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) tRY TI 3,135/7°34 FROTECT C2DE IS TI

S R PR L VARTAEBLE LISTING ER L L L DR L L R L L e e T )
7O !

50 ! YX= X COCORDINATE VY= Y CCORDINATE

110 ! NNF= USER NAME DAf= DATE

170 ! FNf= FROJECT NAME FR¥= FROJECT NUMBER

1S0 ! HS= HORZ. SCALE VS= VERT. SCALE

170 ! HC¥= HARD COFY 1ID. AI¥= AREA ID.

170 ! VTx= VOLUME TYFE DEFTH= AVE. DEFTH

=00 ! AY= AREA(3Y) OVER$= FRECISION OVERRIDE =LAF
2L0 ' A= QREH(ST) AF= AREA(SF)

TR ! ACREZS= EH(HC:ES) VOL= VOLUME ¢

=T ! FIL= FR FiRG BEEF$= ”GUND FLAF

270 ! Ax= DIGI**'”= CCORD. STRING N= CODRDINATE CDOUNTER

-0 ! == CILTEn FIUNCTION ZSENSITIVITY DUMMY$= DUMMY STRING AR.

Yy ¢ NN= AREA LOCF COUNTER AREA= AREA HOLDING VARIABLE
Ty 1 RASITICN= LOCATION OF "," IN A% ITTER= ITTERATION COUNTER

T30 ! FREC= FRETISION REQUIRED (%) AREAL= FIRST ITTER. AREA

70 ! DR= RD. DIFF. OF AREAS VOL$= VOLUME CCMF. FLAG

70 !

410 136 56 9 W 3 S S 36 I 96 I S 96 3 I I I I IS T I I I I I I I I I I I I I I I 6 I I T I I AU AN

320 'DIMENSION COORDINATES AND STRINGS :

422 DIM ¥x (5000} ,Vv(S000) ,AF(401,Ai$L40],VtF{401,FnFL1SI,Fre(15],Nn$I1S],Das010]
“7 VSTART HERE FOR FROGRAM RESTART :

3.5 'SESET VARIABLES TO © OR NULL

DummvE=""
G Seeo$=”"
342 BEZIN INSTRUCTIONS
q25 FRINTER I3 1
1S3 QUTPUT 2 USING "#,B":2SE,7S
470 PRINT CHR® (129
490 PRINT TAREXY(22,2),"AREA AND VOLUME BY AVERAGE DEFTH"
10 FRINT CHRE(1Z3)
=20 INFUT "ENTER ‘I F2R INSTRUCTIONS CR FRESS ENTER TC CONTINUE".DummvE
TIO IF DummvEs X"I" THEN 681
243 FRINT -

z
(=]
7
3 Volg="" ,
2

=1 ZRINT ° INSTRUCTIONS .
) ERINT
=70 EFIN* "THIZ TEQGRAM COMFUTES AREAS AND VOLUMES FAOM DISITIIZSED INFUT. UsIMse
71 PRINT “THE NUMCNICS 2300 DIGITIZER. AREAS ARE TRACED WITH THE CURSOR, WITh
wh""

572 FRINT "REING COMRUTED FROM USER SFECIFIED AVERAGE DEFTHS. TWO REALINGS CF
cHY
=77 FRINT "AREA ARE NEEDED., AND MUST MEET USER SFECIFIED FRECISION OR BE REZDCHE,

o



"1 CFEN FIGURES

"2)

oNLY MAY
=30
=31
4T|l
€82
SEZ
521

=
&322

"Iy YDU

FRINT "
INFUT
'SET FRINTER FLAG FOR INITIAL ‘I°
Fig=rIn
SUTEUT 2 US
(

S “#,B"1255,79

Ti0 PRINT CHES
TIZo0 1
KAAN
RO FRINT
e INFUT
"ol E
T31 IF Yol$:"y"
732 INFPULT
783 IF Beepsl:"Y" AND Beep#::"N"
INFUT "USER INITIALS?T “,Nn¥

FRINT TAEXY(10,4),"USER INITIALS:
INPUT "DATE? " ,Daf
N FRINT TABXY (10,4) ,“DATE: " ,Daf
s INFUT "FROJECT NAMET " ,.Pnf
FREINT TABXY(10,3),"FROJECT NAME:
INFUT “"FROJECT NUMEZRT " ,Fr#
PRINT TABXY (10,10) ,"SROJECT
INPUT "DC YCU WANT HARD CCFPY?
I Hex"Y" AND Hezo ="N" THEN 2SS0
1030 ¢ BESIMN DIGITIZER INITIALIZATION
DUTELUT 2 USING "#,R";255,79
FRINT CHRI(129)
FRINT TABXY(23,2),"DIGITIZIER
FRINT CHR$(129)
INFUT "HORIZONTAL SCALE
ERINT
INFUT
FRINT
INFUT
FRINT
INFUT ™

1270'SET FORMAT OF COORDINATES

1290 NUTFUT 707:"FORMAT+12T45.12,CL"

1Z10'SET DIGITIZER TO STREAM MQDE
1TTO QUTRUT 707 "STREAMY

13S0'BEGIN DATA INFUT
| 136 'RESET DATA INFUT VARIAEBLES TO ¢
b e=gq1 ALF=m"

w22 VhE=r

1747 Depth=G
OQUTFUT
FRINT
FRINT
FRINT
INFUT

=

ING
122
FRCIJECT

DT INFORMAT ICN
CHR¥ (129)

"DO YOU WANT
~ND

Vol »"N" THEN

THEN

Q50

1020
TG0
A«
110
1Z0
130
170
190
210
1270

250

“VERTICAL SCALE (FT/INCH) T

b4 s b ph s pa

"ERECISION REQUIRED

1ZTO
1790
1410
14706

1450

(U]

2 USING
CHREOLIZ)
TABXY (Z0,2) \"DATA INFUT™
CHR*¥(128)
“"AREA ID.7

» " mE T
'#,E ST

“,ALE

BE
THE CUREDR LIGHT INDICATES
" COWN ON CURVES AND FAUSE AT CORNERS IN ORDER TO
DON'T HAVE TO KEEP THE CURSOR MOVING

FRINT TagY(22,2) "AREA AND VOLUME BRY

72

“DO YOU WANT SOUND DURING DISITIZING?,

NUMEBER;
(Y CR N)

(FT/INCH)?
TAEBXY (10,4) , "HORIZOMTAL SCALE

TREXY (10,6) ,"VERTICAL SCALE
AT Prec

TAERXY (10,38) ,"FRECISION REQUIRED
FRESS ENTER TO INFUT CATA",Dummysf

TRACED

LIFT IT FROM THE BOARD OR OFF THE AREA BOUNDARY
"FREZSS ENTER TO CONTINUE",DummvE

(i=.B0UNDARIES CANNCT
THE RATE COCRDINATES

INTERZECZZT) "

ARE READ, €0 SLOW"
GET ENOUSH FOINTS"
CURING A READING., BUT DON

DURING A READING"

50 THAT TITLE 15 PRINTED

YOLUMES AT ANY TIME DURING THIS

)
782

" NAE

‘WFNnE

"y ErE
"yHcE

INITIALIZIATION"

",HS
(FT/INCH) :

" Vs
(FT/INCH):

",Vs

(Z): ",Prec

CR NULL

AVYERAGE DEFT

SESEICNT

ENTER

Hll

ENTER "Y® OR "N’

‘Y OR "N°",Beep#

" Hs



ras
L5103

ctnda)

13Z0

1570!
1390
1510
14520
14850
16700
146720

F

17
RN W

P b s s

0~
NN RN T
DD O00

S es 9
S RS R RG]

D T

P N L o
-0 g0 me

v a)

g e L4 - jo FOMOOMN DI Z D MO

SRINT TREN/{D0,4) . "AREA ID.: ", 00
'2YTAZS VOLLUME TYFZ IF FLAG [T N

TF volFmont TRENM 1TTO

INFUT "WUOLIME TYFE? ", VEF

PEINT TRBXY(20.6),"OLUME TYFE: *

INFUT "AVERAGE DEFTH(FT;? ",Depth

1 TO CCCRDINATE COUNTER

ulL.Utnnlﬂ

nmmzm[nmuommz'n
1

e

FRINT Thsxvtﬂv 3) ,"AVERAGE DEFTH(FT)= " ,Depth
EEGIN ITTERATION LOOF HERE

SET ITTERATION COUNTER TO 1

Itter=1

SET COORDINATE COUNTER TO -1

N=-1

CLEAR AREA FOR COORDINATES

FRINT TABEXY(1,13),"

PRINT TABXY(1,14),"

SRINT TREXY(1,19) .

FRINT TARXY (1,16} ,"

FRINT TABX/(1,17),"

'FRINT COCRDINATE TITLE

FRINT CHREf(129)

FRINT TARXY(29,13),"ITTERATION ", Itter

FPRINT TAEXY(I0,14),"COORDINATES"

FRINT CHRF(129)
Ittzr=2 THEN 1350
T “FREFARE T3 DIGITIZE DOCUMENT AND FRESS ENTER TO CONTINUE", Dummy
P " FRES3 ‘- KEY OM CURSCR TQ START &ND STOF DIGITIZZR"
IN COCFZINATE ROUTINE

N=N+1
SIN LOCF FCR CCORDS. FAILING FILTER TEZST
D COCRCOINATE STRING
ND TiCMD 64+7
TER TOT:a%
ND 7:UNT
TERMINE °,° LOCATION
sition=FCS(AE,.",")
=ECE, FCR LAST FCINT INDICATOR -

2170 Last¥=(AFf{1.Fosition—-11)

2ISO'RETURN STRING UNTIL BEGSINNING CONDITICON MET
2170 IF Lastss =" AND N=0 THEN 1920

Z1IRCHTEST FCR BEGINNING OF DIGITIZING

2210 IF Lasts="-" AND N=0O THEN 12Z0

Z2TO'TEST FOR END OF DIGITIZING

IS0 IF Lasts="-" THEN ZSE0

:ZTG!DET:FMINE { AND Y CCORDINATE

250 c(NY=VAL (AfCL ,Fosition—-11)

7L V/(N)‘VAL(A!E,051t13n+1,401)

TTTOGUIFILTER FUNCTICN

. IOITEST FCR SFIRST COORD. FILTER FUNCTICN BYFAES
2ITO IR N=L1 THEEM ZiF0

ZTFCHI3ET SENSITIVITY

2410 Fs=,0S

470 IF ABS (M (N=-1) =V (N}) *Fs THEN Z470

24T0 IF ARS (VY IN-1Y=YVv NI IFg THEN L1270

I47 0 COCRDINATES HAVE FAESED THE FILTER TEST

B3

~

a4

L



1

TATLIRSINT COQSTINATES THAT FAST FILTER
TG FRINT TAE. IS 1oi AF
_vIF Basosstyr TIREN EEIT
IEIO GOTS 1R10
TSTOIREGIN AREA COMFUTATION

2570 DISFE "COMPUTING AREA, FLEASE WAITY

CZSFOYRESET COCRD. COUNTER TO LAST VALID

2510 N=N-1
2HZO'COMPUTE AREA AT LIMITS

4
[}
[Q]

COCRD.

2550 Ar2a=.S% (Vi (1) # (VY (N) =Vy (Z2)) )+ (Vic (N) # (Vy (N=1) =Yy (1) }))

IH70!'AREA COMFUTATION LOOF FOR REMAINDER OF COORDINATES

25690 FOR Nn=2Z TO (N-1)

Ty

270 Area=Area+ (. I+ (Vi (Nn) # Yy (NO=-1) =Vyv (NA+1))))
2720 NEXT Nn

2730'AREA LOOF COMPLETED

2770 Ar2a=ABRS (Arex)

TR0 'TERT FCR ITTEZRATICHN

310 IF Itter=2 THEN 2710

TRITO Itter=2

e} Arsal=Ares

IETO 'RETURN TD COCRIDIMATE LCOF FOFR ITT
2350 GCTAO 1570

ZF10 'TEST FOR FRECISON
2770 Dr=Areal/Area
2950 1F Drxt THEN Dr=1/Dr
2970 Dr=Dr*100
2980 !'RESET OVERRIDE FLAG
11 Dvers=""
Z.?0 IF DrsFrec THEN Z0T0O
29%1 'RCOUND ACTUAL FRETISION
TF92 Dr={INT((Dr+.Q0Q5)%100) /100)
TPFT 'DISFLAY FRECISICN MEIZZAGE
TO0OQ FRINT CHR$(1Z29)

L0 PRINT TAEXY(1,17) ,"READINGS DO NOT MEET THE REQUIRED FRECIS

TO1Z FPRINT CHR#F(1Z29)
T FPRINT TAEXY (1,140 ,"

T2 PRINT TAEXY(1,15) ,"FRECISION FOR LAST READINGS WAS

I0Z21 FRINT TABXY(1,16),"

TO25 INFUT "ENTER 'R TO REDO LAST READINGS CR ‘0O T3 QVERRIDE FRECI

MENTS" . Overs

OUZ1 IF Cver$: »"R" AND Over®I:>"0" THEN
: IF Qvers="R" THEN 1570

T4l FPRINT TABXY (1,130 ,"

H

T042 PRINT TABXY(1,14),"

J04T PRINT TABXY (1,135 ,"

245 PRINT TABXY(1,1&),"
O'COMPUTE FINAL AFEAS AND VOLUME

TUBC SIi=INT {{(Ar2al-ar==s; (

TOS0O Af=INT ( (AL #Hs+Vs) +.5)

T1Z20 AVEINT ({ (AL #HS*#Vs) /) +.5)

Z1T0 Acres=( (INTI({(AT /435480 +,0005) #1CQD) ) /100Q0)

TiS0 Vol=INT(((Af+Pepth) /27)+.3)
I170 FRINT CHR$ (129!

TOsE

2] e L]
yDr "5

-
-

—
2

TCN

——— iy
RESIIRE



g -
TasX (20,

1
LI TABRXY (20,.17) ,"AREA(SF)= " Af
FRINT TAREXY(20,14) "AREA(SY)= ", Ayv," "
FRINT TAEXY (Z0,13),"AREA(ACRES)= ", ,Acres,"
FRINT TARABXY (Z0,18),"

IF Vols="vy"
IF Dversz="0Q"
Wwas ACCEFTED FOR THIS AREA"
'TEST FCR HARD COFY
IF Hc="N" THEN I890
VFRINTING SUBRCUTINE
DISF "FLERSE WAIT UNTIL
FRINTER IS To01
'LCE AT FRINTER FLAG
IF Fig="C" THEN IT470
TO PREINT CAHARE(ZY %" (sShulfP"
TA21 IF VolfF="N" THEN FRINT ¢
IF Volf&="Y" THEM FRINT "
IT10 PRINT ¢ WARZYN ENGINEERING INC. "
FRINT CHR2(Z7)%" (s10OhubFP"
FRINT Y"USER INITIALS: " NnF,TAB(460) ,"DATE:
FRINT
FRINT
0 PRINT
FRINT

FRINTING IS COMFLETE"

FOR Q CR

[}

“,Das

"FROJECT

"FROJECT NAME: " ,Pn¥,TAR(43),"HORZ.
"FROJECT NUMEER: " ,Fr¥,TAE(45),"VERT.

SRINT TAER(4S) ,"FRECISION(YN}: " ,Frec

THEQ 'SET FRINTEZR FLAG TO COMFLETE (C)

"ARES
IF YeolE="vy"
IF Vol&="Y"
FRINT
FRINT
FRINT

ID.: " ALE

THEN PRINT “"VGLUME TYFE: " ,Vts$
THEN FRINT "AVERAGE DEFTH(FT)=
"AREG(SI) = " LAl

"AREA(SF) = " Af

"AREA(SY) = " LAY

FRINT "AREA(ACRES)= " ,Acres

IF Velfs="y" THEN FRINT "VOLUME(CY)=
IF Overx="0" THEN FRINT "NCTZ:
THIES AREA"

FRINTER IS 1t

'TEST FOR ANCTHER COMFRUTATION
'RESET Dummys TO NULL
Dummys=""

INFUT “ENTER 'A°

"yWol

FOR ANOTHER RUN; 'R°

THEN
THEN
THEN

173¢

land —
e -d

3970

DummvE="A4a"
DummvE="R"
DummvE="0"

U N RS
ZwamMmm

TZ IEFO
TeTo SF “EvE e e e PLEARSE
IGFF0 D

THEN FRINT TABXY (Z20,17),"VYOLUME(CY)= *
THEN FRINT TARXY(1,18),"NOTE: A FRECISION

AREA COMPUTATIOCNES"
AREA AND VOLUME COMFUTATIONS"

",Depth

A FRECISION OVERRIDE

TO RESTART FROGRAM; ‘0

'yVol

OVERRIDE OF ",Dr,"%

INFORMATION®*" TAR(43) ,"#*INITIALIZATION DATAx"
SCALE(FT/IN):

“.HS

SCALE(FT/IN): ", V3

oF "

] A

TO QUIT",Dumm

IN

YCUR TIME (o rivoon
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F-¢
AREA COMPUTATIONS
WARZYN ENGINEERING INC.
" USER INITIALS: LAR / DJD cwHecxgy DATE: 2-6-85
3-4-85
#FROJECT INFORMATION#* #INITIALIZATION DATA*
FROJECT NAME: omc HORZ. SCALE(FT/IN): 40
FROJECT NUMBER: 11837 VERT. SCALE(FT/IN): 40
PRECISION (%) : 98
AREA ID.: PAVEMENT REMOVA LUME - CRELENT Dirc_.yowu_. LAGOON) ARSEA
AREA (SI) = I9.2242
AREA(SF) = 62759 =F
AREA(SY) = 6973

TEA (ACRES) = 1.441

et

o
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USER INITIALS: LAE ~ D39, DATE:
CHECKEp

*FPROJECT INFORMATION#* 3-4-85 #INITIALIZATION DATA#*

FROJECT NAME: oMC HORZ. SCALE(FT/IN):

FROJECT NUMEER: 11837 VERT. SCALE(FT/IN):

ARES ID.
AREA(SI)
AREA(SF) =
AREA(3SY) =
“QgA(ACRES)=

S

o

Aco 7o Amove :

LRESCEIAIT O
CoVA L (AGOON)

AREA COMFRFUTATIONS

FRECISION(%):

FINAL COVER AREA
&62. 1786

417

1104646

2.282

z4a' « 18Q0'2 45,360 <t /

Ga 417 <}
4s 260 <t /
(44777 of = 33z Acren

WARZYN ENGINEERING INC.

