Table 1.—Summary of contamination history at Camp LeJeune, 1940-1985.

1940s Base operations begin. Degreasing solvents are used and stored in underground storage
tanks at Hadnot Point.

1954 Dry-cleaning operation near base.

1958 Base digs supply well for family housing at Tarawa Terrace near dry-cleaner’s septic
system. '

1982

April New laboratory begins analyzing water for disinfection by-products. Unidentified
contaminants interfere with analysis.

July  Contaminants detected and identified in two systems.
Tarawa Terrace 102 ppb PCE
Hadnot Point 1400 ppb TCE 15 ppb PCE

1984 ‘

July  Navy samples supply wells located near underground storage tanks.

Nov  Navy notified that a supply well at Hadnot Point is contaminated with benzene.

Dec  Wells in Hadnot Point system sampled. Water drawn only from wells pumping on sampling
date. Contaminated wells are taken off line. No contaminants detected in tap water.

1985

January

27 Accident at Holcomb Boulevard system.

29 Sampled tap water coming from Hadnot Point being supplied to Holcomb Boulevard.

31 Results of January 29 sampling received. Hadnot Point contamination similar to 1982
levels. '

February

4 Additional contaminated supply wells identified at Hadnot Point.

7 Contaminated wells at Hadnot Point and Tarawa Terrace shut off.

12 Water from Tarawa Terrace determined to contain no VOCs.

22 Water from Hadnot Point determined to eontain no VOCs.
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Table 3.—Concentrations of VOCs in finished water samples from Tarawa Terrace dist:jbuﬁon

system.

Sampling Date | Tetrachloroethylene Trichloroethylene 1,2-Dichloroethylenae
(in ppb) (in ppb) (in ppb)

5/127/82 80 ND NA
7127/82 76 ND NA
7127182 82 ND NA
7/28/82 104- ND NA
2/5/85 215 8.1% 12%
2/12/85% ND* ND* ND*
2/19/85% ND* ND* ND*

* Detection limit was 10 ppb. '

T This sample was collected after the contaminated well was taken off line.
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Table 4.—Concentrations of VOCs in finished water samples from Hadnot Point distributtion.

Sample | Sample Source 1,22DCE" | PCE  “|'TCE" | Other
Date (ppb) (opb) (ppb)
5/27/82 | Hadnot Point Water | NA 15 11400 "NA
System 'f '
727/82 | Hadnot Point Water | NA <1 | 19 Ina
Treatment Plant R
7/27/82 | Hadnot Point Water | NA <1 21 A
Treatment Plant ‘ _ B R
7/28/82 | Hadnot Point Water | NA 1.0 | ND* 1NA
: System I B b
12/4/34 | Hadnot Point Water | 83 3.9 200 .. |3
Treatment Plant '
12/10/84 | Hadnot Point Water | 2.3 ND* l23 .. |wD=
' Treatment Plant SRS PV
12/13/84 | Hadnot Point Water | ND* ND* | ND* | Methylene
Treatment Plant chloride
‘ . 54 ppb
12/14/84 | Hadnot Point Water | ND* . | ND* | ND* ND*
-12/19/84 | Treatment Plant |- T
12/19/84 | French Creek ND* | ND* 112 ., . |ND*
: | Building 540 : .
1/29/85 | Holcomb Blvd Water | ND* ND* | 339.8 ND-*
{ Treatment Plant} - . ¥ [T
1/29/85 | Married Officers ND* { ND* | 1,0409 | ND*
Quarters Bldg 22127 ' B e
1/31/85 | Hadnot Point Water - |- 321 ND#* 1.900. | ND*
' Treatment Plant L
1/31/85 * | Berkeley Manor 335 ND* 905 I ND*
Housing Unit 55317 .
1/31/85 | Berkeley Manor 368.7 ND* 981 | ND*
Housing Unit 5677% ‘
* Detection limit = 10 ppo.

T Normally supplied by Holcomb Boulevard; received Hadrot Point water during an emeroency.-
NA = Not analyzed
ND = Not detected -
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Table 4.—Continued.

