ..:..
_ Windmill Beach N.D. N.D. N.D. - ¢ 0.13.°
>~ 7 (Maui Pine - None) ) . o°:o:o coooo0r
2. Dump A Nepili Well - 5838-01 N.D. ' N.D. N.D. - -t 0.23

({Maui County - Domestic)



5053-2; 5154-1 (Dole Corp. -
Domestic)

TAELZ I
Fround Water Sampling Sfor IECD znd IR STD} = AEpril l4-17, 13880
Page 2
F T ]
isa Dept. of Zeaith '™’ Maui Land & Pine 7’ HO2-N
e DBCE EDB DBC? EDB (ppm)
‘Maui (continued) .
3. Honokzhau - Honolua N.D. N.D. N.D. - {0.08
. Ditch (Maui Pine - Domes=i
& Irrigation) _'
4. PField 28; Puuhewale Spring - 0.35 N.D. 0.25 - 6.6
- (Maui Pine - Wash Water)
5. Shaft 29, Paia Mill 5422-1 N.D. N.D. N.D. - 3.0 -
(HC&S - Irrigation) R
6. Shaft 32, Maliko Gulch 5520-1 N.D. N.D. N.D. - 1.8
(HC&S = Irrigation)
7. Lower.Maliko Spring 0.6 0.2 0.59 - 27.8
(Owner unknown - None) ‘
' - .
i ‘Maui High School Well - 5420-1 N.D. N.D. 0.18 N.D. 3.7
S (Mavi County ~ Infreguent Domestic) ‘
9. Waioloa Ditch - Kamole Forebay’ N.D. N.D. N.D. - 0.11
. (Maul County and HC&S - Domestic
;‘_ and Irrigation)
A o
20. faeltzer Cove N.D. N.D. N.D. - 3.3
. (Owner unknown - None)
- )
Molokai
1. Xalae - Waialala Water System - N.D. N.D. N.D. - 0.10
Steel Reservoir (HCC - Domestic)
2. Wailoku tunnel system N.D. N.D. N.D. - 0.31
(State of Hawaii - Domestic - csc0ae
" and Irrigation), I e e
3.- Near Kaluaapuhi fishpond, south N.D. N.D. N.D. - 2.§g~°
coast (Molokai Ranch - Irrigation) §°-..' **8%%
. ’,'— °°°°° no"OO:
1. Maunalei Pump House -~ 5053-1; N.D. N.D. N.D. - 00 e 1e o0



Sround Watsr Sampling Sox ZECD .;::::-E =£b} =~ Apxil L4-i7, LZBO
Fage I
1Y go )
qisg Degt. of Zezlzh daui Land § Pine’ NC4-N
- DBC? ZDB BC? EDB (pom)
-2. Upper Maunalei Tunnels - 5053-1; N.D. N.D. N.D. - 0.60
50532 (Dole Corp. - Domestic)
3. Well 2 - 4953-01 - Kapahaku N.D. N.D. N.D. - 0.50
Gulch (Dele Corp. - Irrigation) .
4. Well 1 - 4853-01 - Palawai N.D. N.D. N.D. - 4.4
(L {Dole Corp. = Irrigation)
5. Well 3 - 4954-01 - Kapano Gulch N.D. N.D. N.D. - 0.68
‘ (Dole Corp. - Domestic an o)
Irrigation) ‘
6. Well 4 - 4952~1 - Waiapaa Gulch N.D. N.D. N.D. - 0.59
(Dole Corp. = Irrigation) g
(1) Department of Health: Instrument limitation. DBCP N.D. = (0.0S prb
EDB N.D. =< 0.1 ppb
(2) Maui Land & Pine: Sensitivity for DBCP 0.1 ppb
Sensitivity for EDB 1.0 pob
- o°°.°z ° . °:
C ee °°§°°°
N .‘./80 oaooﬂ oo‘°::"-

.
S S PUESUSEN UMY SES S NV RSO



TIBLZ 2
-SPECIRL SAMPIONG TO CCNFIRM CONTRMINATION CF THE XUNIA DEL ACNTE WELL, APFRID 24, 1280

well and two wells in the mmediate ares con Ozhu. The purzose of
this special sampling was to confirm the initial high residue values
of DBCP and EDB detected in the Xunia well on April 22 and to

- ascertain possible aguifer contamination.

