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TJ 4/13/34 PROTECT CODE IS 'TJ'
• >***** VARIABLE LISTING

70
90
1 10
1 30
1 50
170

2O o

270

330
370
390
410
420
422

J-27
423
-29
430
431

BY
•**

VX= X COORDINATE
NN*= USER NAME
FN*= PROJECT NAME
HS= HORZ. SCALE
HC*= HARD COPY ID.
VT*= VOLUME TYPE
AY= AREA(SY)
AI= AREA (3D
ACRE3= AREA(ACRES)
FI*= PRINTER FLAG
H*= DIGITIZER COORD. STRING
F3= FILTER FUNCTION SENSITIVITY
NN= AREA LOOP COUNTER
POSI"ICN= LOCATION OF "," IN A*
PREC= PRECISION REQUIRED C/.)
DR= RD. DIFF. OF AREAS

!DIMENSION COORDINATES AND STRINGS
DIM Vx(5000) ,Vv(50OO) ,A* C 40 3,Ai :
'START HERE FOP PROGRAM RESTART
!RESET VARIABLES TO 0 OR NULL
Hs=O
Vs=O

VY= Y COORDINATE
DA*= DATE
PR*= PROJECT NUMBER
VS= VERT. SCALE
AI*= AREA ID.
DEPTH= AVE. DEPTH
CVER£= PRECISION OVERRIDE FLAG
AF= AREA(SF)
VCL= VOLUME(CY)
BEEF*= SOUND FLAG
N= COORDINATE COUNTER

DUMMY*= DUMMY STRING AR.
AREA= AREA HOLDING VARIABLE
ITTER= ITTERATION COUNTER

AREA1= FIRST ITTER. AREA
VOL*= VOLUME COMP. FLAG

, Vt*C403 ,Pn*C 153 ,Pr*C 153 , 53 , Da* CIO 3

Deptli=0
Nn*=""

433
fr ••$=""

436
437 Hc*=""
433 Vol*=""
439 Dummv*=""

442 !BEGIN INSTRUCTIONS
44.3 PRINTER 13 1
450 OUTPUT 2 USING "#,B";255,75
470 PRINT CHR*(129)
490 PRINT TABXY(22,2),"AREA AND VOLUME BY AVERAGE DEPTH"
510 PRINT CHR*(123)
520 INPUT "ENTER 'I' FOR INSTRUCTIONS OR PRESS ENTER TO CONTINUE".Dummy*
530 IF Dummv*0"I" THEN 631
340 PRINT
"—•I PRINT " INSTRUCTIONS

J PRINT
570 PR IN"!" -THIS "-POGRAM COMPUTES AREAS AND VOLUMES FROM DIGITIZED INPUT. US ING'-
57: PRINT "THE NUMCNICS 2300 DIGITIZER. AREAS ARE TRACED WITH THE CURSOR. WITH V
GLUMES"
572 PRINT "SEING COMPUTED FROM USER SPECIFIED AVERAGE DEPTHS. TWO READINGS CF EA
CM"
573 PRINT "AREA ARE NEEDED, AND MUST MEET USER SPECIFIED PRECISION OR BE REDCNE,



UNLESS"

t
 l~ C r r.j —

37 ' •- FR.INT
377 PP.! NT
573 PRINT
379 PRINT
330 PRINT
531 PRINT
'T"

••

"1 )
"2)
it

"3)

j ' T "7 T. p '^' £T -^ -TT T 7"; CT CT ~| ^- £• p C" ~* T TT T H :-. I Z^ '-T "^ | ' T *"• fT V| CT M — T1 T T | TT T *^ ? <

THINGS T3 REMEMBER

ONLY CFEN FIGURES MAY BE TRACED (i5.BOUNDARIES CANNOT INTERSECT)"
THE CURSOR LIGHT INDICATES THE RATE COORDINATES ARE READ. SO SLOW"
DOWN ON CURVES AND PAUSE AT CORNERS IN ORDER TO GET ENOUGH POINTS"
YOU DON'T HAVE TO KEEP THE CURSOR MOVING DURING A READING, BUT DON

332 PRINT " LIFT IT FROM THE BOARD OR OFF THE AREA BOUNDARY DURING A READING"
5E3 INPUT "PRESS ENTER TO CONTINUE",Dummv*
631 '.SET PRINTER FLAG FOR INITIAL 'I' SO THAT TITLE IS PRINTED
632 Pi$="I"
690 OUTPUT 2 USING "#,3";255,75
710 PRINT CHR*(129)

^=y i
sJ
".Vol*
731 IF

PRINT TABXY (22, 2) , "AREA AND VOLUME BY AVERAGE DEPTH"
PRINT CHR*(12S)
INPUT "DO YOU WANT VOLUMES AT ANY TIME DURING THIS SESSION? ENTER 'Y' OR 'N'

Vol*O AND Vol*O"N" THEN 730
732 INPUT "DO YOU WANT SOUND DURING DIGITIZING?, ENTER
733 IF Beep*O"Y" AND Beep*"

OR 'N'",Beep*
>"N"
,Nn*
INITIALS:

THEN 732

",Nn*
790 INPUT "USER INITIALS? "
810 PRINT TABXYdO,4) ,"USER
330 INPUT "DATE? ",Da*

"'» PRINT TABXYdO,6) , "DATE: " , Da*
B.0 INPUT "PROJECT NAME? ",Pn*
3^0 PRINT TABXY dO,3) , "PROJECT NAME: ",Pn*
910 INPUT "PROJECT NUMBER? ",Fr*
930 PRINT TABXYdO, 10) , "PROJECT NUMBER: ",Pr*
930 INPUT "DC YOU WANT HARD CCPY? (Y OR N) ",Hc*
96O IF Hc*O"Y" AND Hc*O"N" THEN 950
1030 ! BEGIN DIGITIZER INITIALIZATION
1030 OUTPUT 2 USING "#,B";255,75
70 PRINT CHR*(12°)

•̂d90 PRINT TABXYC23,2) , "DIGITIZER INITIALIZATION-
1110 PRINT CHR*(123)
1130 INPUT "HORIZONTAL SCALE (FT/INCH)? ",Hs
113O PRINT TABXY (10,4) ,"HORIZONTAL SCALE (FT/INCH):
11-0 INPUT "VERTICAL SCALE (FT/INCH)? ",Vs
1190 PRINT TABXYdO,6) , "VERTICAL SCALE (FT/INCH)
1210 INPUT "PRECISION REQUIRED (?.)?", Free
1230 PRINT TABXYdO,3) , "PRECISION REQUIRED ('/.):
1250 INPUT " PRESS ENTER TO INPUT DATA",Dummy*
1270!SET FORMAT OF COORDINATES
1290 OUTPUT 707:"FORMAT+12345.12,CL"
1310!SET DIGITIZER TO STREAM MODE
1330 OUTPUT 707:"STREAM"
1350!BEG IN DATA INPUT
1360 !RESET DATA INPUT VARIABLES TO 0 OR NULL
"•SI Ai*=""
^ j2 Vt*=""
1363 Deoth=0
1370 OUTPUT 2 USING "1* , B" ? 255 , 75
13?O PRINT CHR*( 129)
1410 PRINT TABXY(30,2),"DATA INPUT"
1430 PRINT CHR*(123)
1450 INPUT "AREA ID.? ",Ai*

" ,Hs

: " , Vs

",Prec



f-J

0 -'PINT TAB XV ("0,4) . "AREA ID.: ",^i
.'.- .'BV=,i£3 VCLL'ME TV'FE IF FLAG IE ' N

! 1470 INPUT "VCLL'ME TYPE? ",Vt*
' 1510 PRINT TABXY(20,6),"VOLUME TYPE: ",Vt*

1530 INPUT "AVERAGE DEPTH(FT)? ",Depth
' 1550 PRINT TABXY(20,3),"AVERAGE DEPTH(FT)= ",Depth
i 1570! BEGIN ITTERATION LOOP HERE
1590!SET ITTERATION COUNTER TO 1

, 1610 Itter=l
: 1630!SET COORDINATE COUNTER TO -1
1 '1650 N=-l

1670!CLEAR AREA FOR COORDINATES
1690 PRINT TABXYf1,13),"

II

1710 PRINT TABXY(1,14),"

i 172O PRINT TABXY(1,15)."
I I

x_,-30 PRINT TABXY (1,16) , "

.' 174O PRINT TABXY ( 1 , 17) , "
II

, 1750!PRINT COORDINATE TITLE
j 1770 PRINT CHRSU29)

1790 PRINT TABXY(23,13),"ITTERATION ",Itter
1310 PRINT TABXY(30,14),"COORDINATES"

:0 PRINT CHF*<123>
1=50 IF Ittsr=2 THEN 1390
1370 INPUT "PREPARE TO DIGITIZE DOCUMENT AND PRESS ENTER TO CONTINUE",Dummy*

| IS^O DISP " PRESS '-' KEY ON CURSOR TO START AND STOP DIGITIZER"
j 1910!BEG IN COOP-INATE ROUT INE

1930'ADD 1 TO COORDINATE COUNTER
1 =»^o N=N+ 1

j 1970'BEGIN LOOP FOR CCORD3. FAILING FILTER TEST
'' t*~0!READ COORDINATE STRING

•10 SEND 7:CMD 64+7
^=r03O ENTER 707; A*
2O50 SEND 7;UNT
2070'DETERMINE ',' LOCATION
2090 Pcsition=FOS(A*,",")
2110'CHECK FOR LAST POINT INDICATOR '-'
2130 Last*=(AfTl.Position-1:)
2150'RETURN STRING UNTIL BEGINNING CONDITION MET
2170 IF Last*< :••"-" AND N=0 THEN 1990
21^0'TEST FOR BEGINNING OF DIGITIZING
2210 IF Last*="-" AND N=0 THEN 1930
2230'TEST FOR END OF DIGITIZING
225O IF Last*="-" THEN 255O
2270'DETERMINE X AND Y COORDINATE
2290 Vx (N)=VAL(A*C1,Posi t i on-11)

j 2310 Vv(N)=VAL(A*CPosition-t-l ,40])
1 —30!FILTER FUNCTION

,.:oiTEST FOR -IRST COORD. FILTER FUNCTION BYPASS
i 2370 IF N=l THEN 2-i-O
| 2390:SET SENSITIVITY
2410 Fs=.05
24.3O IF ABS(Vx (N-l } -Vx (N) ) >Fs THEN 2470

I 245O IF ABS(Vv (N-l)-Vv(N) XFs THEN lc'70
1 2470!COORDINATES HAVE PASSED THE FILTER TE3T



?-l"0 ! PRINT COCPC IMAT£3 THAT
-'"'0 PRINT TAB- , 25- 1 o ;• , A-F

_•!- IF 3^~c-^-:l :'" "H-EN SEE"'
1330 GOTO 1-10
2530' BEGIN AREA COMPUTATION
2570 DISP "COMPUTING AREA, PLEASE WAIT"
2390 'RESET CCCRD. COUNTER TO LAST VALID COCRD.
2610 N=N-1
2630! COMPUTE AREA AT LIMITS
2650 Area=.5*( <Vx d)*(Vy <N) -Vy (2) ) ) + (Vx (N> * < Vy (N-l ) -Vy d > ) ) )
2670! AREA COMPUTATION LOOP FOR REMAINDER OF COORDINATES
2690 FOR Nn=2 TO (N-l)
2710 Area=Area+ ( . 5* (Vx (Nn ) * < Vy (Nn-1 ) -Vy (Nn-t-1 ) ) ) )
2730 NEXT Nn
2750 'AREA LOOP COMPLETED
2770 Arsa=ABS (Area)
2790 'TEST FOR I ITERATION
2310 IF Ittsr=2 THEN 2910
"-H30 Itter=2

1270 ! RETURN TO COORDINATE LCOP FOR I ITERATION 2
2S9O GOTO 1630
2910 JTEST FOR PRECISON
2930 Dr=Areal/Area
2950 IF Dr>l THEN Dr=l/Dr
2970 Dr=Dr*100
2980 ! RESET OVERRIDE FLAG
~M Over*=""

'^,-90 IF Dr>Prec THEN 3070
2991 ! ROUND ACTUAL PRECISION
2Q92 Dr= (INK ( Dr + . 005 ) * 1 00 ) / 1 00 )
2993 ! DISPLAY PRECISION MESSAGE
3000 PRINT CHR$<129)
3010 PRINT TABXYU , 13.) /'READINGS DO NOT MEET THE REQUIRED PRECISION OF " .Free , "V.

~0 1 2 PR I NT CHR* (123)
13 PRINT TAB.XY (1,14),"

'3020 PRINT TABXYU , 15) , "PRECISION FOR LAST READINGS WAS ",Dr,"'/."
3021 PRINT TABXYC1 , 16) , "

3O25 INPUT "ENTER 'R' TO REDO LAST READINGS OR '0* TO OVERRIDE PRECISION REQUIRE

3031 IF Cver*<>"R" AND Over*<>"0" THEN 3025
3032 IF Over*="R" THEN 1570
3041 PRINT TABXYC1 , 13) , "

II

3042 PRINT TABXYd, 14) ,"
I I

3043 PRINT TABXYd , 15) ,"
II

3045 PRINT TABXYd . la >,"
II

O ' COMPUTE FINAL AFEAS AND VOLUME
3s.'SO Ai = ( I NT ; ( ( Araal -Ar = 5.) / 2; *1 0000) / / 100<I'O
309O A-f = INT ( ( Ai*Hs*Vs) -»- . 5 )
3120 Av=INT ( ( (Ai*Hs*Vs) /9) +.5)
3130 Acres=( (INK ( ( Af / 43560 )+. 0005) * 1000) )/1000)
3150 Vol=INT( ( (A-f*Depth) /27)-t-.5)
3170 PRINT CHR*(129>



1~ Vo.* ~="M" Tl-'EN PRINT TAE-fX":'' •' 32. 1C' . "AREAS"
IF Vr.L ?•-•'•(" THEN FRI'-JT T ̂ B XV ( 2; . i 0 ; , " AREA ^MT VCLUM^'1

PRINT TA3:Cr' '20 , 12; , "AREA (3 I) = ",Ai
PRINT TASXy(20,13),"

3260 PRINT TABXY(20.13),"AREA(SF)= ",Af
3270 PRINT TABXYf20,14),"AREA(SY)= ",Ay,"
329O PRINT TABXY(20,15),"AREA(ACRES)= ",Acres,"
3300 PRINT TABXY(20,16),"
3310 IF Vol*="Y" THEN PRINT TABXY(20,17),"VOLUME(CY)= ",Vol
3320 IF Over*="0" THEN PRINT TABXY (1 , IS) , "NOTE: A PRECISION OVERRIDE OF ",Dr ,"/'.
WAS ACCEPTED FOR THIS AREA"

!TEST FOR HARD COPY
IF Hc*="N" THEN 3890

3370 'PRINTING SUBROUTINE
33=O DISP "PLEASE WAIT UNTIL PRINTING IS COMPLETE"
3410 PRINTER IS ~01
3430 'LOCK AT PRINTER FLAG FOR 0 OR C
~̂ 50 IF Fi*="C" THEN 3690
•^J~0 PRINT CHR*(27>?<" (sShulP"
3431 IF Vol*="N" THEN PRINT " AREA COMPUTATIONS"
349O IF Vol*="Y" THEN PRINT " AREA AND VOLUME COMPUTATIONS"
3510 PRINT " WARZYN ENGINEERING INC."
353O PRINT CHR$(27)V (slOhubP"
3550 PRINT "USER INITIALS: ",Nn*,TAB(60),"DATE: ",Da*
3570 PRINT
3590 PRINT "-^PROJECT INFORMATION*" , TAB < 45) , "*INITIALI ZATION DATA*"
•'"' 0 PRINT "PROJECT NAME: " , Pn* , TAB (45) , "HORZ . SCALE (FT/IN) : ",Hs
ô .JiO PRINT "PROJECT NUMBER: " ,Pr* , TAB (45) , "VERT. SCALE (FT/IN) : ",Vs
36-1O PRINT T AB( 45 ), "PRECIS I ON C/.): ",Prec
3650 'SET PRINTER FLAG TO COMPLETE(C)
3670 Pi*="C"
3690 PRINT
3710 PRINT
3730 PRINT "AREA ID.: ",Aif
3-50 IF Vol£="Y" THEN PRINT "VOLUME TYPE: ",Vt*
'oO IF Voif="Y" THEN PRINT "AVERAGE DEPTH(FT)= ",Depth

•.r-/70 PRINT "AREA (SI )= ",Ai >-
379Q PRINT "AREA(SF)= ",A-f
330O PRINT "AREA(SY)= ",Ay
3310 PRINT "AREA(ACRES)= ",Acres
3330 IF Vol*="Y" THEN PRINT "VOLUME(CY)= ",Vol
3340 IF Over*«"0" THEN PRINT "NOTE: A PRECISION OVERRIDE OF ",Dr,"7. WAS ACCEPTED
FOR THIS AREA"
3350 PRINTER IS 1
3370 'TEST FOR ANOTHER COMPUTATION
3380 (RESET DUMMY* TO NULL
3381 Dummy*=""
3390 INPUT "ENTER 'A' FOR ANOTHER RUN; 'R' TO RESTART PROGRAM; 'Q' TO QUIT",Dumm
v*
3910 IF DummvS="A" THEN 1350
3920 IF Dummv*="R" THEN 425
:—~0 IF Dummv$="Q" THEN 3970

jO 30TC 339O
39-0 DI3F "5YE ——————»»»»» PLEASE LOG IN YOUR TIME ! ' ; ! ' ' "

END
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USER INITIALS: LAB /DJD

*PROJECT INFORMATION*
PROJECT NAME: OMC
PROJECT NUMBER: 1183

INC.

DATE:

INITIALIZATION DATA*
HORZ. SCALE(FTXIN) :
VERT. SCALECFT/IN) :
PRECISION C/.): 98

2-6-85

40
40

AREA ID.:
AREA(SI)=
AREA(SF)=
AREA(SY)=
"^EAC ACRES)

PAVEMENT REMOVA
39.2242
62759 "SF
6973
1.441

ILUME - .̂e.E ti

I



"iv.i-i -. . .,-•:•-

f •



•- y 55c.8 1- ;:

CONSTRUCT
DRAINAGE

iJi.- l̂ .-i . Jt̂ ;.-_i;.._ ' •• __ _ . . _ , _ _ _rv

OIL TANK. -

. jr * .v • . ^ — -__
- v •"•*".. ' . * • " . _ '



USER INITIALS: LAB

*PROJECT INFORMATION*
PROJECT NAME: OMC
PROJECT NUMBER: 11337

INC.

DATE:

•^INITIALIZATION DATA*
HORZ. SCALE (FT/IN) :
VERT. SCALECFT/IN) :
PRECISION (7.) : 99

2-14-35

40
40

AREA ID.:
AREA(SI)=
AREA(SF)=
AREA(3Y)=
<"*EA( ACRES ) =

FINAL COVER AREA
62.1356
99417
11046

3(oO
- I,.!, Z.



NITIALS:

«^REI^
UJrf=»RZYrNJ

LAB DJ D

E: .*xi G i INJE: STRING

^PROJECT INFORMATION*
PROJECT NAME: OMC
PROJECT NUMBER: 11337

INC:_

DATE:

*INITIALIZATIDN DATA*
HORZ. SCALE(FT/IN):
VERT. SCALE(FT/IN):
PRECIS ION ('/.): 98

- -

40
40

DRAINAGE AREA 1
1 T T =; o
2761

AREA ID.:
AREA(31)=
AREA(SF)—
AREA'SY) =
AREA(ACRE3;=
"-•"3TE: A PRECISION OVERRIDE OF 95.36 •;. WAS ACCEPTED FOR THIS AREA

AREA ID.:
AREA(SI)=
AREA(SF)=
AREA(SY)= 5:
AREA(ACRES)= .111
NOTE: A PRECISION OVERRIDE OF
s~

97. 24 WAS ACCEPTED FOR THIS AREA

AR:EA ID. :
AF.EA ( S I / =
AREA(SF)=
AREA (3Y) =
AREA; ACRES :• =

AF.EA (SF) =
AREA(3Y)=
AREA'ACRE3!

AREA (31) =
AREA(SF)=
AREA (SY) =
AREA(ACRES)

AREA ID.
AREA (3 I)

/\ r-. f— % T T*.r» r c. M 1 L1 •
AREA',31 )
AREA(SF)



HI-"3

AREA ID.:
AREA(31>=
AREA(SF)=
AREA(SY)=
AREA(ACRES)=

AREA ID.:
AREA (31> =
AREA (SF) =
AREA(SY)=
AREA(ACRES)- .226
NOTE: A PRECISION OVERRIDE OF 97.5? WAS ACCEPTED FOR THIS AREA

AREA ID.:
AREA(SI)=
AREA(SF)=
AREA(SY)=
AREA(ACRES)=

AREA(SF;=
AREA(SY)=
AREA(ACRES;=
NCTE: A PRECISION 97.99 '/. WAS ACCEPTED FCR THIS AREA

'.9EA ID. :
JE.A (SI) =

,AF;EA(=F) =
AREA(SY)=
AREA(ACRES)=

AREA 12
S.2471
13195
1466



-iv,'



PARKING LOT CONTAINMENT CELL
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USER INITIALS: LAB/OJ D

^PROJECT INFORMATION*
PROJECT NAME: CMC
PROJECT NUMBER: 11337

AREA 12.:

AREA (EF; =

AREA;ACRES>=
•—-».

-~y

PAVEMENT
111.9198
1_79Q72
19397
4.111

p-

INC-

DATE: 2-19-35

INITIALIZATION DATA*
HORZ. SCALE(FTXIN): 40
VERT. SCALE(FT/IN): 40
PRECISION C/.): 98



C: O M F=-LJT <=* TIO M S
EIM131 NEE RING IIMC-

USER INITIALS: LAB

^PROJECT INFORMATION*
PROJECT NAME: OMC
PROJECT NUMBER: 11837

DATE: 2-19-2!

*INITIALIZATION DATA*
HORZ. SCALE(FT/IN): 40
VERT. SCALE(FTXIN): 40
PRECISION (•/.): 98

AREA ID.:
AREA(SI)=
AREA(SF)=
AREA(SY)=
AREA(ACRES)=

RIPRAP NEAR SHOKE
6.6976
10716
1191
.246

ID.: RIPRAP NEAR SHORE
AREA(SI)=
AREA(SF)=
AREA(SY)=
AREA(ACRES)=
NOTE: A PRECISION OVERRIDE OF 97.54

rise. OU.H.V

7. WAS ACCEPTED FOR THIS AREA

,-,,,.££ ID. :
AREA(SI)=
AREA(3F)=
AREA(SY)=
AREA(ACRES)

AREA ID.:
*-^EA(3I) =
>EA (SF) =

-AREA(SY> =
AREA(ACRES)

RIPRAP AWAY FROM SHORE
23.9371
46379
5153
1. 065

RIPRAP AWAY FROM SHORE
12.9351
20776 ^^^
2308
.477





F- /L
LOT

LAB

^PROJECT INFORMATION*
PROJECT NAME: OMC
PROJECT NUMBER: 11337

OJD ""i ̂  T" "~'^ M I c.:

*INITIALIZATIQN DATA*
HORZ. SCALE(FT/IN):
VERT. SCALE(FT/IN):
PRECIS ION C/.): 98

40
40

AREA ID.:
AREA(SI ) =
AREA(SF)=
AREA(SY)=
.-R2;V: ACRES) =

LARGE RIPRAP AREA
15.1095
24175
26S6

) EA ID.:
APE- 'SI > -
AREA(SF)=
AREA (SV) =
AREA ( ACRES )=
NOTE: A PRECISION

LARGE
3.057
4892
544
. 112

OVERRIDE

RIPRAP AREA

OF 97.6 7. WAS ACCEPTED FOR THIS AREA

.os =



'-or

USER INITIALS: LAB. CUQ

+PROJECT INFORMATION*
PROJECT NAME: OMC
PROJECT NUMBER: 11337

DATE: 3-1-G5

*INITIALIIATION DATA*
HORZ. SCALECFT/IN): 40
VERT. SCALE(FT/IN): 40
PRECISION C/.): 98

AREA ID. :
AREA(SI)=
AREA(5F)=
AREA(5Y)=
AREA : ACRES)

._̂ EA ID. :
AREA(SI;=
AREA(SF)=
AREA(SY>=
AREA(ACRES)

DRAINAGE AREA 1
13.2313
21230
2361

DRAINAGE AREA 2

f~-.fr ID.
.\___A (31)
AREA(SF)
AREA(3Y)
AREA

DRAINAGE AREA 1!
24.701



X

L.

-PRESSURE VENT
TYP.

RIPRAP AND ARMOR
STONE SIOESUOPESPAST Qf sain
639.800E '

/ER SHEETPILE
3 WALL

STRUCT PERIMETE
DRAINAGE SWALE

MWI9
MW20



**-PRESSURE VENT
TYP.

RIPRAP AND
STONE SIDESUOPE
EAST OF GRia i i

CANTILEVER SHEETPtLE
RETAINING WALL



GROUNDWATER
WITHDRAWAL
WELL - TYP "

CATCHBASIN
AND MANHOLE
TYP.



cues

UAB^X^PLU)
cntO<t»

one >-<-'r

XIMC-

DATE:

••INITIALIZATION DATA-"
HORZ. 3CALEIFT/IN!:
VERT. SCALE ; F T / I N > :
PC>EC:SICN c.:;: ?s

3-1-93

FaRK.'N(3 LOT DRAlriAGE TO CURB - 1
;r.4;d7^___^.

DRAINAGE AREA 2 TO CURB
31.2902 ^^
30O64 ~^"^
3363
1. 149

DRAINAGE AREA Z TO CURB
"~". "'°b? _̂ -̂

4817
. 9-53

DRAINAGE AREA 4 TO CURB
21.3391 ^^

3329
. 791
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CRESCENT DITCH/OVAL LAGOON
CONTAINMENT CELL
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WARZVN ENGINEERING, INC.
MADISON. WISCONSIN

SY _<

CHKD BY _PAD-

SUBJECT J2^A J2!

-7 - I

NO. _ _ _ _ _ .CF _ir:_
JOB

APPEIODIX. G

area.?, are. -Vr> be. <ioris\c_erea.. *D___u

A(2EA

1 =
2. =
3 =
4 =
s -
( . »

Acre

.5_> Acre.
.(06 -

.-j-2- -^
.•=! x

1 * •

10 ' .01
11 r .10

AltSA It » .

T
uj'ilLbft- bas^clon uclw.nuL o? <-oa-kr

a. a^-Hoixr, ^-^-i^cjokr sta-rw; per

-O!:-\TV£kbe
= (Li

(^ s •? lou_>

CL»
C- .7o
uu« -oi\l

L

-.9T tr a-vpVxxU-

or

A - Oraa.

.•<-

N/

,
(Vbre - Fw • 2.)

"i , p \o-b J

area... uu
TO <de.k.r \rvr\wj.



WARZYN ENGINEERING. INC.
MADISON WISCONSIN

B Y _ - r !?__-_ DATE . <

CHKD. BY G J Q _ O A T

SUBJECT SHEET N O . _ _ _ . O F

JOB NO.._

rr\\n
Cs°lo)
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DETAIL A
RUNOFF COEFFICIENTS (C), RATIONAL FORMULA

MMV*.

C——— «-....

sss-..
rzs~"
taî r.
** —
°-s— •
LjrIu''tT

ATI*

90

M

M

30

IS

s

3

70

Hvontf^cs*,**.

A

StaM Awe* INmm)

0 - 2

047
OM

0.71
OM

047
040

OJS
OJ3

0.14
OJ2

O.M
0.14

OM
O.M

047
0.70

2 0

OM
OM

071
OM

0.40
OM

OJO
OJ7

019
020

013
010

0.1O
010

OM
071

4.0~

O.M
OM

0.73
CM

040
0.01

OJI
0.40

0.23
OJO

0.10
0.23

0.14
OJO

OM
0.72

0 •

SkKM *«••• !*.c*fill

0 - 2
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OM

071
OJO

0.40
049

OJ7
OJS

0.17
OJ4

0.11
0.10

0.00
0.14

040
0.71

2 0

OM
OM

0.72
OM

040
041

0.30
OJO

OJI
OJO

O.IS
OJI

0.13
0.10

OJO
0.72

• ftOw
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OM

0.72
OM

043
0.04

OJS
0.44

OJO
OJ4

OJI
OJO

0.10
OJO

OJI
0.74

C

SOW "•«•• *PWC>«II
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0.73
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0.14
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0.13
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0.73
OJO
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0.72
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047

OJ3
0.41
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O.M
OM

0.72
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OJO
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DETAIL B
RUNOFF COEFFICIENTS FOR SPECIFIC LAND USE

LAMO USE:

Row crops

XedlMi strip-
turf

Side ilooe-
turf,

PAVCK1T:

Concrete

Srlck

Drives. MUs

itoofs

Shoulders

HyrlroloalC

A

Slope IUIMO (Percent)

0-2 2-6 6 1 Over

.08 .16 .22

.22 .X .31

.19 .20 .24

.24 .26 .X

.25

.32,

Sail ftroup '
8

Slope IUn«o (Percent)

0-2 2-

.12 .2"

.26 .*

.19 .?

.25 .2

•

S 6 t Over

1 .27
« .44

! .26
8 .33

.27

.34

C

Slope Hi

0-2 2-

.is .;

.X

.20 .<

.26

MOO (Percent)

•4 6 t Over

!4 .33
17 .SO

n .x
X .37

.28

.36

0

Slope MIMO (.Percent)

Hi-2

.19

.34

.20

.27

2-6

.28

.41

.25

.32

( ft Over

.38

.56

.X

.40

.X

.3*

.70 - .95j OA-=o see. noVc b«AO<J.3

.80 - .95

.70 - .80

.75 - .85

.75 »-.JH ~ - • - '• -• . . : ..

.40 - .60

NOTE: The lower C values in each range should be used with the relatively low
intensities associated with 2- to 10-year design recurrence intervals whereas
the higher C values should be used for intensities associated with the longer
25- to 100-year design recurrence intervals.

Dot. July 2, 1979 FIGURE 2
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W1UJAM C. ACKEHMANN. CMICF

Subject: Technical Letter 13
Rainfall Frequencies

December 1970

This letter is a re-issue of Illinois rainfall frequency
relations that were presented in Technical Letter 1 (February 1959)
and Technical Letter 4 (March 1960), which are now out of print.
These data remain valid and have been combined here for convenience.