Sample | Sample Source 1,2DCE | PCE TCE | Other
Date ' (ppb) {ppb) (ppb)
1/31/85 | Paradise Point 13324 ND* 890.1 ND*
- Officers Clubt .
1/31/85 Berkeley Manor 406.6 ND* 1148.4 "ND*
Elementary Schoolf , :
1/31/85 | Holcomb Blvd 7.6 ND* 26.8 ND*
‘Water Treatment 1 ' '
Plant} ] .
2/5/85§ | Hadnot Point Water | 150 -] 7.5 429 yinyl
“Treatment Plant chloride
_. . 2.9
2/7/858 | Hadnot Point Water | 5.3 ND* 1168 ND*
, Treatment Plant} , .
2/7/85§ | Holcomb Blvd 1 <20 ND* <20 - |ND*
. 1 Water Treatment |
) _Planty
2/7/85§ | Berkeley Manor | 44.8 ND* - |135.1 ND*
Schoolf . ' -
©2/7/85§ | Married Officers | © ND* 1324 ND*
-] Quarters 22047 i :
2/21/85§ | Hadnot Point Water | ND* | ND* | ND* ND*. |
| Treatment Plant 4
2/21/85§ | Holcomb Boulevard | ND* { ND* ND* ND*
Water Treatment ) ’ .
Plant
4/22/35§ | Hadnot Point Water | ND* ND* | ND* ND*
. Treatment Plant . '

* Detection limit = 10 ppb.

+ Normally supplied by Holcomb Bivd; received Hadnot Pomt water during an emervency
§ All contaminated wells closed by 2/4/85. . ‘

NA = Not Analyzed

ND = Not Detected
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Table 7.—Distribution of demographic characteristics among live births to PCE-exposure and

unexposed residents.

53

Characteristic PCE-Exposed Unexposed
# (%) #{(%)
N 6,131 5,681
Mother’s Race
White 4,349 (70.9) 4,487 (79.0)
Black 1,419 (23.1) 1,006 (17.7)
Other 363 (5.9) 188(3.3) ||
Sex
‘Female 3,062 (49.9) 2,778 (48.9)
Male _ 3,069 (50.1) 2,903 (51.1) 1
Year of Birth : 1
1968-1970 1,047 (17.1) 1,000 (17.6) |
1971-1974 1,556 (25.4) 1,507 {26.5)
1975-1980 1,865 (30.4) . 1,639 (28.9)
1981-1985 1,663 (27.1) 1,535 27.0)
Rank and Paygrade
- No Card/Unknown 92 ( 1.5) 136 (2.4)
EI-E3 633 (10.3) 1,408 (24.7)
E4-ES 3,882 (63.3) 1,896 (33.4)
EG-E9 1,017 (16.6) 1,177 {20.7)
WO 25(0.4) 67(12) ¢
01-03 482 (1.9) 793 (14.0)
~O4 or higher 0(0.0) 204 ( 3.6)
|| Pasity
I 1,864 (30.4) 2,223 (35.1)
2 or greater 4,262 (69.5) 3,454 (60.8} -
Missing 5(0.D 4 (0.1}
Mother’s Age (years)
- <20 761 (12.4) 1,235 (21.73
20-24 3,483 (56.9) 2,406 (42.4) §-
25-29 1,449 (23.6) 1,349 (23.7)
.30-34 366 ( 6.0) 527 (9.3}
35 + 72 (1.2) 164 (2.9) -
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Table 7.—Continued.

54

Characteristic - PCE exposed Unexposed

. # (%) # (%)

N 6,131 5,681
Gestational Age .