On April 24, 1980 water samples wers collectad Zrom Xunia Del Monzs

1

University of Hawaii

Départment of Health Acricultural Biochemistry

Site - .DBCP EDB DBCP EDB
( ' :
I. Xunia Del Monte Well . 0.50 pob 300 ppb 0.64 ppb 133 ppb
2. Kunia High Well No. 3 ~ N.D. e N.D. N.D. N.D.

{Navy Well)

International Golf Course N.D. N.D. N.D. N.D.
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TREIZ 2
KONIA TOWN: 2ESIDUES IN WATER TRCM THE TARZ
Dept. of Health(+) Maui Land & Pineapplsi?)
Date Location Time DBCP EDB DBCP TDB
May 5, 1980 492 Second St. .12:50 p.m. N.D. N.D. N.D. 0.9 ppb
May 5, 1980 House 412 1:00 p.m. N.D. N.D. N.D. N.D.
T
.z
A
) fl)Department of Health: Instrument limitation DBCP N.D. = {0.02 ppb
’ EDB N.D. =

-~

-

8/6/80

- ( '?)Maui Land & Pineapple:

Sensitivity for DBCP:
Sensitivity for EDB:

.1 ppb
1.0 PPD

<0.05 ppb

fo
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sira Dept of Health Maui Land & 2ine NOz-N
- DBC? EDB DBCP DB {pem)
.oallu . [’ -
- ’ A
1. Shaft 3; Ozhu Sugar Co. Ewa N.D. N.D. N.D. * N.D. 3.80
Pump 15 - 2202-21 (Ozhu Sugar - .
Irrigation)
2, Pump 5 Ozhuv Sugar 2203-01 - N.D. | N.D. N.D. N.D. 2.23
. (Oahu Sugar - Irrigation)
A . ] ’ r
3. Pump 10 (Ewa) Oahu Sugar Co. - N.D. N.D. N.D. N.D. 3.22
2006-14 (Ozhu Sugar Co. -~ Irrigation) 7
4. Boaeae Well - 2301-34 (BWS - N.D. N.D. N.D. N.D. 2.72
Domestic)
5. Shaft-17; Waialua Sugar Co., N.D. N.D. N.D. N.D. 2.00
Opaeula - 3404-2 (Waialua Sugar :
/’”' Co. - Domestic and Irrigation)
! -
b~ Pump 25, Waialua Sugar Co. . 0.037 N.D. N.D. N.D. 1.66
3203-1 (Waialua Sugar Co. =-
Irrigation) )
‘7. Shaft 4; U.S. Army Schofield =~ N.D. N.D. N.D. N.D. . 0.68
( 2901-07 (U.S. Army - Domestic) .
8. Waikele Spring - lower Waikele N.D. N.D. N.D. N.D. 0.81
Gulch, Waipahu (CCH - None)
8. Asato Watercress Well - 2359-16, N.D. N.D. N.D. N.D. 0.81
© Waiawa Spring (Fred Asato - '
Irrigation)
10. 0ld No. 330-7C, 2803-5 Xunia N.D. N.D. N.D. N.D. -
near Wheeler Field (U.S. Navy -
used by Del Monte - Domestic -
and Irrigation). : 000000
k4 - .. ° : e €
1l. Hawaii Country Club Well - N.D. N.D. N.D. N.D."" "gne3
© 2603-01 (Hawaii Country Club - ' o6 o °°°:,
Irrigation) e teo U
-~ . °:o°°§ *
, . ce0000
{ ‘ ' ° cboo
.\\» -‘._' - oooca OO;OD"
1. Shaft 30; Lower Paia - 5423-2 . N.D. N.D. N.D. N.D.,. , 378

(HC&S = Irrigation) <



TRELZ =
sround Water Zampling Iz IBEC® and IZE ooz - flay =7, 13289
Fage 2
(L3 {2}
sita Dept. of Heal:th Haui Land & Pine ' NC2-d
e DBCP EDB DBECP EDB {pem)
2. Arakaki Watercress Farm, N.D. . N.D. N.D. N.D. 12.02
Kanemaela Gulch (Arakaki -
watercress and household)
3. Honolua Bay (Owner. unknown - ~¥.D. N.D. N.D. N.D. 0.32
None) ’
#~. Honckohau - Honalua Ditch - N.D. " N.D. N.D. N.D. {0.05
(,. . Honokchau Gulch (Maui Pine -
Domestic and Irrigation) L
5. Shaft 2; Pioneer Mill Pump F, N.D. N.D. N.D. N.D. 0.18
Lower Honokawai -(Pioneer Mill
Co. = Irrigation)
Molokai
\._-Kauluwai Well - 0801-01 N.D. N.D. N.D. N.D. 0.46
Waiakalae Gulch, (Hawaii Homes
Commission - Domestic) -
.2. Xaluakai Well - 0901-1.  N.D. N.D. N.D. N.D. 0.40
( Monawairiui Gulch (HHC - Domestic
... and Irrigation) '
: 7
(1) Department of Health: Instrument limitation. DBCP N.D. = €0.0% ppb- boso00
Lt EDB N.D. = {0.Y_ ppb s _° 2 3
05 oo co 000000
) o000
{2) Maui Land & Pine: Sensitivity for DBCP 0.1 ppb . '. oo
' Sensitivity for EDB 1.0 ppb IR A
00000
) e ’
- = oo 2o 620000
": ° .coco
AN S °°8°°s
oe oo o¢
. :c{ Yo
. ° e
B/6/80
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3rzuné Watsr Sampling