98

PerH AREN (FINAL coverzs 1T)

2-14-85

40
40



O RAINAGE AR.E#E
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Crezcaor D /Ouac Aeaco 1D
AREA COMFRUTATIONS
WARZYN ENGINEESRING INC.
USER INITIALSE LAE DO O DATE: ~emoo3s
CWECKEp
«FROJECT INFORMATION#* 3-4-8s #INITIALIZATION DATA*
FROJECT MNAME: oMC HORZ. SCALE(FT/IN): a0
FRCSECT MUMBER: 11877 VERT. SCALE(FT/IN): 40
FRECISION (%) : g8

AREA 1D.: DRAINAGE AREA 1
AREA(SI) = 1.7258
SRER(SF) = 2751
SREATEY) = -7 ,///////
~AREG (ACRES: = Rt
“ATE: A& FRECISICN ERRIDE CF ©5 . WAS ACCEFTED FCR THIS AREA
REEA ID.: AREA 2
AREA(SI) = J.u1zi///” .
AREA (SF) = 4871
AREA(SY) = 37
AREA (ACRES) = L111
NOTE: A FRECZISION OVERRIDE OF 27.24 “. WAS ACCEFTED FOR THIS AREA
= _
\,
SEEZA IDL: AREA 3
AFENZED) = 14, =4u/////
AREA(SF) = favclrd
AREA(BY) = 2586
AREA{ACRES: = .ST4

£3 ID. AREA 4
sfeaiaty = 13, 7:5//////
AREA (SF) = 29SS4
AREA (3 = TI34
AREA ‘ACRES) = L6783
ARES ID. AREA S
AREA (3D = 3.6574
AREA(SF) = 17852
AREA (SY) = 15329
AREA(ACRED) = .Z13
AREA ID.: AREA &
AREN(SIr= 13.8553//////
AFES (ZF) = 22148

Ai3Y = 236
~rES ACRESY) = L5079
AREA ID.: AREA 7
AREAST) = 6.1327'///,,/’
AREA(SF) = 9814



AFEA ID.: ARES &

AREA(SI) = 9.“95a
AREA (SF) = 4SS
AREA (SY) = 151/

¢ AREA (ACRES) = .IZ4
AREA ID.: AREA 9
AREA(SI) = - 6.1315
ARES(SF) = 58472 V///////
AREA(SY) = 1094
SREA (ACRES) = L2058

VDTE A FRECIZICN DVERFIDE OF 97.3%

Lt

~ ARES IT.: AEEA 10
AREA(SI) = :.4e"b//////
AREA (SF) = 972

| AREA(SY)= 44a1

| AREA(ACRES) = L0991

[ /“*q 0. : REA 11

l (S = 2.73%7

EEA(QF/= az 34
| AFEA(SY)=

' AFREA (ACRES) = .101

NCTE: A FRECISICN CVYERRIDE COF 97.99

SREA ID.L: AREA 12T
EA(S = g.247:
—RSREA(SF) = 1315S L/’////
AREA(3Y) = 1466
AREA (ACRES) = . I03

% owWaS ACC

EFPTED

FOF

=1
p
-l
i
1

™
m
I

THIS AREA

X THIS AREA
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PARKING LOT CONTAINMENT CELL

WARZIYN



F-1:3
PLATERL ARER
~ .
‘ FARKING LOT CaagmnMerIT
AREA COMFUTATIONS
WARZYN ENGINEERING INC.
USER INITIALS: LAEDJD CATE: 2-17-28<S
CHECRED
#FRCJECT INFORMATION= 3-1-85 *INITIALIZATION DATA*
FROJECT NAME: oM HORZ. SCALE(FT/IN): 40
FROJECT NUMEEFR: 11827 VERT. SCALE(FT/IN): 40
FRECISICN (%) : 9e
ARES IT.: FAVEMENT AREsA.
AREX(SI) = 111.9198 :
AREA(SF) = 179@72‘_,,f”’//
IREA(SY) = 17527
ARES (ACRES) = 4,111
W,
.



-
JSER INITIALS: LAE Do DATE: =-19-2
s CHECKLY

#*FROJECT INFORMATION* 3-4-a5 *INITIALIZATION DATA#*

FROJECT NAME: ocmc HORZ. SCALE(FT/IN): 40
FROJECT NUMEER: 11837 VERT. SCALE(FT/IN): 40

. .AREA ID.:
"AREA(S51)=
AREA(SF) =
AFREA(SY) =
AREA (ACRES) =

NN

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

| NOTE: A FRECISION OVERRIDE OF

e
‘ l-n-C-::'\‘l ID- .
AREA (51) =
AREA (SF) =
( AREA(SY) =
AREA (ACRES) =

AREA ID.:
TRES(SIH =
~EA(ZF) =
~—AREA(SY) =
AREA (ACREZ) =

SHACL (2:PraP

PARKING LOT CoONITAWNMNEIIT CELL
AREA COMFUTATIONS

F- 14

WARZYN ENGINEERING INCO

FRECISION (%)

RIPRAP NEAR SHQORE

28

6. 86976
10715
1191
246 Acowva SHoRE
A=10T6 +24888 = 35,601 5T
RIFRAF NEAR SHORE x L.o= ‘o account

2763
. S571

RIFRAF AWAY FROM SHORE

15. SSV for Hhe 31| s\ape.

?7.54 % WAS ACCEPTED FOR THIS AREA

28.9371

45379

g A-.um..‘ Fror SHors

1.065 A= 4319 + 20016 347,195 of

RIFRAF AWAY FROM SHORE
12.98S1
20776 _—
208
.477

N T X1

r/4::A~.AdU5\=tcﬂj$q513 for small npwEe

o
-~

/ .
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AREA COMFFUTATIONS

USER INITIALS LAE Dy
¢ HECKE
«ERCJECT INFORMAT ION* -Cﬂego_
“ROJECT NAME: oMc 3~ 4-Bs
FROJECT NUMEER: 11837 :

AREA 1D.:
AREA(SI) =
AREA (SF) =
AREA(SY) =

AREZA{ACREZ) =

R
'
\. !

_JEA ID.:
IREASIN=
AREA(SF) =
AREA (SY) =
AREA (ACRES
NOTE: A

_—

)=
FRECISION OVERRIDE CF

LARGE RIFRAF AREA

15. 1095
na17s _—"

2588

oo
v st ed

LARGE RIFRAF AREA

I.05TT
544

<112
7.5

Avens = (24,115 + agaz)x105 =

WARZY RN ENGINEERING INC.

DAT

n

#INITIALIZATION DATA#*

HORZ. SCALE(FT/IN): 40
VERT. SCALE(FT/IN): 40
FRECISION (%) : I8

“ WAS ACCEFTED FOR THIS AREA

'ECZESCKD‘S% _///

for 311
3&:5\09@.



-« AREA ID.:

PAarinGg oT Dramwace Aners

AREA COMFRFUTATIONS

WARZYN ENGINEERING

LAB/// oup

CHECIKED
+FROSJECT INFCRMATIOM* — -
FROJECT NAME: omc 3-8
FROJECT NUMEER: 113Z7

DRAINAGE AREA 1
AREA(SID) = 1Z.281Z

RREA (SF) = 21220

AREA(SY) = 2781

AREA (ACRES) = . 4338

=R ID.:
ARZAR(ZI)=

AREA(SF) =

CRAINAGE ARE4 2

7.5418
12067 _,/”’/’

AREA(SY) = 1341
AREA (ACRE3) = 277

DRAINAGE AREA 12
~—=R(3I)= Z4.7C1

AREA(SF) = 9822

ARES(SY) = 4791

AFEATARCRES) = .07

f"?Q'ID.:-

InNC.
DATE:

*INITIALIZATION DATA#*
HORZ. SCALE(FT/IN):
VERT. SCALE(FT/IN):
FRECISIDON (%) : 78

See atuehad priwk

Rescr 71O

Secriom poa Axzms

By

O aar~ace Cﬂcfvur/o.-‘ )
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I User INITIALS:

PARKING _oT
DrAaIvAGE ATEAS
For LLRB DEVTH

AREA COMPUTATIONS

LAg///f;:,

! cniches
«FE0SEZCT INFTRMATICONS -
FRZIECT MAME: omc -4 s
FECOZZT NUMEESR: 112827

AFEES ID.:
~AFEAiST)=
AREA ' SF) =
SFEYVIEY) =

PRTAACRED: 2

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

‘

A~

1 flal
AFEAL
AREA (
~RES(

D W (1

~FEA ID,:
ARZAI3I=
AREAISF ) =
SRZXI3M =

AREN LACRES) =

Q)

FARK ING LOT DRAINAGE 10O
nnlazer

ezl —

2992

-

DRAINAGE AREA 2 TO CURB
31.:90{/’,,,

20064
%63

1.149

ORAINAGE AREA T TO CURB
o=, o352

ictes

ag17

.9

DRAINAGE AREA 4 TO CURE
2r.=s7

Sidaz

137

.79t

WARZYN ENGINEERING INC.

DATE:

*INITIALIZATION DATA+
HORI. SCALE(FT/IM:
YERY, SCALE(FT/INI:
PRECISICN (L 32

LURB - 1 (see TRE:0US :—'ZA...)\\):;)

Y

~1-83

30

29

~
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WARZYVN ENGINEERING, INC.
MADISON. WISCONSIN

By AD_____ 0aTed 85  SUBJECT QNG DRAWAGLE CALLULATIONS sHeeT NO. --1---0:-' 1S
cHKD. BY 09N DATE2-9-85 __ _(QuEEPT_SufmitrAG_ ____________ JosNO.__ L\&DT______
_____________________ Qrekasl RuTy/ovaL (AGoOM AREA. . ...
ArPeEiooix. G
|2 drawnage areas are to be considered. Dee Greas n
A'Ppéw.étx F
Aeea 1 = .06 Acre — Agea 1 =.232 ~ Jee oompwk\’
Arsa 2 = .t Acre 7 Area &= .33 Comps. in
ARea 3 = .53 Acre — Aren Q= .23 Acpendix F
Deea 4 = & Area 10 * .09
Area B = .32 — Aeea 1t T .10 S

Arza b = .1 — Area 12 .30 _~

Desian Asscmp"mom

cs will_be based on volume of waker Hok results
frem o 24-hour, 2S-year shorm per Subpart N
of 4O CFR 24
Flows will be calcu\aked us\g Yo Rahona) Tormuda
Q= e A
w hare
a={low (d}3
Q> vundtfcoefhcients Sor sp&\‘riec\ \ond s L
C= To-.95 or asphalt (ee Fiq 2,0ehil € A
wewill e £=.85 (see NoTE -Fig -2
L* ranal) 'mkns't\mj for the Zs-year, 22-hr
sorm. |
L= 57 n/dau (cee Table > e \o-a)
A-‘ area. Cor..rcsB

Onch flow= wirHuw Hha medihee 5\—:«:\5 were evaluated ‘huve.
Addihona areas will e evalundd for hnal Aes\av\ e r
sk aceess +o determina ochual c\m\wx.\e, P erns .
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WARZYN ENGINEERING, INC. <-2
MADISON WISCONSIN

BY A2 ____0aTeEL.26 85 sussect QML DRRAIMAGE  CALLS.  sHegTNo. ._ &= . crF _\S

crkp. By D20 _oate 14785 __LONMCEPT £URmirTAC Jos No.___Jlle>T

e Tl e S e e e T e e e e e - - -

Calculaton of indensiby for each arca
(See Ty 15:24,p 1)
1 t. = S'jze (1.5% paved) + 40525 (7%, poned) + ‘55‘/ 14 (5%)
= L2 mun ‘
; < .LS (Sce. Takle \) P \O~Z> [2.5""/h(
2.

b = as' [es + \'s'/u.s (33%) + 2e0fid4 = 2.7 min
[ < .65 n '

5

+c= So‘/a.q - ls‘/n.s - \40'/\.4 = 2.Lmn

L < .65 n
a4 f=220/es +zofus 4 188 )1as 2T min
L4 S
4 t - qo'/z.s . zc/n.s + 3%/14 s 1T min
, | &S \n
~ ‘ -
G s oedfesssfus 2 wefid 2 25 min
L “bSn

\

\eo'fz.s +so‘/szs + s0'har 1A min
L &~ LS \.V\.

‘5/, 'l'c;: ao‘/n.s *4&0'LI.4 =

= 5-7 M\‘m

L=.72m (nrerpolated fom ke 1)

/ 1, - "10‘/25 ~ Zo‘/n.s ~ aso'/l.‘# » 4T min
L L LS \.V\.
{ Y =20/ns + 20tk D1 mun
.= 20/ [
LS

-~ - 20/irs + 270 [id = 22 mun
L ¢.L8
\4 k= 7073.5 -+ Zo‘/n-s + ’5oc'/l.‘+ * 4 {min

» wm L&, oS




WARZYN ENGINEERING, INC =2
MADISON. WISCONSIN

Colcolodon of Flow @ (ef) G=ci A
L @=.85 (ushabu) 6o = j40ch /
2. @=.85(63)11) *sa0 = .13 cbs —
3 = .85 (k=) (S3)ts20 = 35| s —
4 = .85 (ea) S0 -4 5ids —4-{- largest $low
5 - 85 (X3 ssr0 2212 s
“. = . 8% (L) 5) sa00 = 338 ck o
1. : .83(.&%)6253?sxuo¥\.$i s —
g @ 85(72X32)*Sx0 2242 S5
9 @ .85(6s)(23) Sx60 =LSL s —
o @@= 8s(esX.09):Srwo =0 -~

0 @ 850w 10) TS 0

" 1]
o &
(4] 'Y
T

\\ AN

2 &= .85 (.GS)(. ’:O)*S_xeo



WARZYN ENGINEERING, INC. <1
MADISOM. WISCONSIN
ay LA ___0ate 2:27.8%F susiecTt QHC. DRAINAGE smeeT no. . D or 1S
crxo oy DID oate 310786 _ComcenT_ So8mirac . ____ joBNo.__J1B3T ______

Ditn Caleulotions

Assume o V-dikh.

bOH’DW\ w\A\J’\ %s ') ‘
5ié\€.%\o ces <SS = 2 Assump*'mm
S\OPQ, = .5"/0

fara\e&’c' How = 4.3 ks

_ (p 1z of this pacha})
Hann'\nﬁ‘s equahon, (sce atrechdd wa.\ru'strcp.s éZ?r' p 21 2)
‘ Re/e
assume y= .8
n= .0l» —ee 'ka\o‘e\O'\)F\Z, A= 128 #*

) f,dz T Y]
__@’ n AIZ/SS g

( Fon. comun_ﬁs,mAgT‘) P>
\ 8%

= T * 2w
S= s0S

Q= '3% (28 s0uX 00 = 5.25 f>
largest @ hom page 3.5 4s) I
So de,p“n: -&‘
Since Hha druinoge aras are so small and e amuv\dwod.w
£ only T'-2 baow axshig surface:, druinage swales

will bl desigred with an opgroximate ok deptn
o} ©.8' and & Mo slope oF o.5 Yo.



PARKING LOT CONTAINMENT CELL
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WARZYN ENGINEERING. INC. <
MADISON. WISCONSIN
gy LAR ____0ateC LT OS suaiecTONMEG _DRAVIAGE CALLS. sHEET NO. _“5__ LOF _ }_S_-.
crxo. g8y 040 _paTe 37785 _(ONCGERT _ SWUAMITTA- ____________ jcB NO.___1\&2

There are | dra-naqc areas Yo dikhes o be s122d

Azea | = 49 acres 7 Aeen 1 -.09 acres)] Alse
2 - .Cc8 acves 7 8 5020 +.2] | See com\::u\ur
3 <2 |90*125". SS Acvg/ 9 =(|7obtoo{t)'@os.lq COW\?\ o
4 = losigsr.55 1o ~(b0sR0f2) ¥ g0 - 1T Append\i F
S T lpxias=. 98 - | =80*20= .22 -~
o =(40v190)(jgosas|)r.27 1z .91 Acres

Desagn As&ump{-{ons
Z4 hour , 2%- year storm See Crescent D\’rdn/
@@= QA , . Oval Lagoon sechon
Q= .85 (Fa 2 DAL i)
Oo\\culc}wnog |nknslthj (Fla 152 for fpe va\ue\) P HX
Y = Zso/s.zs (%) + 440'/\.1» (5%) =T.5 min —
- 40/5_5 4-_25/0.5 + 50%.l. = L7 mm~ /
= 40[g.s (33%) + 4s/|.e, (1.5%) + 90 /11 (s%) = RS NN
= 40 /om (33%)+ Sofie *+ \@s/1.123.3  or_~qofax * Zofis s/l 1t

40)65*— 40/\»& + 180/l = 3.2 vaime

200//325 4 Bo/l1 2 lLlmw ~

40//|.8 + Z.lo'/s.zs= Lol mh\.../ -
cpo'/a.s - \l.s'yl-' T 2.0 M -~
bo[8.S ¥ 1S/i1 = Z.6win /
b'S/éaS' + \\Q,\.l = 1.® M\;s/
Ls'fa.s + No|n) = LB mia T

- ‘Lbo/s,zs * 3$d/|.| - 6.6min /.

woa "

DL 4 bW

/’

8

NP L g o S R o

~
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WARZYN ENGINEERING. INC.
MADISCN. WISCONSI

By LAR_____ DATEZ2 2885 SUBJECT _Oflé DRRAIWAGE ________.__ sHEET NO._ 2 ___oF _IS.
cHKo. BY 040 _DATE 2:2-8F __CONCENT _SWAMiTTAC___________ JoawNO. __ 11827 ____.