20-23 weeks 11 (0.2) 10 (0.2}
24-27 weeks 18 (0.3) 19 (0.3
28-32 weeks 102 (1.7) 78 (1.4)
33-36 weeks 382 (6.2) - 348 (6.1
37-40 weeks 3,526'(57.5) 3,316 (58.3)
41-42 weeks 1,610 (26.3) 1,528 (26.9)
43-45 weeks 482 (7.9) 388 (6.8) -
Prenatal Care . |
Inadequate 2,070 (33.8) 1,868 (32.9)
Intermediate 2,165 (35.3) 1,863 (32.8)
Adequate 1,228 (20.0) 1,313 (23.1)
Superadequate .285 (4.7) 268 (4.7) -
Missing 383 (6.3) 369 (6.5)
Past Fetal Deaths* '
2 or more 254 (4.1) 210 (3.7}

1 or more 1,069 (17.4) 866 (15.2)
None 5,059 (82.5) 4,810 (84.7)
Not reported 3(0.0 5(0.1)
Mother’s Education ‘
0-8 years 168 (2.7) 133 (2.3) -
9-11 years .- 1,333 21.7) 1,221 (21.5)
12 years 3,327 (54.3) 2,770 (48.8)
13-15 years 879 (16.1) 955 (16.8) |-
16 or more years 321(5.2) 600 (10.6)
Unknown 3(0.0) 2(0.0)
Father’s Education o |
0-8 years 57 (0.9) 41 (0.7) .
9-11 years 671 (10.9) 702 (12.4)
12 years 4,291 (70.0) 3,342 (38.8) "{i:
13-15 years 657 (10.7) 593 (10.5) .
16 or more years 448 (1.3) 997 (11.5)
Unknown 7 (0.1) 6 (0.1

CLw

0000002767




CLW

0000002768

55

(Z'01) €T1'91v29

(%) syeam

€10 T (0°6) 6L9°5/60S €T SYMIQ (¢ VDS Aousnbaiy
(L~ ‘o) ¥T- (L) 18€°€ (L) 9te's (333 38) uesN
189S = u 1£1°9 = u swead uf 1ydiom yuig
[BAISIU] 9OUAPLIUOD) %06 .
pue ofey sppO .
JO RUIRYIJ U pasodxau) pesodx-90d 9[qRIIB A,

*3uisnoy Emoaxo.cs pue pasodxa-gDd jo sjuapisas Suowe sawiodno Loueudoid jo :ozs,nm:m_al.w 9Jqe]




56

CLW
0000002769




CLW

0000002770

10439 plepuels =g 1S

pouiad fenaysusw 358] = JW'T

YTem quIq uesws = MEN

*98e [euonelsed Joj parsnipy [

"Y1 9J0J9q SYPOM OAINDASUOD Uf Passaidxo si a1nsodx JO uoneINp Pajou ASIMIBYIO SSAJU[) 4

dN1210j3q 3K [ R
#'1°6°0) 1'} (0°01) 809/19 91 ‘z8-) 81- (L1 0see | 809 | pue Loueudesd eajug
, .- . dNT 210509 JK [ >
10D (+'01) 7661/80T (9 ‘o¢-) S1- (S'z1) 9zee | 9661 | pue Asueudead aunug
#10D 7] (8'01) $SS1/891 (9- ‘157 6¢- (8°€l) 0S¢ | SSST Yoo Gp-17
(T'1°8°0) 0'1 - (T6) v16/¥8 (z- ‘8s-) 0~ (8'81) 10e€ | LIG s)eam 0Z-11
@160 1) (1°01)  968/09 (81 ‘087 91~ (S'v0) €6ze | 86S S3am Q-
(€1°S'0) 60 6'L) 681481 (9L ‘0p-) 81 Lo ovee | 681 syeam ¢-|
01 (1'6) LEES/B8Y 00 (L) TSEE | +bES pasodxs JoasN
(1easoyu : (%)
NUIPYUOD %06) |  SYM TT SyMId 1Iv/syaig (Jeasoluf 2u3pPYUOD %006) swesn ul
oneyl sppo vO§ fouenbery | Joousrapig ueapy | (35 18) MAW N | s9ansodxs jo uonean(y
A e e b et e Al irene §