n

1. Xunia Well No. 2 - 2402-01
(BWS - Domestic)

2. Gentry Waipio - 2500-01, 02 -
{8WS ~ Domestic) -

3. Crestview Waipio Heights - 2459-19, 20
( ~ (BWS - Domestic) !
4. Wahiawa - 2501-08 ,
(BWS - Domestic) -°
5. Waialua Sugar Pump No. 24 - 3102
{(WSC - Irrigation)

6. Waialua Sugar Pump No. 25 - 3203
o7 (WSt - Irrigation)

.. Waialua Sugar Pump No. 26 - 3203
(WSC - Irrigation)

8. Hawaii Country Club - 2603-01
(HCC - Irrigation)

/ .
5. Xunia High Well No. 3 -- 2803
{0.S. Havy = Domestic)

(1) DBCP: Instrument Limitation, 0.02 ppb

(2) EDB: Instrument Limitation, 0.0S5 ppb



Sampiing Zor IBCP znd ZDE igppb) - June I0, 1380
; : . (2
} Sits Department oI Health
DBC2

Lower Maliko Gulch
(Site No. 1 - none)

"Gartheff Spring"
(Site No. 2 - private domestic)

3. Maliko Gulch
{ - (Site No. 3 - Irrigation)
4, Maliko Gulch
(Site No. 4 - Irrigation)
-
{
N
© (1) Instrument Sensitivity: DBECP =

EDB =

B/6/80
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3cil Zore inalysis for 3BCP? znd IDE - Nanmia sell
- o N e s DEC® {zDpD) ZDB (mok)
Samzle Depth (Z%.) % 30lid . L . L T—————— .
- det Weignt Ory JYeight ABL Weight DJrv Welght
Hole No. 1
Sample 1 1 g81.5 N.D.* - N.D.* : -
Sample 5 13 . 70.0 - N.D. - 4.4 6.3
: 4.0 5.7
Sample 9 . 25 . 67.1 N.D. - N.D. -
- Sample 13 37 61.0 1.2 {Dupli- 2.0 16.0 26.0
' 2.0 cate) 2.3 8.8 14.0
- . ol
Sample 17 49 60.1 2.6 4.3 116.0 193.0
' 2.2 3.7 86.0 143.0
Hole No..2
-~ Sample 1 1 72.6 N.D. .- © 1.4 1.9
{ 1.4 1.9
Sample 5 13 - 71.9 N.D. , - 740.0 1,030.0
. ’ : 860.0 1,200.0
: . Sample 9 ) 25 65.2 1.2 / 1.8 3,300.0 . 5,060.0
/. - ' 2,800.0 4,450.0
Sample 13 37 61.6 1.6 2.6 190.0 308.0
170.0 276.0
Sample 17 49 . 65.2 1.2 1.8 106.0 162.0
’ 76.0 116.0
Sample 21 6l 6l1.5 N.D. - 32.0 52.0
32.0 52.0
Sample 25 . 73 61.8 N.D. - 10.0 A 16.0
) 10.0 N 16.0 govoce
" . o° c g g ° °
Sample 29 92 66.1 N.D. - N.D. *° 7T = ecgene
° 0.2 ° epCcoo
Sample 34 141 - 77.1 . N.D. - N.D. % et seloo®
l:c s °
- " Sample 35 . 151 75.2 1.6 2.1 1.0 co’el 3 soscoc
i.\_ GOU._\C ooo.ccq
pe. © cvccu:c
oC <
c o
o (23
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TN .