Tables 1, 2, and 3 provide point frequencies of 5 to 60
minutes, 1 to 18 hours, and 1 to 10 days, respectively, for each
of the four sections of the state (see figure 1) having similar
storm rainfall characteristics. Values presented in the tables
were developed from station records of maximum yearly rainfall,
and represent maximim-period rather than clock-hour or calendar-
day amounts. Amounts apply to a point location, and within 5
percent limits, to areas up to 10 square miles.

Use of the tables is illustrated by this example for table 1:
Assume that one wishes to obtain an estimate of the maximum 30-minute
rainfall amount that will be equaled or exceeded in an average 10-yea:
period, or 5 times in 50 years, for any location in the Northwest
Section. To obtain the desired rainfall value, enter table 1 at
a recurrence interval of 10 years under the Northwest Section and
move horizontally to the column for 30-minute storm periods. This
procedure yields a value of 1.50 inches. Other combinations of
recurrence interval and storm period within any section can be
obtained in the same manner.

These frequency values are based on mathematical relations
discussed in Water Survey Bulletin 46 by P. A. Huff and J. C. Neill
and on data presented in U. S. Weather Bureau Technical Papers
24 and 25. If additional materials are desired, please let us know.

Very truly yours,

William C. Ackermann
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TABLE 1

AVERAGE RAINFALL FREQUENCY FOR STORM PERIODS

OF 5 TO 60 MINUTES

Average Northwest
Recurrence
Interval Depth (
(years)

2
5
10
25
50
100

5
0
0
0
0
0
0

.35.40

.$0

.65

.7$

.90

inches) for
10

0
0
0
111

.55.70.

.90.1?

.3$.50

North

2
5
10
2550
100

0
0
0
0
0
0

.35.40

.50

.60

.70

.80

0
0
0111

.55

.65.80

.00

.15

.30

South

2
5
10
2550
100

0
0
0
0
0
0

.35.40

.50

.65.80

.95

0
0
0111

.55

.70

.85

.10

.30

.55

15
0.70
0.90
1.10
1.40
1.65
1.90

Section

Given Storm Period
20

0.80
1.05
1,25
1.60
1.90
2.20

22.
0.95
1.25
1.50
1.95
2.35
2.65

40

1.10
1.40
1.70
2.25
2.653.00

4

1
1
1
2
2
3

(minutes)
50
.20
.55
• 90
•45
.9*
.30

60

1.25
1.65
2.00
2.60
3.15
3.55

Central Section

0.70
0.85
1.00
1.25
1.45
1.65

0.80
1.00
1.20
1.451.65
1.90

0.95
1.25
1.45
1.75
2.00
2.35

1.10
1.35
1.60
1.95
2.30
2.65

1
1
1
2
2
2

.20

.45

.75

.15.50

.90

1.25
1.55
1.95
2.35
2.65
3.10

Central Section

0.70
0.90
1.05
1.35
1.65
1.90

Southeast

2
5
10
2550
100

0
0
0
0
01

.35

.45-

.55.70

.85

.05

0
0
0111

.60

.75

.90

.15.40

.70

0.75
0.95
1.15
1.45
1.75
2.10

0.80
1.05
1.25
1.60
1.90
2.20

0.95
1.251.50
1.95
2.35
2.70

1.10
1.40
1.65
2.20
2.65
3.10

1
1
1
2
2
3

.20

.55

.80

.40

.90

.40

1.25
1.65
1.95
2.55
3. 1C
3.60

Section

0.90
1.15
1.35
1.70
2.05
2.45

1.05
1.351.60
2.05
2.50
3.00

1.15
1.55
1.85
2.35
2.85
3.40

1
1
2
2
3
3

.25

.65

.00

.50

.10

.70

1.351.80
2.15
2.65
3.25
3.95



TABLE 3

AVERAGE RAINFALL FREQUENCY FOR STORM PERIODS
OF 1 TO 10 DAYS

Average Northwest Section

\ -

e cur re nee
nterval Depth (inches) for Given Storm Periods
years)

2
519
2?
50
100

1
2.6
3.6
k.k

—— W-i •£
8.k

2

2.9
3.9
k.8 •
6.2
7.5
9.2

3
3.1
k.2
5-3
6.9
u.k

2
3.5k.8
6.0
7.8
9.k

10.0 11.2

10

k 2.
5'.8
7.1
9.3
11 .k
13.2

North Central Section

2
5
10
2550
100

1

2.6
3.k
k.o
5.1
6.1
7.2

2

2.8
3.7
k.k5.6
6.6
7.9

1
3.0
k.o
k.8
6.2
7.3
8.7

i
3.k
5^6
7.0
G.2
9.9

10

k.i
5.5
6.7
8.5
9.9
11.8

South Central Section

2
5
10
2550
100

2
5
10
2550
100

1

2.7
3.7
5»8
7.0
8.k

1

3.2
k.2
k.9
6.3
7.3
8.8

2

3.0
k.O
k.9
6.3
7.5
9.1

Southeast

2

3.k
k.5
6*6
7.9
9.5

3
3.3
k.k
5.5
7.0
8.k
10.0

Section

3
3.7
k.9
6.0
7.6
8.6
10. k

2
3.8
5.2
6.3
8.0
9.5
11.5

i
k.2
5.7
6.8
8.5
9.7
11.9

12
k.5
6.3
7.7
9.8
11.7
13.9

10

5.2
6.8
8.1
10.3
11.7
lk.3
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I'ABLL Id- 1 VatuK.i <>/ iht- HuuKhm-xx (.'m-J/ififtil n

Channel

Plastic, glass, drawn tubing 0.009
Neat cement, smooth meial 0.010
Planed limber, asbestos pipe 0.011
Wrought iron, welded steel, canvas 0.012
Ordinary concrete, asphalted cast iron 0.013
Unpianed timber, vitrified clay 0.014
Cast-iron pipe 0.015
Riveted steel, bnck' O.QI6
Rubble masonry 0.017
Smooth earth 0.018
Firm gravel 0.023
Corrugated metal pipe 0.022
Natural channels to good condition 0.025
NaiuraJ_channels with stones and weeds 0.037
Very poor natural channels 0.060

noted that Kand Q are proportional to l/n and 5 proportional to n* so thai
values from the nomograph may be readily adjusted to any other value of ft.

A situation often encountered in hydraulic engineering, particularly in
the case of sewers, is that of a closed conduit'flowing partly full. Under
this condition the liquid surface is at atmospheric pressure, and the flow is
the same as that in an open channel. It is often inconvenient to compute
R and A for partially full sections, and it is simpler to calculate VorQ for the
pipe flowing full and to adjust to partly full conditions by use of a chart' such
as Fig. 10-3. When the depth of flow in a circular pipe increases above 0.80,
the wetted perimeter increases more rapidly than the cross-sectional area
because of the convergence of the pipe walls. Hence R, and consequently V.
decreases. Maximum discharge occurs when d » 0.940.

10-2 Normal depth Normal depth d, is the depth at which uniform
flow will occur in an open channel. Normal depth may be determined by
writing the Manning equation for discharge,

1 49Q - —- AR*S* (10-5)
n

and substituting for A and R expressions involving d and other necessary
dimensions of the channel cross section. The resulting equation requires

'The roughness coefficient it varies KHBewtau with depth of flow. This variation is reflected ia
Fig. 10-3. See "Design and Construction of Sanitary and Storm Sewers." ASCE Manual of
Practice 37. 2d ed.. pp. 17-95. American Society of Gvil Engineers, New York. 1969.

FIG. 10-3 Hydrau

a trial-and-«iTor
depth may be co:

10-3 Crii
is denned as tha
velocity head) is
depth occurs in a

~7~~B
where B is the si
while on a steep

10-4 Not
natural streams '•
channel. While
uniform cross sec
of topographic o
nonuniform flow
nonuniform flow
the head loss in
by uniform flow
are equal to the
points of the reai
10-4, substituting

'Various tables for
book of Hydraulics" I
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TECHNICAL MEMORANDUM

DATE: February 6, 1985

TO: Project Fi le - Waukegan Harbor Cleanup

FROM: Ken Snell

SUBJECT: Decontamination Procedures

When handling and transferring hazardous materials attention must
be given to proper decontamination of the equipment and personnel
in order to minimize the possibility of offsite transport of
contaminants. Decontamination areas must be located to reduce
the need for contaminant movement. These locations may include:

1. Points of exit from the facility
2. Areas of material handling and transfer
3. Near temporary equipment

The actual location of the decontamination areas cannot be made
until material handling procedures are finalized. However, it is
anticipated that 3 or 4 decon areas may be required. These
locations may include:

1. Slip 3 clamshell dredging area
2. Batch plant and curing cell transfer areas
3. North ditch excavation area
4. Parking lot disposal area

Decontamination areas will also have to be able to handle several
types of equipment including:

1. Vehicles; transport trucks, construction/excavation
equipment.

2. Temporary on-site equipment;cofferdam, sediment dispersal
control device, batch plant, draglines, dredges, etc.

3. Personnel contamination.

Regardless of the items that need to be decontaminated several
general procedures should be used. The final design of the
decontamination stations and their locations will be determined
once material handing schemes are finalized. Presented below are
general procedures that should be included in the decontamination
process.



Vehicle/Equipment Decontamination

In general, decontamination of vehicles and equipment should take
place on a grating which overlies a concrete pad. The pad should
be contoured to direct washing fluids to a catch area. Contained
fluids could either be directed to the treatment plant or an
absorbent could be used to fix the fluids which could then be
disposed of off-site or in the parking lot area.

General decontamination procedures would include:

1. High pressure detergent wash with scrubbing when necessary.
This step would remove all sediments from the equipment.
Care must be taken to use only as much water as necessary
and to keep splashing to a minimum.

2. water rinse

'--••' 3- Wipe test. This step should not be necessary on all
equipment leaving the site but a periodic schedule should be
implemented to insure sufficient decon is being done.

4. Absorb washing solutions and dispose of.

Equipment that will be necessary at the decon station.will
include; water supply, detergent, brushes, absorbent, waste
containers, emergency eyewash unit, first aid supplies, air
monitoring equipment, wind speed/direction indicator, wipe test
equipment, and personnel decontamination equipment.

I Personnel Decontamination

Procedures for personnel decon and monitoring should be addressed
in the SSSP. Presented here are some general procedures. The
actual setup needs to be coordinated with the consultant doing
the SSSP.

General Procedures:

1. Soap and water wash of hands, feet, and any other areas
which may have contacted contaminated sediments.

2. Water rinse, and remove respirator for cleaning.

3. Remove disposable gloves, boots and coveralls and contain
for disposal.

\

i 4. Decontaminate respirators.

Equipment would include; water supply, wash tubs and buckets,
brushes, waste containers, extra disposable clothing, and first
aid and emergency equipment.

KS/lkw
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TECHNICAL MEMORANDUM

DATE: February 22, 1985

TO: Project File - Waukegan Harbor Cleanup

FROM: Loren Trick

SUBJECT: Warzyn Engineering - Waukegan Harbor Cleanup
Fixation of Dredging Material from Waukegan Harbor

Introduction

This memorandum summarizes our laboratory evaluation of the
effectiveness of cement and pozzolanic fly ash in removing free
water from Waukegan Harbor sediment. The term fixation in this
memorandum means the removal of free water. The purposes of the
testing were to: (1) Define the physical properties of the
fixed materials and establish the approximate quantity of agent
necessary to produce a solid easily handled and transported for
disposal, (2) Estimate the impact of oil content of the sediment
on the effectiveness of the fixation agents, (3) Estimate the
effect of change in water content of sediment on the fixation
process, (4) Estimate the effect of change in silt to sand ratio
in the sediment on the fixation process, (5) Estimate the rela-
tive cost associated with each fixation agent. This information
will be used as general guidance by the contractor responsible
for cleanup actions in the Waukegan Harbor. It was specifically
not the purpose of this work to evaluate the ability of the fixa-
tion agents to reduce the leachability of PCSs from the sediment
solids.

Physical and Chemical Properties of Harbor S.?roi?lg?

Sediment samples were collected at two harbor locations on Novem-
ber 19, 1984, by USEPA personnel and shipped to Donohue & Associ-
ates' laboratory in Sheboygan, Wisconsin. The chain of custody
record is in Appendix A. Three drums were received November 20,
1984: Two contained samples and the third contained contaminated
equipment. The two sample drums were labeled as follows:

Station No. 1 At outfall northwest corner.
Station No. 2 At corner of Slip 3 and harbor.

Initial observations of the dredged materials showed that some
sedimentation had occurred. Approximately 20 percent by volume
of each sample was clear supernatant liquid. The drums were
thoroughly mixed and samples withdrawn for grain size analysis,
total suspended solids, specific gravity, oil and grease, and PCS
analysis. Laboratory results are shown in Appendix B and
summarized in Table 1.
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Fixation Test Procedures

Fixation studies were conducted using portland cement and fly
ash. The cement was Type I material obtained from Lone Star
Industries, Waukegan terminal. Fly ash was Type C pozzolanic,
cementitious material obtained from National Minerals Corpora-
tion, Pleasant Prairie, Wisconsin.

Each of the harbor dredgings was tested for degree of solidifica-
tion using increasing quantities of cement or fly ash. The
amount of agent added was based on the weight of water in the
sample and ranged in magnitude from 20 percent to 100 percent.

Initial tests were made using two inch diameter by four inch high
plastic cylinders for molds. It was necessary to extrude the
fixed material from the molds for observation and relative
strength measurements. This proved difficult, therefore all
subsequent tests were molded in nine ounce (266 ml) paper cups.
Caps were convenient for blending the sample and fixation agent,
and the cured material unmolded easily for inspection.

For each, the drum of dredged material was thoroughly blended, a
sample was withdrawn and mixed with the desired agent, placed in
a plastic storage chest for humidity control, and cured at
approximately 20 degrees C. The sample was removed at intervals
for observation and physical measurements. Record photos were
taken at the conclusion of each test and representative samples
were retained. The overall increase in volume was measured for
representative admixtures and the bulk density of the excavated
fixed material was estimated.

Relative strength measurements were taken using a SOILTEST
Model CL-700 pocket penetrometer calibrated in tons per square
foot. Determination of flovable consistency was made using the
liquid limit device specified in ASTM Method D-423-66. A small
amount of fixed material was broken up, placed on the pan, and
dropped repeatedly (up to 60 drops maximum) . The sample was
classified as flowable if free water was observed, the material
acted as a fluid, and sample voids were observed to close.

The test procedures were applied to the dredged materials as
received and on the material adjusted as follows:

1. The dredged materials were diluted with tap water to obtain
a sample with 25 percent solids.

2. Ten percent by volume of waste hydraulic oil was added to
the dredged material to simulate potential pockets of oily
sediment.
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3. One hundred percent (dry weight of sediment basis) of sand
was added to simulate dredgings with silt:sand ratios less
than the samples as received.

Results

The results of the testing are shown on Tables 2 and 3.

The testing was conducted using material from Stations No. 1 and
2. Each fixation agent was evaluated in increments from 20 to
100 percent by weight of water in the dredgings. The amount of
agent is indicated in the test sample number. The testing also
attempted to determine if changes in water, oil (PCS), or sand
content would significantly affect solidification.

Based on the results of the test series, the following general
statements can be made:

1. Either fly ash or portland cement can be utilized as a
fixation agent for the dredged materials.

2. Cement is usable in the approximate range 40 to 60 percent
by weight of water in the dredgings. More fly ash, 50 to
70 percent, is needed to achieve the same degree of solidi-
fication. If less than these minimum amounts of either
cement or fly ash are used, the sample will not solidify
and will contain a significant amount of free water after
curing. When greater amounts of agent are used, the sample
will cure into a solid mass which may be difficult to exca-
vate from the curing cell. .

3. Samples prepared with cement continued to harden over time
and reached significant strength after 48 hours. The reac-
tion using fly ash was very rapid, 15 minutes to one hour,
but no significant increase in strength was seen after
24 hours.

4. Samples which were diluted with water to 25 percent solids
(W) were much softer after 24 hours of curing than unalter-
ed samples at the same fixation agent to water ratio. This
was true for both cement and fly ash mixtures. The diluted
samples mixed with cement continued to harden, however, and
achieved a relative strength comparable to the unaltered
dredgings after 48 hours.

5. The addition of sand produced cured samples with slightly
increased strengths relative to samples without added sand.
This was true for both cement and fly ash, although the
differences were more marked for those samples using cement
as the fixation agent.
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6. The addition of oil to a dredged material sample mixed with
50 percent cement (center of usable range) produced a
slightly weaker but otherwise satisfactory fixed material.

7. Within the acceptable ranges of fixation agent:water ratios
(0.4-0.6 cement, 0.5-0.7 flyash) the material after curing
24 hours was generally soft to medium hard, crumbly, damp
material which could be easily broken and handled.

8. The undisturbed fixed material had a specific gravity of
between 1.3 and 1.5 g/ cubic cm, and exhibited a volume
increase of 15 to 20 percent. The material as transported
may have a lower bulk density.

Conclusions

It has been demonstrated that either Portland cement or pozzo-
lanic fly ash is feasible for use as a fixation agent for the
Waukegan harbor dredged material within the approximate range of
40 to 70 percent by weight of water.

The rapid curing of fly ash relative to cement mixtures offers
an advantage in the use of fly ash in that the agent-to-sediment
ratio may be adjusted during the work day based on observation
of the cured material. The effect of changes in sediment water
content, texture, or other physical changes on the characteris-
tics of the cured material may ba evaluated rapidly and easily.
It appears that the use of fly ash is especially advantageous
when very wet dredgings are being handled. More fly ash than
normal can be added to produce an acceptable cured material
under these conditions. Cement mixtures can achieve the desired
fixed material strength at unchanged agent-to-sediment ratios
but will require longer curing times than material containing
less water. This could result in decreased work effort to allow
for longer time in the curing cells. An increase in the cement-
to-sediment ratio is not the correct action under wetter condi-
tions since this could result in the formation of a cured
material which would be solid and difficult to handle.

Changes in oil or sand content appear to cause only minor
changes in the characteristics of the fixed material, whereas
changes in water content will cause more of an impact on the
daily fixation process.

We recommend the use of fly ash (Type C, pozzolonic, cementi-
tious) as the fixation agent for the Waukegan Harbor dredgings.
Based on the volume of dredgings to be removed, the estimated
water content, and an average requirement for fixation agent of
50 percent, about 2,400 tons of agent will be required. Because
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fly ash offers the advantages discussed above, and because the
cost is considerably less than cement ($12.00/ton versus
$72.00/ton for cement, bulk F.O.B. WauJcegan Harbor), a material
cost savings of about $150,000 is possible. Although approxi-
mately 4 percent more material (by volume and mass) must be
transported and disposed when fly ash is used as an agent, for a
total cost increase of $69,000, an overall net savings of
$75,000 will still be realized. This savings may be more sub-
stantial since the rapid curing properties of fly ash mixtures
will allow the contractor to continuously monitor the curing
material and minimize the fly ash requirement.

LCT/psk

EAGY/DUO
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TABLE 1

RESULTS OF PHYSICAL AND CHEMICAL ANALYSIS

OF WAUKEGAN HARBOR SEDIMENT SAMPLES

Station No. 1 Station No. 2

Percent Solids 35.85 50.0

Specific Gravity 1.15 1.41

PCS, mg/kg 8,200 500

oil & Grease, % dry solids 1.22 0.184

i
EAGY/DW7
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Donchue

Warzyn

ATTN: Mr. Lor en C. Trick

PROJECT NUMBER: '13935.902
COLLECTION DATA: Submitted by Client
SAMPLE TAKEN: 02-12-85
SAMPLE RECEIVED: 02-12-85

SAMPLE NO. 19395 SAMPLE DESCRIPTION Station No. 1

PCB - Sediment/Tissue
Oil & Grease
Percent Total Solids

8,200
1.22
35.8

mg/Jcg
percent
percent

SAMPLE NO. 19396 SAMPLE DESCRIPTION Station No. 2

PCB - Sediment /Tissue
Oil & Grease
Percent Total Solids

500
0.184
50.0

percent
percent

Donohue Analytical, inc.
4738 North 40th Street
Sheboygan, Wisconsin 53081
Analytical A Reld Services
414458-8711

Analyses performed in accordance with
procedures approved by the U.S. EPA.J

roject Manager Date
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No
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No
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No
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No
No
No
No

No
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No

No
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No
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Yea

Yea'
Yes
Yea
Yes

No
No
No
No

No
Mo
No
No

Cc merit
Cement
Cement
Cewuiit

Fly Aali
Ply A:>h
Ply Aah
Ply Ajh

Cement
Cement
Cement
Cement

Ply Ash
Ply Aah
Ply Aah
Ply Aah

Cement
Cement
Cement
Cement

Ply Aah
Ply Ash
Ply Aah
Ply Auh

Cement
Cement
Cement
Cement

Fly Aah
Ply A-h
Ply Abh
Ply Aah

24
J4
-!•!
24

24
24
24
24

24
24
24
24

24
24
24
24

24
24
24
24

24
24
24
24

96
96
96
96

96
96
96
96

0 (PI
.o
.0
.0

0 <F>
0 (PI
0

1.0

0
0
0

1.5
(PI

0 (F)
0 (PI
0 (PI

1.0

0
0

1.0
4.5

0
0
0

1.0

0
3.5
3.5
4.5

0
0

0.5
1.0

v/t-ry sort, wet, sticky
Sort. i:rtiml>ly, moist.
.5ol t. crumljly, moijt
Medium hard, crunil.ly, dry

Very soft, wet, sticky
Soft, durably, noiat
Sott. crumbly, moist
Soft, crumbly, damp

Very soft. uet. sticky
Very soft. wuL, sticky
Soft, crumbly, noiat
Soft, crumbly, tnolat

Very uoft, set. sticky
Very soft. set. sticky
Very soft, aet, sticky
Soft, crumbly, moist

Soft, crumbly, sticky
Soft, crumbly, moist
Soft, crumbly, moist
Hard, dry

Very soft, wet, sticky
Soft, crumbly, moist
Sort, crumbly, moist
Soft, crumbly, moist

Soft, crumbly, damp
Medium hard, crumbly, dimp
Medium haid. crumbly, damp
Hard, dry

Very soft, moist, sticky
Very actt. moist, sticky
Soft, crumbly, moist
Soft, crumbly, damp



TABLE 2
(Continued)

Teat
Sample
NUfibgC

H1-40C
H1-50C
W1-60C
H1-70C

H1-40F
H1-50F
H1-60F
H1-70F

1S-30C
13-40C
1S-50C
1S-60C

13-30F
1S-40F
1S-50F
1S-60F

Harbor
Station
N'jstet

i
i
i
i
i
l
i
l
i
l
l
l
l
l
l
l

Hater Oil Sand
Added.

Fixation
Cure
Time,

Yea
Yea
Yea
Yea

Yea
Yea
Yea
Yea

No
No
No
No

No
No
No
No

No
No
No
No

No
No
No
No

No
No
No
No

No
No
No
No

No
No
No
No

No
No
No
No

Yea
Yea
Yea
Yea

Yea
Yea
Yes
Yea

Cement
Cement
Cement
Cement

Fly Aah
Fly Aah
Fly Aah
Fly Aah

Cement
Cement
Cement
Cement

Fly Aah
Fly Ash
Fly Aah
Fly Aah

96
96
96
96

96
96
96
96

96
96
96
96

96
96
96
96

Penetrometer*

0
0

2.5
4.0

0 (F)
0
0

1.0

0
2.0
3.5
4.5

0 (F)
0 IF)
0

neacrlptIon

Very noft, crumbly, moist
Soft, crumbly, moist
Medlun hard, crumbly, damp
Hard, dry

Very soft, wet, sticky
Very soft, wet. atlcky
Soft, crumbly, moist
Soft, cranbly, damp

Soft, crumbly, molat
Soft, crumbly, damp
Soft, crumbly, damp
Medium hard, crumbly, damp

Very soft, wet. sticky
Very soft, crumbly, molat
Soft, crumbly, moist
Soft, crumbly, moist

*(F> denotea sample la flowabla.

EAGY/DH8
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V TABLE 3
hESIII/TS OK FIXATION STUDIES ON

HAUKECAH IIARbOK SEDIMENTS
STATION NO. 2

Test
Sdmple
MUfiliSt

2-20C-1
2-20C-2
2-30C-1
2-30C-2
2-H30C-1
2-030C
2-H030C
2-S30C
2-HS30C

2-40C-1
2-40C-2
2-50C-1
2-50C-2
2-W50C
2-050C
2-H050C

2-60C-1
2-60C-2
2-70C
2-80C
2-100C

H2-20C**
H2-30C-2
H2-40C
H2-50C
H2-60C
H2-70C

2-20F-1
2-20F-2
2-30F
2-40F-1
2-40F-2

llarbor
Station
Myibfit
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

2
2
2
2
2

2
2
2
2
2
2

2
2
2
2
2

Mater
Mdsd
No
No
No
No
Yea
No
Yea
No
Yea

No
No
No
No
Yea
No
Yea

No
No
No
No
No

Yea
Yea
Yea
Yea
Yea
Yea

No
No
No
No
No

Oil
AsWe'l
No
No
No
No
No
Yea
Yea
No
No

No
No
No
No
No
Yea
Yea

No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No

Sand
Miled
No
No
No
No
No
No
No
Yes
Yea

No
No
No
No
No
No
No

No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No

Fixation
_Aasnt _
Cement
Cement
Ceaent
Ceaent
Ceaent
Ceaent
Ceaent
Ceaent
Cement

Cement
Ceaent
Ceaent
Ceaent
Cement
Ceaent
Ceaent

Cement
Cement
Ceaent
Cement
Ceaent

Cement
Ceaent
Ceaent
Ceaent
Ceaent
Ceaent

Fly Aah
Fly Aah
Fly Aah
Fly Aah
Fly Aah

Cure
Time
JlEl

24
24
24
24
24
24
24
24
24

24
24
24
24
24
24
24

24
24
24
24
24

24
24
24
24
24
24

24
24
24
24
24

Penetremoter*
Description

0 (F)
0 (F>
0 (F)

0.4
1.0
O.S
1.0
4.5
4.5

0
0

1.5
4.0
2.8
1.0
2.0

1.5
3.5
4.5
4.5
4.5

0 (F)
0 (F)
0 (F)
0

1.5
1.5

0 (F)
0 (F)
0 <F)
0 (F)
0 (F)

Very aoft, wet, sticky
Very aoft, wet. aticky
Soft, wet, aticky
Soft, wet, aticky
Soft, slightly wet, aticky
Soft, slightly wet. aticky
Soft, slightly wet. atlcky
Cruably, daap
Crumbly, daap

Soft, slightly wet, aticky
Soft, cruably, aoiat
Medlua hard, cruably, aolat
Medlua hard, cruably, aolat
Mediua hard, aolat
Soft, cruably, aolat
Soft, cruably, aolat

Medlua hard, cruably, aolat
Medlua hard, crumbly, damp
Hard, dry
Cruably. dry, hard
Cruably, dry, hard

Very soft, wet, aticky
Very aoft, wet. aticky
Soft, wet, aticky
Medlua hard, wet
Medlua hard, moist
Hediua hard, aolat

Very aoft, wet, aticky
Very aoft, wet, aticky
Very aoft, wet, aticky
Very aoft, wet, aticky
Soft, cruably, wet
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< Continued)

Tebt
Sample
Muabsc

2-bOF
2-60F-1
2-60F-2
2-70F
2-80F
2-100F

H2-20F***
H2-30F
H2-40F
H2-50F
W2-60F
W2-70F

2-20C
2-30C
2-40C
2-50C
2-60C
2-70C

H2-20C
W2-30C
H2-40C
H2-50C
H2-60C
H2-70C

2-20F
2-30F
2-40F
2-50F
2-60F
2-70F

W2-20F
H2-30F
H2-40F
H2-SOF
H2-60F
H2-70F

Harbor
Station
Number

2
2
2
2
2
2

2
2
2
2
2
2

2
2
2
2
2
2

2
2
2
2
2
2

2
2
2
2
2
2

2
2
2
2
2
2

Hater Oil Sand Fixation
Cure
Time,

No
No
No
No
No
No

Yea
Yea
Yea
Yea
Yea
Yea

No
No
No
No
No
No

Yea
Yea
Yea
Yea
Yea
Yea

No
No
No
No
No
No

Yea
Yea
Yea
Yea
Yea
Yea

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No

Fly Ash
Fly Aah
Fly Aah
Fly Afih
Fly Aah
Fly Aah

Fly Aah
Fly Ash
Fly Ash
Fly Aah
Fly Ash
Fly Aah

Cement
Cement
Cement
Cement
Cement
Cement

Cement
Cement
Cement
Cement
Cement
Cement

Fly Aah
Fly Aah
Fly Aah
Fly Aah
Fly Aah
Fly Aah

Fly Aeh
Fly Aah
Fly Aah
Fly Aah
Fly Aah
Fly Aah

24
24
24
24
24
24

24
24
24
24
24
24

48
48
48
48
48
48

48
48
48
48
48
48

48
48
48
48
48
48

48
48
48
48
48
48

Penetrometer*
__Beading__

1.0
0.3
2.0
3.0
0.5
0.5

0 (F)
0 (F)
0 (F)
0 (F)

1.5
1.5

0 (F)
1.0
3.0
3.5
4.5
4.5

0 (F)
0 IF)

0.5 IF)
2.0
4.5
4.5

0 (F)
0 IF)
0 (F)

1.5
2.0
3.0

0 IF)
0 IF)
0 IF)
0 (F)
0 (F)
0 (F)

______Description

Soft, crumbly, moist
Soft, crunbly, molat
Soft, crumbly, damp
Medium hard, crumbly, daup
Crumbly, moist
Crumbly, molat

Very soft, wet, sticky
Very soft, wet, atlcky
Soft, crumbly, wet
Soft, crumbly, molat
Soft, crumbly, moist
Soft, crumbly, molat

Very soft, wet, sticky
Soft, crunbly, molat
Medium hard, crumbly, damp
Medium hard, crumbly, damp
Crumbly, dry, hard
Crumbly, dry, hard

Very aoft, wet, sticky
Very soft, wet, aticky
Soft, wet. atlcky
Crumbly, molat
Hard, damp
Hard, damp

Very aoft, wet, atlcky
Soft, crumbly, wet
Soft, crumbly, wet
Soft, crumbly, molat
Soft, crumbly, damp
Medium hard, crumbly, damp

Very aoft, wet, sticky
Very soft, wet, aticky
Soft, crumbly, wet
Soft, crumbly, molat
Medium hard, crumbly, moist
Medium hard, crumbly, moist



1 Teat
Sample

Harbor
Station
NuBber

Hater
AJcJed.