*QWODIN0 IIq Pue FDd 03 ainsodxe JO uOnEINP UIM]I] UOIIBIOOSSY~—"§ oBﬂr

57




58

CLW
0000002771



CLW
0000002772

ode jeuone)sed 10J Jjews = YPS
JOJI9 piepuels = 1Y 1S

‘PIoyasnoy §,300130 Juipiedsy sonjea Juissiwt 0) onp PRIG[OP S1om SUOHRAIISQO 7 fPIOYISNOY J9D1JO JURIIEA IO JIOJO JOF pAsnipy L
. "UBDLIOWY-UBDLIJY JO S)ia UBY} JOUYI0 92kl s seyjowr pue oFe jeuonelsad 105 paisnipy . Q
$jom ZZT] syuIq (e
+86°91) 6°¢ (6'%) ¥91/8 s e VDS (%) Aousnbaig
#(6L- ‘vEE) LOT- 0°v¥) Lo¥'E (0'zL) 982°c (1 35) uesy
$9] = U 7L = U swesd ug ySram g
[RAIJU] DOUBPLUOD %06
pue oney SppO . .
10 90ULJIRHIC UBIN pasodxau) pasodxg-gDd 3[qelIe
‘3uisnoy
01 =iqerL

- pasodxeun pue pasodxs-gDd ui Suipisal Jopjo 1o sieak ¢¢ pede sieyjow Fuowe sswoono Loueuderd jo uonnqusig—




CLW
0000002773




‘PlOyasnoY § 1921340

CLW
0000002774

ofe jeuopelsad 10J [[BWS = YOS
J04J8 pIepURIS = MIF 1S

1330 Suipsedas cc:«::&c_ Fuissiu JO 95NEYa( Pajejep SUVIIBAIASQO [ ] ‘plOYyasnoy s BoEc JUBLIEM 10 § I9DLO 10] E::_ENM

£TECD9T

(%) seem gz syuq qre

(1'8 ) 998/0L (6°€1) L901/871 1YDS Kousnbary
: (L'81) sg€°c Wve) v8T'c (115 15) uEd
(rs-'896-) 1°16- 998 = 690°1 suread uy yrom g
JBAIRIU]L QURIPLIUOD %06
pue oney sppo
JO 90URIAPJI(T UL pesodxaun pasodxg-a0d

o[qeiieA

*Buisnoy pasodxaun pue pasodxe~gDd Ul Sulpisal SYIeep [e1a) JO SOMOISIY YIIM SIAYIoUs 0 SAW0IN0 YiIq JO uolnqLISIg—"11 9|9e.L

61




62

CLW
0000002775




‘

CLW

0000002776

poped Jenmsuow 158 = JNT

oJe jeuonelsed 10§ jjeWS = YOS

10019 pIepuRlS = 117 1S

Wydem YIg ueatt = MEIN

‘plroyesnoy

§,J9013J0 JUBLIEM JO J901JJ0 JOJ Sonjea JUISSIW JO 9SNBIAQ PAIS[OP SUOIBAIPS]O JUQ "PIOYISNOY SIADLJO JUBLIeMm JO J321JJ0 10 paIsnipy §
*ode reuonelssd 103 paisnipy L
*MIQ 910J9q SO BAINOISUOD Ul Passaidxe st 21nsodxo JO UOHEBINP ‘PIlOU SSIMIBYI0 SSI[U() 4

dNT 21050q 3K [ =R

egnoe (6'91) 9tl/€T v+ ‘961-) 121~ (r'2S) 9£z'c | 9¢l pue Aoueudasd axpug
dNT2I050q I [ >

©zon vl (6°T1) 89¢/8p (S- ‘90§-) S - (8'¢c) 697°¢ | 99¢ pue Aoueudeid aapugy
©OzonNri (§'21) L8T/9¢ (t1- ‘se1) eL-| (9'2e) 81€'c | L8¢ $Y9OM SH-1T
@z ryL (9'+1) 0€1/6) @BL+ ‘vL-) T (9'gs) gig'e | 1€l syeem QZ-11
Leenie (8'L1) eL/g] (t1+ ‘607) 011~ (Z'18) €81'c| €L jeam 01~y
8% ‘30 6} (L91) vy (€L1+ ‘2917 S (G'€el) LLT'e | ¥t syPam €-]