2eil Zores Analvsis :‘::;ECP Id IDE - Tuniz Well
Page 2
- . _0 JBC? (ponb! .=pb)
L2 Depth {Ff.) ligd —_——— . . .
Sampr €2 so Wetr Weight D2ry Weight  Wet He 2ry Weight
" Hole No. 3 i
Sample 1 1 77.9  250.0 320.0 14,600.0 18,700.0
.220.0 282.0 14,000.0 18,000.0
Sample 5 13 §9.9 ~ 37.0 §3.0 32,800.0 46,900.0
© e 36.0 52. 28,000.0 40,00040
Sample 9 25 67.8 26.0 38. 18,400.0 27,100.0
26.0 38.0 14,800.0 21,800.0
. g
Sample 13 37 63.4 2.4 53.0 84.0
1.8 42.0 66.0
Hole No. 4
Sample 1. 1 78.9 260.0 330.0 7,400.0 9,400.0
250.0 320.0 6,200.0 7,900.0
Sample 5 13 T 717 42.0 58.0 940.0 1,310.0
46.0 64.0 880.0 1,230.0
Sample 9 25 72.5 30.0 41.0 120.0 166.0
28.0 39. 128.0 177.0
Sample 13 37 ' 62.8 1.0 2.6 4.1
1.6 3.2 5.1
Sample 17 49 63.9 N.D. 2.6 4.1
: 2.6 4.1
Sample 22 64 61.9 N.D. 12.0 19.4
13.0 21.0
Sample 26 76 58.4 1.2 4.4 . o7.53%°2%¢
1.0 5.2 ‘0000 8.9° °
Hole No. 5 oo °° cu'ago::Q
Sample 1 1 65.7  100.0 152.0 340.0 *® . 820.0uc0000
82.0 125.0 290.0 oo 440.0 ©o
Sample 5 13 68.6 39.0 57.0  1,240.0 cv17:810.0°° °°
: 37.0 54.0 1,180.0 ¢ 17720.0

-
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o ~ M T v = ~grs A OTER o Teepd el
SCL..0X2 ~nalysiz Iox L=2l2 2no oz AAnza weeo

Page
X - . DBC? [(zpb) .ZDB peb)
Sample Depth (£2.) 3 Soli . ———
— =pen | * Solid . Wet Wexignt Drv Weight Wet Weignt Dry Weight
- Hole No. 5 (continued) . . B .
Sample 9 25 63.9 1.2 1.9 350.0 550.0
1.2 1.9 320.0 500.0
Sample 13 37 66.8 1.2 1.8 250.0 370.0
- 1.0. 1.5 260.0 390.0
©_sample 17 . 49 60.2 2.0 3.3 70.0 116.0
~ 2.4 4.0 78.0 130.0
\ . i
Hole No. 6
Sample 1 1 74.4 10.0 13.4 (5.0 (Background
4 ‘ 11.6 15.6 Interference)
7 aple 5 13 70.7 70.0 99.0 100.0 141.0
AN 69.0 98.0 96.0 136.0
Hele No. 7
, Sample 1 1 72.2 N.D. - 14.0 19.4
. - - . 17.6 24.0
_Sample 5 - 13 71.0 N.D. - N.D. -
Hole No. 8
- Sample 1 1 79.2 N.D. - N.D. -
Sample 5 13 74.9 N.D. - N.D. -
-~ eo o : Eooggz
.D. = None Detectable ce ° et

- Limit of detectability, soil: DBCP =
EDB =
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o~

JECE-Z0E Levels in Percned Watar - Tunlae Well

Sample Depth (Zt.] - DEC? (zphi ™ DB

"Hole Ne. 2

" " Water Sample 1 - 38.00 . 8.80 24,800.0
- . : _ 24,800,0

Water Sample 2 ‘ 42.0 : 10.00 ‘ 23,200.0
' 24,000,0

Water Sample 3 - .- 1.00 272.0 -
1.00 -~ 280.0

t

\‘A
Hole No. 3 , !

Water Sample 1 30.25 5.60 2,5860.0

Hole No. 4

zer Sample 1 _ 31.82 0.38 12.8

(" -

L -

0.020 ppb

*Limit of Detectability, water: DBCP
. = 0.020 ppb
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- e,
Srcund .Watar Sampling for IBC® znd =DB ‘epb} -

B 27, 19ED

Department of Heal=h

8/13/80

Size
]
DBCP(-) EDB(z)

1. Hawaii Country Club - 2603-01 N.D. N.D.
(HCC - Irrigation)

2. Del Monte Well No. 1 - g253501 ‘ 0.8 2.9
(Del Monte - Domestic) -

3. Del Monte Well - 2803-07 ' N.D. N.D.
(Del Monte - Domestic)

4. . Waialua Sugar Pump No. 24-3102 0.022 N.D.
(WSC = Irrigation) .