Oil
A4<ied.

Sand

TAHr.K 3
(CuiiLlnue.l.

Fixation
..Aaeot_

Cure
Tine. PenetromcterA

__fieadil

2-20C-1
2-40C-1
2-60C-1
2-BOC
2-100C

2-20F-1
2-40F-1
2-60F-1
2-80F
2-100F

No
No
No
No
No

No
No
No
No
No

No
No
No
No
No

No
No
No
No
No

No
No
No
No
No

No
No
No
No
No

Cement
Cement
Cement
Cement
Cement

Fly Ash
Fly Aah
Fly Aah
Fly Aah
Fly Aah

144
144
144
144
144

144
144
144
144
144

0.5
4.5
4.5
4.5
4.5

0
0.3
1.5
3.5
4.5

Very aoft, wet, atlcky
Hard, crumbly,»olat
Hard, crumbly, dry
Hard, cannot extrude from moltl
Hard, cannot extrude from mold

Very aoft, wet, atlcky
Very aoft. wet, atlcky
Soft, crumbly, molat
Medium hard, crumbly, molat
Hard, dry

A(F) denotea aampla la flowaMe.
AAAII teata in W2-C aerleai Insufficient cement to adaorb all water.
Holda have 1/2 In. water layer at top.

H2-20, 30, 40i Inaufficlent fly aah to adaorb all water.
Molda have 1/2 In. water layer at top.

fcJiGY/DHB
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VOLATILIZATION OF POLYCHLORINATED BIPHENYLS
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TECHNICAL MEMORANDUM

DATE: February 15, 1985

TO: Project File - Waukegan Harbor Cleanup

FROM: Ken Snell

SUBJECT: Volatilization of Polychlorinated Biphenyls
and Control Measures for Waukegan Harbor Cleanup

INTRODUCTION

Material handling operations which involve polychlorinated biphenyl (PCB)
contaminated materials require precautions to minimize worker exposure.
Toxic effects of PCBs will vary depending on concentration, duration of
exposure and route of entry; therefore, each of these factors must be con-
sidered when evaluating handling procedures. Knowledge of PCB volatili-
zation during dredging, dewatering, transportation, and other handling
operations is required in order to reduce the potential for worker exposure.
This technical memorandum is a discussion of the volatility of polychlorinated
biphenyls as well as a discussion of materials which may be used to reduce
the potential for volatilization. An analysis of specific questions related to
the Waukegan Harbor cleanup is presented in Appendix A.

TECHNICAL INFORMATION

Polychlorinated biphenyls (PCBs) constitute a large class of compounds pro-
duced by the partial or complete chlorination of the biphenyl molecule. The
molecular weight of PCBs ranges from 188-494, and vapor pressures are low,
approximately 4.0 x 10~* mmHg. Generally, compounds having high molecular
weights and low vapor pressure are expected to have very low evaporation
rates. However, a factor which is often overlooked that also affects evapor-
ation is the activity coefficient.

Ideally, the concentration of a solute in the vapor phase above the solution is
directly related to the concentration of the solute in the solution and its
vapor pressure. This relationship is given in Raoult's Law as:

yi = (Xi)(Pvi)
P (1)

where; yi = mole fraction of component i in vapor phase
Xi = mole fraction of component i in liquid phase
Pvi = vapor pressure of component i
P = total pressure

For this equation to be accurate, the liquid phase must behave as an ideal
solution and the vapor phase as an ideal gas. At atmospheric pressures the
primary reason for departure from Raoult's Law is that the liquid phase does
not conform to ideal solution behavior, this is the case in a PCB-water
solution. PCB molecules are non-polar and quite large relative to the highly



polar water molecules. Thus, the intermolecular forces between the water
molecules are much stronger than the forces between the water and PCB
molecules, resulting in a large positive deviation from ideal behavior.

To account for the deviation from ideal, an activity coefficient term (Qi) is
used. This term will modify equation 1 as:

yi = (QiXXiXPvi)
P (2)

Therefore, when a solution has a high activity coefficient, the vapor phase
concentration of the solute can be much greater than would be expected solely
from vapor pressure data. For a PCB-water solution ^he activity coefficient
is very high, with values reported as high as 4.8 x 10 4. Therefore, PCBs,
as well as other chlorinated hydrocarbons, potentially evaporate at high
rates.

Mackay and Wolhoff (1973) utilized these equilibrium thermodynamic considera-
tions to calculate the vapor composition of low solutility chlorinated hydro-
carbons from aqueous solutions. A brief summary of some of their results is
shown in Table 1.

TABLE 1

EVAPORATION PARAMETERS FOR VARIOUS PCBs AT 25°C

Solubility Vapor Pressure Half-life
_______PCB________ (mg/1) (mmHg) (T)

Aroclor 1242 (C12H7C13) 0.24 4.06 x 10~4 5.96 hrs
Aroclor 1248 (C12HSC14) 5.4 x 10"2 4.94 x 10"4 58.3 min
Aroclor 1254 (C12HSC15) 1.2 x 10"2 7.71 x 10"5 1.2 min
Aroclor 1260 (C12H4C16) 2.7 x 10"3 4.05 x 10"s 28.8 min

The half-life (T) indicates the theoretical time for a 50 percent reduction in
the concentration of the PCB from a saturated watsr solution, assuming a
water column with one square meter surface area and one meter in depth.
These half-lives indicate substantial volatilization of PCBs from the water
column. However, in order to calculate these theoretical values several
assumptions were required. Among these assumptions is that the contaminates
(PCBs) are truly in solution, not in suspension, colloidal, ionic, compiexed or
absorbed. Also, the water column is assumed to be a homogeneous mixture
with adequate mixing to keep the interface composition equal to the bulk
concentration. Therefore, these half-lives would represent an ideal rate in
the natural environment, with the actual rate dependent on turbulance,
degradation and absorption.



In the natural environment, hydrophobic compounds (such as PCBs) can
absorb to microorganisms or suspended particulate matter (collectively termed
seston). At low concentrations, absorption of a contaminate can be
adequately described by a partition coefficient as;

- Ca
(3)

where:

K = partition coefficient
Ca = concentration of contaminate on absorbent — °-g seston
Cw = concentration of contaminate in the water

at equilibrium

I

Griffin and Chian (1980) experimentally measured the partition coefficient for
water soluble PCBs absorbed by several soil materials. They found a simple
linear relationship can be used to describe the coefficient, which will yield a
unique coefficient for each absorbent. Some experimental K values are
summarized in Table 2.

TABLE 2

EXPERIMENTAL PARTITION COEFFICIENTS OF SEVERAL SOIL MATERIALS

Surface Organic Partition
Area Sand Silt Clay Carbon Coefficient

Soil Material (m2/g) _%_ %_ _%_ % K

Med. Temp. Coal Char 253 - - 74.04 1938
High Temp. Coal Char 44 - - - 76.62 1220
Catlin Silt Loam 26.5 11.6 60.9 27.2 4.73 532
Montmorillonite Clay 20.1 0 0 100 0.93 172
Ottawa Silica Sand 0.4 100 0 0 1.01 22

The concentration of PCBs in an aquatic system can be strongly influenced by
the extent of absorption. This influence has been described by Paris (1978)
as;

Ct = K(M/W)Cd -(• Cd

where;

Ct = Dissolved concentration and absorbed concentration of PCB
Cd = Dissolved concentration of PCB

M = Mass of seston
W = Mass of water
K = Partition coefficient
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Equat ion 4 shows that as the amount of seston in the water and the partition
coeff icient increase, the dissolved PCB concentration will decrease. In
systems rich in particulate matter ( i . e . , sludges) a vast majority of the PCBs
will be absorbed onto the particulate matter . However, when not highly
absorbed to particulate matter , volatilization could be a significant transport
pa thway . '

For good volatilization control, PCBs should be preferentialy absorbed to the
control material (high partition coefficient). Griffin (1980) studied the
influence of total organic carbon (TOC) and surface area (SA) on the par-
tition coefficient. He found that a linear relationship could very adequately
describe the influences as;

K = 188 + 3.36 SA + 11.4 TOC (5)

It can be seen from the magnitude of the coefficients in Equation 5 that TOC
is the dominate property by a factor of greater than 3. Therefore, materials
high in TOC will generally have a greater partition coefficient and thus
absorb PCBs more readily from a water column.

CONCLUSIONS AND RECOMMENDATIONS

Due to the high activity coefficient of a PCB-water solution, the possibility of
PCB volatilization during dredging, dewatering, transportation, and other
handling operations will be present. Volatilization will most likely occur when
handling highly contaminated waters with low particulate matter concen-
trations, especially particulate matter with low partition coefficients (i .e.,
sands). Volatilization can be controlled using a material high in total organic
carbon, such as an organic sludge. This material would reduce the PCB
concentration in the water column and thus reduce the potential for volatili-
zation. Although PCB volatilization can be reduced in this manner, PCB
transport via contaminated dust must also be controlled. Volatilization control
material will have a high concentration of absorbed PCBs and therefore
potential worker exposure due to dust inhalation will be present. This
exposure route can be minimized by dust control measures and/or adequate
respiratory protection.

KS/gp
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Using data supplied in the conceptual design, (CH2M Hill, 1984), along with
information presented in this memo, calculations are done to answer questions
which may impact on the cleanup design and/or cleanup procedures. It
should be noted that these calculations are best estimates and that on-site
monitoring would be required to insure worker safety.

WHAT CONCENTRATIONS OF PCBs ARE LIKELY TO BE FOUND IN
WATER THAT CONTACTS CONTAMINATED SEDIMENTS? ———— ~~

Using Equation 4 and rearranging yields;

Ca = K(M/W)Cd (5)

where ;

Ca is the absorbed concentration of PCBs. This value will be taken
to be the concentrations reported in the conceptual design.

K is the partition coefficient. A value of 500 will be used which is
an approximate value for a silty loam, based on the work of Griffin
(1980).

(M/W) is the mass of sediment divided by the mass of water. For
material being dredged from slip no. 3, a value of 0.526 was found
in the conceptual design, (CH2M Hill, 1984).

Using these assumed values in equation 5 along with various values for Ca,
the following data was generated:

Ca, PCB concentration in sediments,
(mg PCB/kg sed. ) 10,000 500 50 10

Cd, PCB concentration in water,
(mg PCB/ liter water) 20.0 1.0 0.1 0.02

The values of 20 mg/1 and 1.0 mg/1 exceed the solubility of PCBs. The
solubility of PCB 1242 is 0.24 mg/1. (Versar, 1976). This data indicates that
water allowed to reach equilibrium with highly contaminated sediments may
become saturated with PCBs. Significant volatilization of PCBs from a
saturated water column could be expected. Using a volatilization control
material with a high TOC value, such as wastewater treatment sludge, the K
value in equation 5 will increase as well as the M/W value. An increase in
both of these factors will result in a decrease in the concentration of PCBs in
the water column.

ASSUMING A CONCENTRATION OF PCB IN WATER, WHAT WILL THE
EQUILIBRIUM VAPOR CONCENTRATION OF PCB BE, AND WILL THIS
VAPOR CONCENTRATION EXCEED THE MAXIMUM PERMISSIBLE
EXPOSURE LEVELS?



To address this question, equation 2 is used. The following vnlues, taken
from Paris (1978) and Versar (1976) were used in equation 2;

Q = 4.8 x 104

Pv = 5.26 x 10"7 atm.

Using these values equation 2 simplifies to;

yi = Xi (2.52 x 10"2) (6)

To utilize this equation the concentration of PCBs in the liquid phase, Xi,
must be a mole fraction. Assuming a saturated liquid phase, a concentration
of 0.24 mg/1 converts to 1.44 x 10 8 moles PCB per mole water. Using this
value in equation 6 yields an equilibrium vapor mole fraction of 3.63 x 10-10

moles PCB per mole air. This mole fraction converts to a concentration of
4.9ug/m3 (micrograms per cubic meter). This concentration may be compared
to published exposure limit values presented in Table Al.

TABLE Al

PUBLISHED PCB EXPOSURE LIMITS

I II III IV V
ACGIH ACG1H OSHA

OSHA NIOSH TWA STEL IDLH

PCB (1242) 1.0 mg/m3 1.0 pg/m3 1.0 mg/m3 2.0 mg/m3 10 mg/m3

PCB (1254) 1.0 mg/m3 1.0 Mg/m3 0.5 mg/m3 1.0 mg/m3 5 mg/m3

I. Occupational Safety and Health Administration (OSHA) permissible
exposure limit, reported as a work-shift time weighted average
(TWA) level.

II. National Institute for Occupational Safety and Health (NIOSH)
recommended revision of the OSHA standard, reported as a 10 hr.
TWA.

III . American Conference of Governmental Industrial Hygienists (ACGIH)
recommended exposure limit.

IV. ACGIH, recommended short-term exposure limit (STEL) considered
to be a maximal allowable concentration.

V. OSHA's exposure limit concentration which is Immediately Dangerous
to Life or Health (IDLH). This concentration represents a level
from which one could escape within 30 minutes without any irrever-
sible health effects.

The calculated equilibrium vapor concentration of 4.9 Mg/m3 is well below the
IDLH concentration. This vapor concentration is also below the permissible
exposure limits recommended by OSHA and ACGIH. The only permissible
exposure limit it exceeds is that recommended by NIOSH as a 10 hr. work
shift TWA. It should be noted however that the calculated vapor concen-
tration is for a vapor phase in equilibrium with a saturated water column and
this would represent a maximum. The actual vapor concentration could be
much less due to dilution and mixing by wind. Using a good volatilization



control material would also reduce the vapor phase concentration. It nppears
u n l i k e l y t h a t the NIOSH standard will be exceeded; however, monitoring
would be required to insure that proper respiratory protection is practiced.
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"I APPENDIX K
EXCAVATION VOLUMES FOR

SLURRY WALL CONSTRUCTION BERMS
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March 7, 1985
C 11837

MEMORANDUM

To: Tom Lynch

From: Michael Reardon Av

Re: Update Regarding Permitting Requirements
for the OMC Project

A preliminary Section 404 Permit 1s currently being prepared for COE and will
be ready for submittal to Bob Smart, COE Project Manager, at the Concept
Review meeting scheduled for March 12, 1985. A Section 401 Certification
(Clean Water Act) will be required by IEPA prior to Issuance of the COE
Section 404 Permit. Both of the above permits will be addressed on a joint
application form entitled: "Protecting Illinois Waters".

The IEPA has stated they will provide the Section 401 Certification only after
final design specifications have been submitted. Consequently, the pre-
liminary Section 404 Permit will not meet their requirements and will need
to be expanded with more detailed engineering design Information as it be-
comes available. We need to talk with Bob Smart and Skip Bergmann, COE
Permit Coordinator, at the Concept Review meeting about how they would like
to handle the incorporation of additional information Into the Section 404
Permit as the final design is completed.

The IEPA has decided not to require permits related to the development of a
storage/treatment facility and solid waste management site. Only the following
permits related to the construction and operation of the water treatment
plants will be required.

Form WPC-PC-1 - Authorization to Construct; This applicaton form
authorizes construction of the water treatment plant. It is a pro-
cedural form and does not require detailed project Information.

Schedule J - Industrial Treatment Works or Pretreatment Works;
This permit in conjunction with the shove form authorizes construction
and operation of the water treatment plant. Information that must be
provided includes:

• Schematic wastewater flow diagram showing the flow of water
from the source, through the treatment facility, to the outfall.
It should consist of a line drawing depicting wastewater flow
through the facility. Average and maximum flow rates should be
shown. Specific treatment processes must be discussed 1n detail.

WARZYIM
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• Piping, including direction of flow.

• Type, size, pertinent features and specified capacity of all
pumps, blowers, motors and other mechanical devices.

• Hydraulic profiles showing the flow of wastewater. These must
include minimum, average and maximum hydraulic flow.

Schedule N-Waste Characteristics: This permit, along with Form WPC-PC-1
and Schedule J, is required prior to IEPA approving the construction of
the wastewater treatment facility. It must be submitted to show waste
characteristics, effluent quality and quality of the receiving waters.
The following information must be provided:

• Effluent parameter concentrations

• An effluent monitoring program, including the type of sample
(grab, composite) and number of samples. Sampling points should
be indicated on the wastewater flow diagram.

The U.S. EPA has decided they would like us to prepare all the information
necessary for a Toxic Substances Disposal Permit. There still appears to be
some question whether they will actually require the permit. However, they
would like the permit prepared in case a decision 1s rendered 1n favor of
submitting the permit. The following information should be included in the
permit:

• A detailed description of the cleanup plan, including general
site plans and design drawings.

• An engineering report on the design and construction of the
containment cells, including information on their anticipated
performance.

• Expected waste volumes of PCB's.

• Operations plan addressing the disposal of PCB-contaminated
material in the containment cell constructed in the OMC parking
lot.

• Local, state or federal permits or approvals.

• Project schedule.

In addition to the COE and1 IEPA permits, building and dredging permits must
be submitted to the City of Waukegan and Waukegan Port Authority, respectively.
Mr. Louis Yasseur, Environmental Officer, City of Waukegan, has been contacted
concerning the building permit. He said only one (1) application for a
building permit needs to be submitted if only one (1) contract is issued for
all construction activities. However, if construction activities are phased,
separate building permits will need to be submitted for each activity. De-
tailed drawings should also be submitted to ensure that specifications comply

WARZYN



MEMORANDUM -3- March 7, 1985

with the City Building Code. The Waukegan Port Authority does not have any
"formal" application procedures for a dredging permit. They would like
information concerning the types of dredging, areas affected and project
schedule submitted early in the design phase of the cleanup project (30%) and
again at the end (final design). They are concerned about the impacts the
cleanup project will have on businesses dependent on the harbor for their
livelihood and harbor users (public). The COE Public Notice should contain
the necessary information required by the Waukegan Port Authority.

; The following information is attached to this memorandum:

1. A draft of the preliminary Section 404 Permit (public notice).

2. A letter from IEPA which outlines their permitting requirements
for the OMC project,

< -
\ 3. An "Application for Building Permit" from the City of Waukegan, and

4. IEPA application forms which pertain to the construction and
^ operation of the water treatment facilities.

MWR/blc/SGW
[blc-66-16]
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no5 " APT HOr-\ ?i 1 W W
Telephone no. iurlnt, b u a l n e e a noun Telephone no. during b u e t n e a a hour*
A/C ( ) ________________________ A/C ( )

A/C ( ) ________________________ A/C ( )

Incidac Ion Co each agency appl icat ion .

The attached c leanup plan has been designed to remove PCB-contaminated sediment and soil in
and a r o u n d U a u k e g a n Harbor . Th i s p l a n was developed under the d i r ec t ion of the U . S . Env i ron -
m e n t a l P r o t e c t i o n A g e n c y . The major components of t h i s c l e a n u p p l a n i n c l u d e : 11 d redg ing of
contaminated sediment from Waulcegan Harbor , 2) excavation of contaminated soil near the Outboard
M a r i n e C o r p o r a t i o n . 3 ) cons t ruc t ion o f c o n t a i n m e n t ce l l s around PCQ-con tami nated s o i l . 4 ) con-
s t ruc t ion of o n - s i t e wate r treatment f a c i l i t i e s , and 5) d i scharge of t reated wate r i n t o U a u k e g a n
H a r a o r . An e n v i r o n m e n t a l a ssessment of the proposed c l eanup p l a n is con ta ined in the "Source
Cont ro l F e a s i b i l i t y Study - OMC Har ia rdous W a s t e S i t e Wau lcegan . I l l i n o i s " .

7. *ames,addresses . and telephone niaioers ot all adjoining and potent ial ly altactad property ovneri,Ioclu4l0| cna own«r of euaject
property If d i f f erent Eroei appl icant .

Larsan Marine, 625 Seahorse Drive, Waukegan, IL 60085 (312)336-5456
North Shore Sanitary District, Dahringer Road, Waukegan, IL 60085 (312)249-3895
National Gypsum Company, 515 Seahorse Drive, Waukegan, IL 60085 (312)623-8100
Outboard Marine Corporation, 100 Seahorse Drive, Waukegan, IL 60085 (312)689-6200
City of Waukegan, Bldg. Dept., 1101 Belvidere Rd., Waukegan, IL 60085 (312)360-9000

Amtdrts*:

Outboard M a r i n e Corpora t ion & W a u k e g a n Harbor "3^tS sVT. ^rffi " iffi ——
Scr*«t. co«d, or otnar dticri.pciv« location

Tax A*««s«or's 0«tcrl.pelo« (If known):Waukeoan__________________
.a sr n««r c l i y or :o«n __ __ _ _ __

_ , , . . r-^nnr ***.* $°* SuodivT No. Lot So.Lake_________Illinois_____60085
County S t a t e " " i lp Co-la *u« o f wtervay a t location o f thai activity

U a i i l c p g a n Harhnr___________________

». date act iv i ty ia propoaod Co co—ence September. 1985 Bate activity U aaaoccad to b. co.plated November, 1988

10. ia any portion oc cne act iv i ty for wtilch authorliatlon La aou(nt now complete! "^^2 taa i Mo Li aa*w«r l« *Yaa* |iva raaaona IA the

remark acctlon. honth and Tear th« activity «aa coaplicad ̂ ______^______. ladleata tho oxlatlae, work oo dcauln(i.

U. Uat ail approvala or cercl f Icatlone ceeuired by other iadaral , incantata, itata. or local a(enciai !or aay atructurea, conacruccion.
diachar^ea, depoalta, or other actlvltlaa daacrlbed In chla appllcatloa. If this for« LM b«in| ua«d for coocurre«t application Co cha
Corpa of ta|lneeri, Ullnola Oeparcoeftc of Traneporcaclon. and Illinois Environmental rrotectlon Agency, chaae afeeclea aaed not b* Hated.

laaulne. A4enev Type Approval Idenc l f i ca t loo No. Data of Appllcatloa Data of Approval

USEPA Toxic Substances
Disposal Permit

City of Waukegan Construction Permit(s)
Waukegan Port
Authority________Dredging Permit__________________________
12. Has any agency dealod approval for thai activity described herein or for any activity directly re la cad Co Uve activity dtacrlheet herein.

__ Tea __ Mo (If "Tea", eiplala In remarka.)
__j_______ _ _^

1 fc. Aopl L c a c Ion la hereev eaae tor auchorlxeclone ot the a c t l v i c Lea aeacrlbed herein. I c e r c l i y chac I aai faeii l lar w i t h cne Information
contained In the a p p l l c a c l o n , and chac to the beec of or knowleo|e and b e l i e f , such Information la true, complete, and accurate.
I further c c r c l f y chac I poaaeaa che auchoricy to undertake che propoaed activit ies.

Slgnacura of AoplLcanc or Authortxad A««nt

MCI row .26
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••WAUKEliAN HARBOR CLEANUP PLAN

DESCRIPTION AND PURPOSE

The United States Environmental Protection Agency has proposed a cleanup plan

to remove and contain PCS contaminated sediment and soil from Waukegan Harbor

and vicinity (Attachments 1 and 2). This plan was selected as the most

cost-effective alternative that is technologically feasible, protects

human health and the environment, and considers the need to balance funds

under the Superfund program. It is authorized by regulations promulgated

under the Comprehensive Environmental Response, Compensation and Liability •

Act (CERCLA) and the National Oil and Hazardous Substances Pollution Contin-

gency Plan (NCP), as required by Section 105 of CERCLA. The Corps of Engineers

(COE) is the construction management agency for all Superfund activities and

the Chicago District will manage all construction activities for this project.

CLEANUP PLAN

The proposed cleanup plan would consist of the following eight (8) cleanup

actions:

Action 1: Slip No. 3 - Remove Hot Spots and Dispose Off-Site

Action 2: Slip No. 3 - Central and Eastern Sections - Dredge,
Dewater, Fix and Dispose in Parking Lot

Action 3: Upper Harbor - Dredge, Dewater and Dispose in Parking Lot

Action 4: Crescent Ditch/Oval Lagoon Area - Remove Hot Spots and
Dispose Off-Site

Action 5: Crescent Ditch/ Oval Lagoon Area - Contain and Cap

Action 6: Parking Lot Area - Contain and Cap

Action 7: Dewatering Lagoon

Action 8: Water Treatment



L-

Many of the above cleanup activltes are interrelated and would be performed

in conjunction with one another. For example, sediment hydraulically dredged

from S l i p No. 3 (Action 2) and Upper Harbor (Action 3) would be routed to

the dewatering lagoon (Action 7), which would be used to separate the contam-

inated sediment and slurry water. In addition, on-site water treatment

facilities (Action 8) would be used to treat wastewater generated by several

of the cleanup actions.

Actions 1, 2 and 3 which deal with the cleanup of Slip No. 3 and Upper Harbor,

have been designed with the intent to remove all contaminated sediment with

PC3 concentrations of 50 ppm or greater. The volume of contaminated sediment

that must be removed to achieve this goal is based on numerous sediment core

samples collected and analyzed from selected locations in Slip No. 3 and

Upper Harbor. Contaminated sediment with PCB concentrations less than 50 ppm

would remain after completion of the proposed cleanup plan. Cleanup actions

in Waukegan Harbor would be limited to Slip No. 3 and a portion of the Upper

Harbor located between and adjacent to property owned by National Gypsum

Company and Outboard Marine Corporation (Attachment 2).

The sediment strata in Slip No. 3 and Upper Harbor consist of: 1) top soft

muck layer 2) underlying sand layer 3) a hard silty clay layer. Attachment 3

depicts the orientation of the sediment strata. The depth of the muck layer

varies considerably, ranging from 0 to 10.5 feet. The sand layer in Slip

No. 3 varies from 2 to 8 feet, depending on location.



Highly contaminated soil ("hot spots") from the Crescent Ditch/Oval Lagoon

Area (Action 4) would be excavated and disposed of off-site in a licensed

chemical waste landfill. Soil with PCS concentrations greater than 10,000 ppm

would be removed by this action. The remaining contaminated soil would be

enclosed within a contaminant cell (Action 5) to prevent further migration of

PCB's into the surrounding environment. Contaminated soil in the Parking

Lot Area (Action 6) would also be enclosed within a containment cell. No

removal of contaminated soil from the Parking Lot Area would be performed.

Detailed activities of each cleanup action will be as follows:

Action 1: Slip No. 3 - Remove Hot Spots and Dispose Off-Site

This cleanup action would remove highly contaminated sediment from the

westernmost section of Slip No. 3 (Area A, Attachment 4). This sediment

would be isolated from the central and eastern sections of Slip No. 3 by a

temporary, single sheet pile cofferdam extending across Slip No. 3 (Attach-

ment 5). This cofferdam would reduce the dispersal of PCB-laden sediment

outside the work area. During dredging within this section of Slip No. 3,

water levels inside the cofferdam would be kept lower than the outside to

cause water flow toward the contained area. The removed water would be

routed to an on-site 1500-gpm treatment plant (Action 8), treated down to

one part per billion (ppb) or less PCB's and discharged to the harbor (see

Attachment 4 for outfall location).

All of the contaminated sediment within the westernmost section of Slip No. 3

(Area A) would be excavated with a clamshell dredge. Some areas near the

former Outboard Marine Corporation (OMC) outfall contain sediment with PCB



i concentrations greater than 10,000 parts per mil l i o n (ppm). These areas,

r referred to as "hot spots", would be excavated to a depth of approximately

13 feet. To facilitate the removal of deep contaminated sand and s i l t , an

j additional semi-circular cofferdam would be constructed near the former OMC

outfall (Attachment 5). After removal, the contaminated sediment from Area

A would be transported to a batch plant for fixation. The batch plant is a

temporary facility which would be used to mix the sediment with a fixing agent

Fixation, a process that removes free water from the dredged materials, would

be accomplished by adding port!and cement, Locksorb or another fixing agent

to the solids at the batch plant. Enough fixing agent would be added to

; ensure the solids obtain a nonflowable consistency. The mix would be trans-
t

i ported to curing cells for additional solidification and temporary storage
£

(Attachments 4 and 7). The fixed solids would be disposed of in an off-site

g l icensed chemical waste landfill.

This action would remove approximately 5,400 cubic yards of contaminated

sediment. This composes approximately 90 percent of all PCB's now found in

Slip No. 3 and Upper Harbor. All of this material would be disposed of

off-site.

Action 2: Slip No. 3 - Central and Eastern Sections - Dredge, Dewater, Fix
and Dispose in Parking Lot

Sediment with PCB concentrations as high as 1,000 to 10,000 ppm have been

identified in the central and eastern sections of Slip No. 3 (Area B,

Attachment 4). This sediment would be removed by hydraulic dredging. The

sediment slurry produced by the hydraulic dredging would be pumped to a



i dewatering lagoon, fixed and disposed of in a containment cell constructed

in the OMC parking lot (Attachment 6). A clay-lined dewatering lagoon would

be constructed on Outboard Marine Corporation's vacant foundry property

f immediately east of the Upper Harbor (Attachment 4). The dewatering lagoon

would be divided into two separate lagoons. Contaminated sediment from Slip

No. 3 (Area B) would be pumped and treated in Lagoon Area 1. Sediment dredged

from the Upper Harbor would be routed to Lagoon Area 2 for dewatering.

Approximately 1,000 cubic yards of contaminated sediment would be removed

from Slip No. 3 (Area B) by hydraulic dredging and pumped to Lagoon Area 1

_ ~ for dewatering. The sediment would settle and consolidate by gravity.