01 (v'8) 818/69 0 (¢12) reg'e | 818 pasodxs 1oAaN

§(jeatau]
QOURPLUOD) % 06) (%) SYM 7T syuIg Iy (feAsdIu] DOUSPLUOD %06) swein) uf
oney sppO /sqg vo§s Aousnborg Joouarapi( uesy WEI) MEN | N xainsodxg Jo uoneincy

"Syjeap

[€19} JO SOUOISIY iim SIDYjow 0} SYIIq Juowe Swodno YuIq pue FOd 0} 2Insodxs wo.:o:m:% U29MISq UONRIDOSSY—"7] 9[qel, .

8




CLW

300000

2777




Table 13.—Distribution of demographic characteristics among

exposed and unexposed officers’ housing.

residents of long-tefm‘ TCE-

65

Characteristic Long-Term Unexposed
TCE-Exposed # (%)

N 31 997
Mother’s Race '
‘White 19 (93.5) 960 (96.3)
Black 0(0.0) 23 ( 2.3)
Other 2 (6.5) 14(1.4)
Sex .

. Female 19 (61.3) 500 (50.2)
Male 12 (38.7) 497 (49.8) °
Year of Birth
1968-1970 8 (25.8) | 211 (21.2) +
1971-1974 6 (19.4) 252 (25.3)

' 1975-1980 7 (22.6) 279 (28.0)
1981-1985 0 (32.3) 255 (25.6) |

'Rank and Paygrade : o
Unknown 3(9.7) 0 |
01-03 11 (35.5) 1793 (79.5)
04 or higher 17 (54.8) | 203 (20.5)
Parity
1 7 (22.6) 344 (34.6) |
2 or greater 24 (71.4) 653 (65.5)

- Mother’s Age (years) '

. <20 0 2(02)
20-24 3(9.7) 275 (27.6)
25-29 18 (58.1) 512 (51.4)
30-34 10 (32.3) 160 ( 16.0)
35 + 0 48 ( 4.3)
Gestational Age '
20-23 weeks 0 1( 0.1)
24-27 weeks 0 2( 0.2)
28-32 weeks 0 7( 0.7)
33-36 weeks 0 32( 3.2)
37-40 weeks 23 (74.2) 613 (61.5)
41-42 weeks 7 (22.6) 305 ( 30.6)
43-45 weeks 1{ 3.2) 37( 3.7
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Table 13.—Continued.

' " Father’s Education

Characteristic " Long-Term Unexposed
' TCE Exposed #(%)
I N 31 997
Prenatal Care
Inadequate $(25.9) 197 ( 19.8)
Intermediate 12 (38.7) 359 (36.1)
| Adequate 10 ( 32.3) 298 (29.9)
Superadequate 1 (3.2 51{ 5.1)
Missing 0 92( 9.3)
Past Fetal Deaths*
2 or more - 2( 6.5 44 ( 44)
1 or more 7(22.6) 157 (15.7)
‘None 24 (77.4) 840 (84.3)
Mother’s Education
0-8 years 1(0.3)
9-11 years : 11( 1.1)
12 years 7(21.9)° 200 (20.1)
13-15 years 13 (40.6) 303 (30.4) -
16 or more years 11 (35.5) 431 (48.2).
Unknown 1( 0.1)
0-8:years 0 100"
12 years 0 22(22)
13-15 years -0 58 5.8)
16 or more years - 31 (100.0) 915 (91.%)
Unknown 0 1(0.1)
CLW
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Table 15 —Analysis of long-term TCE exposure and MBW by sex of infant and duration of
residence in base housing.