5. Waialua Sugar Pump No. 26 - 3203-02 . N.D. N.D.
(WSC - Irrigation)

6. Wilson Lake _ N.D. N.D.

" (WSC - Irrigation & Recreation)

i\ ; ' 7. Dairy Company . (Kipapa Gulch) - 2600-01 N.D. N.D.

(Private - Domestic)

(1) DBCP: Instrument Limitation, 0.02 peb

(2) EDB: Instrument Limitation, 0.05 ©rb
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sround damer 3ampiing ISy I2CP and IDE orpoj Jury 3L, 1380

Separtment of Eealth

(1) (2
2):lor- Rl =pB ‘¢’

. 1. Xunia Well No. 1 - 2302-01 . N.D. N.D.
- (BWS - Domestic)

2. Xunia Well No. 2 - 2402-01 . N.D. N.D.
{(BWS « Domestic) . -

3. Hoaeae - 2301-34, 37 : N.D. : N.D.

a (BWS - Domestic)

"S- 4. Waipahu -~ 2400-02 : . N.D. N.D.
(BWS -~ Domestic) '

5. Gentry Waipio - 2500-01, 02 ‘N.D. N.D.
(BWS -~ Domestic)

6.  Crestview Waipio Heights - 2459-19, 20 N.D. . N.D.
" (BWS - Domestic)

i .
{ ¢ 7. Mililani - 2800-01, 04 - N.D. N.D.
N (BWS - Domestic) s
8. Waialua - 3405-01 . N.D. N.D. : i
- (BWS - Domestic) : -
I/ )
(1) DBCP: Instrument Limitation, 0.02 ppb
(2) EDB: Instrument Limitation, 0.05 pob
IO ttete
0. °0° .°;°°O
.00-02 .oo

‘ 8/13/80 o Yoo
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Aalilko Gulch Sampling for IECE and INE F=2) =~ zugustl, 1380
Sin . Department cf Zealth
= plyet-] PN imy
[ Lae s
DEC? ZDB

l. ‘“"Garthoff Spring" 0.051 N.D. .
- (Site No. 2 - private domestic)

2. Maeda Residence - . 0.059 N.D.
(Household - Tap)

o’

3. Maliko Gulch . ' N.D. N.D.
(Site No. .3 - Irrigation)

4. Mzliko Gulch - N.D. N.D.
(Site No. 4 - Irrigation) ¥ :

5. Maliko Gulch 2.7 . N.D.
(Site No. 5 - Seepage)

(1) DBCP; Instrument sensitivity, 0.02 ppb

L (2) EDB: Instrument sensitivity, 0.05 ppb
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TABLE 12
SBCP/EDE Levels In Tuniz Well Water as. funceion 2f Time- zfuer Stars af
Pumping and Period of Well Tarn QFf=.
Department of Health Maui Land & Pineapple
Date Time DBECP ' EDB DBCP EDB
May 5, 1980 8:35 a.m. 14.00 ppb ~ 98.00 ppb 13.20 ppb 55.40 ppb  gtart Pump
8:45 a.m. 7.60 B 41.00
9:00 a.m. 3.80 ° 22.00 .
9:15 z.m. 2.90 ™ 15.00 2.40 13.10
-8:30 a.m. 2.30 11.00 i !
10:00 a.m. 1.60 8.10
ST 10.30 a.m. 1.40 6.30 .- 1.50 4.60
S 12:30 p.m. 0.9 3.40 " 0.90 3.50
3:00 p.m. 0.74 _2.’20 0.07 2.60
May 6, 1980 8:30 a.m. 0.57 0.99 ' 0.60 1.70
3:00 p.m. 0.54 0.48 0.50 T
May 7,.1880 8:30 a.m. 0.51 0.27 0.50 N.D.
3:00 p.m. 0.52 0.17 0.50 .- N.D. Pump off
‘May 8, 1980 - 8:35 a.m. 5.20 50.00 4.40 29.80 Start Pump
N 3:00 p.m. 0.59 1.00 0.50 1.80 Pump ofZf
May 9, 1980  8:35 a.m. 9.10 59.00 6.80 43.70 Start Pump
(
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Takle 13 - Sround Water Sampliing Zor -BC? and IDB igep) - Sepraemper 3, 1880
SITE DBC? EDB
OAHU
1. Pearl City Well ~ 2458-01 N.D. N.D.
{(BWS - Domestic) ’
2. Haleiwa - Ishimoto Farm N.D. N.D.
- (Spring - Irrigation) :
- 3. Waialua Pump 4 N.D. N.D.
(Waialua Sugar - Irrigation)
4. Waialua Sugar Pump No. 24 - 3102-02 0.020 N.D.
(Waialua Sugar Co. - Irrigation)
5. Waialuva Sugar Pump No. 25 - 3203~-01 0.029 N.D.
(Waialua Sugar Co. - Irrigation)
6. Waialua Sugar Pump No. 26 - 3203-02 N.D. N.D.
" (Waialua Sugar Co. - Irrigation)
S 7. Shaft 4, U.S. Army Schofield - 2901-07 N.D. N.D.
(0.S. Army - Domestic) '
MAUI
1. Paleka Spring 0.03 N.D.
2. Maliko Tunnel 16 - "GarthoffSpring" 0.072 N.D. ¥
(Private - Domestic)
" 3. Maliko Tunnel 16 - "Garthof£fSpring" 0.060 N.D.
{Private - Domestic) (Bottom of runoff) _
4. Awai Home Tap 0.070 N.D.
(Maliko Gulch - Source, Maliko Tunnel 16)
8. 1lower Maliko Spring . 0.047 N.D.
{Owner unknown - None)
.“ < g
Limit of detectability: DBCP = 0.02 ppb
EDBE = 0.05 ppb 0o o
: ..0.