Supernatant would be decanted and routed to the on-site 1,500 gpm water

I treatment plant (described under Action 8). Due to the highly contaminated

nature of these deposits, volatilization of PCB's would be controlled by

covering the lagoon surface with organic sludge. Solids would be removed

from Lagoon Area 1 by drag line and transported to the batch plant for fixation,

A sediment dispersal control device, consisting of a double-silt curtain,

would be installed at the eastern end of Slip No. 3 to confine sediment

suspended by hydraulic dredging (Attachment 5). A monitoring program would

be implemented to detect movement of material out of the area being dredged

and to warn of the need for additional control measures.
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Action 3: Upper Harbor-Dredge, Dewater and Dispose in Parking Lot

Studies have shown some sediment in the Upper Harbor (Area C, Attachment 4),

to have PCB concentrations from 50 to 1,000 ppm. Approximately 38,300 cubic

i yards of sediment would be removed from the Upper Harbor by hydraulic dredging

and pumped, to Lagoon Area 2 for dewaterinq. As in Action 2, the supernatant

would be decanted and routed to the on-site 1500-gpm water treatment plant.

Surface treatment to control volatilization of PCB's is not proposed. The

top layer of solids would dry by evaporation and be periodically removed by

dragline. The dried solids would be loaded into trucks and transported to

the containment cell in the OMC parking lot for disposal.

1 Two sediment control devices, similar in design to the one discussed under

i Action 2, would be installed at the south end of the Upper Harbor to prevent
i

i the migration of suspended sediment Into the Lower Harbor. The control

devices would not extend across the entire width of the Upper Harbor. Instead,

' they would be separated by a distance of 50 feet and installed parallel to

one another, with each device left open on opposite ends for a distance of

50 feet (see Attachment 5). This configuration would allow boat traffic

continued access to the Upper Harbor during cleanup activities.

Action 4: Crescent Ditch/Oval Lagoon Area - Remove Hot Spots
a n d Dispose O f f - S i t e :

i
Highly contaminated soil would be excavated from the Crescent Ditch/Oval

Lagoon Area (Area D, Attachment 4). Past studies have shown some soil in

this area to have PCB concentrations in excess of 10,000 ppm. This highly
i

contaminated soil would be removed by backhoes in a dewatered condition.

I Because the solids would be removed in a dewatered condition, no fixing



L -

would t»e required.' The solids would be disposed of in an off-site licensed

chemical waste landfill.

Prior to removing the PCB-contaminated soil from the Crescent Ditch/Oval

Lagoon Area, a bypass would be constructed to divert surface water flow around

the area and to collect surface water runoff from the OMC parking lot. The

bypass would be constructed along the western property line of the parking

lot and along the east-west portion of the North Ditch, which would be partly

excavated (in a dewatered condition) to install the bypass drainage pipeline

(Attachment 6). The bypass would discharge into Lake Michigan at the existing

North Ditch outfall. The PCB-contaminated soil from the North Ditch bypass

excavation would be placed in the containment cell to be constructed in the

eastern half of the OMC parking lot or Oval Lagoon excavation. Action 6

discusses in detail the construction of this cell.

During dewatering of the excavations, water would be routed to a 200-gpm,

on-site water treatment plant for removal of PCB's down to 1 ppb or less.

The treatment plant would be located in the OMC parking lot between the

Crescent Ditch/Oval Lagoon and Parking Lot Areas (Attachment 6). The water

would be discharged into the bypass drainage pipeline. The water treatment

plant would be similar in design to the 1,500-gpm on-site water treatment

plant used to treat the water from the dredging operations and dewatering

lagoon.



L- 12.

Soil in the Crescent Ditch would be excavated to a depth of approximately

5.5 feet in the eastern half and 20 feet in the western half. This would

yield about 4,700 cubic yards of contaminated material. A braced excavation

system would be constructed to support the 20-foot deep excavation. Soil in

the Oval Lagoon would be excavated (after dewatering) to a depth of approx-

imately 5.5 feet. This would yield about 1,500 cubic yards of contaminated

material. The above contaminated material (6,200 cubic yards) contains

approximately 90 percent of all the PCS' s found in the Crescent Ditch/Oval

Lagoon Area. As stated earlier, all of this highly contaminated material

would be disposed of off-site in a licensed chemical waste landfill.

Action 5: Crescent Ditch/Oval Lagoon Area - Contain and Cap

A containment cell would be constructed around the Crescent Ditch/Oval Lagoon

Area to restrict the movement of the remaining PCB-contaminated soil not

removed by Action 4 (Attachment 6). A slurry wall would be constructed to

encircle the contaminated area and would extend into the underlying glacial

till. The slurry wall would be constructed with bentonite and have a per-

meability of 10~7 cm/sec. The existing glacial till beneath the site

would act as the bottom seal. The till is composed of a low permeability

silty clay. The top of the containment cell would be capped with clay and

covered with pavement. The cap would be composed of a compacted clay layer

overlain by a synthetic membrane. The clay layer would have a permeability

of 10"7 cm/sec.



Groundwater monitoring wells would be installed through the containment cell

and around the outside perimeter. These wells would respectively monitor

internal pressure and potential PCS migration outside the cell. If internal

pressure, caused by groundwater inflow, was to build-up to a level where the

structural integrity of the containment cell might be compromised, dewatering

would be necessary. If dewatering would be required in the future, water

removed from the containment cell would be routed to a portable water treat-

ment plant temporarily brought on-site for removal of PCB's. This water

would be discharged into the bypass drainage pipeline.

Action 6: Parking Lot Area - Contain and'Cap

PCB-contaminated soil found in the Parking Lot Area (Area E, Attachment 4),

~) would be enclosed within a containment cell similar in design to the cell

described under Action 5; no contaminated-soil from the Parking Lot Area

would be excavated and disposed of off-site. This action would address 100

• percent of all the PCB's found in the Parking Lot Area. In addition, the

following contaminated material would be brought to the Parking Lot Area for

disposal:

1. Dredged solids from Slip No. 3;
2. Excavated soil from the North Ditch;
3. Lagoon and curing cell liner materials; and
4. Volatilization control material (organic sludge).

The height of the Parking Lot Area containment cell would be approximately

.3 14 feet higher than the existing grade. Groundwater monitoring wells would

be installed through the cell and around the outside for detection of internal

pressure build up and potential PCS migration.



Action 7: Dewatering Lagoon

The dewatering lagoon would receive the sediment and slurry water produced by

the hydraulic dredging of the central and eastern sections of Slip No. 3 and

Upper Harbor. It would be installed before hydraulic dredging begins and

removed after completion of the dewatering process. The lagoon (along with

the fixation area, 1500-gpm water treatment plant and curing cells) would be

constructed on vacant land which borders the eastern side of the Upper Harbor

and is owned by the OMC Corporation. Attachment 7 shows the configuration

of the lagoon. Spoils from the last dredging of Waukegan Harbor (1974) were

placed in mounds up to 14 feet high on the vacant land to be occupied by

the dewatering lagoon. These mounds are composed of sand. The U.S. Environ-

mental Protection Agency reports that most of the sand contains less than 1

ppm RGB's; however, there are localized areas with higher concentrations.

The highest concenteration reported was 17 ppm. The mounds would be pushed

down and spread out to form a sub-base for the dewatering lagoon.

The dewatering lagoon would be divided into two areas by a clay divider

dike. Lagoon Area 1 would be approximately 240 feet wide by 420 feet long

and used to dewater contaminated dredged sediment from Slip No. 3 (Area B).

After dewatering, the sediment would be fixed and disposed of in the contain-

ment cell constructed in the OMC parking lot. Lagoon Area 2 would be approx-

imately 450 feet wide by 810 feet long and would be used to dewater contam-

inated sediment dredged from the Upper Harbor (Area C). The capacities of

Lagoon Area 1 and Lagoon Area 2 would be approximately 24,300 and 89,300

cubic yards, respectively. The perimeter dike surrounding the entire de-

watering lagoon would rise between 13.5 to 14 feet above the existing grade

and have an inner and outer slope of 3 horizontal: 1 vertical.
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The dewatering lagoon would have a liner system composed of the fo l lowing

sections:

1. A 1-foot thick compacted clay liner with a permeability of less -
than 10"? cm/sec;

2. A 1-foot thick granular layer with pipe underdrains;

3. A 1-foot thick, compacted inner clay liner with a permeability of
10"7 cm/sec; and

4. A 6-inch thick protective layer.

(Note: The use of a synthetic membrane in conjunction with or in place
of part of the above liner system is currently being evaluated.)

During the dismantling of the dewatering lagoon, the protective layer and

inner clay liner would be considered contaminated and would require disposal

in the containment cell constructed in the OMC parking lot. The remaining

sections of the liner would not be contaminated and would be disposed of

on-site.

Action 8: Water Treatment

The primary 1,500-gpm water treatment plant (shown on Attachment 7) would be

used to treat:

1. - Water from within the cofferdam in Slip No. 3;

2. Slurry water generated by the hydraulic dredging of Slip No. 3 and
Upper Harbor; and

3. Rainwater and leachate water generated during solids dewatering.

Contaminated water would be treated by available conventional and advanced

water treatment processes to meet U.S. EPA's discharge requirement of one

part per billion (ppb) PCB's. The water treatment system would be a "package



plant" of factory-constructed modules and would consist of f loccu la t ion ,

sedimentat ion, pressure sand f i l t ra t ion and carbon adsorpt ion. The modules

could be eas i l y insta l led and removed. The carbon f i l ters would remove the

soluble P C B ' s . It has been demonstrated that carbon f i l tration will remove

RGB's to 1 .ppb or below.

The 1,500-gpm water treatment plant would be operated only daring non-freezing

weather. However, when the plant is operating 1t would run continuously.

Treated water would be discharged to the harbor. During non-dredging periods,

should the water surface in the dewatering lagoon drop to sediment level,

treated water would be recycled back to the sedimentation basin to maintain

continuous flow through the treatment plant. The lagoon would serve as an

equalization basin.

After the completion of the dredging activit ies, the 1,500-gpm water treatment

plant would be replaced with a 200-gpm treatment plant. This plant would

treat rainwater and leachate water for the duration of the dewatering process.

The 200-gpm water plant would be similar to the 1500-gpm water treatment

plant, but at a smaller scale.

A second 200-gpm water treatment plant would be installed in the OMC parking

lot between the Crescent Ditch/Oval Lagoon and Parking Lot Areas. Any water

removed from the excavations would be routed to this plant. Treated water

from this plant would be discharged to the bypass drainage pipeline. This

plant would be similar in design to the plants described above. It would be

a portable plant, brought on-site only as-needed during dewatering activities.



Treated water from all the treatment p lants would be monitored for P C B ' s and

turbidity before being discharged. Laboratory facilit ies would be avai lable

on-site to test for these parameters. If monitoring indicates unacceptable

levels of PCB's in the treated water, it would be recycled back for retreatment.

OFF-SITE DISPOSAL

The off-site disposal of the highly contaminated material removed from Slip

No. 3 and Crescent Ditch/Oval Lagoon Area will be the responsibility of the

company awarded the contract for the cleanup. The only restriction is that

the contaminated material must be transported by a licensed hauler and disposed

of in a chemical waste landfill licensed to receive PCB's .

At the present time, the closest landfill licensed to receive PCB's is the

CECOS facility located near Williamsburg, Ohio. It is owned and operated by

J Clermont Envi-onmental Reclamation Company. The haul distance to this site

from Waukegn Harbor is approximately 350 miles. CECOS site management has
/

expressed interest in receiving the PCB-contaminated material.
(

SUMMARY OF DREDGING/EXCAVATION ACTIVITIES

*"' Quantity*
Site Method (cubic yards) Disposal Site

Westernmost Section of
Slip No. 3 (Area A) Clamshell Dredge 5,400 Off-site

Central and Eastern
Sections of Slip No. 3
and Upper Harbor (Areas Parking Lot
B and C) Hydraulic Dredge 39,300 Containment Cell

Crescent Ditch/Oval Lagoon
(Area 0) Excavate 6,200 Off-Site

Parking Lot
North Ditch Excavate 2,000 Containment Cell

* Best available estimate; subject to change as additional information
becomes available
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•MITIGATION OF LAND USE AND RECREATIONAL RESTRICTIONS

The land use in the project area is mostly industrial, with some commercial

and recreational use. All of these land uses are water-dependent and, con-

sequently, have located near Lake Michigan. Nearly all of Slip No. 3 and

Upper Harbor are surrounded by either industrial or recreational land uses

consisting of OMC, National Gypsum and Larsen Marine. The eastern border of

the Upper Harbor is occupied by vacant land owned by OMC (the dewatering

lagoon, f ixation area and curing cells would be constructed on this property).

Other land uses bordering the project area include the North Shore Sanitary

District 's wastewater treatment plant directly north of the OMC plant and "

public beach and beach house facilities along the Lake Michigan shoreline.

The wastewater treatment plant would not be impacted by the cleanup activities.

The beach and associated facilities, including parking areas, would remain

open throughout the entire duration of this project. However, access to

the beach on the road paralleling OMC property would be impeded during cleanup

activities. Truck traffic would be heavy during the construction of the

dewatering lagoon, curing cells and fixation area. Additional congestion

would occur when the highly contaminated sediment dredged from Slip No. 3 is

transported to an off-site licensed chemical waste landfill.

Many types of recreation facilities are available at Waukegan Harbor. Because

it is the only protected harbor on the northern Illinois shoreline, it is

utilized by a large number of boat owners and fisherman from Illinois and

Wisconsin.
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The only recreational facility that would be directly impacted by the dredging

' operations would be a marina owned by Larsen Marine. Their marina occupies

r Slip No. 3 and the northern end of the Upper Harbor (Attachment 5). The

marina is busy during late May and June, putting boats into the water, and

again in October, taking boats out. Weekends during the summer are very

busy, with numerous boats taken out of storage for fishing use and returned

at the end of the day. Weekday traffic is about half that experienced on

weekends. In addition, boats are continually serviced and fueled during

business hours.

^fff'

The clamshell and hydraulic dredging in Slip No. 3 (Areas A and B) would

require that this area be completely closed to boat traffic during its cleanup.

.~) Approximately five floating piers would be removed. The entire slip would

be unavailable to boat traffic for a period of six months, lasting from the
i*

\ beginning of March to September, 1986.
i

The hydraulic dredging in the Upper Harbor would not require closure of the

area. However, access to the Upper Harbor would be impeded by the dredging

equipment and sediment dispersal control device, which would be installed

across the south end to prevent migration of PCB-contaminated sediment into

\ other parts of the harbor. Dredging in the Upper Harbor could be done with

| .. minimal boat traffic interferance by scheduling work at night and using

submerged dredge piping. The sediment control device would be constructed
)

to accommodate heavy and almost continual boat traffic. As discussed under

.J- Action 3, two sediment dispersal control barriers would be installed parallel

I to one another and left open for a distance of 50 feet. They would be sep-
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arated by a distance of 50 feet. This configuration would allow boat traffic

'.. access to the Upper Harbor. Fixed piers located near the boat hoist at the

northern end of the Upper Harbor would be removed prior to dredging. The

entire dredging operation in the Upper Harbor would take approximately four

months, lasting from the end of June to early September, 1986.

SCHEDULE

A preliminary construction schedule is presented in Figure 1. Estimated key

milestone implementation dates are presented in Table 1.

Construction is scheduled to begin in September, 1985, with the initiation of

site preparation. This would include relocating utilities and installing

-} air and water monitoring equipment. Primary construction, which would include

project components such as the water treatment plant and dewatering lagoon,

would not begin until early February, 1986.

Cofferdam construction and clamshell and hydraulic dredging in Slip No. 3

would begin in March of 1986. The 1,500-gpm water treatment plant, sediment

dispersal control device and cofferdams would be installed before clamshell

and hydraulic dredging begins in Slip No. 3. The hydraulic dredging would be

done in conjunction with the clamshell dredging. The slurry produced by

hydraulic dredging in Slip No. 3 would be dewatered in Lagoon Area 1 for

approximately 3 months.

The cleanup of the Upper Harbor would begin in late June, 1986. The slurry

produced by the hydraulic dredging would be routed to Lagoon Area 2, Solids

would be dewatered and removed periodically over about a 16-month period.
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TABLE 1

IMPLEMENTATION SCHEDULE*

Schedule

Award/IAG for Design Coordination

Notice to Proceed With Design

30% Design Completion

90% Design Completion

Completed Design

Award Superfund State
Contract for Construction

Start Construction

Cleanup Actions

Areas A & 8, Slip No. 3

Area C, Upper Harbor

Area D, Crescent Ditch/
Oval Lagoon Excavation
and Containment

Area E, Parking Lot
Containment Cell

Dewatering Lagoon Construction,
Operation and Dismantling

Water Treatment Plants -
Installation and Removal

Month of
Implementation

March, 1986

June, 1986

September, 1985

September, 1985

April, 1986

September, 1985

Month of
Completion

Completed

Completed

March, 1985

June, 1985

July, 1985

August, 1985'

September, 1985

September, 1986

September, 1986

November, 1986
(

November, 1988

November, 1988

November, 1988

* All Implementation and completion dates are preliminary and will be in-
fluenced by weather and site preparation conditions, construction season
length and legal and funding considerations.

MWR/blc
[blc-64-2]



PERMITTING REQUIREMENTS

The applicant has been notified of the required coordination with State

agencies regarding this project. The necessary approvals must be granted,

conditioned or waived before a final decision on a Federal permit is reached.

The U.S. EPA has determined that the July 14, 1983, "Source Control Feasibility

Study, OMC Hazardous Waste Site, Waukegan, Illinois1' and the May 15, 1984,

"Record of Decision, Remedial Alternative Selections", meet the functionally

equivalent requirement by the National Environmental Policy Act (NEPA). The

Chicago District Engineer concurs with the U.S. EPA determination and an EIS

for the Corps of Engineers permit action will not be required.

The applicant has applied to the Illinois Environmental Protection Agency (IEPA)

for state certification of the proposed work, in accordance with Section 401

of the Clean Water Act. The certification, if issued, will express the

Agency's opinion that the proposed activities will not violate applicable

water quality standards. In addition, the construction and operation of the

water treatment facilities will require permits from the IEPA. Written

comments concerning possible impacts to waters of Illinois should be addressed

to: IEPA, Division of Water Pollution Control, Permit Section, 2200 Churchill

Road, Springfield, Illinois 62706, with copy provided to the Corps of Engineers.

The IDOT/DWR application is being processed pursuant to an Act in Relation to

the Regulation of the Rivers, Lakes and Streams of the State of Illinois

(I.R.S., Chapter 19, par. 52 et seq.). Comments concerning the IDOT/DWR

permit should be addressed to the Illinois Department of Transportation,



Division of Water Resources, 300 N. State Street, Chicago, Illinois 60610.

I Mr. Dan Injerd 312/793-3123 may be contacted for additional information.

r
In response to this public notice, the U.S. Fish and Wildlife Service will

' review this proposed activitiy for potential impacts on threatened or endan-r(
gered species or their critical habitat pursuant to Section 7 (c) of the

Endangered Species Act as amended.

r •
1 The decision whether to issue a permit will be based on an evaluation of the

; ••-.--• proposed activity on the public interest. That decision will reflect the

national concern for both protection and utilization of important resources.

The benefits which reasonably may be expected to accrue from the proposal

'* must be balanced against its reasonably foreseeable detriments. All factors

which may be relevant will be considered, including conservation of resources,

• economics, aesthetics, general environmental concerns, historic values, fish

and wildlife values, flood damage prevention, land use, navigation, recreation,

water supply, water quality, energy needs, safety, food production and, in

general, the needs and welfare of the people.

L "
This activity involves the discharge of dredged or fill material into navigable

I waters of the United States. Therefore, the Corps of Engineers' evaluation

i of the impact of the activity on the public interest will include application

of the guidelines promulgated by the Administrator, U.S. Environmental Pro-

tection Agency, under Authority of Section 404 (b) of the Clean Water Act
L ...

(40 CFR Part 230).



This notice is being published in compliance with title 33 Code of Federal

Regulations 25.3. Any interested parties and agencies entertaining objections

to or desiring to express their views concerning the work must do so by filing

their comments in writing no later than 30 days from the date of issuance of

this notice. It is presumed that all interested parties will wish to respond

to this public notice; therefore, a lack of response will be interpreted as

meaning that there is no objection to the permit application. Any person may

request, in writing, within the comment period specified in this notice, that

: a public hearing be held to consider this application. Requests for public

hearings shall state, with particularity, the reasons for holding a public .
-j

hearing. Any comments submitted should refer to the Public Notice Number

j shown on this notice, and should be addressed to the District Engineer (Attn:

.) Regulatory Functions Branch), 219 Dearborn Street, Chicago, Illinois 60604.

' Mr. Skip Bergmann of the Regulatory Functions Branch, telephone number

312/353-6433, may be contacted for additional information

This public notice is not a paid advertisement, and is for public information

only. Issuance of this notice does not imply Corps of Engineers indorsement

, of the proposed project.

Christos A. Dovas, P.E.
LTC, Corps of Engineers
District Engineer

MWR/blc
, [blc-64-2]i

i Encl: 7

i Notice to Postmasters: It is requested that this notice be conspicuously
[ . and continuously posted for 30 days from the date

of issuance.
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LAGOON NO. 1
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PROJECT DESCRIPTION'
Superfund-PCB removal and
containment

LEGEND

AREA A - SLIP NO. 3

AREA B - SLIP NO. 3

AREA C - UPPER HARBOR

AREA D - CRESCENT DITCH / OVAL LAGOON AREA

AREA E - PARKING LOT AREA

LOCATION--
Waukegan Harbor
Lake County, Illinois
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MATERIAL ANALYSIS FOR SECTION 401
WATER QUALITY CERTIFICATION - UPPER WAUKEGAN HARBOR

INTRODUCTION

This report brings together the results from three (3) subsurface investigations

; performed In Upper Waukegan Harbor which includes Slip No. 3 located at the
/

north end of the harbor. It provides particle size Information which is
i

required by the Illinois Environmental Protection Agency for the issuance of

a Section 401 Water Quality Certification in conjunction with the U.S. Army
r

i Corps of Engineers Section 404 Permit.

*• -.*. -•

The investigations gathered data on the depths and physical properties of the• *. t
sediment strata. Approximately 15 boreholes were completed 1n selected

& locations of the Upper Harbor and Slip No. 3. Samples were collected from

i throughout the sediment profiles. However, particular attention was directed
£

toward collecting samples from the uppermost sediment strata which typically
i1 J consisted of organic silt (muck). Sediment samples were analyzed for particle

size (sieve and hydrometer), Atterberg limits, percent moisture and loss on

ignition.

The attached appendices contain boring logs, soil testing results and borehole

i location maps. Each appendix contains information related to a specific

;.: subsurface investigation. The appendices are arranged as follows:

Appendix A - "Outboard Marine Corporation, Waukegan Harbor Boring,
i) Waukegan, Illinois - C 9291". Prepared for Mason i Hanger-

Silas Mason Company, Inc., and USEPA Region V, Chicago,
Illinois. 1980.



Appendix 3 - "Sand Sample Collection, Waukegan Harbor Slip No. 3, Waukegan,
Illinois - C 9560". Prepared for Mason & Hanger-Si las Mason
Company, Inc., and USEPA Region V, Chicago, Illinois. 1981.

Appendix C - "Sediment and Shore Sample Collection, Waukegan Harbor
Slip No. 3, Waukegan, Illinois - C 9729". Prepared for
Mason & Hanger-Silas Mason Company, Inc., and USEPA Region
V, Chicago, Illinois. 1981.

SUMMARY OF SUBSURFACE CONDITIONS

The Upper Harbor begins at the north side of OMC Plant No. 1 and extends

north to include Slip Ho. 3. Water depths in the Harbor generally vary from

14 to 25 feet with some depths as shallow as 9 feet at the southwest corner

_. of Slip No. 3. The harbor sediments typically consist of organic silt (muck)
^

underlain by granular deposits that are underlain by glacial till.
)

-} The upper sediments were visually described as black organic clayey silt with

trace to some sand (muck)(OL). The muck was typically 1 to 7 feet thick.

The muck is very soft and contains an average of 50 percent solids. Moisture

.) content tests indicate a range from 90 to 190 percent with an average of

approximately 140 percent. Loss on ignition tests indicated 22.5 percent

organics by combustion. Sieve analyses indicate the muck contains a fines

^ content (material passing a Mo. 200 sieve) ranging between 40 to 68 percent.

The granular deposits primarily consist of gray fine to medium sand with

O little to some silt, trace gravel and occasional thin lenses of organic

materials (SP-SM, SM). Moisture content tests Indicate a range from 10 to
}

24 percent with an average of approximately 20 percent. Sieve analyses

',') indicate the sand contains from 0.2 to 29 percent fines.



The glacial t i l l stratum was c l a s s i f i ed as both low plast ici ty s i l t ( M L ) and

clay ( C L ) . A typical description is gray silty clay wi th l i t t le sand and

trace gravel. The till extended to the maximum depths penetrated by the

borings. Atterberg l imi ts test results indicate an average l i q u i d l imi t of

23 and plast ic l i m i t of 16. Sieve analyses indicate the ti l l contains from

74 to 95 percent f ines.

MWR/cwl
[cwl-72-32]
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APPENDIX A

"OUTBOARD MARINE CORPORATION, WAUKEGAN HARBOR BORING,
WAUKEGAN, ILLINOIS - C 9291".
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LOG OF TEST BO RI IMG

Genera l Notes

Descriptive Soil Classification

GRAIN SIZE TERMINOLOGY
Soil Fraction Particlo Siio U.S. Standard Sion Sin

Bouldtri ................. larqar than 12* ................. Larqor than 12*
Cobblii .................. 3' ta 12" ...................... 3" 10 12*
Gra»al: Caario ............. %" to 3" ..................... H' to 3"

Fin. ............... 4.78 mm to %• ................. #4 to %•
Sand: Cajno .............. 2.00 «m to 4.78 am............ #10 to <»4

Midiua ............. 0.42 aim to 2.00 mm............ ^40 to *10
Fini ................ 0.074 mm to 0.42 mm............ #200 to #40

Silt ..................... 0.005 mm to 0.074 m m . . . . . . . . . . . . Smallar than 4200
Clay ..................... Saallar than O.OOS moj............ Snalltr than >200

Plaitlcity cliaractoriitici diffirtntlau botwitn silt and clay.

GENERAL TERMINOLOGY
Phytical auractariitics

Color, aoiitiro. jrain ihapo. ftnontu. itc.
Major Canstituinu

Clay. silt. sand, gravol
Structun

(.jwinand. varvod. (ibroui. itratifiad.
conontid. fisiurad. ate.

Ctologic Origin
Glacial, alluvial.aolian. ruidgal. tic.

RELATIVE PROPORTIONS
OF COHESIONLESS SOILS

Proportional Oafining Rango By
Term Ptmnugo o( Weight

Traco ....................... B%- 5X
Littlo ....................... SX-12X
Sono ....................... I2V35*
And ........................ 3S%-50*

ORGANIC CONTENT BY
COMBUSTION METHOD

S«il OucripiiM Uai M Ifnilioo
Non Organic ............... Uia lhan 4X
Organic Silt/Clay ................ 4-12%
Sedimentary Put . . . . . . . . . . . . . . . I2-SO%
Fibrous and Woody Put . . . . Mwe than 50%

RELATIVE DENSITY
Tom "IT Vahn
Vort LOOJO ............. 0-t
Looso ................. 4-10
Madiuoi Onto .......... 10-30
Oinio ................. 30-50
Vary Oonsa ........... Ovar SO

CONSISTENCY
Term q.-tonj/n. ft.

Viry Soft ........ 0.0 to 0.25
Soil ............ 0.25 wO.50
M idiom .......... 0.50 to 1.0
Stiff .............1.0 to 2.0
Vary Stiff .........2.0 to 4.0
Hard ................ 0»or 4.0

PLASTICITY
Torn Plailie Mu

Mono to Slight ........... (M
Slight .................5-7
Mediim ................ 1-22
High to Very High ..... Ovor 22

Ttia ptnttraiion raiiitanci. M. ii th« summation el the number ef blows required to effect two
>«ccisti«e 8" pentraiioni el the 2" ipfii-barrol tampler. The sampler is dri>en wilh a 140 Ib. weight
falling 30* and is seated to > depth ef a* before commencing the standard penetration lest.

Symbols

DRILLING AND SAMPLING

CS— Continual! Sampling
FtC-flock Coring: Sin AW. 3W. NW. 2* W

RQO— flack Quality Designator
flB-Seck Bit
FT-Fiih Tail
OC— Oravo Casing
C-C«mg: SIM 2^*. NW. 4'. HW

C'.V- Clear Water
OM— Drilling VUd

HSA-Hollow Stem Agger
FA-Ftighl Auger
HA-Hand Auger

COA-Clean-Out Auger
SS— 2" Diameter Split-Barrel SantpJo

2ST-2" Diameter Thin-Willed Tube Sample
1ST-]* Diameter Thin-Walled Tutu Sample
PT-3" Diameter Piston Tube Sample
AS— Auger Sample

WS-.Vjt-l liaglt

PS— Pitch* Saagli

PUT— Sorihol* Prutaraaicir Tut
VS— Van* Shtar Tut

WPT-Wj«r Pm»rt Tut

LABORATORY TESTS
q.—Pwi«ir»»ittr Stading. lons/jq. ft.
«.—UnnnflMrf StrtngUi. ten>/>q. ft.
W-Moisnrt Ceatmt. %
a-Uq«i< limit. X
Pt-rlajtic Unit. X
SI—Shrintaqt Unit. %
LI-U»J a* liiitiM. %
0-Ory Unit Wiiqht. Ibt./ca. ft.

pH-Miatin •( Soil AHulinity or Acidiry
FS-ffM Swell. %

WATER LEVEL
MEASUREMENT

^-Wiiw U«ol at tint ifcown
NW-No Wattr Encomtirid .
WO-Wkilt Orillt«f
BCH-l«««ft Cuioo. RMO«I|
ACR—Aft*/ Ca*ia| Rtarral
CW-Ci»rt aid W.t

Noli: WalH ktil •tat»rt«tnn ihown on
Iht korinf loft rtp'tlifll conoilioni K th«
tino indicand and nay n«( rtllict italic
tavili. iiptcially in coh«ii»« lOili.



UNIFIED SOIL CLASSIFICATION SYSTEM

(More tnan hall ol material is larger man NO. 200 seive

C!««n Gravel* iLiillt or no fines)

Weii.graeed gravels. gravel-sand
lures, nine or no 'ines

a '•'

Grav«<« with Fin«« (Apprtciacie amount ol lines)

GM Silly gravels, gravei-sand-silt mmures

GC Clayey gravels, gravei-sand-ciay mmures

S«nda (Littlt or no lines)
c\ii Well-graded sands, gravelly sands, h
aYY ro lines

tile or

Mcmthagtatf
u^ • Of CQ3fSGT- r :*
Iractfon snalJer
,,'ttTan.NaL,*'''

sands, gravelly ,ands. i.tt.e

S»mim with Fin«« (Appreciaole amount ol lines)

SM Silty sands, sand-silt mmures

SC Clayey sands, sand-clay mixtures

(More than Mall ol material is smaller than No. 200 sieve.)