Fird inkensiy valuas (‘usinﬁ Table 1,5 10-2)

I t =.9 \"ﬂ./"{S mn *LO minfhe = T2 inlhv -~
z | €S /5 2o » T.8 wn|nr -
3. | < .65/'6 10 T 7.5m|~.« -

q 1 LS /5 x0T T8 ™ [
s | < .t.S/S 2200z 1.8 iy
L. 1 <.W5/5 %60 LB wfue T
1
8
q

\

.\ < .63/5 | XD T 7,6 l'v\\hf ~
| < WS/ 5 rwo 7.8 1n|wr -
\ 4‘-651% %0 T -8 m(\w -

. | <.LS/S 260 = T8 w|w =~
i 4.05'/5 re0: 7. ® \'v.‘\« —
2. | <€ I.'oq/q.q o = 1O wlw _—



WARZYN ENGINEERING, INC.
MADISON. WISCONSIN

C,alc,ulo.\'\é\r\. of flow @ CC&'E) @’ X A

i

Q:85(1.2)9) = 3.0ch
Q- .es( T 0Y.28) 1.9 e —
Q:.as (78 )(sé) =36 s
G=.85(7.8 (s2) =30 5 _
Q-es(78 )(‘s/éﬁ =36y ~
Q=.8s(78)(zD=1.6 fs —
Q-8s(18)oNe0.0ch.
G=.85 (18)(2) = .4 cfs _
Q858 1D s |3 dy _—~
@82 (TBT) =t fs
G-es(1a)2d) = 1.5 fs —

@ =.85 (‘7.0)(,#/) : S 4cts /4——- laraes\v flowd

<-7
SHEET NO.__ £ __oF _|>_
JOBNO._____ uea7___.



WARZYN ENGINEERING. INC. <3
MADISON. WISCONSIN

By LAR ____pate 22885 sussecT OMC. DRAPOAGE CALLS. .  SHEETNo. & ___oF 15
cHKkD. BY DJP_oate 1-7-8S __CowmcepTm _SUuAMITAG  _________._ joBNo.___MEITL ____

Direh Coalevlabions

Vidikh -

\Oo\“bvm w\cﬁ-k =0 ASSumpjﬁons
sideslopes  $h2 2|

S\ope .S%

\oxae_s* flow= m4cfs /see P (33
Har\r\mﬂ‘s &ﬁun.‘\-\'om
Q- ‘_:1 AE%S""' &% A

. n=.02%5 . SQL.B A- V'
| A= 2 ft® P=447 #
Q<44 chs -~ R= %a.q7 =, 447
Say At
A=>247° P= 49
- R=%%Yaq = .49
Q= 3l

therefore. depth gis between 1L\ and 1.O' say A= 10 _

D'r'o.'w\p.ﬁo. dikcdus wall ba d&\:\iM.A wath. an g.?PrB'\L\M'}i-L
Masiaum decth oF 1.0' ond a slepe of 0.5 %.



G 9 - 7//5
FACILITIES DEVELOPMENT MANUAL Procsdure 13-10-5
DETAIL A

RUNOFF COEFFICIENTS (C), RATIONAL FORMULA T~
Hydrologe Sod Group:
A s < ‘ 0
Percont
Siape Asnge (Percent) Sooe Range (Percent} Slope Rengs (Percant) Sioge Rangs (Percent)
Land Use Aree 0-2 2.6 [880vw 0-2 2.6 [sa 0w 0-2]2-6|680w 0-2 | 2-8 {64 0w
inguewt. . .. % o087 |oss oes | oss oss| oee o6t {om| ose 068 [oee] o070
ass | oms 0ss | oss [oss| oces oss | oss| os7 0gs [oss| om
' Commercsd . . . ”* an |on erz | en 072} omn 0.72 | 0.712{ 12 072 jon2| on
: ose | o cse | o9 |ose]| om ose |omm| os0 oss jose| o0
High-Oenmty
Aeusontiat . . . © 047 | 0.00 050 048 {030 | o082 e | oM 054 os1 | 0s3| ose
ass | om0 0.01 08y | os 0.6e 080 | 082]| oaes 082 |oes| o
i ’ Megmum-Oennty
Mesusontiel . . . b} 02s | 038 o 027 030 | o038 030 | 033 o038 033 [ o3| o4z
, 033 | 037 0e | 033 |o0239| o4 038 [ 0e2| oee 041 |oas] ose
Lovwe-Oenuty
Aesdontiat . . . 18 014 | 019 02 | o017 o a2e 020 |o2s| o 024 |o028| oas
0x2 o 029 | 024 |ozs| a3e 028 | 032] 040 03 03| oes
! Agrcutture. . . . s oos {013 are | an 01s| o 014 | 019 o028 018 o3| om
i 0.4 |08 022 | 01¢ | o2 (3] 0 [ 02| o03e 02¢ | 029 o041
Owan Spacy . 2 008 | 0.10 034 | oo |o033] o019 092 | 017] o026 018 | o ozs
0.1t |ote 020 | 014 | 019 02 018 |03| ox 62 jo?| o
! Freswoys sng
Expramowovs. . . b, ] 0s? |oss | -oe0 { oss |o0so| om 0 |o0s'{ om 0 | 082 oOse
) 070 {on 0rz | on erz{ ore arz {ora{ ar 073 [ors| o
| 7 e s DETALL B
RUNOFF COEFFICIENTS FOR SPECIFIC LAND USE
f Mydraloaic Soil firowp '
' A ’ c D
Slope Rance (Percent) | Slope Ranae (Percent) | Slope Rance (Percent) | Slope fance (Percant)
LAND USE: =2 2.6 1 6 8 Over 0.2 26 | 6 § Over 0-2 2.6 | § % Nver 0-2 26 | § A Over
Row .08 .18 .22 .12 ¥y ¥4 15 .28 .3 .19 .23 .38
croes .22 .2 39 .26 .34 .- X 37 .50 . .4 .56
1 ri 19 .20 .24 .19 .22 .26 20 .23 .20 .20 .28 X
M::nrf“ " .24 .26 .2 .28 .28 .13 2% .30 3 4 .32 .40
[ 1 .25 2?7 .2 . .
3 “tu:f,“‘- .32 ] .3 3R
PAVEMENT:
Aspmalt . also =ee noe Helowd
Concrete . . .80 - .95
Srick .70 - .80
Drives, Walks W75 - .88
Roofs . I8 - 95 LT
- : énvﬂ Roads .40 - .80
] Shoulders )

NOTE: The lower C values in each range should be used with the relatively low
- intensities associated with 2-to 10-year design recurrence 1nter_-va1s whereas
' the higher C values should be used for intensities associated with the longer

25-to 100-year design recurrence intervals.

oaa July 2, 1979 FIGURE 2 1ot
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STATE OF ILLINOIS

e o FER 22 1965

REGISTRATION AND EDUCATION
WILLIAM H. ROBINBON

vl ﬂﬂinoil.\ State Waten §unue%

MATURAL RESOURCES
AND CONSERYATION

WILLIAM M. ROSINSOM . . CNAIRMAM

BIOLOGY . . . , . . THOMAS PARK P
CHEMISTRY . . . . . ROGER ADAMS WATER RISOVRCES BUINIDING BAIL: BOX 232, URSANMA. ILLINOIS 41801 L ] AREA COODK 217

EMGINEERING . . ROSEIRT H. ANDERSON QOf €. SPRINGFIELD. CHAMPAIGH PHONE 333-8210
FORESTRY . . CHA®RLES K. OLMSTIO .

GROLOGY . . LAURENCE L. SLOSS

SOUTHERN ILLINOIS UMYERSITY . .

. Moass
UNIVERBITY OF ILLINOIS . e s WILLIAM C. ACKERMANN., cuigr

DEANM EMIRITUS WILLIAM L. EYEWITVY

Subject: Technical Letter 13 December 1870
Rainfall Frequencies

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 meximum-period rather than clock-hour or calendar=
day amcunts. Amounts apply to a point location, and within 5
percent limits, to areas up to 10 square miles,

Use of the tables 1is i1illustrated by this example for table 1l:
Assuze that one wishes to obtain an estimate of the maximum 30-minute
rainfall amount that will be equaled or exceeded in an average lO-year
period, or 5 times in 50 years, for any location in the Northwest
Section. To cbtain 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 30e-minute storm periocds, 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 F, 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,
Wl < CSumania O

William C, Ackermann
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TABLE 1
AVERAGE RAINFALL FREQUENCY FOR STORM PERIODS
OF 5 TO 60 MINUTES

Average Northwest Section
Rkecurrence
Interval Depth (inches) for Given Storm Period (minutes)
(years) 5 10 15 20 30 4 50 60
2 0.35 0.55 0.70 0.80 0.95 1.10 1.20 1.25
[ o.40 0.,70_ 0,90 1,05 1.25 1,40 1.55 1.65
0,50 0,9 1,25 1,50
0.6 60 1
50 0.75 1.3 1.90 2.3 2.95 3.1
100 0.0 1.50 1,90 2.20 2.65 3.00 3,30 3.55
North Central Section
2 0.35 0.55 0,70 0,80 0.95 1,10 1.20 1.2%
5 o.4,o 0,65 0,85 1,00 1.25 1.35 1.45 1.55
10 0.50 0.80 1,00 1.20 1.45 1.60 1.75 1.95
25 0.60 1,00 1.25 1.25 1.7 1.95 2.15 2.35
50 0.70 1.15 1.25 1.65 2.00 2.30 2.50 2.65
100 0.80 1.30 1.65 1.90 2.35 2.65 2.90 3.10
South Central Section
2 0.35 0.55 0,70 0,80 0.95 1.10 1.20 1.25
5 0.40 0,70 0,90 1.05 1.25 1.%0 1.55 1.65
10 0.50 0.85 1,05 1.25 1.50 1.65 1.80 1.95
25 0.65 1.10 1.35 1.60 1.95 2.20 2.40 2.55 |
50 0.80 1.30 1.65 1.90 2.35 2.65 2.90 3.1C ~
100 0.95 1.55 1.90 2,20 2.70 3.10 3.40 3.60
Southeast Section
2 0.35 0.60 0,75 0.90 1.05 1.15 1.25 1.35
5 o.4s. 0.7 0.95 1.15 1.35 1.55 1.65 1.80
10 0.55 0.90 1.15 1.35 1.60 1.85 2.00 2.15
25 0.70 1.15 1.45 1,70 2.05 2.35 2.50 2,65
‘50 0.85 1.40 11.75 2.05 2.50 2.85 3.10 3.25
100 1.05 1.70 2.10 2.45 3.00 3.40 3.70 3.95
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TABLE 3
OF 1 TO 10 DAYS

Northwest Section
Depth (inéhes)'tor Given Storm Periods (days)

AVERAGE RAINFALL FREQUENCY FOR STORM PERIODS

Average
Recurrence
Interval
(years)
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272 WATER-RESOURCES ENGINEERING
'Z,Y\d e o .
Linsley 8 Franzana

FABLE 10-1 Vulues of the Roughness Cocfficient n

Channel materiil "

Plastic, giass, drawn tubing 0.009
Neat cement, smooth metal 0.010
Planed timber, asbestos pipe 0.011
Wrought iron, welded steel, canvas 0.012
Ordinary concrete, asphalied cast iron 0.013
Unplaned timber, vitrified clay 0.014
Cast-iron pipe 0.015
Riveted steel, brick’ 0.Q16
Rubble masonry 0.017
Smooth earth 0.018
Firm gravel 0.023
Corrugated metal pipe 0.022
Natural channeis in good condition 0.025
Nautural channels with stones and weeds 0.033
Very poor natural channels 0.060

noted that ¥ and Q are proportional to 1/ and S proportional to * so thai
values from the nomograph may be readily adjusted to any other value of 2.
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 aumospheric pressure, and the flow is
the same as that in an open channei. It is often inconvenient to compute
R and 4 for partially full sections, and it is simpler to caiculate ¥ or Q 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 0.8D,
the wetted perimeter increases more rapidly than the cross-sectional area
because of the convergence of the pipe walls. Hence R, and consequently ¥,
decreases. Maximum discharge occurs when d = 0.94D.
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,

0= 1743 AR® 5% | (10-5)

and substituting for 4 and R expressions involving 4 and other necessary
dimensions of the channel cross section. The resulting equation requires

! The roughness coefficient » varies somewhat with depth of flow. This variation is reflected in
Fig. 10-3. See “Detign and Construction of Ssnitary and Storm Sewers.” ASCE Manwal/ of
Practice 37, 2d ed., pp. §7-95, American Society of Civil Engineers, New York, 1969.

~e - r——

FIG. 10-3 Hydrau

a trial-and-error
depth may be co:
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TECHNICAL MEMORANDUM

DATE: February 6, 1985

TO: Project File - 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 tc minimize the possibility of offsite transport of
contaminants. Decontamination areas must be located tc 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 1locations will be determined
once material handing schemes are finalized. Presented below are
general procedures that should be included in the decontamination
process.
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Vehicle/Egquipment 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.

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. Socap 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.

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

M
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TECENICAL 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 purpcsaes of the
testing were to: (1) Define the physical properties of the

fixed matarials and establish the approximate quantity of agent
necessary to produce a solid easily handled and transported for
disposal, (2) Estimate the impact of o0il 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 rsla-
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 evaluats the ability of the fixa-
tion agents to reduce the leachability of PCBs from the sediment
solids.

ica e s

Sediment samples wers collacted at two harbor locations on Novem-
ber 19, 1984, by USEPA personnel and shipped to Donchue & 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 tha 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 PCB
analysis. Laboratory results are shown in Appendix B and
sumnarized 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 £f£ly 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.
Cups 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 sanmples
were retained. The overall increase in volume was measured for
representative admixtures and the bulk density of the excavated
fixed material was estimatad.

Relative strength measurements were taken using a SOILTEST
Mcdel CL-700 pockst penetrometer calibrated in tons per square
foot. Determination of flowable 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 ohserved, the mataerial
acted as a fluid, and sample voids were cobserved to close.

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

1. The dredged materials wers 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.



Page 3

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 Ne. 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 (PCB), or sand
content would significantly affect solidification.

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

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

2. Cenment 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 1less than these ninimum 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 ceament 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 rslative strangth 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 o0il to a dredged material sample mixed with
50 percent cement (center of usable range) produced a
slightly weaker but otherwise satisfactory fixed material.

7. Wi<hin the acceptable ranges of fixation agent:water ratiocs
(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 gravitylot
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.

oncilusions

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 charactaris-
tics of the cured material may be 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 cursd 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 handla.

Changes in o0il or sand content appear ¢to cause only minor
changes in the characteristics of the fixed material, whereas
changes in watar content will cause more of an impact on the
daily fixation process.

Recommendations

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
cest 1is considerably less than cement ($12.00/ton versus
$72.00/ton for cement, bulk F.0.B. Waukegan Harbor), a material
cost savings of about $150,000 is possible. Although approxi-
mately 4 percent more material (by volume and mass) must be
ransported 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 f£ly ash requirement.

LCT/psk
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TABLE 1

RESULTS OF PHYSICAL AND CHEMICAL ANALYSIS

OF WAUKREGAN HARBOR SEDIMENT SAMPLES

Percent Solids

Specific Gravity

PCB, mg/kg

0il & Grease, % dry solids

EAGY/DW?

Station No, 1

35.85

8,200

l.22

Station No. 2

50.0

1.41

§00

0.184



Donohue

Rarzyn

ATTN: Mr. Loren C. Trick

PROJECT NUMBER: °13935.902
COLLECTION DATA: Submitted by Client
SAMPLE TAKEN: 02-12-8S
SAMPLE RECEIVED: 02-12-8S

T -2

- SAMPLE NO. 19395 SAMPLE DESCRIPTION Station No. 1
PCB - Sediment/Tissue 8,200 mng/kg g
011 & Grease 1.22 pércent
Percent Total Solids 35.8 percent

SAMPLE NO. 19396 SAMPLE DESCRIPTION Station No. 2

PCB - Sediment/Tissue 500 ng/ kg
0il & Grease 0.184 percent
Percent Total Sclids 50.0 percent

Donohue Analytcal, Inc.
4738 North 40th Street
Sheboygan, Wisconsin 53081

Analytical & Fieid Services
414-458-8711

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

........... . Ll . 228/ 1

roiect Manager Date
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tly Ash 24 1.0
vement 24 0 (F)
Cament 24 0 (F)
Cement 24 g (F)
Cement 24 1.5

Fly Ash 24 0 (P
Fly Ash 24 0 (F)
Fly Ash 24 0P
Fly Ash 24 1.0
Cement 4 0
Cement 24 Q
Vement 24 1.0
Cement 24 4.5

Fly Aah 24 0

t'ly Ash 24 0

t'ly Ash 24 0

Fly Aush 24 1.0
Cement 96 1]
rLement 96 3.5
Cement 96 3.5
Cement 96 4.5

Fly Ash 96 0

Fly Aab 96 0

tly Ash 96 0.5

Fly Ash Jo6 1.0

Very soft, wet, sticky
Sort., crumbly, moist
Sott, crumbly, moist
Medlum hard., crumbly, dry

Very soft. wet, sticky
Soft, crumbly, moist
Joft, crumbly. moist
Soft, crumbly, damp

Very sott, wet. sticky
Verv sorft. wet, sticky
Soft, crumbly, wmofst
Soft, cruably, moist

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

3oft, crumbly, sticky
Soft, crumbly, moist
Soft, crumbly, moist
Hard, dry

Very soft, wet, aticky
Soft, crumbly, moist
Sort, crumbly, moist
Joft, crumbly, molst

Soft, crumbly. damp

Medium hard. crumbly. Jaimp
Medium hasd. crumbly, damp
Hard, dry

Very soft, molst, aticky
Very aoctt, molst, sticky
Soft, crumbly, moiat
Soft, crumbly, damp




TABLE 2
(Continued)

TesL Harbor Cure

Sample Station Hater 011 Sand Fixation Time, PenetrometerA

Number Number Added  Added Added  Agept = hrs Reading Description
H1-40C 1 Yesn No No Cement 96 0 Very soft, crumbly, moist
W1-50C 1 Yes No No Cement 96 0 Soft, crumbly, moist
H1-60C 1 Yes No No Cement 96 2.5 Medium hard, crumbly, damp
Wl-70C 1 Yes . No No Cement 96 4.0 Hard, dry

W1-40F 1 Yesn No No Fly Auh 96 [V 2] Very soft, wet, sticky
H1-50F 1 Yes No No Fly Aah 96 0 Very soft, wet, sticky
Hl-o0F 1 Yes No No Fly Ash 96 0 Soft, crumbly, moist
H1-70F 1 Yes No No Fly Ash 96 1.0 Soft, crumbly, damp

18-30C 1 No No Yes Cement 96 0 Soft, crumbly, moisat
18-40C 1 No No Yesn Cement 96 2.0 Soft, crumbly, damp

15-50C 1 No No Yes Cement 96 3.5 Soft, crumbly, damp

15-60C 1 No No Yes Cement 96 4.5 Medium hard, crusbly, damp
13-30F 1 No No Yes Fly Ash 96 0 (F) Very soft, wet, sticky
15-40F 1 No No Yes Fly Ash 96 0 (F) Very soft, crusmbly, moist
13-S0F 1 No No Yes Fly Ash 96 0 Soft, crumbly, wmoist
18-60F 1 No No Yes Fly Ash 96 1] Soft, crumbly, moist

A{F) denotes sample is flowable.