Taple 14 - 3Grouné Water Sampliag Inr 2BEC?

-

SITE DBCP EDB
MAUTL
1. Iower Maliko Spring : 0.33 0.06 ppb (?)
{Owner unknown = none) n
o~ 2. Wailua Ditch N.D. N.D.
o (BWS - Irrigation) :
MOTLOKXATI
1. Holokai Intermediate School- Tap N.D. N.D.
(BWS - Domestic)
2. BHawaiian Homestead - Tap N.D. N.D.*
(BWS ~ Domestic)
; Y 3.  Molokai Ranch Headquarters - Tap N.D. N.D.
N (BWS - Domestic) -
Limit of detectability: DBCP = 0.050 ppb
o EDB = 0.050 ppb
’ *EDB = 1 * pob
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Table 1E - Ground Water Sampling for D0BCP? and EZDB (zoh) -
February 2 and 3, 1881

i SITE DBECP EDB .
OAHU ]
1. Xunia Well No. 1 - 2302-01 N.D. N.D.
(BWS - Domestic) =
2. Kunia Well No. 2 - 2402-01 N.D. N.D.

(BWS - Domestic)

3. Waipahu Well No. 14 - 2400-02 N.D. N.D.
* (BWS - Dcomestic)

4. Waipio Gentry - 2500-01 N.D. N.D.
(BWS - Domestic)

5. Mililani Well No. 1 - 2800-01 N.D." . N.D.
(BWS ~ Domestic)

Nt 6. Wahiawa Well No. 3 - 2901-09 N.D. N.D.
(BWS - Domestic)

DOLE PINEAPPLE WELLS -~ CANNERY WELLS, HONOLULU

(. 1. Well #1 - Domestic/Industrial N.D. _ N.D.
" 2. Well $2 - Domestic/Industrial N.D. N.D.

3. Well #3 - Domestic/Industrial N.D. N.D.

4. Well #4 - Domestic/Industrial N.D. . N.D.

a 5. Well #5 - Domestic/Industrial N.D. N.D.

90200
o < ® <& o
Limit of Detectability: DBCP = 0.02 ppb . PR * *
[ X N RIRR.]
: EDB = 0.05 ppb . ° ¢ o
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SITE DBECP

OAHU ~ 2/17/81

-

1. Mililani Well No. 1 - 2800-01 N.D.
. {BWS - Domestic)

2. Mililani Well No. 4 - 2800-04 . N.D
(BWS - Domestic)

3. Xunia No. 2 = 2402-01 N.D.
(BWS ~ Domestic)

4. Xunia No. 2 - 2402-02. N.D.
(BWS - Domestic)

5. -Mililani Service Station N.D.
(Mililani Town - Tap)
OAHU - 2/18/81

1. Mililani Well No. S N.D.
(BWS - Domestic)

2. International Country Club - 2603-01 N.D.
(HCC -~ Irrigation)

Limit of Detectability: DBCP = 0.02 ppb.
EDB = 0.05 ppb

L X FVR7E-)
. v B
L ]