Inorganic silts and very line sands, rock
ML Hour, silty or clayey line sands or clayey

silts "itn slignt plasticity

Inorganic clays ol low to medium ptastici-
CL ty. gravelly Clays, sandy clays, silly clays,

lean clays

Organic sills and organic silly clays ol low
plasticity

MU Inorganic silts, micaceous or diatoms-m n ceoua line sandy or silly soils, elastic silts

CH inorganic ciays ol hign plasticity, lai clays

Organic clays ol medium to nign plasticity,
organic sills

• greater Uian •

:'.•>. -"•-.•r.i • •?.£*** i:

PT p«ai and omet nigniy organic io>is

0« '0«J'
G W C,, z —— ji«*i«f ihan 4. C s ———— o«rv.«n I *vi 3

________" 0..__________' O..XO..___________

GP Not meeting all gradation requirements 'or GW

GM

GC

Atieroerq
line or P I

limits oeiow
less man 4

•A"

Aiieroerg limns aoove A '
line wiin P I. greater man '

oetveen
SOrdernne
use 01 dua

ime »nn 3 I
<> and " tif
cases r*ouinng
symoois

Om iO«i'
SW C a ——• gruter tt\»n 8: C a ————— bwwttn I and ;

________ 0^__________ 0,̂ 0,

SP Not meeting all gradation reduiremems lor SW

SM

SC

AllerOtfg limns Oeiovi 'A '
lint or P.). less iltan «

Aitertierg limits aoo»« '*"
iin« v»nn P.I. greater man 1

Umns olotting in natc^CC
tone »nn 9 \. aefoeen 4

• ana 1 are soroenme eases
reauirmg use ol dual sym-
bols.

Determine oercentages ol sano and gravel Irom gram-size curve.
Oeoending on aorceoiage ol lines (traction smaller man No. 200
sieve sicel. coarse-grained soils are ciass>!ieo as Icttows:

Less tnan S per cent . . . . . . . . . . . . . . . . . . . . . . GW. QP. SW. SP
More than \1 per cent ..................... CM. GC. SM. SC
S to 12 per cent . . . . . . . . . . . . . . . . . . . . . . . . . . Borderline cases

reoutring dual symoois

gUlSI IU l.r CHARTT
SO

SO

'n "

g

I 30

J

20

10
7
.

0
(

1
1
1 1

1 i ;
• i

i '

, _ l,_ „_•_,._ 1
i

1 • 1

T i i s
\ • ' s

\ ' *

, CL /
\ « - / \

r̂vCPiS^S^ Ml" *n° OL

' I 1
I 1, !

3 .0 20 30 <0 5

L>Ou*C

1 i S~\
1 i . / '

> /

' ' /^ Ii i A 1
: I 1 S
t ' > / \ \

, CM ', ^ ,, . '.,. . i
1 / 1 *

/ . 1
f i l l

1 X i jI / 1 I .
' / I • •

a. A

\ i
1 ' i
i '
1 < l
i i 1 1

—— ; —— i —— i ————————— 1 —— ! —— i ——

1 i i i

0 60 70 80 90 1CH

fo< ciassilicanon ol tme-giained soils ana ime iracnon ot coarse-
gramea soils
Attetoerg Uimus oiomnr. in natcneo area aie Dorae'ime ctassiiica-
nons leauoing use 31 dual svmoois
Equation ol A-ime: Pi id 73 iLL • 20)



WARZYPJ LOG OF TEST BORING
Pro'ect Outboard Marine Corporation

.............Waukegan. Harbor. .Borings

INC

HO9 EMU. STREET • P.O. BOX 9338. MADISON. WlS. 33715 • T6I_. <«O8) 337-4848

Boring No. ............1

Surface Elevation
C n ^^ *

__ . ._. ......?.<:-'.'....

Sheet .....1.. of

f^ SAMPLE
Recovery

No.

Hun.'

S-l

, I
S-3

Type

SS

ss
SS

ss

1
Mois

*

X

x
X

x

w

w
w

M

ture

N | Depth
L.

\-
\~
r~
(-

0

8,6"
'%"

/u

_

—

™ i ft

r

—

—20-

—
^~M

1-30-

1-35-

—
_ *"

VISUAL CLASSIFICATION
and Remarks

Water to 15'

Very Soft, Black Organic Clayey SILT,
Trace to Some Sand (OL)

Medium Dense, Dark Gray/Brown Silty Fine
SAND Trace Clay, Trace Organics,
Occasional Fine to Medium Gravel (SM)

Very Stiff to Hard Gray S.ILT. Some Clay,
Trace to Some Fine Sand Trace Gravel (ML)

End Boring at 30'

* 6" Fine to Medium Sand, Fine Gravel at
21 '6"

WATER LEVEL OBSERVATIONS

Vhile Drilling

Upon Compl

Time After C

Depth to Wa
L Depth to Ca

.(^^^^

N/A
etion

ter
>/e In

of Drilling

g
N/A

SOIL PROPERTIES^

q«

{2.5-

( }

W LL

4.5)

Pocket
Readir

17.9

Pen
9, T

PL

.

15.1

»tron
>F

D

eter

GENERAL NOTES
stan?/2/80
Crew Chief
Drilling Met
4" HW Casi

Complete'
JVS Ci"1

/2/8C
E 550

r,od C.S..15-3Q.1...
ng 0-22'

Is



WARZYN LOG

Project ....

Location ..

OFTEST BORING
Outboard Marine Corporation

......Wa.uX.egan.. Harbor... Borings... .......
Waukegan, Illinois

Boring IN

Surface
Joe NO.
Sheet ...

o. ...... 2
Elevation ...

C 9291
......!.... of...

^

}

.14O9 EMIL. STREET • P.O. BOX 9338. MADISON. WIS. 33713 • TEL. (60S) 237-48*8.

^ SAMPLE

Recovery

No. jType

t^~ —

-

S-l

S-?

S-3

SS

!>S

SS

i
T

Mois
I
T

X

X

X

•

ture

N

W

W

M

1

Q

^«

V

Depth
£_

——

——

5-^
-
—
—

" 10-

r15~

1-20-

^-25-

^-30-

1-35-

~—to-

VISUAL CLASSIFICATION
and Remarks

Water to 18'

Very Soft, Black Organic Clayey SILT,
Trace to Some Sand (OL)

+
Hard, 'Gray SILT, Some Clay Trace to Some
Sand 'Trace Gravel (ML^

End Boring at 26'

* Loose, Brown Fine tn Medium SAND,
Little to Trace Silt, Occajsional
Thin Organic Seams (SM)

WATER LEVEL OBSERVATIONS

.ft/Oile Drilling

UDOn Compi

Time After C

Deotn to wa
i Deotn to Ca\
•N^

N/A

Stion

>rillin<

ter
/e In

of Drilling

3

N/A

SOIL PROPERTIES^

q. W LL PL 0

!

1 1

(4,5-

_

( )

)

Pocke-
Readii

Pen
9, T

etroi
SF

neter

GENERAL NOTES
Start7/.2./8C

Crew Chief
Drilling Metl
4" HW Cas

'Complete
JVSRigCHf

V2/80
I 550

x>d .C.S..U.-2.6.:..
ing 0-24'.........................................y



WARZYN

ENGINEERING INC

LOG

Project ..

Location .

STREET • P.O.

OF TEST BORING
Outboard Marine Corporation
Waukegan Harbor Borings

Waukegan, Illinois

BOX 9938. MADISON. WIS. 3371S • TEl_. (6O6

Bonng No. .

Surface Ele
Job No. .....
Sheet ......1.

) 337-4648 ——

3

C 9291
..... of ..... 1

J
f SAMPLE

Recovery

No. |Type

"*'

• — s

S-l
S-2

S-3

[

i iT
Mflis
I

ture

N Depth
i i I r

ss
55

SS

i

i

\
X

X

W
W

M

rr~
1—

— 5-

—
1-

5°7fi"

3]o"

1.10-

I"15-

~-2Q-

'-25-

—

1-30-

r35~

1-40-

VISUAL CLASSIFICATION
and Remarks

Water to 19'

Very Soft, Black Organic Clayey SILT,
Trace to Some Sand (01)

*
Hard, Gray Silty CLAY, Trace to
Some Sand (CL)

End Boring at 25'

* Loose, Brown Fine to Medium SAND,
Little to Trace Silt, Occasional Thin
Organic Seams (SM)

WATER LEVEL OBSERVATIONS

v/hile Drilling
Upon Compl

Time After C
Depth to Wa

i Deoth to Ca>
tiX^

N/A
etion
)rillm

ter

/e In

of Drilling

g

N/A

SOIL PROPERTIES^

q. W LL

1

I

4 .5

( ) Pockei
Readii

28.5

Pen
9. T

PL

16.7

etroi
SF

0

eter

GENERAL NOTES

Startup com
Crew Chief .J.V.5 R
Drilling Method C

4" HW Ca$ing 0

piete'
fig .Cl'
S 19-

72/80
£.55.0
•26'..

-24'

---------- ----^



XA/ARZYM LOG

Project

Location .

OFTEST BORING
Outboard Marine Corporation
Waukejgan Harbor Borings

Waukegan, Illinois

Boring No 4

Surface Elevation ...
Job NO. . C 9291....
Sheet .....1...... of ...

\

1
J

ENGINEERING INC

________________1<»O9 EMII. STREET • P.O. BOX 9338, MAOISON, WIS. S3713 • TEV. <«O8) 337-4848.

r f SAMPLE

Recovery

No.

S-l
S-?

Type

SS

SS

1

X
Y

Mois
I
T

ture

N Depth

H

W

^

Q
70

—

5

—
—

Eio-

r15"

— 20-

_

t-25-l

1-30-

r35-

P̂ M.

jj-40-

V1SUAL CLASSIFICATION
and Remarks

Water to 22'

Very Soft, Black Organic Clayey SILT,
Trace to Some Sand (OL)
*

End Boring at 26'

* Very Stiff to Hard Gray Silty CLAY,
Trace Fine Sand Trace Gravel (CL)

WATER LEVEL OBSERVATIONS

While Drilling

Upon ComoU
Time After D
Depth to Wa

k Depth to Cav
•x^

N/A
Jtion

rillin

ter
re in

Of Drilling

a

N/A

SOIL PROPERTIES^

<!•

(4.0

w

( ) Pocket
Readir

LL

Pen
9, T:

PL

tron
F

0

eter

GENERAL NOTES

Start 7/J/8

Crew Chief
Drilling Met

Q^omplete7

JVS RigCME
/I /SO

550
^od CS.Z2-25.'...

-------- -----^



WARZYN LOG OF TEST BORING
Project Outboard Marine Corporat ion
..................... Wau k ega n__Harbpr_.Bo rings_........
Location ...........H^egari^. in inojs ..............

ENGINEERING INC

- ____________1409 CMIL. STREET • P.O. BOX 9338. MAOISON, WIS. 33713 • TEL. (6Q6)

Bonrg No. ............ 5.

Surface E'evacicn . .
JOG NO. ..<?. .9291
Sheet .....!........ of ....

C SAMPLE

Recc

No.

^

f-

-

S-l

>2

Type

SS

SS

very

1

X

X

Mois

1

W

M

ture

N Depth
h

0

^

-

[—

C-5

—
i—

" 10-

r15-

1-20-

-

1-30-

r35-

— 40-

VISUAL CLASSIFICATION
and Remarks

Water to 23'

Very Soft, Black Organic Clayey SILT, Traa
to some Sand -fnr \
Hard, Gray SILT, Sut.ie Clay Trace to Some
Sand Trace Gravel (ML)

End Boring at 27 '6"

WATER LEVEL OBSERVATIONS

While Drilling

Upon Compl

Time After C
Depth to Wa

i Depth to Ca
•' >»^

N/A
etion
Jrillin

ter
ve In

of Drilling

g
N/A

SOIL PROPERTIES^

q. W ll PL

I

4.0)

( ) Pocke
Readl

t Per
19. T

i

etro
SF

0

Tie ter

GENERAL NOTES

Start ?/. 1./.8.Q Comolete
Crew Chief .JX^Rig .C

Drilling Method CS. ..23

7/1/3
ME. 550
-m\.

........................................̂



f WARZYN

EMGIIMHEPIINJG INC

X^

LOG

PrO|6Ct

Location ..

STREET • P.O.

OFTEST BORING
Outboard Marine Corporation

. . Weu.kegan... Harbor. .B.or.in.gs.... ......
Waukegan, Illinois

BOX 9339. MAOISOM. WIS. 33713 • TEU. (6O8

Boring f\

Surface

Job No.

Sheet ...

) 237-4841

0. ... .

Elevat
c 9;
1

6

?91
. of ...

\

1

J

' SAMPLE
Recovery

Ho. Type
it

Moi:
i
t

ture

H | Depth
1 r

;?.- t^
;—

V^

\

5- 1
S-2

'î
SS

x
X

TE

M
M

1

r
—

H
,̂,

r15-

^20-

&
P-

5 -ML"
•° "»5

'^•b-
t-
r̂ ,.— ju —

r35~

u "u

VISUAL CLASSIFICATION
and Remarks

Water to 23'

* i
***

End Boring at 25 '6"

* Very Soft, Black Organic Clayey SILT,
Trace to Some Sand (OL)

** Loose, Brown Fine to Medium SAND,
Little to Trace_Silt, Occasional Thin
Organic Seams (SM)

*** Hard, Gray Si.lty" CLAY, "Trace "~"~
to Some Sand "Trace Gravel (CLj

WATER LEVEL OBSERVATIONS

While Drilling

UDOn Comol

Time After C

Depth to wa
V Depth to Ca\
î ^

N/A
eticn
)r illin

ter

/e in

of Drilling

5

N/A

SOIL PROPERTIES^

qu w u PL 0

GENERAL NOTES
StartZ/l/SC

Crew Chief
Drilling Met

' Complete
.jySRigCM....

7/1/80
• 550

nod CS..Or.2i:H'..

---------- ~-————J
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APPENDIX B

"SAND SAMPLE COLLECTION, WAUKEGAN HARBOR SLIP NO. 3,
WAUKEGAN, ILLINOIS - C 9560".

WAHZYIM



LOG OF TEEnT BORING
ir'./i'j idii:;: 1 ̂  lu i 1 ec:: on

o.-,,„. • '••j'ciukeca'i Harbor Sl ' .c -3
4 3 ' S E of NW End of S l io A 5 ' S V J

,_oc,.,cn of Re ta in ing '/la 11 Sheet . ....! .... of . .

STB66T • P.O. BOX 9338. MAOlSON. wiS 33713 • TEL. (6O8I 23"J-48a8____________

\

C 9 5 6 0
- - - ,

oe iOw o ..'•'

f^ SAMPLE

Recovery

No.

1

i

Type 1

SS

SS

. ——

15

17

Mois

T

w

M

i

tur:

N | Depth
u

r
5

L

14

33

—

*~ 10--

—

—

_

|-20-

r25-

9-30-

I1",.

5-40-

VISUAL CLASSIFICATION
and Remarks

WATER to 9.8 feet

Very Loose, Black, Organic
Clayey SILT, Trace Fine
Sand (Muck) (OL)

Medium Dense, Gray Fine to
Cgarse SAND, Some Fine Gravel,
Little Silt. Verv Oilv (SW-SM1
*

End Boring at 18.0'

* Very Stiff, Gray, Silty
CLAY, Little Fine to
Coarse Sand, Little Fine
to Coarse Gravel . Very
Oily

WATER LEVEL OBSERVATIONS

While Drilling

Uoon Con-iol

Time After C

Deptn to Wa
V Depth to Ca\

rillinc

ter

re in

•j

SOIL PROPERTIES^

q» W

- —— -

LL

———

...

i

PL

. _.

0

GENERAL NOTES
Star) l/22/8Qomo.e^ 1/22/8
Crew Chief . SL Rig "-2
Drilling Method ^S 14 . 2' tO
18.0'



LOG OF TE£3T BORING
L-.'„';;. '.'-.;. ,,, i.; ('.'•• i i ';C '. : 'JM

P. ,. . Waukoc.v, 'idr-'JO'- S:i:> -3
83'SE or i-i'.-i E-id of S l i p 3. ^i'SW
o* Kecai:nru: wo I ILocation

STREET • P.O. BOX 9338. MAOiSOM. wis 33713 • TEL. (6O8I 237-4648

i i < > ' ><•<; ".' o "<' ^
> *7

f^. (''. toe E'^vriii/M i fc£ i Ow a ."

jottNo. . ..C..956.0. . .....
Sheet ... 1. . . . . of ..I ... .

f^ SAMPLE
Recovery

No. JType

———

r"'

1

2

j

——

SS

ss

ss.

1

\
Mois

1

1

15

10

16

— -

w

w

M

ture

H

\

Depth

E
f.

1

15

-

' in-

__
r,

13

.23

L"
—

i"
it*

r-r «

1-30-

r35-

1-40-

VISUAL CLASSIFICATION
and Remarks

WATER to 7.5 feet

Very Loose, Black, Organic
Clayey SILT, Some Fine
Sand (Muck) (OL)

Medium Dense, Gray Fine
SAND, Some Silt (SM)

*

**
End Boring at 19.3'

* Medium Dense, Dark Gray to
Black Fine to Coarse SAND,
Some Fine Gravel, Little
Silt (SW-SM)

** Very Stiff, Gray Silty CLAY,
Little Fine to Coarse Sand,
Trace Fine to Coarse Gravel

WATER LEVEL OBSERVATIONS

While Drillinr

UOOrl Con-iD

Time After C

Oeptn to we
k Oeotr» to Ca

«.-\..

j ———— . —————————— - ————————————————————————————— .
etion of Orillinc;

tcr
ve In

..... -„ ———— —— .. ——————

SOIL PROPERTIES^

q»

1

. ——

w LL

1
PI

..... ! •
1

GENERAL NOTES
Star! 1/21 /8(iomDleti 1/21/8
Crew Chief '^ R.g ^-^
Drilling Method CS 11 .75 ' tO
19.3^ " '""

_^s



WARZYN LOG OF TEST BORING
SAND ho i i ip i t? v,oi "irjct: i on

p.0,«,ct ','KVJK9;-;,vi Harbor S l i p r3
1 2 5 ' 5 E of NW End of..Sl.ip .& . 4 5 ' S W

uocat.on ..of Reta in ing Wal. l ..... ..... .... . . . .

'STREET • P.O. BOX 9S38. MAOiSOr-J. WIS 53713

- bd I C'.1/ LJ ..'•!.
Job NO. .. .9560

. . . . . . . o f

. (6O8) 257--JO.IQ.

SAMPLE

Recovery

No. | Type t

Moisture

T N JDepth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

w It PL

•—5-
WATER to 9.21

1 SS

SS

11

13

SS 15

W 10 1.

W I 27 -

-10- Very Loose, Black, Organic
Clayey SILT Trace Fine
Sand (Muck) (OL)

•15-
Medium Dense, Gray Fine
SAND, Trace Silt (SP)

^

20-

i i

-25-

End Boring at 18.5'

* Very Stiff, Gray, CLAY,
Some Silt, Little Fine to
'tedium Sand, Trace Fine
to Medium Gravel

-30-

-35-

•40-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Cnllmg _

CO!T>DlCtioii O? DI illing ___

T;i-n<? A f t e r Drilling ___ _ .. _

to Water _____ _
to Cave in _______

Start11/21/80
. Complete

WGCrew Chief ... Rig
Drilling Method C:?.

18.5'

11/21/83
»

55-2"
'.'d'"t(



T

WARZYFXi LOG,aF TEEoT SORING
bfiiu biV'ip il! ~0I , 9C : 1 On
Wauks^an Kobor S l i p =3

. ... 165'S£ of.MW End of. SI ip .5 ........
:,on ..1.1'^..of..Retaining..Wall..... Sheet

ldO9 BMII. STREET • P.O BOX 9338. MAOlSON, wlS. 33713 • TEL. IGOO) 257-rt8ue.

job NO. ..C.95_6p
below B.K

. . . . . o f

f SAMPLE

Recovery

Ho. (Type

J

j

1

2

3
4
5

6

. —— .

3" SI

SS

3 "SI
SS
SS

-----

\

Mois
1
T

15
16

12
14
11

14

._..

W

W

u
w
w
M

lure

N j O j p t h

h
1-

t—
' \T

t-
fl •
1 —
[TI

—

—

72^

60 r".
r-

ir

r ,e

• ——

—

—— ̂ -35-

U-

VISUAL CLASSIFICATION
and Remarks

WATER to 6 . 5 '

Very Loose, Black, Organic
Clayey SILT Trace Fine
Sand (Muck) (OL)

Pusned Tube 10.5'-12.5', 15" Recovery
of Medium Dense. Gray Fine
SAND, Trace SiH (SP")
Pushed Tube 12.5'-14.5', 16"
Recovery, Same As Sample 1
3" Lense of Coarse Sand i Fine
Gravel Q 14.7', Pushed Tube
l e .S ' - lS .O 1 (Refusal) 14" Recovery
*
**

End Boring at 20. b'

* Gravel Lense at 18.5'

** Very St i f f , Gray, CLAY,
Some Silt, Little Fine
to Coarse Sand, Trace
Fine to Medium Gravel

WATER LEVEL OBSERVATIONS

While Orillmc

Uoon COIT-IOI

Time After C
Oeoih to wa

L Oeoth to Ca

etion
>illin

ler

ve In

Of Drilling

g . . _ . _ . . . . _

SOIL PROPERTIES^

,

.. — .

W

-. — _.

LL

._ _

PL

- -

D

-- - •

—— ———— .

GENERAL NOTES
starn/20/8@om

Crew Chief W(«. . F
Orillinq Method ^

20.5'

?,g. 55-2
)S 10.5' to

.................... .............I)

. J



ZYTvJ LOG OF TESTiT BQRlfMG
SA'ID S'"i '!p 1 C Co l l ec t ! Oil

'•j,.ii-: '.-ijjkeTiin i'.arocr S l i o :3
200 '5E of M'.V End of SI ip &

Irvjc L_ocjt<cn 4 7 ' S W of R e t a i n i n g . W a l

laO9 EvdL STREET • P.O BOX 9338. MAOlSOIM. wiS 53713 • TEL. (6O8) 237.<ie-ia

f
1

~*

— *-

j

IV

( SAMPLE

Recovery

No.

———

*«•*

1

Type

3"ST

_ —

!
T

13

——

Mois
!
T

ture

H

.

w

• ——

Depth
u—

I"

—
—

- !-,o-
- E-

1—

t'S-
h-"in̂̂
«_

—

H ,„-. - jy -

1-35-

j-40-

VISUAL CLASSIFICATION
and Remarks

WATER to 9 . 2 '

*
**

End Boring at 11 .7'

* Very Loose, Black Organic
SILT, Some Fine Sand (OL)

** Pushed Tube 9.71 to 11.7' ,
18" Recovery of Medium
Dense, Gray Fine SAND,
Trace Silt, ^SP)

*** Gray Silty CLAY (Assumed)

WATER LEVEL OBSERVATIONS

While Drillina

Urx>n Comol

Time After C

Deolrt to Wa

^ Depth to Ca\

. .1. .._.

et'On

Jrillin

ter

/e in

of OriHi'iC)

3

SOIL PROPERTIES^

q.

1

w

..„.. -

LL

- ——

PL

.,. ._.

0

GENERAL NOTES
st.rlV19/8&ornoI.tJV19/8
CrewO'CfWG Rig 55-2 .

Drilling MethodCS 9.. 7 ' . tO .

11,7'. . . . . . . . . . .

-~s



WAHZIYEV

EMGIIMEERirMG

LOG OF TEtliT BORIPuG
S/V;o $31";-) i f> Col l ec t i on

•^r^.e'-: i--'au>.eaan Harbor S l ip -3
3 5 ' S E of NW End of. S l ip & ..

Location .39.'. SW pf Re ta in ing Wal 1...........

r?OrMir! .,, ,
2 . £D

low 3.M.

S^eet . ] . . . . . of .. . .1... ...

I4O9 EMll. STr»E6T • P.O. BOX 9339. VIAOlSON. WlS. 33713 • T6l_. (6OBI

(^ SAMPLE

Recovery

No.

j

1

2

3

—— -

Type

SS

SS

SS

——

T

13

13

15

.16...

_._

i

Mois
I
T

W

W

W

. —

lure

N {Depth
\
1

«
VJ

16

22

39

.31.

— 10-

—

L_

c~
*)n

J:
r-

1"

——

1-30-

r35-

— 40-

VISUAL CLASSIFICATION
and Remarks

WATER to 6 . 5 '

Very Loose, Black Organic
Clayey SILT Some Fine
Sand (Muck) (OL)

*

Medium Dense, Gray Fine
SAND, Trace Silt (SP)

Dense Gray, Fine SAND, Some Silt (SM)
**

End Boring at 19.0'

* Medium Dense, Black Fine
SAND, Trace Silt (SP)

** Very Stiff, Gray Silty
CLAY, Little Fine to
Coarse Sand, Little Fine
to Coarse Gravel

i

WATER LEVEL OBSERVATIONS

While Drillinc

TifTVJ Af tC' 1

Oeoth to we
V Oeolh to Ca

OtiO''

>ilhn

Her

vfi In

> of r
0 -

""""«

SOIL PROPERTIES^

q» W

——— .

————

11

——— -

— _.

PL 0

.. - -

._..—

i

... —— - —— —

— ——

GENERAL NOTES

CrewCh.efSL R,g 55-2

Cnii-na Method"..10'6' J.0

. . . . . . . . . . . . . . . . ....... ..J



Percen t Courier by Weight
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APPENDIX C

'SEDIMENT AND SHORE SANPLE COLLECTION, WAUKEGAN HARBOR SLIP NO. 3,
WAUKEGAN, ILLINOIS - C 9729".

WARZYN



QF TEST iRlt\JG

IfMC

i.m" r'.'n.

'...i r- 'j::.Ti !: i'in"' S l i p ;:.i
,VSL c. 7.VS1.-.1 of ,'ioftii

; 0,1 Coniar of SI i p ?3

• P o oox ?*jo MAOIGOM. wi«; 53713 • TEL ifiom 2r>7..10.11

C 97,? 9
1 nf

^ SAMPLE

Recovery Moisture

H:. Type i T N !0egth

.— «

' ••' '"''I

2
' " 3 "

4
5

-\

.

SS
ss
ss
ss
ss

;

— —

.....

.. —

H
...M

H
M
M

......

.....

u_

V-

... r_

.37.
21
83

110
,

— 10-

_

—

-20-

r~
--25-

1-30-

l-35_

^40-

VISUAL CLASSIFICATION
and Remarks

WATER to 10.4'

Black MUCK (OL)

Dense, Gray, Fine to Medium
SAND, Some Silt Trace Fine
to Coarse Gravel (SP-SM)
Very Oily at 18-18.5'

Very Stiff, Gray, Silty
CLAY, Little Fine to Coarse
Sand, Trace Fine to Coarse
Gravel (CL) Oily to 19.5'
very Dense, Gray SIL1 , Little
Fine Sand (ML) Not Oi lv
Borehole Backfilled with Bentonite

End Boring at 24 .5 '

WATER LEVEL OBSERVATIONS

•h,.on,.M,,«,

Tnti<» A 1 li'i O> illmij

Of*l*tl* If vV.iIrr

. OOOII' 1o C.ivr» In

rilliiv]

_ ..... ——— ————— _..—— —— . ._. —————— .- ————————

SOIL PROPERTIES^

q, w

_ —

. ——

-- -

-— —

LL

- -

——

—— -

. ——

.. —

i
PL 0

ii

_._.

. —

... —

. — _._

- — —

————

• ————

————

GENERAL NOTES

Crow Ch.ef ..OR Rici CHE .550

26.V; Rotary Wash Oofe
& Sp^it Spoon ......J



WAFlZYPxI LOG OF TElin* BORIfMG
* tr *

. , , , . . • '.<'?.:ikC"il'l H.lrlior S I ; l'1 "3

1 2 2 ' S E f, 5'3'.-; of rioi-th ...
o.-.ni.on Corner of S l i p ?3

EMIU STneCT • PO OCX 0330. MAOlSOM. v/rs ri37i3 • TCL (OOO) 33T..t».in.

575 .92
C 97.9

f SAMPLE
Recovery Moisture

Ho. JType i T |" N | Depth

.....

•*

2

3

4

——

— .

4

SS

ss.

ss

ss"

.....

X

X

X

....

..

w
•I/M

M

•M

- •

in

..19
39

29

85

._.. .

El15"

1-20-

.

-30-

.-35-

1-40-

VISUAL CLASSIFICATION
and Remarks

WATER to 10.9'

Very Loose, Black MUCK (OL)

Medium Dense, Gray Fine to
Coarse SAND, Little Silt,
Little Fine to Coarse Gravel
Slightly Oily (SW-SM)

Very Stiff, Gray Silty CLAY,
Little Fine to Coarse Sand,
Trace Fine to Coarse Gravel
Not Oily (CL)

Not Oily at Bottom of Boring
Borehole Backfil led with Bentonite

End Boring at 27.5 '

WATER LEVEL OBSERVATIONS

/l-ulo Drillinr i
Upon Completion Of O'illiiXl

TiiTw* Aflor Oi illino .. _

Deulti to W.ilor _.. ____

\ Hoot*' l«i f'.vyi? In

_.._ ——— ..-_. ... — .— ... ——— - — _____

SOIL PROPERTIES^

,

——

——

——

i
W j 11 PL 0

' i

—— _

....

— - --

—— -

.... ..

GENERAL

i

— ..

-
NO-

. ———

_.

.... —

TES

SUTi3/19/81ComDieir3/ 19/81
C'Cw Ch.cf . JR P'O CMC 550
_ . 4" Cas ino
to 21.5' ; Rotary Wash
Bore & Split Spoon """



V

LOG OF TE£5T BORING
i,;<.".

. .. : '.-.'.1111. OOP. ii H.u'hei' S l i p r3
lO ' i 'SC ,' '5(J'S'.-/ of North
Corner of S l i p «3

no nox r»s.io. WIS 33711 . TEL. IOOOI 257-.in.in.