EAGY/DW8
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(. TABLE 3
KESULTS OF FIXATION STUDIES ON
WAUKEGAH MARKOR SEDIMENTS
STATION NO. 2

Test Harbor Cure

Sample Station Hater 041 Sand Fixation Time, Penetrometeri
Nusbey Numbgyg Added  Added Added  _Agent = _hrs = ___Reading
2-20C-1 2 No No No Cement 24 0 (F)
2-20C-2 2 No No No Cemant 24 0 (F)
2-30C-1 2 No No No Cement 24 0 (F)
2-30C-2 2 No No No Cement 24 0.4
2-nN30C-1 2 Yes No No Cement 24 1.0
2-030C 2 Mo Yes No Cement 24 0.5
2~H030C 2 Yes Yesn No Cement 24 1.0
2-830C 2 No No Yes Cement 24 4.5
2-HS30C 2 Yes No Yes Cement 24 4.5
2-40C-1 2 No No No Cement 24 0
2-40C-2 2 No No No Cement 24 0
2-50C-1 2 Na No Na Cement 24 1.5
2-50C-2 2 No No No Cement 24 . 4.0
2-HS50C 2 Yas No No Cement 24 2.8
2-050C 2 No Yes No Cement 24 1.0
2-HO0S50C 2 Yea Yes No Cement 24 2.0
2-60C-1 2 No No No Cement 24 1.5
2-60C-2 2 No No No Cement 24 3.5
2-70C 2 No No No Cement 24 4.5
2-80C 2 No No No Cement 24 4.5
2-100C 2 No No No Cement 24 4.5
W2-20CAA 2 Yes No No Cement 24 0 (F)
H2-30C-2 2 Yes No No Cement 24 0 (F)
H2-40C 2 Yes No No Cement 24 0 (F)
H2-50C 2 Yes No No Cement - 24 0
H2-60C 2 Yes No No Cement 24 1.5
n2-70C 2 Yea No No Cement 24 1.5
2-20F-1 2 No No No Fly Ash 24 0 (F)
2-20F-2 2 No No No Fly Ash 24 0 (F)
2-30F 2 No No . No Fly Ash 24 0 (F)
2-40F-1 2 No No No Fly Ash 24 0 (F)
2-40F-12 2 No No No Fly Ash 24 0 (F)

Description

Very soft, wet, aticky
Very soft, wet, sticky
Soft, wet, sticky

Soft, wet, sticky

Soft, slightly wet, sticky
Soft, slightly wet, sticky
Soft, alightly wet, sticky
Crumbly, damp

Crumbly, damp

Soft, slightly wet, sticky
Soft, crumbly, moist

Medium hard, crumbly, moist
Medium hard, crumbly, moist
Medium hard, moist

Soft, crumbly, moist

Soft, crumbly, moist

Medium hard, crumbly, moist
Medium hard, crumbly, dawmp
Hard, dry

Crumbly, dry. hard

Crumbly, dry. hard

Very soft, wet, aticky
Very soft, wet, sticky
Soft, wet, sticky
Medium hard, wet
Medium hard, moist
Medium hard, moist

Very soft, wet, sticky
Very soft, wet, sticky
Very aoft, wet, sticky
Very soft, waet, sticky
Soft, crumbly, wet




]

Test
Sample
Nunmbey

2-50F
2-60F-1
2-60F-2
2-70F
2-80F
2-100F

HW2-20FAAA
W2-30F
HW2-40F
W2-50F
H2-60F
H2-70F

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

W2-20C
W2-30C
H2-40C
H2-50C
W2-60C
WN2-76C

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

W2-20F
HW2-30F
H2-40F
HW2-S0F
W2-60F
W2-70F

Harbor
Station

Number

NN ON

NNONNNNN

NNNNNON NNNNNNNN NN NN NNN

Hater
Added

No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No

Yes
Yes
Yos
Yes
Yea
Yes

011

Sand
Added

No
No
No
No
Nao
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

e ——— ——— e

TABLE 3
{Cont inued)

Cure
Fixation Time, PenetrometerA

_Agent = _hra  ____Reading

Descyiption

Fly Ash 24 1.0
Fly Ash 24 0.3
Fly Ash 24 2.0
Fly Ash 24 3.0
Fly Ash 24 0.5
Fly Ash 24 0.5
Fly Ash 24 0 (F)
Fly Ash 24 0 (F)
Fly Ash 24 0 (F)
Fly Ash 24 0 (F)
Fly Ash 24 1.5
Fly Ash 24 1.5
Cement 48 0 (F)
Cement 48 1.0
Cement 48 3.0
Cement 48 3.5
Cement 48 4.5
Cement 48 4.5
Cement 48 0 (F)
Cement 48 0 (F)
Cement 48 0.5 (F)
Cement 48 2.0
Cement 48 4.5
Cement 48 4.5
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)
Fly Ash 48 1.5
Fly Ash 48 2.0
Fly Ash 48 3.0
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)
Fly Ash 48 0 (F)

Soft, crumbly, moist

Soft, crumbly, moist

Soft, crumbly, damp

Medfum hard, crumbly, damp
Crumbly, moist

Crumbly, moist

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

Very soft, wet, sticky
Soft, crumbly, woist
Medium hard, crumbly, damp
Med{um hard, crumbly, damp
Crumsbly, dry, hard
Crumbly, dry, hard

Very soft, wet, sticky
Very soft, wet, aticky
Soft, wet, sticky
Crumbly, moist

Hard, damp

Hard, damp

Very soft, wet, sticky
Soft, crumbly, wet

Soft, crumbly, wet

Soft, crumbly, moist

Soft, crumbly, damp

Medium hard, crumbly, damp

Very soft, wet, sticky
Very soft, wet, sticky
Soft, crumbly, wet

Soft, crumbly, moist

Medium hard, crumbly, moist
Hedium hard, crumbly, moist

'

’



— —_— . . ( —— — ——— ,__U(

\ TARLE 3 O

(Continued.
Teat Harbor Cure
Sample ditation Hater 011 Sand Fixation Time, Penetromcter4
Numberp Number Added  Added Added  Aqent = _hrs Reading _Desceiption
2-20C-1 2 No No No Cement 144 0.5 Very soft, wet, sticky
2-40C-1 2 No No No Cement 144 4.5 Hard, crumbly,moist
2-60C-1| 2 to No No Cement 144 4.5 Hard, crumbly, dry
2-80C 2 No No No Cement 144 4.5 Hard. cannot extrude from mold
2-100C 2 No © No No Cement 144 4.5 Hard, cannot extrude from mold
2-20F-1 2 No No No Fly Ash 144 0 Very soft, wet, sticky
2-40F-1 2 No No No Fly Aah 144 0.3 Very soft, wet, sticky
2-60F-1 2 No No No Fly Ash 144 1.5 Soft, crumbly, moist
2-80F 2 No No No Fly Ash 144 3.5 Medium hard, crumbly, moist
2-100F 2 No No No Fly Ash 144 4.5 Hard, dry

A{F) denotes sampls is flowahle.
AAAll tests in W2-C series: lnsufficient cement to adsorb all water.
Molds have 1/2 in. water layer at top.
AAATests W2-20, 30, 40: Insufficient fly ash to adsorb all water.
Molds have 1/2 in. water layer at top.

EAGY/DhB
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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 tc¢ 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 wvolatility 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 eXxpected 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
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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 = (Qi)(Xi)(Pvi)
3

(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'ghe activity coefficient
is very high, with values reported as high as 4.8 x 10 *. 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) 49)

Aroclor 1242 (C,,H;Cly) 0.24 ) 4.06 x 10_4 5.96 hrs
Aroclor 1248 (C,,HgCly) 5.4 x 102 4.94 x 10_* 58.3 min
Aroclor 1254 (C,,H¢Cls) 1.2 x 10_2 7.71 x 10_S 1.2 min
Aroclor 1260 (C,,HClg) 2.7 x 103 4.05 x 10 3 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 substaatial wolatilization 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.
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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
K = =—
Cw
(3)
where: .
K = partition coefficient me PCB
Ca = concentration of contaminate on absorbent og :~2
g seston
Cw = concentration of contaminate in the water me PCB
at equilibrium _n—l-water

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 (mz/g) o 5 o % 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 abso»rbed concentration of PCB

Cd =Dissolved concentration of PCB
M = Mass of seston

W = Mass of water

K = Partition coefficient
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Equation 4 shows that as the amount of seston in the water and the partition
coefficient 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
pathway. ?

For good volatilization control, PCBs should be preferentialy absorbed to the
control material C(high partiticn 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 wolatilization 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-
2zation. Although PCB wvolatilization 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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APPENDIX A

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 wvalues of 20 mg/l and 1.0 mg/l exceed the solubility of PCBs. The
solubility of PCB 1242 is 0.24 mg/l. (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 c¢ould be expected. Using a volatilization control
material with a high TOC wvalue, 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, ANL WILL THIS

VAPOR CONCENTRATION EXCEED THE ~ MAXIMUM PERMISSIBLE
EXPOSURE LEVELS?
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To address this question, equation 2 is used. The following values, taken
from Paris (1978) and Versar (1976) were used in equation 2;

Q
Pv

4.8 x 104
5.26 x 10 7 atm.

[T

Using these values equation 2 simplifies to;
yi = Xi (2.52 x 10°2) (6)

To wutilize 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/l 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 I1 II1 Iv \Y
ACGIH ACGIH OSHA
OSHA NIOSH TWA STEL IDLH
PCB (1242) 1.0 mg/m3 1.0 yg/m® 1.0 mg/m® 2.0 mg/m3 10 mg/m3
PCB (1254) 1.0 mg/m3 1.0 pg/m3® 0.5 mg/m®* 1.0 mg/m® 5 mg/m3

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

1I. 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. i

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 pg/m? is well below the
IDLH concentration. This wvapor 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 wvapor 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 wvolatilization
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control material would also reduce the vapor phase concentration. [t appears
unlikely that the NIOSH standard will be exceeded; however, monitoring
would be required to insure that proper respiratory protection is practiced.



APPENDIX K
EXCAVATION VOLUMES FOR
SLURRY WALL CONSTRUCTION BERMS
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March 7, 1985
C 11837

MEMORANDUM

To: Tom Lynch

A\

From: Michael Reardon {(%/

Re: Update Regarding Permitting Requirements
for the OMC Project

A preliminary Section 404 Permit is 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 COQE
Section 404 Permit. Both of the above permits will be addressed on a joint
application form entitled: "Protecting I11inois 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 1EPA 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.

Scheduyle J - Industrial Treatment Works or Pretreatment Works:

This permit in conjunction with the ahove 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 in detail.

WARZYN
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MEMORANNUM -2- March 7, 1985

« 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 1ike the permit prepared in case a decision 1s rendered in favor of
submitting the permit. The following information should be included in the
permit:

A detailed description of the cleanup plan, including genera)
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
Tot. -

« Local, state or federal permits aor approvals.
- Project schedule.

In addition to the COE and' IEPA permits, building and dredging permits must

be submitted to the City of Waukegan and Waukegan Port Authority, respectively.
Mr. Louis Vasseur, 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
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MEMCRANDUM -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, 1EPA application forms which pertain to the construction and
operation of the water treatment facilities.

MWR/blc/SGW
[blc-66-16]
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DRAFT COPY

- WAUKEGAN. HARBOR CLEANUP PLAN

DESCRIPTION AND PURPOSE

The United States Environmentgl Protection Agency has proposed a cleanup plan
to remove and contain PCB 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

uader the Superfund program. It is authorized by regulations promulgated

under the Comprehensive Environmental Response, Compensation and Liability -
Act (CERCLA) and the National 0i1 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 0ff-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
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Many of the above cleanup activites are interrelated and would be performed
in conjunction with one another. For example, sediment hydraulically dredged
from Slip 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
PCB concentrations of 50 ppm or greater. The volume of contaminated sedimeﬁt
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 Qutboard Marine Corporation (Attachment 2).

The sediment strata in S1ip 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 O to 10.5 feet. The sand layer in Slip

No. 3 varies from 2 to 8 feet, depending on location.
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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 PCB 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 Qff-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 S1ip No. 3,
water levels inside the cofferdam would be kept iower 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 (Acticn 8), treated down to
one part per billion (ppb) or less PCB's and discharged to the harbor (see

Attachment 4 for outfall location).

A1l of the contaminated sediment within the westernmost section of Slip No. 3

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

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

~J



concentrations greater than 10,000 parts per million (ppm). These areas,

referred to as "hot spots”, would be excavated to a depth of approximately
13 feet. To facilitate the removal of deep contaminated sand and silt, an
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 portland 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 wouid be trans-
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

licensed chemical wasta 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
S1ip No. 3 and Upper Harbor. A1l 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
jdentified 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



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

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 S1ip 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
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.



Action 3: Upper Harbor-Dredge, Dewater and Oispose 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
yards of sediment would be removed from the Upper Harbor by hydraulic dredging
and pumped to Lagoon Area 2 for dewatering. 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.

Two sediment control devices, similar in design to the one discussed under
Action 2, would be installed at the south end of the Upper Harbor to prevent
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 confiquration would allow boat traffic

continued access to the Upper Harbor during ¢leanup activities,

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

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

Because the solids would be removed in a dewatered condition, no fixing
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would be regquired. 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/0Oval
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 bypasg
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

tagoon.



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 PCB'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/Qval 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
encircie 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 lTow 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 membrape. The clay layer would have a permeability

of 10-7 cm/sec.
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Groundwater monitoring wells would be installed through the containment cell
and around the outside perimeter. These wells would respectively monitor
internal pressure and potential PCB 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-contaminatad 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 contaﬁinated-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. lLagoon and curing cell liner materials; and
4. Volatilization control material {organic sludge).

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

(VN
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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 PCB'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 following

sections:

1. A 1-foot_thick compacted clay liner with a permeability of less -
than 10-7 ¢m/sec;

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

3. A l-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-sita.

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

“
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plant" of factory-constructed modules and would consist of flocculation,

sedimentation, pressure sand filtration and carbon adsorption. The modules
could be easily installed and removed. The carbon filters would remove the
soluble PCB's. [t has been demonstrated that carbon filtration will remove

PCB's to 1 .ppb or below.

The 1,500-gpm water treatment plant would be operated only during non-freezing
weather, However, when the plant is operating it 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 activities, 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
1ot 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.

_/Q
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Treatad water from all the treatment plants would be monitored for PCB's and
turbidity before being discharged. Laboratory facilities would be available
on-site to test for these parameters. [f 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 pres;nt time, the closest landfill licensed to receive PCB's is the
CECOS facility located near Williamsburg, Ohio. It is owned and operated by
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
8 and C) Hydraulic Dredge 39,300 Containment Cell
Crescent Ditch/Oval Lagoon
(Area D) Excavate 6,200 0ff-Site
Parking Lot
North Ditch Excavate 2,000 Containment Cell

* Best available estimate; subject to change as additional information
~ becomes available



L-78

"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
tagoon, fixation 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 shéreline.

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 I1linois and

Wisconsin.



The only recreational facility that would be directly impacted by the dredging
operations would be a marina owned by Larsen Marine. Their marina occupies
Slip No. 3 and the northern end of the Upper Harbor (Attachmenf 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 réturned

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.

The clamshell and hydraulic dredging in S1ip No. 3 (Areas A and B8) would
require that this area be comp]etely ¢losed to boat traffic during its cleanup.
Approximately five floating piers would be removed. The entire slip would

be unavailable to boat traffic for a perjod of six months, lasting from the

beginning of March to September, 1986.

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 contraol 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 wfth
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
Action 3, two sediment dispersal control barriers would be installed parallel

to ane another and left open for a distance of 50 feet. They would be sep-



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 fnitiation of
site preparation. This would include relocating utilities and installing

air and water monitoring equipment. Pr{mary 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 &he 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.