'.OU-‘J\J
° o
- o

®0000
o

LE-X XN

#0000
° K
LR ]

co0oo0o"
© u-
es

T2




Tanle 17 - Ground Watar 3ampling Ioxr 2BCP [=cki

i ——— e e

T Tebruary L2,
Site DECP
OAHU )
1. Xunia Well No. 1 2302-01 I. 0.002
(BWS - Domestic) II. 0.002
2. Xunia Well No. 2 - 2402 I. 0.005
. (BWS ~ Domestic) II. 0.004
3. Mililani Park - Tap I. 0.014
{BWS - Mililani Well Field) II. 0.010
4. Mililani - Well Field 2800 I. 0.005

{(BWS -~ Domestic)

Limit of detectability:

Analysis performed by:

-

DBCP = 0.001 ppb.

State of Califormia

Department of Health Services

Sanitation and Radiation Laboratory Section
Southern California Laboratory Section
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DB .~ July i3, 1881

Jl
1

manle 18 - 4round Watsr Sampiing Zor DBCP and

SITE DBCP EDB

OAHU

1. Xunia Well No. 1 - 2302-81 N.D. N.D.
(BWS - Domestic) ~r

2. Xunia Well No. 2 - 2402 N.D. N.D.

-~ (BWS ~ Domestic) . .

3. International Country Club - 2603-01 N.D. N.D.
(ICC -~ Irrigation)

4. Waialua Sugar Pun;p 24 - 3102-02 ) N.D. N.D.
(Waialua Sugar Co. - Irrigation)

5. Waialua Sugar Pump 25 - 3203-01 0.041 N.D.
(Waialua Sugar Co. - Irrigation) :

6. Waialua Sugar Pump 26 - 3203-02 ' N.D. N.D.

N (Waialua Sugar Co. = Irrigation) '

7. Mililani Wells - 2800 N.D. N.D.

(BWS - Domestic)
(0 KAUAT

1. Moloaa Intake - 1120-01 - 0.211 N.D.
(Pexrch - Domestic & Irrigation)

2. Wailua Homestead N.D. N.D.

(BWS - Domestic)

Limit of.detectabiliby: DBCP = 0.02 ppb. .
EDB = 0.05 ppb . s sou
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Takle 20 ~ Ground Waner

Sampling Zor DECP (FEb) - August L

- - SITE DBCP

MAUI -

1. Maliko Tunnel No. "I6 0.02
(Perched - Private Domestic)

2. ZXahului Tap Water - Mua St. N.D.

: (BWS -~ Dcomestic)

3. Haiku Elementary School Well - 5519-01 0.01
(BWS - None) (Sample 1)

4. BHaiku Elementary School Well — 5519-01 N.D.
(BWS - None) (Sample 2)

5. Haiku Elementary School - Tap N.D.
(BWS - Domestic)

6. Maui High School Well - 5420~1 0.06

(BWS - Infrequent Domestic)

Limit of detectability - DBCP 0.0l Ppb




September 10, 1981
MEMO TO: D.D.F. Williams
SUBJECT: DBCP IN MILIIANI WELL
Attached is a report on the concentration of DBCP
from Mililani Well Field for mass spectroscopy
analysis. - ,

Karen Chenchin

KC:vet
xc: Dr. Lyle Wong
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SUMMARY

The primary objective of this study was Lo concantrate the IBC?
residue reportedly detected in the Mililani Well for confirmation
by mass spectroscopy. According to earlier analysis, DBCP levels
ranged from 2 to 14 parts per trillion, a level too low for mass
spectroscopy analysis.

DBCP was concentrated to approximately 1.2 parts per million and
initially analyzed by gas-liquid chromatography and tentatively
confirmed by gas-chromatography/mass spectroscopy. Results from
the U.S. Geological Survey laboratory in Denver confirmed DBCP
at 2.5 ppm and 1, 2, 3-trichloropropane at 250 ppm.

EXPERIMENTAL

Materials

a) XAD-4 adsorbent resin (Rohm and Haas Co., Philadelphia, Pa)
. ‘'was Soxhlet extracted for 24 hours per washing using fresh
solvent. The XAD-4 was continuously extracted with methanol
(48 hr), acetone (24 hr), and methylene chloride (48 hr).
: The XAD-4 resin was found to be free of DBCP and stored in
methanol. : : ' '

b) Columns: 30 em x 25 mm ID glass éolﬁmns with Teflon stopcock
(Xontes, San Leandro, Ca). i -

c¢) 1,2 dibromo-3-chloropropane (DBCP) and Ethylene dibromide
(EDB) analytical standards: Chem Service, Westchester, Pa.

d) = SEP-PRK Cjg cartridge (Waters Associates, Milford, Ma) was
conditioneg by passing 5 ml of methanol followed by 10 ml of
distilled water.