( SAMPLE

Recovery

No. Type j T

i

4

5

6

—x-

SS

ss.

ss
ss

ss
ss~

-

0

..^..

I

X

X.

••

._ .

Moisture

'i [ H 1 Depth

. r.

W

w
M

• M
M

...

...

To

1

7

J3.

80

1 —

..

L-5-

— 10-

r15"

[-20-

63 f
1C

._-

— _

1-30-

[-35-

[-40-

VISUAL CLASSIFICATION
and Remarks

WATER to 5 . 7 '

*
Very Loose, Gray & Black
Fine to Medium SAND, Some
Silt, Some Organics (Strat i f ied
Muck & Sand) Not Oily (SP-SM/OL)
Split Spoon Settled from 6.1-9.1'

Under Weight of Haoner-No Blows

Loose, Gray Fine to Medium
SAND, SoireSilt, Not Oily
(SM)

Very St i f f , Gray Silty CLAY,
Little Fine to Coarse Sand,
Little Fine to Coarse Gravel
Not Oily (CL)
4" Lense of Fine to Coarse Sand
at lQ .a -?n . l '
Not Oily At Bottom of Boring
Borehole Backfilled with Bentonite

End Boring at 24 .5 '

* Black, Fine to Coarse SAND,
Little Fine to Coarse Gravel,
Little Silt (SW-SM)

WATER LEVEL OBSERVATIONS
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to 20.5' ; Rotary Wash
Bore ti Split Spoon '""
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Illinois Environmental Protection Agency • 2200 Churchill Road, Springfield. IL 62706

217/782-6760

Refer to: 09719017 -- Lake County
Waukegan/OMC
Superfund/General Correspondence

February 28, 1985

Mr. Michael W. Reardon
Warzyn Engineer Inc.
1409 Emil Street
P.O. Box 9538
Madison, WI 53715

Dear Mr. Reardon:

After discussions with the various permitting sections within the
Agency it has been determined that you will be required to submit the
following to the Agency for approval for the cleanup project that has
been proposed at the OMC facility at Waukegan Harbor.

1. Section 401 Certification (Clean Water Act) will be required prior
to issuance of the Corps of Engineers Section 404 Permit. The
"Joint Application/Protecting Illinois Watet s" form should be
submitted along with maps, drawings and other pertinent information
at the same time the -44$ application is submitted to the Corps.

2. Pursuant to State of Illinois Rules and Regulations, Title 35:
Environmental Protection, Subtitle C: Water Pollution under
Sections 309.202 and 309.203 permits are required for the construction
and operation of all treatment works. You are required to submit
form WPC-PS-1, Schedule £, Schedule N, and final plans/specifications.

T
I have enclosed copies of the application forms that are required for
the above permits. Should you have any questions about the applications
please contact Bruce Yurdin at 217/782-0610.

Sincerely,

Robert K. Cowles, P.E., Manager
Remedial Response Unit
Hazardous Substance Control Section
Division of Land Pollution Control
RKC:mkb:S/91
Enclosure
cc: Bob Kuykendall

Jim Frank
Bruce Yurdin
Dan Caplice, USEPA



No>a-—No ?,„„,, »,|| be ,uued until ;hii .opiicarion Sal oaan luomiflad to *e building daparrmant. compc.uly tilled
in. PRINT CH TYPE.

IUILDING OI'AKTVItNT. WAUKI6AN. ILUNOIS

APPLICATION r-OR BUILDING PERMIT

0<ie_
I. ___________________________.——_ the undaniqned owner hereby apply to the Butldinq Oapart.

me.it of Wauiaqen, Illinoii for a permit to erect, altar, conitruct or anwrqe the structure of pert thereof hereinafter de-
icr>b«J, and if granted th* permit apoiied for I will comply with all the requirement! of the Cry Ordinancn reiatinq
thereto end pey the feei required by laid Ordinancei.

The building or trruciure <t (or it to be), uied for the purpose of.

and is (or it 10 b«). iccared on lol
Multi-family:

Street Addrett

CONSTRUCTION DATA

Width of lot-_______ Depth of lol———————— Area of lol (S.F.L.
Lui below all buildingi, e*i»tmg and contemplated and ihow whether dwelling eic. or accetury buildingt.
Bu,ldinej, Width over all: Length over all: Heighi grade to peak:

NIW iUllDINGS

The buikfimi h to be cenitnicted o(———————————————-

tee W !««-_•_. -A
Jo* «U _____________ —————— MUcUw
U»*rr tvta —————————— ——— _ <••* •'

""**•"" —————— ——— AiTtiATieHs— AoomcMS—ire.
Note: — Show number oi buiUinqt eiittinq. lot date. ate. in tpec* provided above.
The wori contemplated canatti oi —— _ ———————————

and if to be o<_______——————————————————_———.——__(fr»me, bfki. combioerioo, etcj

REMARKS derifyinq work.

The item* are more fjy let forth in the ptani svomitted with this application. The total cot* at estimated, of the
work contemplated, includes ail the branches of Ubor. all materials, all appurrenences and all other necessary eipenset
to completely erect, alter, corutnict or enlarge the bwlduvq. Such cost is itemiad as foltowt:

Name of Contractor Address Phone Amt. of contract
General
6«e«vetin«|

r1umb<nq_
Cerpentry.

Sheet metal——
Structure! iron-

HMrinq_
Painrinq_
Othen_
Total Caat of 5u.ldinq_

ArchihKt————————————————-——————————————^J""—————————————————Ph<-



TO II FIUID IN .r IUILOING OEPT.

Pirmit No
Pl»ni chucked bv

Pirrmt ii
checked by_

ed ___
Street number
'lived by
Electric Permit No_
Heelinq Permit No-

Note:—Mthouqh the «bov. fee far buiUinq permit i< beied on el of the velue for ell denet el work eddilionel permiti
•re required before wort c«n be iterted on Sewer end Weler Tepi. Secrricel work, heerinq wort end ether permilt wkkh
from time to time ere provided for end for which wperete •policetiont ere required.

A itreet obitruction bond il required whenever u«e ii mede of *ny portion of (he Cry Streetv includini) ««lb. p«rt.
•ey «nd/or p«vincj.

APPCICAT10M fO* CltTlflCATt OF OCCUPANCY AND CONFOiMITT Of PltMISH

The undeniqned ownen t. the herein detcribed property end buildincjt, thereon, hereby epp£ei for • certificate of
occupency of ieid buiUinqi end premitet end hereby eqnei not to occupy them until certificate of occupency hei been
qrtnted. Seid buddinqi «nd premiiei ere to be vied e>cluiivery for

S>il« m~* «..ii.ru. iunai tmi, n*.) Awn.. HMM. •».

Oreo below to icefe. en eccurete plet of the lot or property. Show ell eiisrincj or propoMd buiWnqi end edditiom
to inifinq Butairiqi. Meke uid plet complete with ell dimenuoni of premiiet. averel i'mentioru of bwidinqi end inow
dittencei of buildinqi t'rom ell let Unet:

PLOT PLAN TO SCALE

No error or omiuion in either the pUm or eopliceh'on. whether ieid pleni end 4Opfcetio« hei been epproved by
the buildinq deoer*ment or not. inell permit or relieve Hie epplicent from conitructinq the wort ie eny other merwer men
met provided for in the ordinencet of mil Cry, reU'inq thereto. The owner hevinq reed the tpplicetion for me bwldinq

end hevinq eNecked the plet plen hereon ihown end My vndentendina the inteni
iteoe end rrw drewinqi thown ere true to the bott of hit er her beliei.

permit end for certificete of oceupency
thereof, dederei met the ttetementi meae

MO COHSTIUCnOM SHALL it STA«TIO UNTIL Pt»MIT IS ISSUID.

Do eef ilqe eileti «•• »«»e r*«d end ckecked
thii ••plication eed «very»»lnq Ii tem»l»te.

Siqneture of owner..
Pretent . PHorN



INDUSTRIAL - .COMMERCIAL - INSTITUTIONAL - MULTI-FAMILY
""* /

Workday . /

*lst Day: _________1. (5) sets of complete plans/specifications

______A. Electrical

_____B. Plumbing

______C. HVAC

D. Structural

2. Complete Site Plan

_____A. Legal description of proposed site.
1.) Proposed setbacks from front/

side, and rear yards.

_____B. Show complete site improvements.

_____C. Must show drainage and storm water
detention if plus two acres involved.-

_____D. Must show driveway approaches.

_3. General Contractors .'*_-;:=*ia=»i-

A. Electrical Contractor |- /
_B. Plumbing Contractor r

_C. KVAC Contractor J)

D. Misc. Sub-contractors

4. NORTH SHORE Sanitary permit if required.

EPA permit

5. Building Department forward plans.
I

*2nd Day: ______A. Engineering & Planning Review **
DATE CALLED ___ DATE PICKED UP

*3rd Dav: _____B. Building Dept. Plan Review
DATE CALLED ______ DATE PICKED UP

C. Dept. of Public Works Plan Review
DATE CALLED ______ DATE PICKED UP

_____D. Waukegan Fire Prevention Bureau Plan
Review

DATE CALLED DATE PICKED UP

_____E. Water Dept. Plan Review
DATE CALLED ______ DATE PICKED UP

-OVER-



T

/ -

f lOth Day:

llth Day:

16th Day:

9.

10,

Certificate of Compliance Returned

A. Engineering and Planning

_B. Department of Public Works

_C. Waukegan Fire Prevention

_D. Water Department

_E. Building Department

Contractor Conference (for as-built plans)

Issuance of Building Permit when above re-
quirements are met.

BOCA Basic Building Code Plan Review where
applicable. (Additional 20 working days).

Time extension will be granted upon request
of the applicant.

*Working Days

**Building Permit review process stops if a negative Zoning
Certification is filed by the Planning and Zoning Department.
Applicant will then be instructed to made necessary applica-
tions to obtain Zoning compliance.



*^<t ~(j«''Cv s fejtrxxirta ro '«OM»• trtts -nformtiiori uoo«
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•>» information il r«Qu*«a unaer tfjt SffChttn FfcferttoOO SO m«v
rtvwi mu form from axng IXOCXMO mo covW 'm»t« »o«

JOO^cation c*"*q iMrtica 7h.i form r.« M*n *0orov«d bv tf>« Forms
FOR IEPA USE:
LOG NO.
DATE RECEIVED:

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF WATER POLLUTION CONTROL

PERMIT SECTION
Springfield. Illinois 62706

APPLICATION FOR PERMIT OR CONSTRUCTION APPROVAL

WPC-PS-1

1. NAME AND LOCATION:

Name of project: ______

Municipality or Township: —————————

2. BRIEF DESCRIPTION OF PROJECT:.

County:.

DOCUMENTS BEING SUBMITTED: tf tha project invoivaa any of tha items listed balow, submit th* corraapondinc achcdul*. tod chack tha
appropriate ipaces.

PROJECT
Private Sew*r Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.
Public Sewer Extension ............................... B .
Sewer Extension Construct Only . . . . . . . . . . . . . . . . . . . . . . . C.
Sewage Treatment Work* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D.
Excaaa Flow Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E.
Lift Station/Fore* Main . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F.
Sludf* Disposal ...................................... G.

Spray Irritation . . . . . . . . . . . . . . . . . . . . . . . . . H .
Septic Tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ .
Industrial Treatment or Pratreaunent . . . . . J .

Cyanide Acceptance . . . . . . . . . . . . . . . . . . . . . . L .
Updating Cyanide Acceptance Fora ....... M .
Wast* Characteristics . . . . . . . . . . . . . . . . . . . . N .

LAND TRUST: Is the project identified in item number 1 herein, for which a permit is raqneated. la be eonatrucud oe land which is th* sub-
jectofatrust? O Yea D No
If yea, item number 6.1.1 herein must be signed by a beneficiary, trustee or trust officer, and a trust disclosure must be submitted (see instruc-
tions, ium 2V

Plans: Title __________'._____________________________________________________________

Specifications: Title.

Number of Pages:

Number of Books/Paf**:

Other Documents (Pleas* Specify).

4. THIS IS AN APPLICATION FOR (CHECK):
* Joint Construction Aad Operating. Permit

_____ 3. Authorization To Construct (See Instructions) NPDES Permit No. ILOO——————— Ism* Dale ______________
————— C. Construct Only Permit (Doe*. Not Include Operational
————— D. Operate Only Parrait (Doe* Not Includ* Conatruction)

5. CERTIFICATIONS AND APPROVAL:

S.I Certificate by Design Engineer
I hereby certify that 1 am familiar with the information contained in this application, including th* attached schedule* indicated above, and
that to the best of my knowledge and belief tuch information is true, complete and accurate. The plena and specifications (specifications other
than Standard Specifications or local specifications on file with this Agency) aa described above ware prepared by me or under my direction.

ENGINEER.
NAME REGISTRATION NUMBER SEAL

FIRM:

ADDRESS:

PHONE NUMBER:.

SIGNATURE.

6. CERTIFICATIONS AND APPROVALS FOR PERMITS:
8.1 Certificate by App4icant(s)
I/We hereby certify that l/w* have read and thoroughly understand the conditions and requirement* of this Application, aad am/are
authorised to sign this application in accordance with th* Rule* and Regulation* of th* Illinois Pollution Control Board.
I/We hereby agree to conform with th* Standard Conditions and with any other Special Conditions mad* part of this PvnuL

6.1.1 NAME OF APPLICANT FOR PERMIT OR AUTHORIZATION TO CONSTRUCT .

STREET

SIGNATURE .
TITLE

CITY STATE ZIP CODE

ORGANIZATION

IL 532 0010
W1»C 150 Rev 2/W



6.1.; NAME OF APPLICANT TOR PERMIT TO OWN AND OPERATE

STREET CITY STATE ZIP CODE

SIGNATURE ———————————————————————————————————————————————————————————————

TITLE —— _

6.2 Alteated lUniu of Government)

DATE __________________ SIGNATURE —————————————————— TITLE .
(CITY CLERK. VILLAGE CLERK. SANITARY

I DISTRICT CLERX. ETC.)

SJ Application* front non-foveniinenul applicaoia which an not fiftiod by tho owner. mu>t ba tirned by a principal executive officer of at
leaat tha level of net preeideal. or bia duly authorized rtpnoantatiTt.

8.4 CERTIFICATE BY INTERMEDIATE SEWER OWNER

I bonby certify that (Plaaao chock one):

___^_ 1. Toe >ewer> ta which thia project will be tributary have adequau reaervo capacity to tranaport the waeuweur that will be
added by thia project without cauainc a notation of the Environmental Protection Act v Subtitle C, Chapur I. or

_____ 2. The Ulinou Pollution Control Board, ia PCS ——————— daud .—_________________ franud a Tahaace from
Subtitle C Chapur 1 to allow coaatruction and operation of the facilitiea that an tha subject of thia application.

Name and location of lower tyium to which thia project will be tributary:

SEWER SYSTEM OWNER.

STREET CITY STATE UP CODE

SIGNATURE ______________________ DATE ———————————————— TTTLE _________________

6.4.1 AODtnONAL CERTIFICATE BY INTERMEDIATE SXWER OWNER

t hereby certify that (Ploajo chock oaa):

_____ 1. The aewera u which thia project will ba tributary have adequau raaana capacity u tranaport tho waauwtur that will bo
added by thia project without cauataf a violation of the Environmental Protection Act or Subtitle C, Chapur L or

_____2. Tho Ulinoia Pollution Control Board, ia PCB —————— dated —_———————————————, (ranted a variance from
Subtitle C. Chapur I ta allow caaatnctioa aad operation of the facilittaa that an the aubject of thia application.

Najne aad Location of tower lytum to which thia project will bo tributary:

SEWER SYSTEM OWNER.

STREET CITY • STATE OPCODE

SIGNATURE _________________. DATE ———————————————— TITLE —————————————————

« CERTIFICATE BY WASTE TREATMENT WORKS OWNER

I hereby certify that <?loaao chock one):

_____ 1. The waaU treatment plant u which thia project will be tributary ana adequau i nerve capacity u treat tho waauwaur that
will ba added by thia project without caueiaf a violation of tho Environmental Protection Act or Subtitle C. Chapur U or

_____ 2. The Illinota Pollution Control Board, in PCB ——————— dated ———————————————————. framed a variance from
Subtitle C Chapter I u allow coaatructioa and operation of the faciliuee that an the eubject of thia application.

I aleo certify that the iaduatnal waata diacharpa ilaari ibad la tha application ia capable of betaf treated by the treeuaeat worka, and auch
waeu diacharfee *UI ba in iumpliiari with all cwreatly applicable local, euu or federal pretreauaeai requreaeeau.

Naava and location of waeu treauaeai warka to which thia project will he tributary:

TREATMENT WORKS OWNER .

STREET CITY STATE UP CODE

SIGNATURE ——————————————————————— DATE ————————————————— TITLE —————————————————

WPC ISO
(Re*2/U>



INSTRUCTIONS FOR SCHEDULE J - INDUSTRIAL TREATMENT UOKKS OR PRETREATMENT WORKS

This application form is intended for applications for Permits or Authorisations co Conjcruet or Pet-cits Co opcrtct
industrial treatment works or pertreatment works. Scnedule J mutt be submitted with a UPC-PS-l Form.

All blank* Bust be filled. When the question a r.oc applicable to your project write "not applicable" or "N.A."

1.1 The nine of the project must be the lave as chaC indicated in WPC-PS-1.

1.2.1 Give the location of the discharge point to the nearest quarter section including section,
township, ranie and principal meridian.

1.2.2 Give the location of the discharge point and dcfrees, minutes, and seconds by interpolation froei a
quadrangle sup.

1.2.3 Name of U. S. Geological Survey Quadrangle Hap uacd in caking above determinations.

2. Such * description and schematic waste flow diagram should show the flow of the water frees the source to the
treatment works. The diagram should specifically include both routine and potential sources of contamination. It
•ay be chat information included for this subject could be included on the schematic diagram required in Part 3
below. If this is the case, so indicate and do noc duplicate other information provided.

3.1 A schematic wastewater flow diagram must be submitted. It should generally conform to the following
,— description:

•—' A line drawing of wastewater flow through the facility producing the proposed discharges. Average flow ra. ei
should be shown for various wastewatera. Specific treatment processes arc to be indicated.

A location sun is also required. The map should generally conform co the following:

A map showing the location of each discharge structure including any and all outfall devices, dispersive
device*, and non-structural point* of discharge:. The usual meridian arrow showing north a* well as the evi(
scale must be shown. On all sups of rivers, the direcciona of the current is co be indicated by an arrow.
Preferably this location map should be doae on a copy of U. S. Geological Survey Quadrangle Map for the aria
involved.

Plans and specification*: For instruction on completion or pi ana and specifications' please refer to the
instructions f or [Schedule ti~Treatment Works) Item 3.1 ————"~~ ——————-

4. Receiving Stream: Please refer co the instructions on receiving stream for Schedule D - Item 4. If the industrial
waste treatment or pretreatment is tributary to a municipal sanitary, storm, or combined sewer, signatures of the
appropriate municipal or sanitary district official should be provided on Form WPC-PS-1 in Items 5.5 and 5.6 and a
current copy of the industrial waste ordinance must be provided.

5. The Agency's design criteria mandates chac wasce treatment facilities shall be located at an elevation which is not
subject to flooding or otherwise be adequately protected against flood damage. Therefore, it will noc be acceptable
to include in a design the possibility of the wasce treatment facilities being subject Co flooding at sny time
regardless of the extanc of the flooding.

" 6. The approximate time schedule is requested co allow the scheduling of Agency field engineering personnel to begin
visit* to the waste treatment facility site. The dace of completion and the date of operation are expected to be
essentially the sasM. The 100 percent design load to be reached by Che year indicated is essentially the design yi-ar
at which time additional facilities muse be provided to CreaC additional waste load Co Che treatment plant if
necessary.

7.5 Contact the Illinois Water Survey in Urbana.

7.6 See che definition of dilution ratio in Chapter 1 Illinois Pollution Control Board Regulations.

8.1.2 Use maximum daily flow for Use twelve months.

11. Rule 601(a) of the Illinois Pollution Control Board Chapter 3 Raguletiona indicates that all treatment works and
associated facilities shall be so constructed amdt operated aa Co minimize violations of che applicable standards
during such concingencies aa flooding, adverse weather, power failure, equipment failure, or maintenance through such
measures as multiple units, holding Canks, duplicaca power sources or other measures.

/V T 12. A Schedule G is necessary if sludge swat be disposed of from this facility.

13. Submit Schedule N. Use the instruction* for Schedule N for completing the information required.

14. The .-uquirrments for Operator Certification are given in Part 12 of Chapter 3 Illinois Pollution Control Board
Re gu. i >. t;- s .

WPC-15S J



LOT, •
WTC R

IU.r>CtS cNViaOM£TAL PROTECTION AONCY
DIVISION OF «UTER PCLUmCN CONTKX

PESHIT SECTION
Springfield, Illinois 62706

SG1EDULE J INDUSTRIAL TREATJCVT <ORKS CONSTTajCTION OR PRETREATNE.T KORJQ

,W£ .V.T) LOCATION:

1.1 Naxe of ?rojcct_

1.2 Plant Location

1.2.1 _____
Quarter sect ion

1.2.2 Latitude ______

UMisrup Range

"North

Longitude "West

1.2.3 Nm of (JBCS Quadrangle Map C?.S or 1$ Minutes)
2. NARRATIVE OESCaiPTIJl *MD SQiPWIC **STE 1̂0* DIASW: (see uutnxtions)

PMNC:?U

2.2 PHaCPU RAM '

J. CESGUTTION OF TSEAftXT FJCILITIS:

J.I Subait a flow diajrae thraufft all treataent taiits snowini size, voluaej. detention r_in, organic loadinfi. surface settling rate,
weir overflow rate, and other pertinent design data. Include hydraulic profiles and description of eonitoriBc syiten.

3.2 Waste Treaoent itorlo ts: Batch ___ . Continuous : No. of Batches/day No. of Shifts/day ___

3.3 Submit plans and specifications for proposed construction.

3.1 Discharge i»= Existing ____ ; Will bet" an ___________ •
4. OIREC7 3t5O'.ARCE IS TO: Receiving Strejn ___________ Municipal Sanitary Sewer __________ . Mmicipal store or Kmicipal com-

bined sewer ________ ... If receiving streaa or score, sewer indicated coiplete the following:

NSM of receivutg stream
tributary to

; tributary to
; tributary to

Is the treacaant works subject to flooding? If so, teiat is the •aimei flood elevation of record (in reference to the treatment
worts datum) and >*at provisions have been eade to eliaonate the flooding hazard?

6. APPROXIMATE TUC SCHHUIE: Estimated construction schedule:

Start of Construction_______________________
Operation Schedule____________________________

; Date of Coepletion_
; Date Operation Begins_

lOOt design load to be reached by year

i:oois

Md to
SIMUIM. 1 tit. Ctweiv til 1/2. Secttn I03t

<iiomuuofi • >tow«a unov mil S«cnon FiJura to da to
OM 'ami tro«n o«inq proc««»«d wid eoiM xnrfi * vow

Tlv» lor™ I>M awn tofaitt bv no Fo
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7.1 Design population equivalent (one population equivalent is 100 gallons of wastewater per day. containing 0.1" pounds of 300$

anu 3.20 pounds of suspended solids;

BOD______________________; Suspended Solids__________________; Flow_________________________

7.2 Design Average Flow Rate____________________________________________________________________MOD.

7.J Design >*«i««Jii Flow Race__________________________________________________________________.HO).

j 7.» Design Muu»» Flow Rate__________________________________________________________________MO).

7.5 Minimum 7-day. 10-year low flow________________cfs___________MGD.

Minima 7-day, 10-year flow obtained from________________________

j 7.6 Dilution Ratio_____:______.

S. FLO* TO TB£.U>ENT MOMS (if existing) :

S.I Flow (last 12 Booths)

1.1.1 AvTrage Flow__________MCD

8.1.2 mxinm Flow__________«D

f 8.2 Equipment used in detenainj above flows__________________________________________________________

r

9. Has a preliminary engineering report for this project been subaucted to this Agency for Approval?

YES__ 1C_ . If so, »hen was it submitted and approved. Date Suotut'ed _________^.^__

Certification*________________

Dated______________________

10. List Permits previously issued for th« facility:______________________________

11. Describe provisions for operation during, contingencies such as power failures, flooding, peak loads, equipeant failure, maintenances

shut-downs and other emergencies.

12. Complete and submit Schedule C if sludge disposal will be required by this facility.

13. WASTE OWUCTERISnS: Schedule M must b« submitted.

14. TKXD-En KORJC5 OPBUTDR CERTIFICATION: List names and certification numbers of certified operators:



1 INSTRUCTIONS FOR SCHEOUU 0 - TREATHZNT WORKS

.» application fora it primarily intended for the application* for Permits or Authorization* to Construct or Fermit* to
' >rat* treatment worki Cor municipal!tie*. (anitary diltricti, commercial or other e*t*bli»hmcnt* with domestic type
JJStCS .

f . blank* aiuat be completed. When the question i* not applicable to your project, write "Not Applicable," or "N.A."

O-.iediile item* which are self-explanatory are omitted in theae instructions.

, l.l The .iaaM of the project amac be the taaie aa that indicated in WPC-PS-1.

' 1.2.2 Give the location of the diacharg* point to the neareat quarter icctioa including section,
township, range and principal Mridian.

i 1.2.3 Give the location of the discharge point in degree*, minutes and acconda by interpolation Irom a
( quadrangle map.

1.2.4 Naaie ot U. S. Geological Survey quadrangle up uaed in avaking above determination.

• The approximate construction schedule for the project i* requested to allow the scheduling of surveillance personnel
. to begin visits to the waste treatment facility site.

2.1- This ia essentially design year of the treatment worka.

I A schematic wastawatar flow diagram must be submitted. Ic should generally conform to the following description: A
| line drawing of th* flow through the process units. Average and maximum flow rates should be shown. Specific

treatment process** are Co be indicated.

i A location map is «lw required. The map should generally conform Co the following; (A) snow the location of eaeh
I discharge structure including aay and all outfall devices and dispersion devices. (B) Show the distance and
I direction co the nearest residence. The usual meridian arrow shoving Korth aa well a* th« map scale muat be

shown. On all map* of river*, the direction of the current ia to be indicated by aa arrow. Preferably thia location
map should be done oa a copy of the U. S. Geological Survey Quadrangle (Up for the area involved. ________

i>ljoa and specification* prepared by a Registered Professional Engineec muat be submitted for all proposed
'• construction. ,

PVana of sewage treatment works:

Location Plan

A plan shall be submitted, showing the sewage treatment worka in relation to the remainder of the «yst*m. Sufficient
topographic features shall be included to indicate its location with relation to stream* and the point of discharge

i of treated effluent.

Cerer.il Layout

Layoucs of the proposed sewage treatment works shall be submitted, showing:

a. Topography of the site.

( b. Size and location of treatment worka structure.

c. Schematic flow diagram showing the flow through variou* treatment works units.

d. Piping, including any arrangement* made for by-paiaing individual unit*. Materials handled and direction of
flow through pipe* shall be shown.

e. Hydraulic profilea showing the flow of sewage, supernatant liquor and sludge.

f. Teat borings and ground water elevation*.

Detailed Plan*

Detailed plan* shall (how the following:

a. Location, dimensions and elevationa of all existing and proposed treatment worka facilities.

b. Elevationa of high and low water level of the body of water to which the treatment worka effluent is to be
dikcnari^u.

c. Type, size, pertinent features, and specified capacity of all pump*, blowers, motors snd other mechanical
devices at the design condition.



„. Mini——. ««r.g. .nd M.i» hydraulic flow in profile

Ad.q..t. de.cription of uy f..tur« not othervi.. covered by .p.cific.tion or .n,in..f. report.

WTC-154 0
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INSTRUCTIONS FCR 5U1EDUU N - K.VSTE atywCTERISTICS

This schedule iust *c i i iomittcJ to show raw waste characterist ics, eff luent qual i ty , and upstream and downstriram qualicv of the receiving
i.»ters, sludge o.irac:er:<:ics .ind other »asteua:er characteristics as required for the various scfledules.

1. The nam; of the proiect must be the same as that indicated in •TC-l'S-l.

2. Flow data

2.1 Indicate existing, if applicable, and proposed or present design avenge flow.

2.1 Indicate existing, if applicable, or proposed or present design maxunum flon depending on the schedule originating the request.

2.3 The information submitted to the Agency for temperature .-oust be sufficient to prove that violations of the tororature portion
203( i ) of the Illinois Pollution Control Board Regulations Chapter 3 will not occur.

In the case of discharges from poker plants, a graphical description of the discharge plune must be provided to the ^ency which
describes the various isotherm regimes in the plume and defines the boundaries of the discharge plus* in relation to the receiving
stream.

The definition of Mixing :one is given in Rule 201(a) of the Illinois Pollution Control Board's Rej-— ations. Make sure you are
using the latest Illinois Pollution Control Board's interpretation of this definition - arcing lane.

2.6 The flow rate in the receiving strejn at the tjne of stream sampling mist be indicated.

3. Chemical Characteristics: The applicant nusc prove that the facility if permitted, will not cause violations of the Environmental Pro-
tec:ion Act or of Regulations adopted by the Board pursuant to the Act. If the characteristics are not applicable so indicate with the
letters XT? (not tested for).

For existing facilities, the type of sanple (grab, coreosite) and the nunber of samples taken should be indicated on Schedule X The
Sailing points should be indicated on an appropriately Lioelec process flaw sketch fcr ra> wast^ater ami :rea:ea ec'flixnc. The pro-
cess flow sketch should show all wastewater influent points to the treataent works before ultiaate discharge.

Pleue review the following comments prtor to proceeding.

1 * 3.1 The characteristics mat show the avenge concentration of tie particular wute parameter in the design year except when the sche-
dule is being submitted to depict the airrect conditions.

3.2 For existing domestic waste treataent works, as a sonioui the influent and effluent analyses should include armonn nitrogen fecal
conform, (effluent only), nitrite and nitrate nitrogen, pH, phosphorous as p, suspended solids, total dissolved solids'and bio-
chemical oxygen demand (Sday).