L-20
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TABLE 1
IMPLEMENTATION SCHEDULE*

Month of
Schedule Implementation

Award/IAG for Design Coordination -
Notice to Proceed With Design --
30% Oesign Completion -
90% Design Completion ' -
Completed Design --
Award Superfund State

Contract for Construction --
Start Construction -

Cleanup Actions

Areas A & B, Slip No. 3 March, 1986
Area C, Upper Harbor June, 1986
Area D, Crescent Ditch/

Oval Lagoon Excavation

and Containment September, 1985
Area E, Parking Lot

Containment Cell September, 1985
Dewatering Lagoon Construction,

Operation and Dismantling April, 1986
Water Treatment Plants -

Installation and Removal September, 1985

Month of
Comg]etion

Completed
Completed
March, 1985
June, 1985
July, 1985

Auqust, 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]
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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, I1linois" 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, fn 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 I[EPA. .Written
comments concerning possible impacts to waters of I1linois should be addressed
to: IEPA, Division of Water Pollution Control, Permit Section, 2200 Churchill

Road, Springfield, I11inois 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 I1linois
(I.R.S., Chapter 19, par. 52 et seq.). Comments concerning the IDOT/DWR

permit should be addressed to the I1linois Department of Transportation,
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Division of Water Resources, 300 N. State Street, Chicago, [1linois 60610.

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

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-
gered species or their critical habitat pursuant to Section 7 (c) of the

Endangered Species Act as amended.

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.

This activity involves the discharge of dredged or fill material into navigable
waters of the United States. Therefore, the Corps of Engineers' evaluation

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

(40 CFR Part 230).

-214
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This notice is being published in compliarce 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. [t 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 thfs application, Requests for public
hearings shall state, with particularity, the reasons for holding a public
hearing. Any comments submitted should refer to the Public Notice Number
shown on this notice, and should be addressed to the District Engineer (Attn:
Regulatory Functions Branch), 219 Dearborn Street, Chicago, I1linois 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]

Encl: 7
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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AREA A - SLIP NO. 3

F

AREA B - SLIP NO. 3

AREA C - UPPER HARBOR
AREA D - CRESCENT DITCH / OVAL LAGOON AREA

PROJECT DESCRIPTION:
Superfund-PCB removal and
containment
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Waukegan Harbor
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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. [t provides particle size information which is
required by the I1linois Environmental Protection Agency for the issuance of

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

Corps of Engineers Section 404 Permit.

The investigations gathered data on the depths and physical properties of the
sediment strata. Approximately 15 boreholes were completed in selected
locations of the Upper Harbor and ST1ip No. 3. Samples were collected from
throughout the sediment prof%les. However; particular attention was directed
toward collecting samples from the uppermost sediment strata which typically
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
location méps. Each appendix contains information related to a specific
subsurface investigation. The appendices are arranged as follows:
Appendix A - "Outboard Marine Corporation, Waukegan Harbor Boring,
Waukegan, I11inois - C 9291". Prepared for Mason & Hanger-

Silas Mason Company, Inc., and USEPA Region V¥, Chicago,
IN11inois. 1980,



s
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Appendix 8 - "Sand Sample Collection, Waukegan Harbor S1ip No. 3, Waukegan,
IMinois - C 9560". Prepared for Mason & Hanger-Silas Mason
Company, Inc., and USEPA Region V¥, Chicago, I1lincis. 1981.

Appendix C - “Sediment and Shore Sample Collection, Waukegan Harbor
S1ip No. 3, Waukegan, Illinois - C 9729". Prepared for
Mason & Hanger-Silas Mason Company, Inc., and USEPA Region
¥, Chicago, I11inois. 1981.

SUMMARY OF SUBSURFACE CONDITIONS

The Upper Harbor begins at the north side of OMC Plant Nc. 1 and extends
north to include Slip Mo. 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 S1ip No. 3. The harbor sediments typically coﬁsist 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 No. 200 sieve) ranging batween 40 to 68 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). 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.



L=3C
The glacial till Stratum was classified as both low plasticity silt (ML) and
clay (CL). A txpica1 description is gray silty clay with little sand and
trace gravel. The till extended to the maximum depths penefrated by the
borings. Atterberg limits test results indicate an average liquid 1imit of
23 and plastic 1imit of 16. Sieve ana1yse§ indicate the till contains from
74 to 95 percent fines.
MWR/cwl
[cwl-72-32]

-



APPENDIX A

“QUTBOARD MARINE CORPORATION, WAUKEGAN HARBOR BORING,
WAUKEGAN, ILLINOIS - C 9291°.

WARZYN
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LOG OF TEST BORING

General Notes

Descriptive Saoil Classification

GRAIN SIZE TERMINOLOGY

Particle Size U.S. Standard Siave Sizs

Sail Fraction

Boulders ......c.eeeennnn Larger than 12° ... ... ... ..., Largsr than 12°
Cobbles ......cocveeennnnn B Rl £ T S A 3% e 127
Gravel: Coarse . ............ b 7S U T SR %10l
Fing o eveieeninnns 48mmwo ¥ .. (LRI R

Sand: Caarse . ............- 200 mmtad’8 am............ #10 o 44

Medium ... ....o..n 0.42 am 10200 mm............ #40 10 410

|37, TR 0.074 mm 100.42 mm............ #200 1o #40
St i 0.00S mam t00.07d . ........... Smatler than #200
(50 7 T Smaifer than 0.00S mm............ Smailer than #200

Plasticity characteristics differentiata dbatween silt and clay.

GENERAL TERMINOLOGY RELATIVE DENSITY

\

N

Physical Characteristics Tem “N” Yalue
Calor, moisture, grain shape, fineness, etc. Yery Looss ......... .. 04
Major Canstituents 0S8 .oovunnnnnnnnnns 10

Clay, silt, sand, gravel Medium Oense .......... 10-20
Structre Oense ...oevnviiinannes 3o-s0
Laminatad. varved. fibrous, stratified, Vory 0snse ...ovuenn.. Qver 50
camented, fissurad, stc.
Geologic Origin
Glacial, allyvial, solian, casidual, otc.
RELATIVE PROPORTIONS CONSISTENCY
OF COHESIONLESS SOILS Torm o-tona/se. It
Preportional Osfining Range By Very Seft ........ 0.0 10025
Term Percentage of Weight Selt iieireinienn 0.25 18 0.50
L (z 17 TN 0%- 5% Modium ... ....... 0.50 te 1.0
Little . oiiiiiiniieinacnanns §%-12% R 111 SR 1.0 t2 2.0
SOME . .....iiiiiiiieiineas 12%-35% Very Stlff ......... 20 w40
AR L. iiiiiiaieae e . 35%-50% Hard ..ooovnnnnnne «.. Over 4.0
ORGANIC CONTENT BY i
COMBUSTION METHOD PLASTICITY
Seil ODescription Less o Ignition Torm : Plastic index
Non Orgamic . .............. Lass than 4% None te Slight .......... .04
Organic Silt/Clavy ................ -12% Slight ...cvvvcacnnnnas .87
Sedimentary Peat .............. . 12-50% Medivm . ..........00000 s
Fibrows and Weody Paat . ... Mors than 50% High te Very High ..... Over 22

The penetration resistance, N, is the summation of (he number of dlaws required (o effect twe

succossive 8 pantrations of the 2° split-barrel sampler. Tha sampler is drivea with 3 140 1b. weight

falling 30" and is saated to 2 depth of 8° Defore commencing the 1tandard penetration tast.

Symbols

ORILLING AND SAMPLING

CS—Cantinuans Sameling
AC—Rack Coring: Site AW, W, NW_ 2° W
RQ0—Aack Quality Designatar
RB—Rack 8it
FT—Fish Tail
0C—0rgve Casing
C—=Casing: Sizs 2%5°, NW, 4", HW
C'V=Ciear 'Nater
OM—Orilling Mud
HSA—Hellow Stem Aager
FA—Flignt Augar
HA=Hand Auger
CO0A~Clean-Gut Auger
$S—-2" Diamecar Split-Barrel Sample
1ST—2" Qiamater Thin-Wiiled Tube Samole
IST—3" Diameter Thin-Walled Tube Sampia
PT-J" Qiamater Piston Tube Sample
AS—duqer Sample
'‘WS—'Nash Samgle
PTS—Peat Sample
PS—Pitcher Sample
NR—Ns Aecovery
S$—Saundiag
PMT—2orehale Prassuramater Test
VYS—Vane Shear Test
WPT~=Water Prassuca Test

LABORATORY TESTS

. Qo="Penetramater Reading, tons/sq. ft.
g.—Unconfined Strength, tans/1q. ft.
W—Maisters Content, %

L ~=Liquid Limic, %
PL~Plastic Limit, %
SL~=Shrinkage Umit, %

L—~Lo3s on Ignitien, %

0-—0ry Unit Weight, lbs./cu. ft.
pH—Measurs of Soil Alkalinity or Acidity
FS—Fres Swell, %

WATER LEVEL
MEASUREMENT

T — Water Level 2t time 1hewn
NW—Ne Water Encountersd .
W0--Whils Orilling
BCR—8efore Casing Remaval
ACR-—After Casing Remeval
CW—Caved 2ad Wat

CM—Caved 3ad Meist

Nete: Water level measurements shewn on
the boring legs represent conditions a( the
tims indicated and may not reflect static
lavais, especially in cohesive 10ils.

_J

=

y




€ UNIFIED SOIL CLASSIFICATION SYSTEM

Clasn Gravels iLiltig Or N0 lines)

graineg souls.

> 10w
GW Well.gracea grava!s. gravel-sand Muas: GW Cu X ——— gregter 1han 4 C‘: Derwenn ) onn ]
tyres, iiitie or N0 hnes - 0.40u
Paorty Qraged gravers, Graversand mix-
GP tures. itile of AG hinea GP Not meeling all gradation requirements tor GW
Gravels with Fines (Appreciacle amount of fines)
d GM Atteroerg limits gelow A" a . s
Ity gravets. gravel-3and-sit mut 1 bove A7 line ~un 21
5 GM “ Silty gravets. gravel-3and-silt mustures e or P | less than 4 Deween 4 apa S e
iy Vs dorgeriing cases raquinng
Sty e sand. Alterperg [imis above A use Of duat symoots
PR i e L GC  Clayey gravels. gravel-sand.clay mixtures GC line wiln P 1. greater than 7
Clean Sands (Littie Or no hnes) Ow 10,0
SW Weli-graced sands. gravelly sangs, litsfe or SW (= — grester han 6. C = barween ! and 1
r0 hnes v 0. X0
SP :?22‘,2’:,0‘6 3ands. gravelly sanas. ltte SP Not meeling ail gragaiion requirements lor SW
Sands with Fines (Appreciadie amount of fines)
d ) SM Atterberg limas bDeiow “A” Limits dloting 10 haigches
SM g Sty sancs. 3ana-silt mixiures ling o¢ £.1. 1e38 than 4 Zone wnh P1. Serween 4
- ang 7 are :oru‘nmc cases
. - reQuinng use Of duat sym-
Allerberg limits above A
SC  Clayey sanas, sana-<ctay mixtures sC line with P 1. greater than 7 Bais.
Oeterming percentages of 3and and Gravel lrom grain-size curve.
Depenaing on parcentage of lines (1713ction smalter (han No. 200
sieve 138}, COarse-grained sovis are classilieq as Ictiows:
LessthanSpercent ...................... GW. GP. SW, SP
Morg than 12 Der cent <. GM. GC. SM. SC
Stot2percent ......... ... . gorgerhine cases
Inorgaric sills ang very line sands, rock requining dual sympols
ML flour. silty or clayey tine sands or clayey
siits ailh stignt plastCity
|norganic clays of low to medium plastics.
CL ty. graveiiy clays. sandy clays, sity clays.
lean clays % 1! : : ! L ! 2
| v . T | " RS
. : 7
N g T Y T T Y 7 "
. $0 ( T T | : J i 1
oL Organic 3si1s and Organic sitty ¢lays ol low . : ) ; (R
* . : -
plasticity — : - - - 7% - i
. . N " ! Al i
Y ; V . v
‘x 40 ~ .
L] | ! ¢ T 7 1
MH - inorgamc  siits, mMicaceous or diatoma- 2 : 1 - Pt
ceous fing 3andy or illy sO1ls, slastic sits : 1] : 1 ‘7[ 'ﬁ - !
- ! . 1] . v .
3 30 x - y - - 0|
F ; - : F WA OM ang MM e
a ; ; : : s T ) - v ]
CH inorganic clays of high ofasuicity, 1at clays 20 . — — . ' . .
. M : 1 7 L . !
T ] i T 1
: 1 cL . /‘[ 1 1 T Al
- '0 - A i . )
] 17 M ] ¥ .
Orgamc clavs of megrum 1O Migh plastiCity, [4-crrreye i > ]
OH orgamic sits b '@w ML ana OL ; J
f [ 1 . 1 T . S
oL 1 L 1 : ! i H ;
0 10 20 3 40 0 60 70 80 90 00
Liqued Limat
PT  Peal ang oiher Mighiy 0rgame sons For classiiicanon of hine-graineg sovis and ing Iracnion of coarse-

L-33
i

Atleroerg Limils pIOMING N NJICNET ared are Dorgeriing Classihca-
1Hons seqQuiing use 2t gual sSYyMOOo!s

Equation o1 A-hne: P 2073 ILL - 20




WAPZYN LOG OF TEST BORING

v . rati
Project ......... OutboardMarmeCorpoitwn | Surface Elevation

........ preeeeod@ukegan Harbor Borings | soomo. .C 823 .

ENGINEEFRING )NC Location ............Haukegan, ILllinois......... . Sheet ..... 1

1409 EMIL STHEET P.O. BOX 9338, MADISON, WIS, S3715 + TEL. (808) 237.4848

[ SAMPLE VISUAL CLASSIFICATION SOIL PROPERT'ES\

! Recovery | Maisture and Remarks q
L
Nn.}Type bLdiw lDepth

W iy Pr 0

wn
|

Water to 15

————

=
|

-
[V ]

Very Soft, Black Organic Clavey SILT,

S-11SS|{X (W1 9Q
. Trace to Some Sand (OL)

L2 1 SStx (W i1/6"
S-31SS{X | W ]26"

Medium Dense, Dark Gray/Brown Silty Fine
SAND Trace Clay, Trace Organics,
0ccas1ona1 Fine to Medium Gravel (SM)

8
1

-41SST X | MI"R" 2.5-14.5) [17.9015.1

Very Stiff to Hard Gray SILT Some Clay,
| Trace to Some Fine Sand Trace Gravel (ML)

(]
(7]

(&)
[—]

End Boring at 30'

w
i
1

* g].gine to Medium Sand, Fine Gravel at ( ) Pocket PenetronTeter

Readinlg, THF

T T T T T T T T T T T T T T LT T T T T

401 .
} WATER LEVEL OBSERVATIONS GENERAL NOTES
' nie Oriting___N/A Stard/2/80 Complerd/ 2/8C
Upon Completion of Drilling N/A Crew Chief 3VS rig CHME 550
{ Time After Drilling Orilling Method C.S ..15..30.‘...
Depth to Water 4" HW Casing 0-22' .. .

l erth to Cave In e el e ,/
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| WARZYN

!

A4

l SNGINEERING INC
|

1409 EMIL STREET * P.O. BOX 9338, MADISON, WIS, 33713 ¢+ TEL. (6§08) 287-4848

LOG OF TEST BORING

Pro: Qutboard Marine Corporation

(=111} SN S S
USRI Waukegan. Harhar. Borings..........
Location ........... Waukegan, I1linois

-7 SAMPLE

!

VISUAL CLASSIFICATION

SOIluL PROPERTIE&

Recovery | Moisture and Remarks
I Qs WO L] PL 0
No. :Type L ' [ N |Deplh
! | |
| -
P——
'! — i
| -
- S—
-j . — Water to 18'
[ = —
- " 10
-~ -
’ .
| : 15
s-118S| x | Wl 0F 0! Very Soft, Black Organic Clayey SILT,
i ol Trace to Some Sand (OL)
! . C
s-2lsslx [ w % [
; "_zs_4 Hard, ‘Gray SILT, Some Clay Trace to Some [4.5+)
S-31SS1 X | H VI%.E_ Sand Trace Sravel (ML)
— End Boring at 26' _
.V‘  —
: ;‘__30& ( ){Pocket Penetrofeter
! - *  Loose, Brown Fine tn Medium SAND, Reading, TSF
‘ C Little to Trace Silt, Occasional
- Thin Organic Seams (SM)
|
— 40~

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Nhile Driling

N/A

l Upon Completion of Drilling

Time After Orilling
Deptnh to Water

1 \ Depth to Cave in
w1

N/A




| : T T T i

VWARZYN | LOG OF TEST BORING

Project ......... Qutboard Marine Corporation Surface Elevation
.................... Waukegan Harbor Borings = | Joomo. ...

ENGINEERING INC

1409 EMIL STREET ' P.O. BOX 9538, MAQISON, WIS. 33715 - TEL. (608) 257'-4848

OlL P \
’ f SAMPLE VISUAL CLASSIFICATION SOIL. PROPERTIES
Recovery | Moisture and Remarks
— Q W W] et
No. |Type | ' PN [Oepth 0
]
! el
—
]
| -
wl Water to 19'
—
[
10
— ~
= .
15~
ma
—20- Very Soft, Black Organic Clayey SILT,
— Trace to Some Sand (OL)
S-UfsS|x [WloFE | .. -
S-2 1SS X | W IUg"= = -
as L_zs_J Hard, Gray Silty CLAY, Trace to 28.5(16.7
s-3|ss{x [ M *’}5"E_ ' Some Sand (CL) 4.5)
wll End Boring at 25' ’
= * Loose, Brown Fine to Medium SAND,
— 30 Little to Trace Silt, Occasional Thin ~
= Organic Seams (SM)
— 35
ol ( )|Pocket Penetrometer
C. Reading, TSF
E - |
WATER LEVEL OBSERVATIONS GENERAL NOTES
vhile Dritling _N/A stan?/2/80 comprete’/2/80
‘Upon Compietion of Drilling N/A Crew Chief va Rig CMESSO
Time After Orilling Orilling Method (5.19-26" .
Depth to Water 4" HW Casing 0-24' .