_ GLC Analysis

A Hewlett-Packard 5830 gas chiomatog;aph, equipped with Ni63
electron capture detector was used for the analysis of pesticide
residue present in the extracted water sample.

Column: 6 ft x 2 mm ID glass packed with Tenax-GC 60/80 mesh coioo

- (Supelco, Inc., Bellefonte, Pa). ) , o0 o0 . 2
OPERATING CONDITIONS : o
DBCP EDB MEIOCHER IO
Column Temp . 200°C , 190°C ® ool o
-Injector Temp 225°¢ 225°¢C 0 20872
Detector Temp 240°C 240°¢C
Carrier Gas Flow Rate 20 ml/min 28 ml/min o0 o 0o®s.
(90% Argon 10% Methane) , col %
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CCILOMN PREDPARATION

Glass wool was inserted in the columns and approximately 75-cc
of XAD-4 adsorbent was added to ca 15 cm. The columns were
rinsed upflow with distilled water to 30 percent bed expansion
for 10 minutes, followed by gravity flow of 150 ml methanol and
1 liter distilled water. Another plug of glass wool was placed
over the resin bed and the water level maintained at about one
inch above the glass wool.

EXTRACTION OF DBCP

Water from the Mililani Well Field (U.S. Geological Survey
No. 2800) was allowed to pass through two XAD-4 columns by
gravitation at varying flow rates from 4/20/81 +o 5/18/81 (38
-days). Water flow was adjusted periodically to maintain flow
rates of 20 o 50 ml/min. (Refer to Table I.)

The columns and 2 liters of water were airshipped to Maui °1ne—
apple Company, Ltd. on 5/18/81.

The residual water was removed from the columns by aspiration for
5 minutes. A -volume of 175 ml of methancl was used to elute the
pesticides at a rate of 10 ml/minute. The methanol eluent was

~then diluted to 20% with distilled water. Pesticide residues were

extracted by passing 200 ml of +the 20% methanol extract in 25 ml
aliquots through conditioned SEP-PAK Cyg cartridges. The .
cartridges were eluted with 1 to 2 ml of methanol. The methanol
eluent was combined, diluted to 50 percent with distilled water,
and partitioned wzth 1.5 ml hexane. The hexane fraction was
analyzed by gas-liquid -chromatographic (GLC) analysis for DBCP?
-and EDB and sent to the U.S. Geological Survey laboratory in
Denver, Colorado, for mass spectroscopy confirmation.

DBCP was also extracted from Miliiani Well water samples at Maui
Pineapple Company, Ltd. by the zbove procedure modified for

sample volume. A volume of 1.8 liters of water was passed through
a2 10-cc XAD-4 resin column (30 cm x 16 mm ID) at 9 ml/min.

"RESULTS AND DISCUSSION

DBCP was extracted from Mililani Well Field by XaD-4 columns, ev o
concentrated to approximately 1.2 parts per million and lﬁltlglly
analyzed by GLC. Written confirmation of DBCP from U.S.G.S. eoc:
laboratory in Denver had not been received at the time of. mh_s Coc
report. However, according to Dr. Lyle Wong (Hawaii State "e.*
Department of Atriculture, Pesticide Branch), DBCP was confirmed

v doUUL
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at a concentration of 2.5 parts per million in the hexane°° °e ,_Qwi'
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extract. 1,2,3-trichloropropane was alsc tentatively confirmed 0o’

at 250 parts per million. g”sa sceco:
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eccovery of DBC? Sy the above orocedurs accoriing =2 sSrevisus
work conducted bv this lzboratory was 80 sercent. Aprroximately
1,000 to 2,000 liters of water were £iltered throuch the XAD-4
columns in Mililani. DBCP residue was detected in extracts from
all three XAD-4 columns and averaged 4.5 parts per trillion.

{(See Table II.) No EDB was detected in all samples.

. . TABLE II

DBCP LEVELS IN MTLILANI WELL WATER

_ Volume - DBCP
. Water = Concentration
XAD-4 Column (Liters) ppt
Mililani Well 2 cal1,094 5.4
Mililani Well B =~ - ca 2,014 4.4
Mililani Well C B - 1.8 3.6
. (Extracted at MPCo) L. :
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