3.3 The influent and effluent should be analvied for chemical parameters appropriate to reflect industrial discharges into the sewer
svstem tributarv to Uie :rei=r»nt works. Guideline* for such additional analvies are contained in Table 1. whioi miv also be used
by industrial discharges as eaniaiji required analysis guidelines.

3.1 The effluent parameter concentrations shown must reflect the average and maximum concentrations of the treacaent works or dis-
charge effluent.

3.5 An analysis aust be performed on the influent and effluent, if it is existing, for each parameter shown on Table 1 for the appro-
priate industry.

3.4 If the proper industrial catcgon- is not provided on Table 1. the consulting engineer should write the Illinois £nvirorwnial ?ro-
tection Agency requesting a letter with a statement of the required parameters or use the parameters for a similar categorv on
Table 1.

3.7 If background concentration. Rule J01(b). is considered bv the applicant to be a factor in the allowable contaminants being ais-
cliarjeci, suomit an analysis of the water supply snowing the concentration of the appl;-*ble parameters.

3.1 If any constituent level in anv discharge or effluent exceeds the water quality standard then analyses nist be performed for that
parameter upstream and downstream in the receiving s-reem. The flow rate in the receiving stream at the tiae of stream saapling
must be specified.

3.9 For proposed facilities approximations should be made and analysis performed in accordance with these items and Table 1.

3.10 The analysis must be performed in accordance with the Standard Methods for the Examination of Water and Wasteuater, 13th edition
or with the most current later edition or with other generally accepted procedures approved by the Aeency. The methods indicated
in Table A of the U.S. Environmental Protection Agency National Pollutant Discharge Elimination System Application Form Standard
Form Instructions will be considered acceptable to the agencv unless noted otherwise in subsequent changes to these instruction
forms.

3.11 Upstream and downstream analyses will not be required for pretrearment facilities. However, if current data is not available re-
garding receiving treatment works effluent quality, additional data may be requested.

3.12 upstream and downs t ream analyses will not be required if the minimum. 7-day, 10-year low flow of the stream is :cro (0) c f.s.
The effluent quality must meet water quality standards.

WPC 159 (UM.) N



» amnoniM to rtou** ilvi m(<ym»i«>B anew l*oon
1979 ChJOOf M 1 < 2. S«Mn1039 C*clo»u»

ai m.« <iio<m<ian i •«)u«a unMr nui S«ci«n F«h«* to oo 10 mn
(X»v«m thu fo"* frofn D**ng practised ««0 Could rttvlf M vour

ILLINOIS EMVIRt»*€NTAL PfiOTtaiON ACDCf
DIVISION OF WATER POLLUTION CCNTROt

PFIWIT SECTION
Springfield, Illinois 62706

IV3R If.i'A USE
LOC. •
DATE RECEIVED:

SCHEDULE N WASTE CHAR.VCTEIUSTIC5

Sane of Project_________

FLQM DATA

2.1 Average Flow (jpd)

:.2 Maxima Dailr Flow (jpd)

2.3 TEMPEHATURE

Ave. Intake
Te». f__

Tine of
vear _______

SUM-CR _______

WI.VTER _______

2.4 Minisua 7-day. 10-year flow:_

2.5 Dilution Ratio: ________

EXISTING

AVJ. Effluent
Teac. F

>tax. Intake
Ten. =

PROPOSED-vJESIOf

Max. EfHucnc
Ten). F

Max. Tenp. Out-
side Mixing
lone F_____

MO).

.-CD.2.6 Stream flow rate at tine of sanpling___ cfs

3. CHEMICAL COCTTTUEXT Existing Permitted Conditions__; Existing conditions___; Proposed Permitted Conditions_

Type of sample: grab (time of collection__); composite (Nuaber of samples per day_____)

(see instructions for analyses required)

1
Constituent RAM »ASrt • TXEATED EFVLutNT , UI^THtAH DOhX>TflEA>i SAMHUiS

fm«/l) 1 Av> 'nt/11 >m.T ' 'ms/ll ffM/'.l

; Amnnia Nitrogen (asJi) i

Arsenic (total)

Kanum

Boron

«3s

Caomiui

Carbon Qilorofora Extract

Chloride

Chromium (total hexanlcnt)

Chromium (toul tribalent)

Copper

( Cyanide (toul)

Cyanide (readily released «1SO*F 5 pH 4.S)

Dissolved Oxygen

Fecal Coll fora

i

i

'
1

It UMMIV



RAM »ASTE TREATED EFFLUEW UPSTRtW O»STREAM

Fluiride

Hardness (as Ca ODj)

Iron (total)

Lead

Manganese

MAS

Mercery

Nickel

Nitrates (asN)

Oil J Grease (hexane solubles
or equivalents)

Organic Nitrogen (as N)

f*

Phenols

Phosphorous (as PI

Radioactivity

Seleniun

Silver

Sulfate

Suspended Solids

Total Dissolved Solids

Zinc

Others

•

1
1

1
——— ————————————————— |

\

i

•

1
I

i

1
1

i i
1
1

« i
i i
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CONSTRUCTION SCHEDULE OUTLINE

A construction schedule for the OMC/Waukegan/Superfund project is presented on

the following pages. This schedule differs from that shown in the Conceptual

Design document of September 14, 1984 in that it Includes more preparatory

work 1n the fall of 1985, shows completion of harbor and Slip 3 dredging 1n

1986 rather than 1987, and shows total completion of the work in 1988 rather

than 1989.

This is a very tight schedule containing very little slack time. It can be

met only with full commitment and cooperation from all parties involved.

The crucial part of this construction schedule comprises the work to be

performed during 1986. Two critical paths run through this work -- one

involving the dredging and handling of contaminated sediments from Slip No. 3

and the inner harbor, and the other involving removal of contaminated

materials and the construction of containment cells in the Crescent Ditch, Oval

Lagoon, and parking lot areas.

In the fall of 1985, 1t will be necessary to accomplish preliminary tasks so

that the major work effort scheduled for 1986 can start immediately in the

spring. The principal 1985 tasks are: 1) the re-routing of buried utilities

in the Crescent Ditch, Oval Lagoon and parking lot areas; 2) the construction

of foundations for the water treatment plant 1n the Harbor area and 3) total

Installation and operation of the water treatment plant 1n the parking lot

area.

WAHZYM



rr- ~-
-2-

In the spring of 1986, work will start immediately on the cofferdam construction

in Slip No. 3 and on installation of the Harbor area water treatment plant.

The subsequent progression of the work follows a sequence dictated by the

inter-relationships of the various tasks.

Initial operation of the water treatment plants 1n both areas is an essential

pre-condition for all following work. Water produced by the operations and

casual water from the operation areas must be treated.

Once the water treatment plant is in operation, work 1n the Harbor area will

progress through construction of the batch plant, curing cells, lagoons and
cofferdam and then the dredging and handling of the contaminated materials.

The schedule calls for these activities to start April 1, 1986 and to extend

through November.

In the Crescent Ditch, Oval Lagoon, and parking lot area, the construction of

the by-pass sewer 1s the essential initial task. This can start about April 1,

1986. Once this 1s done, excavation of contaminated materials and Installation

of slurry walls around the containment cells can commence. The schedule

calls for these activities to be completed by the end of November, 1986,

including the placement of final cover over the west containment cell. The

schedule indicates that the parking lot containment cell slurry wall will be

completed in August of 1986. The sediments from Slip No. 3, which will by

then have been dredged, dewatered, fixed and cured, can then be disposed in

the parking lot containment cell.

WARZYIM
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Work in 1987 and 1988 comprises the removal from Lagoon No. 2 of the dried

sediments from the inner harbor and diposal of them in the parking lot

containment cell. This work is entirely dependent on the drying time

required. This schedule is based on the ability to remove the two feet of

dry sediment in five increments at four-month intervals.

The last sediments are scheduled to be disposed of in August of 1988 after

which, cleanup work will comprise removal and disposal of the contaminated

lagoon liner material In the parking lot containment eel 1, removal and disposal

of the uncontaminated lagoon dike materials off-site, capping and final

closure of the parking lot containment cell, and removal of the water treat-

ment plants.

Total completion is scheduled for the end of November, 1988.

TJL/las
[OMC-2-2] WARZYN



CONSTRUCTION CONTRACT ORGANIZATION

f
The construction schedule requires the performance of a portion of the work

| in the fall of 1985. This portion comprises the rerouting of buried utilities

in the Crescent Ditch/Oval Lagoon and Parking Lot areas, the construction of

foundations for the water treatment plant in the Harbor area and the total

installation and operation of the water treatment plant in the Parking Lot

area. It is necessary to accomplish this work in 1985 so that the major work

T effort scheduled for 1986 can be accomplished in that year.

"»-vv-

| The overall design schedule calls for completion of the design documents 120

days after notice to proceed following the Concept Design Review. If this

I notice to proceed is given by March 15, final design documents will be due

j about July 15, 1985. Allowing one month for COE review and adjustments and
i

six weeks for bidding would indicate a bid opening date of October 1, 1985

I and possible contract award on November 1, 1985. This is too late to permit

any construction work in the fall of 1985.

To permit the necessary work to be accomplished In 1985, a different approach

will be needed. A separate contract for the 1985 portion for the work 1s

j indicated. To allow for twelve weeks of working time prior to December 1,

work would have to start about September 1. This would necessitate completion

of design documents for this part of the work about June 1, 1985, so that a

contract could be awarded by August 1, 1985.

WARZYPJ
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Assuming notice to proceed with final design on March 15, 1985, this leaves

ten weeks to produce the necessary contract documents and to make other

arrangements which will be necessary prior to construction. These other

matters include:

1. Negotiations of utility rerouting with North Shore Gas Company

2. Negotiations of utility rerouting with Commonwealth Edition Company

3. Establishment of new utility easements on OMC property as required
for 1 and 2, above

4. Establishment of construction easements on OMC property

Further acquisition of property rights or easements on OMC land and on Larsen

Marina, National Gypsum and North Shore Sanitary District land will ultimate!)

be required and prudently should be arranged prior to start of any work.

Given notice to proceed with final design on March 15, 1985, Warzyn can

produce contract documents for this part of the work by June 1, 1985. The

other requirements needed to permit this fall 1985 construction effort are

not within Warzyn's scope of work.

If the work 1s to start 1n the fall of 1985, prompt action 1s required to

obtain the necessary easements and agreements. Furthermore, contract bidding

and award will have to be expedited. If these efforts cannot be achieved,

the construction schedule presented herewith cannot be met, no work will be

done in the field in 1985, and final completion will be delayed by one year.

TOL/dkp
[OMC-2-6]
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! ,1:

. *

? f

*

hi
b

-I

"1- - 1I
- — —

1:i'
r — ~

' si
Ji
i
1

. - . _ . _ .
- : - - . : ' '- I t

\ f

fl !1

!
•

\

\

'

..

'

1

(

1

!r
T"~

1
•T r .. f

*

!Pi

r ~ —

r

j

I

!

••

i

,''-,
\

]'•'1

?\r
, F
i



• f r r
r £ i\ .- i
E J M 2

4 B • • *

s. t,1
.\

„!
*\
3i
si i
>i i
ci i
ci i
.1 i
32 >
,a-i

Ii 1
ci i
-i
.i
.i
~t i

:!
-i
.1

.i
~i
. i
.i
.i
t»i •
= i 1
• id
-s«

• »

1
I;

ii1
I""
l _ _

.-.

i

_ _ _
1

r~«

V
1 1.

i

i
• i
2

" -

_ -•

_ _

— ..

1 i«
<ii
1s
s

j.
.

__ . . „ - _ - • - S

H> •
it>

- - = i • • - • - - - -
Ii

is
ii
I

. . „ „ _ . . - - - - - - -
•

m

m

•

•

_ . . _ . . _ _ - - • • - - -

..._.. .. - .- • - •• •• -
* . . .. ..

i:
i

-

»

»

»

•

»

»

.
*

•
"

'

i

.. - _ -

" : " l
t

t

. :. .. .. *
t*

: e

i
i

> '
i '

-

i

r •'
t

1
«

•

" " i "
i.&i
II
i"-

.. - - -

"i
ii
11
I I
12

_

i

«:
1 :

.. i:
i :

• - --

ti
I i
1 •ii
ti

""i-1
-~i~

i
i

-"i""
i
i

in
i

"i
i
i
i
i
i
i
i

_ - .. t

' " " i
i
t

: *• i
• a t
; £
; *

1
II

1C

2 -
i-

it
1



"f

? l

v S

r ^ f

fii

g
i8



WARZYN ENGINEERING, INC. m~10

MADISON. WISCONSIN

BY _ J.--'J~JL?±1 DATE mtjf. SUBJECT ^J'}^/^^l~.^S.'L'k/-^f-C--2--.- SHEET NO. _ _ / _ _ - O F __ _ _

CHKD. B Y _ _ _ _ DATE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - O B N O . _ _ _ _ _ _ - - _ - _ - _ -
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WARZYN ENGINEERING, INC.
MADISON. WISCONSIN

*7™ / / L £-/J£/&f /~*A*/* / U * L _/<* 1 / ?BY .L'--*./--^-- DATE .I..:.::: SUBJECT ̂ _ __r/_^_?f,5f^^/r^^.?i^£C..._. SHEET NO. __^-L-.OF
CHKD B Y _ _ _ _ DATE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ . _ _ — — _ _ _ _ _ _ _ _ _ _ _ J O B NO..

_ _ _ C<?t/s' rruc. riui± _ <J <:/!e

« , <

r**.ui

•?. Re>ta.c& ermt.iiefVf'

Guar\4*-f>e~S -<»«_/ kcre-'n aft. ba*e.<J an •S'eut j

n-fi nzs _AO n



WARZYN ENGINEERING, INC.
M^OISON. WISCONSIN

. ^cn_ _ _ DATE - SU 3J ECT Jaif^fJAifigff.ia. ____ SM EET NO. . ? ___ .OF If.

CHKD. BY _ _ _ _ DATE _ _ _ . _ . _ _ _ _ - - - - - _ _ _ _ _ _ - _ _ - - ------------ JOB NO.

Z. Ar*«~ B- Sip 3.
a- Hydraulic.

3 . /) r

a.

40% C.G&
x .4 -/o » i^/ feoXJs <•-

re^rt* 2. 3 6
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b.
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BY _'___4-»-1- DATE

CMKD. BY _ _ _ _ DATE

WARZYN ENGINEERING, INC.
MADISON. WISCONSIN

SUBJECT

" ~" ~c*,~si'«xc ~3<y*ju*-
SHEET NO.-.ihr.-OF

J O B N O . _ _ _ _ _ _ _ _ _ _

4.

t>-

aev\> T^i
Y t

fein*.J>">4^ gptitpneiir
4 Struc*~*}

IOTX.L Ti*n

cL yoMtr.
iain-*ir
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WARZYN ENGINEERING, INC.
MADISON. WISCONSIN

B Y ^ . _ _ D ATE ii_ SU BJ ECT - i l r t ^ -'-'i- - ___ SH EET NO. . J _ . OF

CHKO. B Y _ _ _ _ DATE _._._. _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ - - _ _ _ - - J O B NO.. _ _ _ _ _ _ _ _ _
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WARZYN ENGINEERING, INC. /M"^
MADISON. WISCONSIN

BY TJAUL'L - DATE ¥»_/??. SUBJECT ̂ J^/^^?J**/.^/f^^L____ SHEET NO. .A——.Of J.I.

CKKO BY _ . _ _ D A T E _ _ _ — — — - - - - - - _ - - - . - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ JOB NO. _ _ _ _ _ _ _ _ _ _ _ _ _ .

7-
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CHKD BY __ _ _ O A T E

WARZYN ENGINEERING, INC.
MADISON. WISCONSIN

SUBJECT

rr»CTl

SHEET NO.__ 'C___OF r

JOB NO.. _ _ _ _ _ _ _ _ _

c*

9.

"t <*

4-

4-
&

3

-s*e.f.

// / 3 2.



APPENDIX H
SITE DESCRIPTION & PRELIMINARY SHEET PILE/

FOUNDATION RECOMMENDATIONS

r

WARZYN



February 21, 1985
C 11837

MEMORANDUM

To: Project Staff

From:' Richard H. Weber, P.E. (/. \
Goo tec fin ical engineer M |̂t<3

Re: Geotechnical Design Memorandum #1
Site Description and Preliminary

Sheet Pile/Foundation Recommendations
Outboard Marine Corporation
Waukegan Harbor Superfund Project
Contract No. DACW 45-85-C-0023

INTRODUCTION

It has become evident that the proposed subsurface investigation at the OMC
site to further delineate subsurface conditions and to obtain soil samples
for testing of index and physical properties will not be completed, and probably
not even started, by Concept Review scheduled to begin March 12, 1985. As
such, the purpose of this memorandum is to summarize the subsurface conditions
and limited laboratory soil test results from the previous investigations. A
list of references is attached.

SUBSURFACE CONDITIONS

A. North DUch Area

The North Ditch area is comprised of the Crescent Ditch, Oval Lagoon, East-
West Ditch, the areas adjacent to these features and the OMC Plant No. 2
employee parking lot. The ground surface is relatively flat and lies near
Elevation 585 (USGS datum). The ditch inverts are near Elevation 580. The
general subsurface conditions consist of 20 to 32 feet of granular deposits
overlying cohesive glacial till. The Crescent Ditch and Oval Lagoon have
1- to 2-feet of soft organic silt (muck) overlying the granular deposits.

The granular deposits primarily consist of brown fine to medium sand with
trace silt (SP) and gray very fine to fine sand with trace to little silt
(SP-SM). Occasional 0.5- to 1.5-foot thick layers of well-graded gravel with
some sand are present between the sand and till. In the vicinity of the
Crescent Ditch and Oval Lagoon at the west end of the site, the granular
deposits average approximately 23-feet thick while at the east end of the
site, the granular deposits average approximately 30-feet thick. SPT N-values
in the granular deposits varied from 2 to 117 8PF and averaged approximately
27 indicating the sand is generally medium dense. Sieve analyses indicate
the sand contains from 0 to 23 percent fines (material passing No. 200 sieve)
and typically averages 5 to 10 percent. Two laboratory permeability tests on
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remolded sand samples indicate a permeability of approximately 4 x 10~3

cm/sec while several field baildown tests of groundwater monitoring wells
indicate a permeability on the order of 2 x 10 ~3 cm/sec.

The glacial till was generally c lassi f ied as gray silt with little to some
clay, sand and trace to little gravel (ML). The till extended to the maximum
depths penetrated by the borings. SPT N-values in the till varied from 14 to
178 BPF and averaged approximately 65. Pocket penetrometer readings varied
from 2.5 to 4.5+ TSF and generally exceeded 4.5 TSF indicating the till is
hard. Several Atterberg limit tests resulted in an average liquid limit of
19 and plastic limit of 16. Sieve analyses Indicate the till contains from
72 to 99 percent fines and averages approximately 90 percent passing the
No. 200 sieve.

Water levels in the Crescent Ditch, Oval Lagoon, East-West Ditch and Lake
Michigan were aerometrically surveyed in August of 1984 to be near Elevation
581.7. Groundwater levels recorded during drilling and in monitoring wells
of previous investigations were in the range of Elevation 583 to 581.
Groundwater levels are anticipated to fluctuate with the general level of
Lake Michigan and storm runoff in the Ditches and Lagoon.

8. Vacant OMC Property

The vacant OMC property 1s located between CMC's Plant No. 2 and 1, to the
north and south, and between Seahorse Drive and Upper Waukegan Harbor, to the
east and west. The area is currently used by OMC for parking semi-trailers
and by Larsen Marine for storing boat cribs. The area has been the site of a
coke plant among other things, and old foundations are rumored to still exist.
Rail gantry foundations have been Identified along the Upper Harbor bulkhead.
The ground surface is relatively flat near Elevation 585 except for relatively
large fill piles along the Harbor bulkhead which extend to a maximum Elevation
612. The fill piles apparently consist of sand dredgings. The general
subsurface conditions consist of 23 to 32 feet of granular deposits overlying
cohesive glacial till.

The granular deposits primarily consist of black very fine to medium sand
with little to some silt (SP-SM, SM). Upper layers Included coal, coke,
gravel, concrete and wood. Several borings encountered dark liquid In the
samples with strong petroleum-like odors. SPT N-values in the granular
deposits varied from 2 to 87 BPF and averaged approximately 22. Based on the
average N-value, the sand is typically medium dense. Moisture content tests
indicate a range from 13 to 53 percent with an average of approximately 24
percent (weight of water divided by dry weight of solids). Sieve analyses
indicate the sand contains from 3 to 19 percent fines and averages approximately
10 percent.

The till stratum was visually classified as both low plasticity silt (Ml) and
clay (CL)., A typical description is gray silt wfth little to some clay, sand
and trace to little gravel (similar to till In the North Ditch area). The
till extended to the maximum depths penetrated by the borings. SPT N-values
in the till varied from 18 to 146 BPF and averaged approximately 60. Pocket
penetrometer readings exceeded 4.5 TSF indicating the till 1s hard. Moisture
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content tests indicate a range from 9 to 19 percent with an average of
approximately 14 percent. Density test results indicate a range in dry
density from 113 to 133 PCF with an average of 124 PCF. Sieve analyses
indicate the till contains from 59 to 96 percent fines and averages
approximately 80 percent passing the No. 200 sieve.

Groundwater levels recorded during drilling were in the range of Elevation
583 to 582. Groundwater levels are anticipated to fluctuate with the general
level of Lake Michigan and the Upper Harbor.

C. Upper Waukegan Harbor

The Upper Harbor, for purposes of this memorandum, consists of the Harbor
beginning at the north side of CMC Plant No. 1 and extending north to include
Slip No. 3. Water depths in the Harbor generally vary from 14 to 25 feet
with some shallower depths as little as 9 feet at the southwest corner of
Slip No. 3. The harbor sediments typically consist of organic silt (muck)
underlain by granular deposits that are underlain by glacial till. The Upper
Harbor is bordered by approximately 20- to 25-foot long steel sheet pi ling
that apparently extends into the granular deposits above the till.

The upper sediments were visually described as black organic clayey silt with
trace to some sand (mucx)(OL). The muck was typically 1 to 7 feet thick.
SPT N-values of the muck were essentially 0 BPF since the drill rods and
split spoon sampler sank through the muck under their own weight. The muck
is therefore considered very soft and contains an average of 50 percent
solids. Pocket penetrometer readings were Impractical and unfeasible.
Moisture content tests Indicate a range from 90 to 190 percent with an average
of approximately 140 percent. A loss on ignition tests Indicated 22.5 percent
organics by combustion. Density test results indicate an average muck dry
density of about 28 PCF. Sieve analyses Indicate the muck contains from 40
to 68 percent fines and averages approximately 56 percent.

The granular deposits primarily consist of gray fine to medium sand with
little to some silt, trace gravel and occasional thin lenses of organic
materials (SP-SM, SM). SPT N-values in the sand varied from 0 to 72 BPF and
averaged approximately 19 indicating the sand is typically medium dense.
Moisture content tests Indicate a range from 10 to 24 percent with an average
of approximately 20 percent. Sieve analyses Indicates the sand contains from
0.2 to 29 percent fines and averages approximately 11 percent.

The glacial till stratum was classified as both low plasticity silt (ML) and
clay (CL). A typical description Is gray silty clay with little sand and
trace gravel. The till extended to the maximum depths penetrated by the
borings. SPT N-values in the till varied from 21 to 144 BPF and averaged
approximately 58. Pocket penetrometer readings varied from 2.5 to 4.5+ TSF
and averaged approximately 4.5 TSF indicating the till 1s hard. Atterberg
limits test results Indicate an average liquid limit of 23 and plastic limit
of 16. Sieve analyses Indicate the till contains from 74 to 95 percent fines
with an average of approximately 81 percent.
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The level of the Upper Harbor was surveyed in August of 1984 to be Elevation
581.8. The Harbor water level apparently normally ranges from Elevation 578
to 580. Recent levels indicate Lake Michigan is currently at a high stage.
Harbor water level changes as much as 4 feet can apparently occur within a
few hours during a seiche.

RECOMMENDATIONS -

The previous section Included discussion of yener.il subsurface conditions and
index properties of the soil strata. Detailed boring logs and test results
are available in the investigation reports listed in the attached references.
The following paragraphs contain recommended soil parameters for the design
of sheetpile walls and foundations.

A. Sheetpile Walls

Temporary sheetpile walls are currently anticipated for remedial activities in
Slip No. 3, the Crescent Ditch and tne Oval Lagoon. In Slip No. 3, the soil
strata consists of organic silt (muck) overlying sand overlying glacial till.
In the vicinity of the Crescent Ditch and Oval Lagoon, the soil strata consists
of sand overlying glacial till. The granular deposits and till inside and
outside the harbor had similar Index properties. Therefore, the following
soil parameters are recommended for sheetpile wall design based on the Index
test results and correlations of SPT N-values and pocket penetrometer readings
with strength.

Met Density Cohesion Friction Angle
Stratum USCS (PCF) (PSF) (PEG)

Muck O L 6 8 0 0
Sand SP-SM 120 0 35
Till ML 140 4500 0

B. Foundations

Temporary foundations are currently anticipated for the water treatment plant
facilities at both the North Ditch and vacant OMC property, and batch plant at
the vacant OMC property. Relatively light loading conditions are anticipated
for column loads, wall loads and areal tank loads. As such, conventional
shallow spread foundations established in the medium dense sand stratum
are considered suitable to support the loads.

Spread foundations for structures having a service life of only several months
and not exposed to frost conditions (e.g. batch plant) can be established at
or just below the ground surface and proportioned using an allowable bearing
pressure of 5000 PSF. Spread foundations having a longer service life and
exposed to seasonal frost conditions should be established at least 42 Inches
below grade and can also be proportioned using an allowable bearing pressure
of 500C PSF. To avoid disproportionately narrow foundations, minimum widths
of 30 inches and 18 inches are recommended for individual column foundations
and wall footings, respectively. Total settlements of 1 inch or less are
anticipated and should essentially occur as the load is applied due to the
granular nature of the soil.
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Fluid loadings in tanks bearing at grade should be limited to an allowable
soil bearing pressure of 3000 PSF. Areal loads can be distributed over large
concrete mat foundations or the tanks placed directly on the levelled and
proof-rolled subgrade. Total settlements of 1 inch or less are anticipated.

The preceding recommendations are contingent upon .standard care being exercised
during construction to check that subgrade conditions are consistent with
expectations. Subgrade observation by a qualified geotechnlcal engineer is
recommended to check the adequacy of bearing conditions. If encountered,
unsuitable soil or fill material should be removed and replaced with compacted
granular fill.

Water treatment facilities along the bulkhead at the OMC vacant property can
potentially make use of reportedly existing rail gantry foundations below the
dredge fill piles. Details and conditions of the foundations are presently
unknown. For preliminary design purposes, the gantry foundations can be
assumed capable of supporting 3000 PSF bearing pressures. However, investigation
of the foundations with test pits are recommended prior to construction.

RHW/cac
[cac-6-37]

Ends: References

cc: Harzyn Project Staff (TOL, RAJ, DJO, LAB, WWW, MNS, RHW,
LDA, BAW, MWR. DAW, SGW)

Donohue Project Staff (6 copies submitted)
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REFERENCES

(In Chronological Order)

1. Hydroyeoloqic Investigation. Outboard Marine Corporation. Waukegan,
^ Illinois, for JRB Associates by Warzyn Engineering Inc.. September 20,

1979, Job No. C 8342. The investigation was performed in the general
vicinity of the North Ditch. The report includes the results of 9 SPT
soil borings, 15 groundwater monitoring wells, 15 baildown permeability
tests, 18 sieve analysis tests, 4 hydrometer analysis tests and 4 Atterberg

; limits tests.
X^7N Subsurface Investigation. North Ditch Area, Outboard Marine Corporation,
v—"' Waukegan, Illinois, for Mason 4 Hanger - Silas Mason Co. Inc. by Warzvn

Engineering Inc., July 29, 1980, Job No. C 9177. The majority of the
investigation was performed in the general vicinity of the North Ditch
with several additional borings on the vacant OMC property adjacent to
Waukegan Harbor. The report includes the results of 39 deep SPT soil
borings, 5 shallow SPT soil borings, 20 shallow sediment cores, 7
groundwater monitoring wells and 7 baildown permeability tests.

'"3?'1 Outboard Marine Corporation, Waukeqan Harbor Borings. Waukeqan, Illinois.
^—''' for Mason & Hanger - Silas Mason Co. Inc. by Warzyn Engineering Inc.,

' August 5, 1980, Job No. C 9291. The Investigation was performed in
Waukegan Harbor from Slip No. 3 to the Harbor entrance. The report

. Includes the results of 6 SPT soil borings, 5 sieve analysis tests, 4
hydrometer analysis tests, 1 natural moisture content test, 1 loss on
ignition test and 2 Atterberg limits tests.

v/4.. An Engineering Study for the Removal and Disposition of PCS Contamination
Tn the Waukegan Harbor and North Ditch at Waukeqan. Illinois, Final Report
(including Appendices), for U.S. EPA by Mason & Hanger - Silas Mason Co.
Inc., January 1981. First Addendum, May 1981. Second Addendum, March
1982.

5? Sand Sample Collection, Waukeqan Harbor Slip No. 3. Waukeqan. Illinois.
-" for Mason & Hanger - Silas Mason Co. Inc., by Warzyn Engineering Inc.,

Slip
T7~b>

January 6, 1981, Job No. C 9560. The Investigation was performed in Slip
No. 3 of Waukegan Harbor. The report Includes the results of 6 SPT soil
borings, 9 sieve analysis tests and 9 natural moisture content tests.

Sediment and Shore Sample Collection, Waukeqan Harbor Slip No. 3, Waukeqan.
Illinois, for Mason & Hanger - Silas Mason Co. Inc. by Warzyn Engineering
Inc., May 26, 1981, Job No. C 9729. The Investigation was performed in
and adjacent to Slip No. 3 of Waukegan Harbor. The report includes the
results of 6 SPT soil borings, 3 sieve analysis tests, 3 hydrometer
analysis tests, 3 natural moisture content tests and 3 density tests.