Qeoth to Cave in )
A A
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WARZYN

A

ENGINEERING INC

AN

LOG OF TEST BORING

Project ..Outboard Marine Corporation
...................... Waukegan Harbor Borings .. ..
Location ..........Naukegan, I1llinois =

1409 EMIL STREET ¢« P.O. BOX 9538, MADISON, WIS, S371S . TEL. (608) 2574848

/~  SAMPLE

Recavery

No. IType L

Maisture

‘ ' N iDep:h‘i

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES \

Qs w L] pt 0

Mean "

S-1 1835

S-2 1SS

T T T T T T T T T T T e o T o T T T e

w
tr
]

L

S
1

—
a0
|

~
o
}

Water to 22’

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

~
v
i

¥

(4.0

w
o
i

40

End Boring at 26'

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

(-) Pocket] Pengtrometer
Reading, THF

WATER LEVEL OBSERVATIONS

GENERAL NOTES

While Orilling

Upon Completion of Drilling
Time After Drilling
Depth to water
Depth to Cave in

N/A

N/&

Start Z/.]../.a.Q:ompletJ./. 1/80
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WARZYN

A

ENGINEERING INC

LOG OF TEST BORING

Qutbcard Marine Corporation

Project ... ..o L LR,
....... voewowo......Waukegan Harbor Borings ... .
Location ........... Waukegan, I1linois .

1409 EMIL STREET *» P.O. BOX 9538, MADISON, WIS, 3371S « TEL. (6Q8) 257-4848

Sorirg No.
Joo No.
Shneet ..., !

SAMPLE

Recovery

No.

Type ‘

Moisture

} L N |oeptn

VISUAL CLASSIFICATION
and Remarks

SOIL F’ROPERTIE&

Qv

0

I

-—
(=)

T
i

~
=
1

Water to 23'

T T T T T T T T T

S-1

SS1 X

Very Soft, Black Qrganic Clayey SILT, Trac
to Some Sand -(or)

L 3=2

SS| X

=

=
~N
w

Hard, Gray SILT, Susie Clay Trace to Some
Sand Trace Gravel (ML)

(4.0)

30

P
i
i

] l' ll[lll lr lll]rr TT IIITII

5
1

End Boring at 27'6"

( )|Pocke
Readi

t Pen
g, 1

SF

etrometer

WATER LEVEL OBSERVATIONS

GENERAL NOTES

© While Drilling
Upon Compietion of Drilling
Time After Drilling
ODepth to Water

Qeoth to Cave In
31

N/A

N/A




/

LOG OF TEST BORRING
WA R Z Y N Soring No.
Project ___OutP:CQ_I_JMa"sneCOY‘pO?‘?t]OQ Surface Elevation
,,,,,,,,,,,,, ....Naukegan Harhor . Borings....... |JobmNo. ... % 3¢31
CNGINEERING INC | Location . .] daukegan, L1linois ... Sneet ...l
\ 1409 EMIL STPEET P.O. BOX 9538, MADISON., WIS, 53718 - TEL. (608} 257-4848
e
SAMP SOIL PROPERTIES
[ A LE VISUAL CLASSIFICATION \
Recavery | Moisture and Remarks
a Qu w L PL 0
T Na. ;Type} ' . l N |Depth
. L F
|
! ! | i gt
| il
] ' i ‘ m g
' ] ! ! : ‘
i ‘ : Water to 23'
- | F
- ~ 10
' o
u
| :
i
] 15
! -
.’ Ezn— -
I .
5= 1 s5 x| m i, P
5-2]SS| X | M|
C. End Boring at 25'6"
~ —
e * Very Soft, Black Organic Clayey SILT,
— 30 Trace to Some Sand (OL)
— ** | oose, Brown Fine to Medium 5AND,
— Little to Trace Silt, Occasional Thin
— 35— Organic Seams (SM)
C. *+* Hard, Gray Silty C ‘CL-I‘\_Y."I.';;EE_——""_'
= to Some Sand Trace Gravel “(cL)_.
-
[ - 40 .
WATER LEVEL OBSERVATIONS GENERAL NOTES
whiie Crifling N/A StanZ/]../..g.QComplete7../..]../.8.0
{ Uoon Completicn of Driing N/A Crew Cnief 9VSrig CME 550
Time After Drilling Drilling Methoa (5..0-2513%".
Depth to water _______ o e s e | e ereteeteetaetraeaaaaa.
‘ erth to Cave In j
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APPENDIX C

"SEDIMENT AND SHORE SAMPLE COLLECTION, WAUKEGAN HARBOR SLIP NO. 3,
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@ Illinois Environmental Protection Agency - 2200 Churchill Road, Springfield, IL 62706

217/782-6760

Refer to: 09719017 -- Lake County

Sy

Waukegan/OMC Mz oz 155
Superfund/General Correspondence )

February 28, 1985

Mr. Michael W. Reardon
Warzyn Engineer Inc.
1409 Emil Street

P,0. Box 9538

Madison, WI 63715

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 [11inois Waters" form should be
submitted along with maps, drawings and other pertinent information
at the same time the1t§iapp1ication is submitted to the Corps.

2. Pursuant to State of I11inois Rules and Regulations, Title 35:
Environmental Protection, Subt1t1e 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.

I have enclosed copies of the application forms that are required for
the above permits. Should you have any questicns about the applications
please contact Bruce Yurdin at 217/782-0610.

Sincerely,

/éZL/{toC;('/kigéfthvv*—éfz"

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



More:—Nog Panmit wil be issued uahl thiy sppiicarion hat Deen suomirted to e building deparrment, compietsly filled

in. PRINT CR TYPE

BUILDING DEPARTMENT, WAUKEGAN, ILLINOIS
APPLICATION FOR BUILDING PERMIT

1

- e e ——— .

Date

the undersigned owner hersby apply to the Building Depart-

meat of Wauteqgan, illinois for & permit to erect, alter, construct or eniarge tha structure of part thereaf hersinefter de-
wnbed, and if granted the permit apciied for | will comply with ail the requirements of the City Ordinances reiating
thereto and pay the fees required by seid Ordinences.

The building or structure is (or is 10 bel, used for the purpose of

Multi-Famaly:
and is (or is 10 bel, iocated on [of.

[V, 11 1 p——. |, 3 .13

‘wo br. Ihree br.

Singie fomely, Butness. e

block

Subdivision

———

- - ——— —

Srreet Address

Give sny hurther logel dercription

Width of lot

CONSTRUCTION DATA

Cepth of 10t Arme of Lot (SF.L__

List beiow ali buildings, exisuing and contemplsted #nd show whethar dweiling efc. or accessory buildings.

Buildings

width gver all:

Length over all:

Height grade 10 peak:

The building is fa be constructed o,

NEW BUILDINGS

Frama, ek, Conuty, oL, & Smovehwre

resms b Na. oi Sheries

heating sheods
hoth reems foel widih
hombing Ratures e d M thich ol y wolly
both tube ortificial A shave loundotion: 1ot Sty
\ » 1ad Siy. Ied Sty
todlete arve el
howers oility rvo- o e qorege
\itchos siaks tind of loundation wels d of
uop dats thick oo, of stalls -
lowadry tvite doprh ol footing beiow grede .. Sumg pure ——
Reer dreine

Note:—Show ber of building

ALTERATIONS-ADDITIONS-ETC.

sting, lot data. etc. in pecs provided above.

The worx contemplated sty of.
WO VARl Nty et betre, oK
end is to be of. —{freme, brick, combination, etc)
Na. rseme @ precont Bdg. o e Soth raeme sdded t——— dop sinks
eoms sddod berh tube lovadry tube
il ! > vhen
Grovad vee of sddili e aew olecire wark —_—
qrovad sres of wsislaq bidg. showery baering sddii
e T Litchon sinte el

Prasont SINMINg KIS o e e

REMARXS derifying work

The items are more fully tet nﬂn in the plans suomitted with this spplication. The fotel cort as estimated, of the

work cantempiated, includes ail the br

of labor, all materiah, oll appurtenancat and il other necsssary expenses

ta compietely srect, aiter, construct or enisrge the buiding. Such cost is itemized es foilows:

Name of Contractor
Generel

Addrens

Phone Amt. of contrect

Excaven

Concr

[¥)

) {
[
P

Cupon‘:,

Bectric

Sheet maetal

Structurel iron,

Plasten

- o
HHeath

P
L g

Other__

Total Cost of Buildi

Owner's neme,

Aschitect.

ST



TO BT FILLED IN .Y BUILDING DEPT.

Zoning Permit No.

Plans chacked bv, Saten,
Aupplication chected by late
Permit issued, Dete
Street b

lssued by,

Elactric Pormit No
Haeating Permit No.

Note:—Aithough the shove fes for bullding permit is baiad on ol of the velue for ol clesies of work additional permity
ere required before work can be started on Sewer and Water Taps, Bectricsl work, heating work and other parmits which
from ima 1o tims are provided for end for which seperste spplications are required.

A sirest obstruction bond is requirsd whenever use it mede of any portion of the City Stesety, including walks, part-
way snd/or paving.

APPLICATION FOR CERTIFICATE OF OCCUPANCY AND CONFORMITY OF PREMISES

The undersigned ownen ¢ the hemin descrbed property and buildings, thereon, applies for & certificate of
accupancy of 1aid auildings and premises and hereby agrees not to occupy them uatil certificate of occupency has been
qrented. Said buildingi end premisas ere to be uted esclusively for .

Sangre samusy guenng, hasums (it Wae) Agert., Hetel efe.

Oraw below to scale. an accurate plat of the lot or proparty. Shaw il eisting or propased buildings end edditions
ta amsting buidings. Mats 181G plet compiate with all di ions of premiset, oversd di jons of buddings, and thow
distences of buildings from all lot Lines:

PLOT PLAN TO SCALE

No eror or omitsion in either the plam or soplication, whether teid plens end epplication hes been spproved by

the building depertmaent or not, sheil it or reliove the epplicant from constructing The work in any Mmanner thea
that provided for in the ordinances of this City, relating thereto. The ownee having reed the epplication for the buriding
permit and for cortificats of occupancy aad heving chected the plat plan hereca thowa end fuﬂy wadentending the intent
tharaof. declares that the statements made end rha drawnqs shown ere trus to the bett of it er hes bedef.
NO CONSTRUCTION SHALL 8T STARTED UNTIL PERMIT IS ISSUED.
De ast sign uniess yeu have read and cheched Signature of owner
this epplication and everythlag ls complete. Prasent odd ot
PO
- -



INDUSTRIAL - C

h
|
)

{1

1 Workdav
*1lst Day:
f
|
e’
?
!
i
N -
y
J
|
' *2nd Day:
) *3rd Day:

ERCIAL = INSTITUTIONAL - MULTI~-FAMILY

1. (S} sets of complete plans/specifications

aA. Electrical
B. Plumbing
C. HVAC

D. Structural

2. . Ccmplete Site Plan

A. Legal description of proposed site.
1l.) Proposed setbacks frcm front,
side, and rear yaxds.

B. Show complete site improvements.

C. Must show drainage and storm water
detention if plus two acres involved.:

D. Must show driveway approcaches.

3. General Contractors .‘.i-s=z=w-

A. Electrical Contractor o v
~ Gsub Corifvacl U

B. Plumbing Contractor
C. KVAC Contractor
D. Misc.-Sub-contractors

4. NORTH SHORE Sanitary permit if required.

EPA permit

5. Building Department forward plans.

A. Engineering & Planning Review **
DATE CALLED DATE PICKED UP

B. Building Dept. Plan Review
DATE CALLED DATE PICXED UP

cC. 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-

g




—

-~

o

10th Day: 6.

1lth Day: 7.
léth Day: 8.

10.

*Working .Days

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.

**pujilding 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 2Zoning compliance.

‘\
)
J




TNg AGerCy 3 SutPON I 10 rEQLNE IS NTOITMANION LNGEr MO
- Anvesa0 Statutes. 1979, Thapter 111 ¢ I Secuon 1039 Dsciosure

I NS AIOATANON /Y FNUCed urder N3t Section Fadure 10 G0 30 Mmav

Drevent iy form "omuou\qp'ocuua G COUKI LUt WY YOS FOR IEPA USE
JOOMCION CanG Semed. Thig 10FM has DEeN POrOved by the Forms LOG NO.
Managernent Canter DATE RECEIVED:

[LLINOIS ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF WATER POLLUTION CONTROL
PERMIT SECTION
Springfield. Illinois 62706

APPLICATION FOR PERMIT OR CONSTRUCTION APPROVAL

WPC-PS-1
NAME AND LOCATION:
Name of project:
Municipality or Township: County:

BRIEF DESCRIPTION OF PROJECT:

DOCUMENTS BEING SUBMITTED: [f the project involves any of the items listad beiow, submit the corresponding schedule, and check the
sppropnate spaces.

PROJECT

Private Sewer Connection .................ccoineni..s A Spray lrmigstion ............ ... ...l H

Public Sewer Extension ................00uenen RPN B Septic Tanks ..............ciiiniiiiinn. | S,
Sewer Extension Construct Only ....................... o] Industrial Treatment or Pretreatment ... .. J

Sewage Trestment Works . D .

Excess Flow Treatment .... . B Cyanide Acceptance ................c...u.s L

Lift Station/Force Main .......c..ovevinvennnn .... F Updating Cyanide Acceptance Form ....... M

Sludge Disposal .............. et erereeaea e, G Waste Characteristics .................... N

LAND TRUST: Is the project identified in item number 1 herein, for which a permit is requested, to be construcied oo land which is the sub-

jectofatruse? O Yea (O No .

goyu.jun;umbcr 6.1.1 herein must be signed by a beneficiary, trustes or trust officer, snd s trust disciosurs must be submitted (see instruc.
ns, item 3*.

Plans: Title

Number of Pages:

Specifications: Title Number of Books/Pages:
Other Documents (Please Specify)

THIS IS AN APPLICATION FOR (CHECK):

A. Joint Construction And Operating Permit

B. Authorization To Construct (See {nstructions) NPDES Permit No. ILOO.
. Construct Only Permit (Does Not Include Operations)

D. Operate Only Permit (Does Not {nclude Construction)

CERTIFICATIONS AND APPROVAL:

§.1 Certificate by Design Engineer :

I hereby ceruify that | am familiar with the information coatained in this application, including the attached schedules indicated above, and
that o the best of my knowiedge and belief such information is true. complete and accurate. The plans and specifications (specifications other
than Standard Specifications or {ocal specifications on file with this Agency) as described above were prepared by me or under my direction.

ENGINEER

lssue Date

NAME REGISTRATION NUMBER SEAL
FIRM:
ADDRESS:
PHONE NUMBER:
SIGNATURE

CERTIFICATIONS AND APPROVALS FOR PERMITS:

6.1 Certificate by Applicant(s)

U/We hersby certify that {/we have read and thoroughly understand the conditions and requirements of this Application, and am/are
authonzed o sign this application in sccordance with the Rules and Regulstions of the (llinois Pollution Control Board.

I/We hereby sgree to conform with the Standard Conditions and with sny other Special Conditions mads pert of this Permit

8.1.1 NAME OF APPLICANT FOR PERMIT OR AUTHORIZATION TO CONSTRUCT

STREET ciTY STATE 21p CODE

SIGNATURE
TITLE ORGANIZATION

IL 332.0010
WPC 150 Rev. 2/83



———- - am e~

—————
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6.1.7 NAME OF APPLICANT FOR PERMIT TO OWN AND OPFRATE

STREET cITY STATE ZIP CODE

SIGNATURE

TITLE
6.2 Attested (Unita of Government)
DATE SICNATURE TITLE

(CITY CLERK. VILLACE CLERK. SANITARY
[ DISTRICT CLERK. ETC)

8.3 Applications from non-guvernmental applicants which are not signed by the owner, must be signed by & principel executive olTicer of at
lenst the level of vice president, or his duly suthorized representative.

8.4 CERTIFICATE BY INTERMEDIATE SEWER OWNER

I heredy certify that (Please check one):

1. The sewers ta which this project will be tributary bhave adequate reserve capacity to trunsport the wastewater that will be
added by this project without causing a vioistion of the Eavironmental Protection Act or Subtitie C, Chapter 1. or

2. The [llinois Pollution Coatrol Board. in PCB dated granted a varisace from
Subtitle C, Chaptar [ to silow construction sad operation of the facilitiss that sre the subject of this application.

Name and location of sewer system to which this project will be tributary:

SEWER SYSTEM OWNER

STREET ary STATE 1P CODE
SICNATURE DATE TITLE
6.4.1 ADDITIONAL CERTIFICATE BY INTERMEDIATE SEWER OWNER

1 hereby certify that (Plesse check one):

The sewers to which this project will be tributary have adequate reserve capacity Lo transport the tawater that will be
sdded by chis project with iag & viol of the Earir | Pro Act or Subtitie C, Chapter L or

— L

2. The [llinois Potlution Coatrol Beard, in PCB dated grantad s variance (rom
Subcitie C. Chapter [ to allow construction and operstion of the facilities that are the subject of this applicati

Name and location of sewer system to which this project will be ibutary:

SEWER SYSTEM QWNER
STREET crTY . STATE 2P CODE
SIGNATURE DATE TITLE

65 CERTIFICATE BY WASTE TREATMENT WORKS OWNER

1 hereby certily that (Please check one):

1. The waste trestment plant to which this project will be tributary bas sdequate reserve capacity to rest the wustawstar that
will be sdded by this project without causing a violstioa of the Eavi 1 Pr Act or Subtitle C, Chapear [, or

2. The lllineis Pollution Controi Board. in PCB deted grented & vaniance from
Subtitie C. Chapter [ to allow construction and operntion of the facilities that are the subject of this application.