N MBW (St Er;) Mean Difference One-Tailed
(90% Confidence Interval) p-Value

All Live Births

Exposed 31 3,361 (71.8) -139* (277, -1) 05
Unexposed 997 3,469 (16.9) :

All Males

Exposed 12 3,213 (113.3) -312* (-540, -85) 01
Unexposed 497 3,527 (25.2)

All Females

Exposed 19 3,454 (88.3) T 171, +163) .48
Unexposed S00 3,412 (22.3)

Mothers lived on base =20 weeks before birth
Both Sexes :
Exposed 21 3,352 (95.3) -144§ (486, +27) .08
Unexposed 742 3,473  (18.8) ,

Males .01
Exposed 9 3,207 (143.6) -367* (-632, -102)

Unexposed 368 3,525 (30.3)

Females 1.0
Exposed 12 3,461 (122.9) +267 (+196, +248)

Unexposed 374 3,423 (25.5)

* Final model after adjustment for gestational age.
T Final model after adjustment for gestational age and military paygrade.
§ Final model after adjustment for gestational age, military paygrade, mothers 35 years or older, and year

of birth.

MBW = mean birth weight

St Err = standard error
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Table 16.—Distribution of demographic characteristics among live births of residents of short-term “TCE--
exposed and unexposed housing. : - :

Characteristic Short-Term Unexposed
' TCE-Exposed #(%D)
# (%) ‘
N : ' 141 868
Mother’s Race
White 107 (75.9) 647 ( 744.5)
Black 31 (22.0) 193 (222.2)
Other ' 3(2.1) |. 28( B.2)
Sex C ‘
Female , - 69 (48.9) : 447 (53.5)
Male 72 (51.1) . 421 (483.5)
Rank and Paygrade S
No Card/Unknown ' 2( 1.4 21 ( 22.4)
‘E1-E3 50 (35.5) 344 ( 399.6)
E4-ES5 28 (19.9) 165 { 129.0).
E6-ES 35 (24.8) 184 (2 1.2)
wO ' 2( 19 10( .1.2)
-01-03 23 (16.3) 130 (1 5.0)
04 or higher 1(0.7) 14( 1.6)
Parity ' L
1 I 36 (25.5) 293 (B3.4)
2 or greater . 105 (74.5) 575 (66.2)
Mother’s Age (years) .
< 20 16 (11.3) 114 (H3.1R-
20-24 61(433) | - 419 (=47.9%
2529 : 41(29.1) 223 (225.7®
30-34 19 (13.5) 93 { 210.72
35+ _ _ 4(2.8) 19( 222
_ CLW
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Table 16.—Continued.

;;
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I Characteristic ~Short-Term Unexposed
TCE-Exposed # (%)
# (%)
N 141 868
Gestational Age :
20-23 weeks 0 2(0.2)
24-27 weeks 0 3(03)
28-32 weeks 2( 1.4 13( 1.5)

. 33-36 weeks 9( 6.4 58( 6.7)
3740 weeks 91 (64.5) 532 (61.3)
41-42 weeks 28 (19.9) 203 (23.4)
43-45 weeks 11( 7.8) 57( 6.6
Prenatal Care : A
Inadequate 27 (19.2) 148 (17.1)
Intermediate 33 (23.4) 231 (26.6) °
Adequate 60 (42.6) 380 43.7) -
Superadequate 21 (14.9) 108 (12.4)
Missing 1(0.1D

Past Fetal Deaths* .
2 or more 8(57) 46 ("5.3) -
1 or more 25(17.7) 163 (18.8)
None - o 116 (82.3) 705 ( 81.2)
Mother’s Education '
G-8 years 16 ( 1.8) !
! 911 years 15 (10.6) 134 (15.4)
12 years 75(53.2) 46 (51.4)
13-15 years 33(23.4) 192 (22.1)
16 or more years 18 (12.8) - 80 ( 9.2)
Father’s Education o
0-8 years 0 1(0.1)
9-11 years 5(3.5) 46 ( 5.3)
12 years 90 ( 63.8) 568 { 65.4)
13-15 years 22 (15.6) 102 ( 11.8)
16 or more years 024 (17.0) 151 (17.2)
Unknown 0 1{0.1)
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