Soil Boring Investigation, North Ditch Area, Outboard Marine Corporation.
Waukeqan. Illinois, for Roy F. Weston, Inc. by Warzyn Engineering Inc.,
December 23, 1981, Job No. C 10191. The investigation was performed in
the vicinity of the North Ditch. The report includes the results of 20
SPT soil borings, 6 sieve analysis tests, 2 remolded laboratory permeability
tests and 3 standard Proctor tests. WABZYN



Site Selection Study, Waukegan Harbor. Illinois, Confined Disposal
Tacility, for and by U.S. Army Corps of Engineers, Chicago District,
April, 1984. The investigation was performed in the vacant OMC property
adjacent to Waukegan Harbor. The report includes the results of 5 SPT
soil borings, 37 sieve analysis tests, 35 hydrometer analysis tests, 33
natural moisture content tests, 22 loss on ignition tests, 9 density
tests and 36 specific gravity tests.

9. Topographic Maps, for CH2M Hill by Aerometric Engineering Inc., August 9,
1984.

10. Conceptual Design, OMC Hazardous Waste Site, Waukegan. Illinois, for U.S.
EPA by CH2M Hill, September 14, 1984.
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Mr. Robert Smarc
U.S. Army Corps of Engineers
Omaha District, MROED-E
6014 U.S. Post Office

and Courthouse
Omaha, Nebraska 68102

Dear Mr. Smart:

The purpose of this letter is to transmit our comments
concerning the January 10, 1985, Value Engineering Review,
prepared by Warzyn, concerning the OMC hazardous waste site,
Waukegan, Illinois. These comments were previously transmitted
verbally. Overall/ this was a very useful report. The number
proceeding our comment refers to the item number in Warzyn1 s
report.

A.l.b. We understand that since the preparation of the report,
. some detailed information regarding the existing sheet

pile was received from the Corps of Engineers, Chicago
District. However, the effects that the pile driving,
dredging, and cofferdam installation and removal will
have on the stability of the existing sheet pile walls
will need to be addressed as part of the design process.
The existing bulkheads should be as strong when the
project is completed, as they are currently.

A. I.e. Our goal is to assure the public that the most highly
contaminated- material is removed for off-site disposal
and that volatility is minimized. We feel that of the
two alternatives presented, the first alternative
(increased cofferdam size preceded by hydraulic dredging
of loose sediments) is the better choice for this
project. Dewatering of the entire slip would cause a
large disruption of both commercial and recreational
use of the harbor, and might also result in an increase
in the volatilization of PCB's. Therefore, we are
opposed to this idea. During the design phase, there
are a number of items that need to be specifically
addressed concerning the larger cofferdam.



1. The areas and volumes o£ materials to be hydrauli-
cally dredged need to be defined.

' 2. The effects that the increased cofferdam size (105*
versus 85') will have on the sizes and numbers of
piles necessary, the penetration depths of those

, piles, and the stability of the bulkheads need to
be addressed. (See also A.l.b.).

3. Off shore precautions will still be necessary during
truck loading.

j" A. 2. We accept the comment regarding permeability of the
i; clay liners and caps.

f A.3. Our conceptual design does not intend to use the 1,500
] gpm water treatment plant for the life of the project.

A 1,500 gpm plant would be on-line during the actual
"—-" dredging, while a 200 gpm plant could be utilized after

, dredging.
i

The U.S. EPA agrees that a mechanically assisted sludge
j dewatering system would be beneficial. Accelerated
j dewatering would reduce variability while speeding the

project along. However, we do not feel that this
, should warrant a full blown value engineering review.
< We believe that this item should be part of the lagoon

design development process.

j A.4. The U.S. EPA is opposed to providing temporary boating
facilities due to a possible inconsistency with the
National Contingency Plan. Additionally, Larsen Marina

i • has previously indicated that no alternative launching
sites are available in the Waukegan area. The project
should be designed to minimize any impacts on harbor
usage.

>̂L B.3. - The U.S. EPA agrees that the use of soil cement should
be evaluated during design. Because this layer is

' merely serving as protection to the lower cla-y zone,
L it may prove to be more practical and feasible to use a

granular material above the clay.

! B.5. The U.S. EPA believes that existing technological
reports should be fully utilized to investigate the
suitability of the slurry material for the site. This
item should be further evaluated during the design
development process.

i B.7. Performance criteria and monitoring for sediment control
; should be designed to assure that any impact on the

Waukegan water supply would be detected. This includes



both the normal water intake and the emergency
intake. Monitoring data should be made available to
the Lake County Health Department and Waukegan Water
District, through the U.S. EPA Project Manager.

C All of the items listed in this section, though not
specifically addressed by this VE review, need to be
carefully evaluated during the design process. Of
particular concern are items 5, 7, 11, 12, 13, 14, and
18. i

We hope these comments are beneficial. If you have any
comments or questions concerning these issues please contact
me.

Sincerely,

Daniel M. Capllce
Remedial Project Manager

cc: Jack Braun, SHE-12
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Mr. Robert Smart
Omaha Corps of Engineers
6014 Post Office and Courthouse
Omaha, NE 68102

Re: Value Engineering Review

Dear Mr. Smart:

In accordance with our contract requirements, Appendix A, 6K, the required
Value Engineering Review 1s attached for your review and consideration.

This Value Engineering Review has been accomplished by a specially formed
team led by Mr. Bruce Weber, President of Harzyn Engineering Inc. The
other team members are Mr. David Horsefleld, Consulting Engineer, and
Mr. Lawrence Andersen, Manager of Warzyn's Madison Division. This team
represents many years of experience 1n engineering design and construction.

Four Items have been recommended for Value Engineering study:

1. Cofferdam 1n Slip No. 3;

2. Permeability requirements for clay liners and caps;

3. Dewaterlng of sediment lagoons; and

4. Temporary boating facilities.

Prompt revision of the first of these Items 1s needed to permit the design
work to progress on schedule.

After your review, please contact me to discuss these matters.

Sincerely,

WARZYN ENGINEERING INC.

J.

Thomas J. Lynch, P.E.
Project Manager

TJL/las
[las-36-5]
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VALUE ENGINEERING REVIEW
HAZARDOUS WASTE CONTAINMENT/CLEANUP

f OMC - WAUKEGAN HARBOR
I ' WAUKEGAN, ILLINOIS

INTRODUCTION

The Value Engineering Review 1s based on the design concepts and criteria as

presented In the Conceptual Design document of September 14, 1984 and the

outline presented 1n Appendix A, dated August 21, 1984. Reference has also

been made to various background data, principally the engineering study

prepared by Mason & Hanger, dated January, 1981.

FORMAT

The following pages present potential Items for Value Engineering consideration

1n three categories:

1. Items for which Value Engineering Study 1s recommended;

2. Items which were considered 1n some detail but for which further
study is not recommended;

3. Items which were not considered 1n any significant detail.

SCOPE

The Value Engineering Review has studied parameterlc data, criteria and

methodology presented 1n the Conceptual Design document with a principal

focus on:

1. Developing a more cost-effective design; and

2. Minimizing construction problems.

Specific details and cost estimates normally associated with a Value Engineering

Study are beyond the scope'of the current effort.

WAPZYN
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I

To accomplish the review objectives, comments were solicited from members of

the design team. Concurrently, an independent review was conducted by the

Value Engineering Team. A meeting was then held to discuss all comments andr
! formalize recommendations included in this report.

' REVIEW FINDINGSi —————————•
A. Recommended Items for Value Engineering Study

i 1. Construction of 85-Foot Diameter Cofferdam 1n Slip No. 3

r Potential implementation and utilization problems exist with the proposed

cofferdam concept, which lead the Value Engineering Review team to conclude

i v""' that further study 1s warranted.
i

a. Sheet Pile Driving Problems

The concept calls for excavation five feet Into the underlying clay glacial

till. This would required an estimated ten feet of sheet pile penetration

into the till.

Recent experience in driving piles into this same till stratum on the other

side of the harbor entrance Indicates that driving these sheet piles would be

very difficult, expensive and probably impractical.

b. Stability of Existing Sheet Pile Bulkheads

No data 1s available to define the existing sheet pile walls. The sheet

piles apparently extend into the sand layer above the glacial till but not

Into the till Itself.

Lack of pile tip elevation Information on the existing sheet piling makes it

difficult to assess the affect of the proposed dredging on the stability of
WABZYIM
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the existing sheet piling. Furthermore, the effect of cofferdam Installation

on fill deposits behind the existing bulkhead has not been addressed, nor have

the impacts of pile extraction on toe stability.

c. Clamshell Dredging of Sediments

The unconsolldated sediments consist of approximately 40% solids and 601 water.

Clamshell dredging will dispense contaminated solids throughout the water in

Slip No. 3 and will require an expensive cleanup operation to remove them.

In addition, onshore-containment facilities will be required to control

spillage during truck loading.

Alternatives to the 85-foot circular cofferdam are available which seem to

warrant further study. These are:

1. The loose sediments could be hydraullcally dredged before the
cofferdam Is constructed. The dredged material could be taken to
Lagoon No. 1 for partial dewaterlng prior to fixing. Then the
circular cofferdam could be made larger, about 105 feet in diameter
so that the 85-foot diameter deep excavation could be safely made
with nominal penetration of the sheet piles Into the glacial till.

2. The existing sheet piles could be reinforced at the existing dredge
line, either with a tremle-poured concrete apron or with short
"stub" sheet piles, to sufficiently Increase its strength so that 1t
could be used as part of the cofferdam. Then, with a sheet pile
closure across the slip and adequate shoring, the end of Slip No. 3
could be dewatered to below the sediment level. The highly contami-
nated material could be removed 1n the dry, possibly eliminating
the need for fixation.

The Value Engineering team believes that either of these alternatives would

be more practical to Implementat and likely be less costly.

2. Permeability for Clay Liners and Caps
f

This requirement 1s attainable. However, the practical difference between

10'7 and 10'8 cm/sec 1s considered insignificant during the life of
WARZYTNJ
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temporary facilities and inconsistent with other aspects (I.e., slurry wall

and base) of permanent containment areas. The more stringent requirements

are expected to result 1n significant additional costs to secure suitable

borrow materials and achieve specified compaction.

The Value Engineering team believes that this extra expenditure 1s not

justified by existing documentation.

3. Dewatering of Sediment Lagoons

The proposed construction schedule anticipates approximately more than one

year to dewater sediments 1n the lagoons and transport the materials to the

containment area. This prolongs the project and necessitates continued

operation of the 1,500-GPM water treatment plant. As a result of this

schedule, cost escalation must be factored Into the construction estimate,

construction administration and testing costs Increase, and greater contin-

gencies are factored into contractor's bids.

The Value Engineering team believes that dewaterlng of the dredged spoil,

some of which will be sand, can be accelerated by a combination of vacuum-

assisted underdrains, water-ponding consolidation and conventional well

point dewaterlng. Dewaterlng by means of electro-osmosis may also be feasible.

This action 1s expected to affect a cost savings and significantly reduce

the construction schedule.

4. Temporary Boating Facilities in Slip No. 3

The construction of temporary boat docks and boat launching facilities may

prove impractical, due to lack of space, and not be very cost effective.
WAPZYINJ
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Temporary facilit ies would have to be located outside Slip No. 3 and/or the

upper harbor area, which may not be feasible. The Value Engineering team

believes this design parameter should be studied to determine the feasibility

of providing other facilities on a short-term rental basis through the Port

District.

B. Items Considered But Not Recommended for Value Engineering Study

1. Clay Lined Curing Cell

Is a curing cell really needed? Why not move the contaminated materials

directly from the batch plant to transport? It was concluded that the curing

cell 1s required to ensure stability of fixing and avoid spillage during

transport.

2. Containment Cell with Clay Cap and Underdraln System

It would seem that the drain system could be replaced with a synthetic Uner

to better accomplish the purpose. It was concluded that this is a design

development decision.

3. Lagoons with Soil Cement Liners

Is soil cement Uner needed? Since excavation will contact Uner only while

lowest layer 1s being removed, a layer of gravel would seem ample. It was

concluded that this 1s a design development decision.

4. Data on Extent of Contamination

Is sufficient data available? Many borings have been made, but limits of
f>

contamination are not exactly defined. It was concluded that sufficient data

is available.
WARZYN
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5. Is Bentonlte Slurry Wall Suitable?

Based upon existng technology, it was concluded that the slurry wall is

suitable.

6. Is IP"7 cm/sec Permeability Attainable with Slurry Wa l l?

It was concluded that this requirement is reasonable.

7. Will Sediment Control Device Work?

It was concluded that the sediment control device will limit but not entirely

prevent sediment dispersion and that this 1s Its intended purpose. Contract

specifications will be developed to define performance criteria for monitoring.

C. Items Not Considered in Any Significant Detail

1. Suitability of braced excavation in crescent ''Itch.

2. Routing of by-pass sewer along north ditch.

3. Indicated rates of dredging and batching (1,500 yds/day).

4. Vehicle/equipment/personnel decontamination problems.

5. Effect of work on harbor use.

6. Effect of work on OMC plant operation.

7. Effect of work on local traffic.

8. Effect of dewatering neighboring structures and facilities.

9. Durability/suitability of soil cement liner in curing cells,

in. Adequacy of available space/alternative spaces.

11. Compatibility of slurry walls with PCB's.

12. What Is the best fixing agent.

13. Are trucks the best means of transport.

WABZYIM
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14. Would a moveable batch plant be beneficial?

15. Is three compartments in the curing cell correct?

16. Are various quantities and rates correct?

17. Is the construction schedule correct?

18. What material will be used to control vo!1t1zat1on?

Respectfully Submitted,

WARZYN ENGINEERING INC.

Bruce A. Weber, P.E.
Chairman, Value Engineering Review Team

TJL/BAH/Tas
[las-36-5]
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APPENDIX Q
UNRESOLVED ITEMS OR CRITERIA REQUIRED TO

COMPLETE FINAL DESIGN
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APPENDIX Q

UNRESOLVED ITEMS OR CRITERIA REQUIRED TO COMPLETE FINAL DESIGN

A. SITE DATA

1. On-Site Survey

Needed to validate, fill in gaps and resolve discrepancies in existing site

data.

2. Soil Borings and Laboratory Testing
— *

Needed to provide basis for design of facilities for remedial activities,

i.e., foundations, sheet pile walls, slurry walls, construction dewatering,

etc.

B. DREDGING

1. Dredging Rates and Dredging Equipment

Further evaluation will be needed to establish specification requirements for

dredging equipment and to more accurately predict dredging rates.

2. Dredge Spoil Drying Time

Further evaluation is needed to establish criteria for the required degree of

dryness and to more accurately predict drying time.

C. WORK AREA BOUNDARIES:

Construction space requirements are shown on the concept drawings. A decision

must be reached regarding the form in which legal occupancy of these spaces

WARZYN



-2-

will be realized, both for temporary uses for construction purposes and for

permanent use as containment cells. Involved are the properties of Larsen

Marine, National Gypsum and OMC.

D. TRAFFIC RESTRICTIONS

1. Boat and Ship Traffic

During dredging operations, boat and ship traffic ..ill be restricted as

follows:

a. During dredging in Slip 3, all traffic in Slip 3 will be suspended.

This will extend from approximately March 1, 1986 to July 1, 1986. This

will have a substantial impact on the Larsen Marine operation.

b. During dredging 1n the inner harbor, waterborne traffic will be restricted

to craft able to negotiate the labyrinth through the dispersion control

device. This will extend from approximately July 1 to September 1,

1986. This will have some impact on the Larsen Marine operation. It

will preclude the use of the Inner harbor by large ships thereby Impacting

National Gypsum and Falcon Marine.

Binding agreements will be needed with the effected parties and with the Port

District

2. Street Traffic

The heavy truck traffic associated with transport of materials to off-site

disposal and between on-site areas will severely Impact local traffic in

the area; particularly the flow of employee traffic to and from the OMC plant.

Positive traffic control, lights and/or flagmen, will be needed at the truck

entry and crossing points on Sea Horse Drive. WAPZYN
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Agreement with the City will be needed to effect these controls.

E. LOCATION OF OFF-SITE LANDFILL

The shipping distance to off-site disposal is a very significant cost element.

The Concept estimate has been based on shipping to the CECOS site in southern

Ohio. This assumption must be either validated or revised.

F. OMC PLANT WATER INTAKE

During dredging activities in Slip No. 3 and in the inner harbor, a replacement

must be provided for the water supply to the OMC plant now taken from Slip

No. 3. Three alternatives have been investigated; taking water from a nearby

City watermain and providing a temporary piped supply from Slip No. 1, either

pumped or gravity flow.

To evaluate these alternatives, there are several problems which must be

addressed:

1. This design effort is outside the scope of the design contract. A

contract change order is needed.

2. Design criteria and data are needed from OMC:

a. Size, type of material, condition, location and elevation of existing
intake structure and piping.

b. Details of water use and distribution system; water use, daily and
monthly peak and average flows; pressure requirements; details of the
internal pumping and piping system.

WAPZYN
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G. NORTH DITCH BY-PASS SEWER

The north ditch by-pass sewer will carry water coming from an existing 36-

inch culvert at the northwest corner of the OMC plant building and will pick

up drainage from the plant roofs and from the yard areas north of the plant.

Completion of the design of this sewer will require the development of some

additional information and the further assessment of some factors.

1. The source of flow into the existing 36-inch culvert has not been defined

nor has its detail of construction.

2. The portion of the plant roof area contributing to this sewer has not

been defined.

3. The health hazards associated with laying the pipe 1n the north ditch in

a partially submerged condition in contaminated water have not been

completely assessed.

H. UTILITIES

1. Relocations

Initial contacts have been made with Commonwealth Edison Co. and with North

Shore Gas Company. Both of these companies have existing utility lines which

cross the proposed containment cells and will have to be relocated. Final

arrangements will have to be made for performance of the relocations and

payment for them and for appropriate rearrangement of the necessary easements

on OMC property.

WARZYN
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2. Service

a. Electric power services will be required at three locations: the end

of Slip No. 3, the lagoon area, and the north ditch area. Arrangements

will be made with Commonwealth Edison Co. to provide this service.

b. Clean water supply will be needed for the decontamination stations,

laboratories and offices. Arrangements will be made to provide this

from City water supply.

I. TRANSPORT

Whether or not manifesting will be required for trucks carrying contaminated

materials the short distance on Sea Horse Drive between work areas is not

yet resolved.

J. WATER TREATMENT PLANTS

1. Effluent Quality

Criteria is established at 1 PPB for PCB content 1n effluent. No other

effluent quality requirements have yet been established.

2. Chemical Feed Rates

Conflicting requirements are given in the project data base for alum and

polymer dosages.

Source Alum Polymer

M & H, 10/80 45 PPM 15 PPM
CH2M HILL, 8/83 800 PPM 40 PPM

This disparity has yet to be resolved.

WARZYN
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K. LAGOON LINER SYSTEM

1. Synthetic Liner

Use of a multi-liner, synthetic liner system in lieu of the double clay layer

system offers potential of superior quality at lower cost. This will be

further investigated during final design.

2. Protective Cover for Liner

Use of a granular blanket in lieu of the soil-cement layer for protection of

the liner offers potential for significant cost savings. This will be further

investigated during final design.

L. GROUNDWATER MONITORING

Monitoring of groundwater for PCS content is to be performed. No other

parameters have been specified as yet.

M. CONTAINMENT AREA SECURITY
I

Removal of construction fencing from around the two containment areas has not

been decided upon. Limitations on access to and use of these areas have not

been established. Marking/posting of boundaries has not been addressed.

N. LAGOON AREA: EXISTING CONTAMINATION

Existing borings in the lagoon area (old foundry area) clearly show the

presence of foreign materials in the samples. Apparently, no attempt has

been made to identify these materials.

WABZYINJ
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0. POST-DREDGING/EXCAVATING SAMPLING

The SSQMP calls for sampling to be taken after dredging and excavation and for

the samples to be tested for PCB content. No criteria has been established

for action and no action has been determined.

TJL/las
[OMC-2-1] WARZYtNJ
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| OMC HAZARDOUS WASTE

CONTAINMENT/CLEANUP
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D I V I S I O N 1

1A

IB

1C

ID

GENERAL REQUIREMENTS

SPECIAL CLAUSES

WARRANTY OF CONSTRUCTION
(Standard form will be inserted by the Corps
when specifications are assembled.)

ENVIRONMENT PROTECTION

SPECIAL SAFETY REQUIREMENTS

D I V I S I O N 2

SITE WORK

02050

02072

CEGS-02100

CEGS-02201

02210

CEGS-02221

CE-807.02

CE-02696

OD 807.08

CEGS-02360

CEGS-02363

02410

02501

OD-02440

OD-806.09

DEMOLITION

REMOVAL AND DISPOSITION OF MATERIAL AND
EQUIPMENT FROM EXISTING BUILDINGS

CLEARING AND GRUBBING

EXCAVATION, FILLING AND BACKFILLING
FOR UTILITIES SYSTEMS

GRADING

EXCAVATION, TRENCHING, AND BACKFILLING
FOR UTILITIES SYSTEMS

SUBBASE COURSE

STABILIZED-AGGREGATE BASE COURSE

GRANULAR FILTER COURSE

STEEL H-PILES

CAST-IN-PLACE CONCRETE PILES, STEEL
CASING (Pipe piles, without concrete)

SUBDRAINAGE SYSTEM

STORM-DRAINAGE SYSTEM

TRAFFIC SIGNS

BARBED-WIRE AND WOVEN-WIRE FENCE AND GATES



T

CEGS-02444

CE-2631

02475

02480

00-806.11

OD-806.12

807.12

02558

02559

CE-820

CEGS-02711

02713

CEGS-15302

02724

CEGS-02850

CHAIN LINK SECURITY FENCE AND GATES

CONCRETE [SIDEWALKS,JCSTRAIGHT CURB,]
[CURB AND GUTTER][AND ENTRANCES]

SODDING

SEEDING

PRECAST CONCRETE WHEEL STOPS

BUMPER AND GUARD POSTS

BITUMINOUS INTERMEDIATE AND SURFACE COURSES
(Central-PI ant-Hot-Mix)

BITUMINOUS TACK COAT

BITUMINOUS PRIME COAT

PAVEMENT MARKINGS, ROADS AND PARKING AREAS

GAS DISTRIBUTION SYSTEM

WATER LINES

SEWER; SANITARY, GRAVITY

FORCE MAINS; SEWER

RAILROADS

CEGS-03300

CEGS-03301

03303

DIVISION 3

CONCRETE

CONCRETE FOR BUILDING CONSTRUCTION

CONCRETE FOR BUILDING CONSTRUCTION (Minor
Requirements)

CONCRETE (Abbreviated)

CEGS-05120

05500

DIVISION 5

METALS

STRUCTURAL STEEL

MISCELLANEOUS METAL



DIVISION 6

WOOD AND PLASTICS

06100 ROUGH CARPENTRY

DIVISION 9

FINISHES

09910 PAINTING, GENERAL

CE-504.01

11303

11310

CEGS-11375

DIVISION 11

EQUIPMENT

PUMPS; WATER, CENTRIFUGAL

GUIDE MOUNTED SEWAGE LIFT STATION

PUMPS; SEWAGE AND SLUDGt

AIR-SUPPLY AND AIR-OIFFUSION EQUIPMENT
FOR SEWAGE TREATMENT PLANTS

CE-505

CE-506

13600

DIVISION 13

SPECIAL CONSTRUCTION

ELEVATED STEEL WATER TANKS

STEEL STANDPIPES AND GROUND STORAGE RESERVOIRS

METAL BUILDINGS



OD-15047

DIVISION 15

MECHANICAL

IDENTIFICATION OF PIPING

16401

16402

16415

DIVISION 16

ELECTRICAL

ELECTRICAL DISTRIBUTION SYSTEM, AERIAL

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND

ELECTRICAL WORK, INTERIOR

[OMC-2-3]
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DIVISION 1

GENERAL CONDITIONS AND SUPPLEMENTARY CONDITIONS

r

01010

01011

01017

01018

01019

01031

01050

01070

01090

01100

01200

01310

01340

01370

01400

01500

01710

01720

SUMMARY OF WORK

CONTRACTS

CONTRACTOR USE OF PREMISES

PARTIAL OWNER OCCUPANCY

PHYSICAL CONDITIONS

GRADES, LINES, LEVELS

COORDINATION

CUTTING AND PATCHING

ABBREVIATIONS, SYMBOLS AND DEFINITIONS

ALTERNATIVES

PROJECT MEETINGS

CONSTRUCTION SCHEDULE

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

SCHEDULE OF VALUES

QUALITY CONTROL

TEMPORARY FACILITIES AND CONTROLS

CLEANING

PROJECT RECORD DOCUMENTS

WARRANTY AND GUARANTEE



DIVISION 2

SITE WORK

DREDGING

GROUNDWATER MONITORING WELLS

- Installation
- Abandonment

SOIL-BENTONITE SLURRY WALL

PRESSURE VENTS

AIR MONITORING STATIONS

SHEETPILES

TIEBACKS

SYNTHETIC MEMBRANE

GEOTEXTILE

OFF-SITE DISPOSAL

RIPRAP

TRENCHING, BACKFILL AND COMPACTION

[OMC-2-4]
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DIVISION 1

AAO 01000

DM3 01000A

AA1 01010

AA5 01041

AA7 01050

AA8 01060

AB2 01300

AB3 01310

AB9 01410

ACO 01500

AC1 01500A

AC2 01560

AC7 01656B

AC9 01663A

AD2 01669

AD3 01669A

GENERAL REQUIREMENTS

GENERAL PROVISIONS (Civil)

GENERAL PROVISIONS (Illinois)

SUMMARY OF WORK

PROJECT COORDINATION

FIELD ENGINEERING (Civil)

REGULATORY REQUIREMENTS (Civil)

SUBMITTALS (Civil)

CONSTRUCTION PROGRESS SCHEDULES

TESTING LABORATORY SERVICES

TEMPORARY CONSTRUCTION FACILITIES AND

CONSTRUCTION FACILITIES AND TEMPORARY
(Single Contract)

PROTECTION OF THE ENVIRONMENT

CONTROLS

CONTROLS

DISINFECTION OF POTABLE WATER MAINS (Civil)

TESTING SEWER SYSTEMS (Civil)

TESTING PIPING SYSTEMS

HYDROSTATIC TESTS FOR PRESSURE MAINS

AD4 01710

(Civil, Generic)
CLEANING



DIVISION 2

AE2

DH4

DM7

AE3

DNO

AF7

AGO

AG1

AG3

DN1

ON2

02220

02221

02221B

02271

02601B

02612

02618

02622

02700

02713

02722A

SITE WORK

STRUCTURE EXCAVATION AND

TRENCHING, BACKFILLING,

TRENCHING, BACKFILLING,
(Illinois)

RIPRAP

BACKFILLING

AND COMPACTING

AND COMPACTING

MANHOLES, INLETS, AND CATCH BASINS
(Illinois)

REINFORCED CONCRETE PIPE

CORRUGATED METAL PIPE (Civil)

PLASTIC SEWER PIPE

GENERAL UTILITY SYSTEMS
Specification)

WATER SYSTEMS (Illinois)

GRAVITY SEWER PIPES (111

(Wisconsin, Standard

inois)

DIVISION 5

METALS

AJ8 05500 METAL FABRICATIONS

DIVISION 6

WOOD AND PLASTICS

AK5 06520 WEIRS, SCUM BAFFLES, AND TROUGHS

DIVISION 9

FINISHES

AN1 09900 PAINTING, STAINING, AND COATINGS



DIVISION 11

EQUIPMENT

AQ3 11310 PUMPS

AQ4 11311 CENTRIFUGAL PUMP

ARO 11317 PORTABLE SEWAGE PUMPING EQUIPMENT
(Submersible)

DJ9 11317A SUBMERSIBLE PUMPING EQUIPMENT

AR2 11319 PORTABLE SEWAGE PUMPING EQUIPMENT

AS1 11336 SAND FILTRATION EQUIPMENT

AS2 11352 POLYMER MIXING AND STORAGE EQUIPMENT

AS3 11353 CHEMICAL MIXING EQUIPMENT

AT6 11372 AIR COMPRESSOR EQUIPMENT

AX3 11600 LABORATORY EQUIPMENT AND SUPPLIES

ADDITIONAL SPECIFICATIONS SECTIONS TO BE DEVELOPED FOR
WHICH NO DONOHUE STANDARD EXISTS:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

HOPPER

TRUCK TRANSPORT - ON/OFF SITE

"BATCH" PLANT - FIXATION PROCESS

CRANE - DRAGLINE

MOBIL HOME - TEMPORARY OFFICE, WORK AREA,
ETC.

SOLIDS - PUMP

PORTABLE STEAM CLEANER

CARBON ABSORBTION SYSTEM/EQUIPMENT

OIL SKIMMING EQUIPMENT

DECONTAMINATION PROCEDURES



C i
T

AZ2

AZ3

AZ4

BA5

BC6

B06

BC9

802

BD3

604

DA1

806

BEO

BE1

BE4

BE5

BE6

BF1

BF4

BF5

13621

13622

13623

13690

15065

15067

15072

15076

15090

15092

15100

15103

15111

15117

15121

15122

15126

15311

15341

15370

DIVISION 13

SPECIAL CONSTRUCTION

SAMPLING EQUIPMENT

AIR ROW MONITORING SYSTEM

FLOW METER (Magnetic)

PACKAGE SYSTEM I4C PANELS

DIVISION 15

MECHANICAL

FIBERGLASS REINFORCED PLASTIC PIPE

ALUMINUM PIPE

WELDED STEEL PIPE

HOSE, NOZZLES, NON-METALLIC TUBING, AND
QUICK-CONNECT COUPLINGS

PIPE HANGERS, SUPPORTS, AND ANCHORS

WALL PIPES, SLEEVES, AND SEALS

VALVES

BUTTERFLY VALVES

CHECK VALVES

ECCENTRIC PLUG VALVES

PRESSURE REGULATING VALVES

PRESSURE RELIEF VALVES

AIR RELIEF VALVE

COMPRESSED AIR PIPING SYSTEM

CHEMICAL WASTE DRAINAGE SYSTEM

PROCESS PIPING SYSTEMS



DIVISION 16

ELECTRICAL

BI6 16100 BASIC MATERIALS AND METHODS (Used for
Small Projects, Includes Most 16100
Series Sections)

BL8 16480 MOTOR CONTROL CENTER (MCC)

BOS 16930 INSTRUMENT AND CONTROL PANEL CONSTRUCTION

806 16931 MINIATURE ELECTRONIC PANEL INSTRUMENTS

BP2 16937 ELECTRONIC CIRCULAR CHART RECORDER

[OMC-2-5]