1 alee cortily that the industrial wasts discharges described in the spplication is capable of being trested by the treatment worka, and such

‘\

)

{

waste discharges will be in compliance with all currently spplicable local, state or federul pr requirn
Name and | ion of waste works to which this project will be tributary:
TREATMENT WORKS OWNER
STREET cITY STATE 21P CODE
SIGNATURE DATE TITLE
JC:6482C
WPC 150
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INSTRUCTIONS FOR SCHEDULE J - INDUSTRIAL TREATMENT WORKS OR PRETREATMENT WORKS

This application form is intended for applicacions for Permits or Authorizations co Construct or Permits Co operate

industrial treacment works or pertreatment wvocrks. Schedule J must be submitred with a WPC-PS-| Foram.

' All blanks must be filled. When the question is not applicable to your project write "not applicable” or "N.A."

11.

f\/f* 12.
1].

1.1 The name of the project msust be the same a5 that indicated in WPC-PS-].

1.2.1 Cive the location of the discharge poinC to the nearesc quarter section including section,
township, range aad principal seridian.

1.2.2 Cive the location of the discharge point and degrees, minutes, and seconds by interpolation from a
quadraogle map. .

1.2.3 Name of U, 5. Ceclogical Survey Quadrangle Map used in making above determinations.

Such a description and schemstic waste flow disgram should show the flow of the water from the source to the
treatment works. The diagras should specifically include both routiue and potentiai sources of contamination. It
may be chat information included for this subject could be included on the schematic diagzam required in Parc 3
below. If this is cthe case, so indicate and do noc duplicate other information provided.

3.1 A schesatic vastewater flov diagram wust be submitted. It should generally conform to the following
description:

A line drawing of wastewater flow through the facility producing the proposed discharges. Average flov ra. es
should be shown for various vastewaters. Specific treatment processes are to be indicated.

A locacion map is also required. The map should generally conform co che following:

A map showing the location of each discharge structure iocluding amy and sll outfall devices, dispersive
devices, and non-structural points of discharge. The usual saridian arrov showing north as well as the mag
scale must be shown. On all maps of rivers, the directions of the current is to be indicated by an arrow.
Preferably this location map should de dove on a copy of U. S. Ceological Survey Quadrangle Map for the arca
involved. .
Plans and specificacions: For instruction on completion or plans and specifications please refer to the

inscructions for|Schedule U TTeatmenc Works lctem J.[

Receiviang Stream: Please refer to the instrucctions oa receiviang stream for Schedule D ~ Item 4. If the induscria:
wasta Creatment Or pretreatment is tributary Co 4 municipal sanitary, scorm, or combined sewer, signatures of the
appropriate municipal or sanitary districec official should be provided on Forw WPC-PS-]l in Items 5.5 and 5.6 and a
current copy of the industrial waste ordinance must be provided.

The Agency‘'s dasign criteria mandaces that vaste treatment facilities shall de located at an slevation which is no!
subject to flooding or ochervise be adequately protected againec flood damsge. Therefore, it will noc be acceptabl e
to include in a design the possibility of che waste treatsent facilicies being sudjecc to flooding ac any ciame
regardless of the excanc of the flooding.

The approxisace time schedule is requested to allov the scheduliag of Agency field engineering personnel to begin
visits to the wvasts Lreatment facilicy site. The date of completion and the dace of operstion ars expected o be
essentially the same. The (00 percenc design load to be reached by the year indicated is essentially the design yucar
at vhich time additional facilities must be provided to trest sdditional vaste load to the trestment planc if
neceasary.

7.5 Contact the Illinois Water Survey in Urbana.
7.6 See the definition of dilution ratio in Chapter ) Illinois Pollution Control Boerd Regulacions.

8.1.2 Use smaxiwmum daily flow for last twelve months.
Rule 601(a) of the Illinois Pollution Control Board Chapter ) Ragulacions indicates that all treatment vorks and
associated facilities shall be so constructed and apersted as to minimize viclatioas of the applicable standards
during such contingencies as flooding, adverse veather, power failure, equipment failure, or maintenance through such
measures as multiple units, holding tanks, duplicate power sources or other measurss.
A Schedule G is necessary if sludge must be disposed of from this facility.

Submit Schedule N. Usa the instructions for Schedule N for completing the information required.

The :uquirements for Operator Certification are givea in Part 12 of Chapcer 3 lllinois Pollution Control Board
Regu.uviins.

wpC-158 J



AR OIEFA USE

LG ¢
DATC RECIIVED
{LLINDIS ENVIRONMEMTAL PROTECTION AGENCY
DIVISICN JF #4ATER ACLLUTION CONTROL
PERMIT SECTION
Sprungfield, [llinois 62706
SGEULE J INDUSTRIAL TREATMENT WORXS CONSTRUCTION OR PRETREATMENT WORKS
NAE AND LDCATION:
1.1 Name of project
1.2 Plant Location
1.2.1 N
Tuarter >ection Jection Townsnip Tange P
1.2.2 Latitude * ' ‘"North
Lonyitude * J “West

1.2.3 Name of USGS Quadrangle Map (7.5 or 1S Minutes)

MARRATIVE DESCRIPTION AND SCHEMATIC WASTE FLOW DIAGRMWM: (see instructions)

3.1 Submit a flow diagram through all trestaent units showing size, volumes, detention t.‘_!l. orpanic loadings, surface sectling rate,

weir over<low rate, and other pertinent design daca. Include hydraulic profiles and description of monitoriag systems.

3.2 Waste Treacment Works is: Batch , Continuous ; No. of Batches/day , No. of Shifts/day

3.3 Submut plans and specifications for proposed construction.
3.3 Discharge is: Existing ; Will begin on

DIREC. JISCHARGE IS TO: Receiving Stream Mmnic:pal Sanitary Sewer
bined sewer . If receiving stream or storm sewer indicated complete the following:

Name of receiving stremm . triburary to

tributary to ; tributary to

. Mnicipal storm or mmicipal com-

is the tTeacmant works subject to flooding? [f so, what is the maximm flood elevation of record (in reference to the treatment

works datum) and what provisions have bean msde to eliminste the flooding hazard?

APPROXIMATE TIME SCEDULE: Estimated construction schedule:

Start of Construction ; Date of Campletion
Operation Schedule ; Oate Operation Begins

1008 design load to be reached by yesr

Thas AQency @ suthonied 10 rfeuare thes WHOrMeLOn urnder B
Aeviaad Swiutes, 1979, Cheper 1 11 172, Section 1038, Dwcioswrs
Of thes iN1OMALON @ redured unoer at Secton Fadure 16 0 30 Mmey
Oreven thes (0rm trom Deeng Drocessed snd Could resull  your
ll.'c;J:-OOII 20DRCHNON DG Gerved. TIve fOrm Ras Deen a0oroved by the Forms
) weC 158 Mansgement Conter.
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Tl

[F)

T, CESIAN LCADINGS

Design population equivalent (one population equivalent :s 100 gallons of wastewater per day, containing 0.17 pounds of 80Dg

and 0.20 pounds of suspended solids;
80D, ;. Suspended Solids

. Flow

Design Average Flow Rate

Design Maximsm Flow Rate

Design Minismum Flow Rate

Minismea 7-day, 10-year low flow cfs

Minimm 7-day, 10-year flow obtained from

96

Dilution Ratio :

TO TREATMENT WORAS (if existing):

| 7.6
8 FLOwW

’ 8.1

{ 8.2

Flow (last 12 sonths)

8.1.1 Average Flow MCD
8.1.2 Maximm Flow MG
Equipment used in determing above flows

l .. 9. Has g preliminary engineering report for this project been swaitted to this Agency for Approval?

shut-downs and other smergenciss.

12. Complete and submit Schedule G if sludge disposal will be required by this facility.

13.  WASTE CHARACTERISTICS: Schedule N must be submitted.

14.  TREADVENT WORKS OPERATOR CERTIFICATION: List nsmes and cartification mumbers of certified operators:

— YES _ NO__. If so, vhen was it submitted and approved. Date Submited
Certifications
T hgod
10. List Permits previously issued for the facility:
. .
I 11. Describe provisions for operation during contingencies such as power failures, flooding, peak loads, equipment failure, maintenances
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{ INSTRUCTICNS FOR SCHEDULEZ D ~ TREATMENT WORKS
I .s application foem is primsrily intended for the 'P?licf‘iOGU tfor Persits or Authorizations to Construct or Fermits to
_rate treatment works for municipaslities, sanitatry districts, commercisl or other estsblishments with domestic Cype
sdstey.
{ . blanks must be completed. When the question is not applicable to your project, wrice "Noc Applicable,” or “N.A."
%-acdulc items which are self-explanatory are omitled in these instructions.
/ 1.1 The tame of the project must be the same as that indicated in WPC-PS-|.
: 1.2.2 Cive the location of the discharge point to the nearest quarter section including sectiocn,
township, range and principal weridian.
¢ 1.2.] Cive the location of the discharge poinc ia degrees, minutes and seconds by incerpolation from a
! quadrangle map.
1.2.4 Name of U. S. Geological Survey quadrangle map used in making above decterminacion.
{ The approximate construction schedule for the project is requested to allow the scheduling of surveillance personnel
; to begin visits to che vasce treatment facility site.
s This is essentially design year of the treatment wvorks.
i A schematic vascevater flow diagram sust be submitted. 1t should generally conform to the following description: A
I line draving of the flow through the process units. Average and maxisum flow races should be shown. Specific
treactment processes asre to be indicated.
A location sap is 2130 required. The map should generally conform to the folloviag; (A) show the locstion of esch
discharge structure including any and all ourfall devices and dispersion devices. (3) Shov the distance and
direction co the asarest residence. The usual meridian arrow showing Norcth as vell as the map scale musc bde
showa., On ail maps of crivers, cthe direction of the current is to be indicated by an arrow. Preferably this locacion
map should de done oo & copy of the U. S. Ceological Survey Quadrangle Map for the ares involved.

5 ?lans and specifications prepared by a Registered Professional Engineer must be submitted for all proposed

' construction. .
¢ Plans of sevage treatment works:
! Location Plaa

A plan shall be sudbmicted, shoving the sewags Creatmenc works in relacica o the cemainder of the system. Sufficienc

: topog-aphic feacures shall be included to indicace its locacion with relation to streams and the point of discharge
of trested affluenc.

—

. Gereral Layout

—_
; Layou:is of cthe proposed sevage treatmenc works shall be submitted, Mhoving:
¢ a. Topography of the site.
! [ ». Size and location of treatmeant vorks structure.
l_ c. Schematic flov diagram showing the flow through various trestment works units.

d. Piping, including any arrangements made for by-passing individual units. Materisls handled and directioan of
i flow through pipes shall be shown.

.. Bydraulic profiles showing the flow of sevage, supernatanc liquor and sludge.

f. Tesc borings and ground water elevations.

Detailed Plans

Decailed plans shall show the following:

| 8. Location, dimensions and elevations of al)l existing and proposed treatmeat works facilities.

b. Elevations of high and low wacer level of the body of water to which Che trestment vorks effluent is to be
discnaryged.

<. Type, size, pertinent features, and specified capacity of all pumps, blowvers, motors and other sechanical
devices st the design condition,

——
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Minimus, average and maximums hydraulic flov in profile.

Adequate description of any features not othervise covered by specification

WwpC-154 o}
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INSTRUCTIONS FOR SCEDULE N - NASTE CLARACTERISTICS
This schedule must he submittcd to show raw waste characteristics, erffluent quality, and upstream and downstream quality of the recetving
waters, sludge characteristics and other eastewater characterisiics as required for the various schedules,
1. The name of the project must be the same as that indicated in »PC-S-1,

2. Flow dacta

2.1 Indicate existing, if applicable, and proposed or present design average flow.
2.2 Indicate existing, if applicable, or proposed or present design maximm flow depending on the schedule or:ginating the request.

2.3 The information submitted to the Agency for temperature must be sufficient to prove that violations of the t .
03(1) of the [llinois Pollution Control Board Regulations Ciapter 3 will not occur. ° racure portian.

——

In the case of discharges from power plants, a graphical description of the discharge plume must be vided to th i
[_ describes the various isotherm regimes in the plume and defines the boundaries of the discharge pl.t.npmm rtla:za:. toAf:.:cZe:::vc:ng
stream.

‘ The definition of mixing zone is given in Aule 201{a) of the [ilinois Pollution Control Board's Res.lations. .
using the latest !1llinois Pollution Control 3oard's interpretation of this definition - mixing .an: Yake sure you are

2.6 The flow rate in the receiving stream at the time of stream samoling must be indicated.

[ 3. Chemical Characteristics: The applicant smust prove that the facility if permitted, will not cause violations of the Environmen -
f ) teczion Act or of Regulations adopted by the Board pursuant o the Act. [f the characieristics are not applicable so indicace :iiﬁpge

T letters NTF (not tested for).
Ceene? i .
e For existing facilities, the type of sample (Zrab. comrosite) and e murber of samples caxen should be indizated on Schedule N. The
l Sarpling points should be indicated om an appropriately liveled jrocess Ilow sketah fSr r3w a3asit.ater and ireated ecilient. The pro-
{ cess flow sketch should show all wastewater influent points to the trestment works before ultimate discharge. ) '
Please review the following cosments prior to proceeding.
* 3.1 The characteristics must show the average concentration of tne particular waste jarameter in the desi ar .
} dule is being submitted %o depict the currect conditions. # year except vhen the sche

3.2 For sxisting domestic waste treatment works, as 1 zinimm the influent and effluent analyses should include ammonia nitso fecal
caoliform, (effluent only), nitrite and nitrate nitTogen, pH, phosphorous as p, suspended solids, tocal d 1 rogen, teca
chemical oxygen desand {Sday). al dissolved solids and bio

3.3 The influent and effluent should be analvied for chemical parameters appropriate to reflect industrial discha .
svstem tributarv to the treaTrent works. Cuidelines Zor such additional analvses are comzaired in Table 1, mrf:_: :-n:ou..:: ;:w:ed
by industrial discharges as sminims required analysis juidelines. ;

3.4 The effluent parameter concentTations shown must rwflect the average and maximum concentrations of the treathent 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.

. 3.8 If zhe proper industrial catogorv is not provided on Table 1, the consulting engineer saculd write he [llinois Zavironme: ?To-
: tection Agency requesting a locter with a statement of the required psrameters or use the parameters for a similar cate;o:\"a:n b
. Table L. K

3.7 If background concentration, Rule J0l1(b), is considered bv the applicant to be a €actor in the allowsble contaminants being dis-
charzed, suomit an analvsis of the water supply showing the concencration of the app'‘~sble parameters.

3.8 If any constituent level in any discharpe or effluent exceeds the water quality srandard then analyses must be perfo
N parameter upstream and downstream in the recsiving s"ream. The flow rate in the receiving stream at the tine o?str::ds::::;::t
must be specified.

3.9 For proposed facilities approximations should be made and analysis performed in accordance with these items and Table 1.

1 3.10 The analysis sust be performed in accordancs with the Standard Methods for the Examination of Water and Wastewater, 13th edition

L. or with the most current later edition or with other generally accspted procadures approved by the Agency. The methods indicated
in Table A of the U.S. Environmental Protection Agency National Pollutant Discharge Eliminacion System Application Form Standard
Form Instructions will be considered acceptable to the agency unless noted otherwise in subsequent changes to these instrucIion

1 forms.

3.11 Upstream and downstream analyses will not be required for precreacment facilitics. However, if current data is not available re-
garding recsiving treatment works effluent quality, additional daca may be requested.

3.12 Upstrean and downstresm analyses will not be required if the winimm, 7-day, 10-year low flow of the stresm is zero (0} c.f.s.
The effluent quality must meet vater quality standards.

WPC 139 (let) N
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This AQency 13 JuINOTIZE0 10 TEQUIE g AOrMALION UNCH hn0is FOR [7i'A USE
Revrsed Siatutes. 1979 Chaoter 111 12 Secton 1039 Cisclaswe o .:.-.
of s 1OrMatoN 13 *@QuUeed UNDer that Section F sk t0 00 30 May DA'l:E RECEI\ED:
prevent thus {Orm 1M DENg ProCE1380 3Nd LoD resuit n vour ‘
2008Ca10n Deing cened This formn Rag been approved by the Forms
Managerment Center
ILLINOIS ENVIRONMENTAL PROTECTION ACENCY
DIVISION OF WATER POLLUTION CONTROL
PFRMIT SECTION
Springfield, [llinois 62706
SCHEDULE N WASTE (HARMTERISTICS
1. Name of Project
2. FLOW DATA EXISTING PROPOSED-DES [GN
2.1 Average Flow (gpd)
2.2 “aximm Daily Flow (zpd)
2.3 TBPERATURE
. Max. Temp. Out-
Time of Ave. [ntake Avg. Effluent Max, Intake Max. Effluent side Mixing
vear Temo. F Temo. F Temo, F Temo. | cone F
SUM-ER
WINTER
2.4 Minimm 7-day, 10-year flow: cis MOD.
2.5 Oilution Ratio: :
2.6 Stream flow rate at time of sampling cfs MCD.

3. CHEMICAL CONSTITUENT Existing Permitted Conditions ; Existing conditions ; Proposed Permitted Conditions

Type of sample: ____grab (time of collection N composize (Number of samples per day )

(see instructions for analyses required)

Constituent

R WASTE
fmg/1)

TREATED EFPLUENT

UPLTHEAM DORNSTREAY SAMPLES

(mg/1)

[me/)

Avg. (mg/)) Max,

Amonis Nitrogen (asdy)

Arsenic (total)

Sarium

Boron

BCOg

Cadmium

Carbon Qhloroform Extract

Chloride

Chromium (totsl hexavalent)

Chromium (totil tribalent)

Coprer

Cranide (total)

Cyanide (readily releascd ¢150°F § pH 3.5)

Dissolved Oxygen

— i

L

Fecal Coliform

I 332009
wer 1t
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Flurride

- n
RAW WASTE TREATED EFFLUENT UPSTREAM OWNST!
/U Ayz Gagill Max ’jiLu r;Z’:“LSn\‘PLB

Hardness (as Ca My)

Iron (total)

Lead

Manganese

MBAS

Mercury

Nickel

Nitrates (asN)

0il § Grease (hexane solubles
or equivalents)
Organic Nitrogen (as N) l
—
H '
Phenols
Phosphorous (as P) .
Radioactivity |
Selenium i
Silver .
Sul fate : |
Sus Solids
pended |
Total Dissolved Solids ‘ |
|
linc ‘ ‘
Others !
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APPENDIX M
f CONSTRUCTION SCHEDULE

CONTENTS

OUTLINE

CONCEPT CONSTRUCTION SCHEDULE

CONCEPT CONSTRUCTION MANPOWER SCHEDULE
CONCEPT- CONSTRUCTION EQUIPMENT SCHEDULE

ACTIVITY TIME BASIS
PERSONNEL REQUIREMENTS

p.
P.
p.
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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 in the fall of 1985, shows completion of harbor and Slip 3 dredging in
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, it 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 in the Harbor area and 3) total
installation and operation of the water treatment plant in the parking 1ot

area.

WARZYN
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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 in 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 in 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 is the essential initial task. This can start about April 1,
1986. Once this is 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,
inc]ud1ng the placement of final cover over the west containmeht 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.

WARZYN
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Work in 1987 and 1988 comprises the removal from Lagcon No. 2 of the dried

sediments from the inner harbor and diposal of them in the parking lot
containment ceil. 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 t§ 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 cell, 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/1as
(omMc-2-2] WARZYN
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CONSTRUCTION CONTRACT ORGANIZATION

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

effort scheduled for 1986 can be accomplished in that year.

The overall design schedule calls for completion of the design documents 120
days after notice to proceed following the Concept Design Review. If this
notice to proceed is given by March 15, final design documents will be due
about July 15, 1985. Allowing one month for COE review and adjustments and
six weeks for bidding would indicate a bid opening date of October 1, 1985
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 is
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.

WARZYN
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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 propcrty 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 ultimately

be required and prudently should be arranged prior to start of any work..

Given notice to proceed with final desigh 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 is to start in the fall of 1985, prompt action is required to'
obtain the necessary easements and agreements. Furthermore, contract bidding
and award will have to be expedited. 1If 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.

TJL/dkp
[OMC-2-61]
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February 21, 1985
C 11837

MEMORANDUM

To: Project Staff

From:' Richard H. Weber, P.E. ( a :
Guotechnical Cngincer
Re: Geotechnical Design Memorandum #1
Site Description and Preliminary
Sheet Pile/Foundation Recommendations
Qutboard Marine Corporation

Waukegan Harbor Superfund Project
Contract No. DACW 45-85-C-0023

INTRODUCTION

1t 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 Ditch 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
nverlying 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 BPF and averaged approximately
27 indicating the sand is generally medium dense. Sieve analyses indicate
the sand contains from O 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 grogndwater monitoring wells
indicate a permeability on the order of 2 x 10 =Y cm/sec.

The glacial till was generally classified 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.

B. Vacant OMC Property

The vacant OMC property is located between OMC'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-1ike 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 with 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 is hard. Moisture
WARZYN
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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 til) 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
jevel 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 OMC 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 sheetpiling
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 (muck)(OL). The muck was typically 1 to 7 feet thick.

SPT NK-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 S0 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 parcent 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 1imit 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.

RECOMMENDAT IONS

The previous sectlon included discusslon of ygeneral 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.

Stratum

Muck
Sand
Till

8. Foundations

Wet Density Cohesion Friction Angle
(PCF) (PSF) (DEG)
68 0 0
120 0 35
140 4500 0

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 colum 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 geotechnical engineer is
recommended to check the adequacy of bearing conditions. If encountered,
unsuitable soil or fi1l 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 repcrtedly 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 prassures. However, investigation
of the foundations with test pits are recommended prior to construction.

RHW/cac
[cac-6-37]

Encls: References
cc: MWarzyn Project Staff (TJL, RAJ, DJD, LAB, WWW, MNS, RHW,

LDA, BAW, MWR, DAW, SGW)
Donohue Project Staff (6 copies submitted)
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ARG B MG 1hels



VA,

ro~ s

REFERENCES

(In Chronological Order)

Hydroyeologic Investigation, Qutboard Marine Corporation, Waukegan,
Ii!inOIS, éor JRB Associates by wWarzyn 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.

Subsurface Investigation, North Ditch Area, Outboard M2rine Corporation,

Waukegan, IT1inois, for Mason & Hanger - 3ilas Mason Co. Inc. by Warzyn

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. ~

' Qutboard Marine Corporation, Waukegan Harbor Borings, Waukegan, I1linois,
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 sail borings, 5 sieve analysis tests, 4
nydrometer analysis tests, 1 natural moisture content test, 1 loss on
ignition test and 2 Atterberg limits tests.

An Enqineering Study for the Removal and Disposition of PCB Contamination
in the Waukegan Harbor and North Ditch at Waukegan, [1linois, Final Report
(incTuding Appendices), for U.S. EPA by Mason & Hanger - Silas Mason Co.
Inc., January 1981. First Addendum, May 1981. Second Addendum, March
1982.

Sand Sample Collection, Waukegan Harbor S1ip No. 3, Waukeqan, 11linois,
for Mason & Hanger - Silas Mason Co. Inc., Ey Warzyn tngineering Inc.,
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, Waukegan Harbor Slip No. 3, Waukegan,
[TT1nois, for Mason & Hanger - Si1las Mason Co. Inc. by Warzyn Engineering
Inc., May 26, 1981, Job No. C 9729. The investigation was performed in
and adjacent to Siip 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, L1linais, for Roy F. Weston, Inc. by Warzyn Engineering Inc.,
December 23, 1981, Job No. € 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.
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Site Selection Study, Waukegan Harbor, I1linois, Confined Disposal

Facility, for and by U.S. Army Corps of Eng1neers Chicago District,
April, 1984, The investigation was performed in the vacant OMC property

adjacent to Haukegan Harbor. The report includes the results of § SPT
soil borings, 37 sieve analysis tests, 35 hydrometer analysis tests, 33
natural moisture content tests, 22 10ss on 1gn1t1on tests, 9 density

tests and 36 specific gravity tests.

Topographic Maps, for CH2M Hil1 by Aerometric Engineering Inc., August 9,

. 1984,

Conceptual Design, OMC Hazardous Waste Site, Waukegan, Illinois, for U.S.
by

Hill, September 14, 1984.
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¢ s UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
e é REGION §
M : 230 SOUTH DEARBORN ST.
‘;ﬂmm&° CHICALO, HLLINOIS 60604
REPLY 1O 1IN AGHENITON )
FEB 21 19805

Mr. Robert Smarc
U.S. Army Corps of Engineers
Omaha District, MROED-E
6014 U,.S. Post Office
and Courthouse
Cmaha, Nebraska 68102

Dear Mr. Smart:

The purpose of this letter is to transmit our comments
concerning the January 10, 1985, Value Engineering Revisew,
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
preceeding our comment refers to the item number in Warzyn'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.l.c. 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 he specifically
addressed concerning the larger cofferdam.
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1. The areas and volumes of 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.h.).

3, Off shore precautions will still be necessary during
truck leoading.

We accept the comment regarding permeability of the
clay liners and caps.

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.

The U.S. EPA agrees that a mechanically assisted sludge
dewatering system would be beneficial. Accelerated
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.

The U.S. EPA is opposed to providing temporary boating
facilities due to a possible inconsistency with the
National Contingency Plan. Additionally, Larsen Marina
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.

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 clay zone,

it may prove to be more practical and feasible to use a
granular material above the clay.

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.

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

o

\Il



both the normal water intake and the emergency water
intake. Monitoring data should be made available to
the Lake County Health Department and Waukegan Water
District, through the U,S5. 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
ggrticular concern are items S, 7, 11, 12, 13, 14, and

. t

We hope these comments are beneficial. If you have any
comments or questions concerning these issues please contact
me .

Sincerely,

L/ A Ge ey

Daniel M. Caplice . ~
Remedial Project Manager

cc: Jack Braun, SHE-12
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January 10, 1985
C 11837

Mr. Robert Smart

fmaha Corps of Engineers

6014 Post Office and Courthouse
Omaha, NE 68102

Re: Value Encineering Review

Dear Mr, Smart:

In accordance with our contract requirements, Appendix A, 6K, the required
value Engineering Review is 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 Warzyn Engineering Inc. The
other team members are Mr. David Horsefield, Consulting Engineer, and
Mr. Lawrence Andersen, Manager of Warzyn's Madison Divisfon. This team
represents many years of experience in engineering design and construction.
Four ftems have been recommended for Value Engineering study:

1. Cofferdam in Slip No. 3;

2. Permeability requirements for clay liners and caps;

3. Dewatering of sediment lagoons; and

4, Temporary boating facilities.

Prompt revision of the first of these items is needed to permit the design
work to progress on schedule.

After your review, please contact me to discuss these matters.
Sincerely,
WARZYN ENGINEERING INC.

“fhemas d. kymek [t

Thomas J. Lynch, P.E.
Project Manager

TJL/1as
[1as-36-5]
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C 11837
VALUE ENGINEERING REVIEW
HAZARDOUS WASTE CONTAINMENT/CLEANUP
OMC - WAUKEGAM HARBOR
WAUKEGAN, ILLINOIS
INTRODUCTION
The value Engineering Review is based on the Jdesign concepts and criteria as
presented in the Conceptual Design document of September 14, 1984 and the
outline presented in 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
in three categories:
1. Items for which Value Engineering Study is recommended;

2. Items which were considered in some detail but for which further
study 1s not recommended;

3. Items which were not considered in any significant detail.

SCOPE
Thg Value Engineering Review has studied parameteric data, criteria and
methodology presented in 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.

WARZYN
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To accomplish the review objectives, comments were solicited from members of
the design team. Concurrently, an independent review was conducted by the
vValue Engineering Team. A meeting was then held to discuss all comments and

formalize recommendations fncluded in this report.

REVIEW FINDINGS

A. Recommended [tems for Value Engineering Study

1. Construction of 85-Foot Diameter Cofferdam in Slip No. 3

Potential implementation and utilization problems exist with the proposed
cofferdam concept, which lead the Value Engineering Review team to conclude

that further study is warranted.

a, Sheet Pile Driving Problems

The coricept calls for excavation five feet into the underlying clay glacial

ti1l. This would required an estimated ten feet of sheet pile penetration
fnto the till.

Recent experience fn driving piles into this same ti11 stratum on the other
side of the harbor entrance indicates that driving these sheet piles wdu]d be

very difficult, expensive and probably impractical.

b. Stability of Existing Sheet Pile Bulkheads

No data {s 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 til1l {tself.

”» .
Lack of pile tip elevation information on the existing sheet piling makes it

difficulc to assess the affect of the proposed dredging on the stability of
WARZYN
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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.

¢. Clamshell Dredqing of Sediments

The unconsolidated sediments consist of approximately 40% solids and 60% 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 hydraulically dredged before the
cofferdam is constructed. The dredged material could be taken to
Lagoon No. 1 for partial dewatering 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 glactal till.

2, The existing sheet piles could be reinforced at the existing dredge
line, either with a tremie-poured concrete apron or with short
“stub" sheet piles, to sufficiently increase its strength so that it
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 in 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

-~
This requirement fs attainable. However, the practical difference between

10-7 and 10-8 cm/sec is considered insignificant during the 1ife of
WARZYN
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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 in significant additional costs to secure suitable

borrow materials and achieve specified compaction.

The Value Engineering team belfeves that this extra expenditure is not

Justified by existing documentation.

3. Dewatering of Sediment Lagoons

The proposed construction schedule anticipates approximately more than one
year to dewater sediments in 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 dewatering 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 dewatering. Dewatering by means of electro-osmosis may also be feasible.

This actfon {s expected to affect a cost savings and significantly reduce

the construction schedule.

4. Temporary Boating Facilities in Slip No. 3

The construction of tempoﬁiry boat docks and boat launching facilities may

prove impractical, due to lack of space, and not be very cost effective.

WARZYN

EMNONEERWG neC



S

January 10, 1985 -5- C 11837

Temporary factlfties 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. (lay Lined Curing Cell

Is a curing cell really needed? Why not move the contaminated material;
directly from the batch plant to transport? It was concluded that the curing
cell is required to ensure stability of fixing and avoid spillage during

transport.

2. Conﬁainment Cell with Clay Cap and Underdrain System

It would seem that the drain system could be replaced with a synthetic liner
to better accomplish the purpose. It was concluded that this is a design

development decision.

3. Lagoons with Soil Cement Liners

Is soil cement liner needed? Since excavation will contact liner only while
lowest layer is being removed, a layer of gravel would seem ample. It was

concluded that this is a design development decision.

4, Data on Extent of Contamination

Is sufficient data avatlable? Many borings have been made, but 1imits of
contamination are not exaé%ly defined. It was concluded that sufficient data

is available.
WARZYN
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5. Is Bentonite Slurry Wall Suitable?

Based upon existng technology, it was concluded that the slurry wall is

suitable.

6. Is 10-7 cm/sec Permeability Attainable with Slurry Wall?

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 is 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 4itch,

2. Routing of by-pass sewer along north ditch.

3. Indicated rates of dredging and batching (1,500 yds/day).
4, Vehic]e/equipmeﬁt/personne1 decontamination problems.

5. Effect of work on harbor use.

6. Ef fect of woék 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,
10.  Adequacy of available space/alternative spaces.

11. Compatibility of slurry walls with PfB‘s.

12. What is the best. fixing agent.

13. Are trucks the best means of transport.

WARZYN
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14.
15.
16.
17.
18.

Would a moveable batch plant be beneficial?

Is three compartments in the curing cell correct?
Are various quantities and rates correct?

Is the construction schedule correct?

What materia} will be used to control volitization?

Respectfully Submitted,

WARZYN ENGINEERING INC.

1S e G W

Bruce A. Weber, P.E.
Chairman, Value Engineering Review Team

TJL/BAW/1as

[1as-36-5]
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' APPENDIX Q
UNRESOLVED ITEMS CR 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

L]

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
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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 ..il11 be restricted as

follows:

a.

b.

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.

During dredging in 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 Ju]y 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,.

8inding agreements will be needed with the effected parties and with the Port

District

2.

Street Traffic

The heavy truck traffic associated with transport of materiais 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.

WARZYN
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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.

WARZYN
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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 in the north ditch in
a partially submerged condition in contaminated water have not been

completaly assessed.

H, UTILITIES

1. Releccations

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.

1.  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 in 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
systam offers potential of supericor 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 PCB content is to be performed. No other
parameters have been specified as yet.
M,  CONTAINMENT AREA SECURITY
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. ~r

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.
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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.

TJIL/Vas
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CORP OF ENGINEERS
MASTER LIST OF SPECIFICATIONS

OMC HAZARDOUS WASTE
CONTAINMENT /CLEANUP
WAUKEGAN, ILLINOIS

C 11837



DIVISION 1
GENERAL REQUIREMENTS

1A SPECIAL CLAUSES

18 WARRANTY OF CONSTRUCTION
(Standard form will be inserted by the Corps
when specifications are assembled.)

1C ENVIRONMENT PROTECTION
1D SPECIAL SAFETY REQUIREMENTS
DIVISION 2
SITE WORK
-

02050 DEMOLITION
02072 REMOVAL AND DISPOSITION OF MATERIAL AND

EQUIPMENT FROM EXISTING BUILDINGS
CEGS-02100 CLEARING AND GRUBBING
CEGS-02201 EXCAVATION, FILLING AND BACKFILLING

FOR UTILITIES SYSTEMS
02210 GRADING
CEGS-02221 EXCAVATION, TRENCHING, AND BACX#ILLING

FOR UTILITIES SYSTEMS
Cc-807.02 SUBBASE COURSE

S’

CE-02696 STABILIZED-AGGREGATE BASE COURSE
0D 807.08 GRANULAR FILTER COURSE
CEGS-02360 STEEL H-PILES
CEGS-02363 CAST-IN-PLACE CONCRETE PILES, STEEL

CASING (Pipe piles, without concrete)
02410 SUBDRAINAGE SYSTEM
02501 STORM-DRAINAGE SYSTEM
00-02440Q TRAFFIC SIGNS

0D-806.09 BARBED-WIRE AND WOVEN-WIRE FENCE AND GATES



CEGS-02444
CE-2631

02475
02480
00-806.11
00-806.12
807.12

02558
02559
Ce-820
CEGS-02711
02713
CEGS-15302
02724
CEGS-02850

CEGS-03300
CEGS-03301

03303

CEGS-05120
05500

CHAIN LINK SECURITY FENCE AND GATES

CONCRETE [SIDEWALKS,]J[STRAIGHT CURB,]
[CURB AND GUTTER][AND ENTRANCES]

SODDING

SEEDING

PRECAST CONCRETE WHEEL STOPS
BUMPER AND GUARD POSTS

BITUMINOUS INTERMEDIATE AND SURFACE COURSES
(Central-Plant-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

DIVISION 3
CONCRETE

CONCRETE FOR BUILDING CONSTRUCTION

CONCRETE FOR BUILDING CONSTRUCTION (Minor
Requirements)

CONCRETE (Abbreviated)

DIVISION 5

METALS

STRUCTURAL STEEL
MISCELLANEOUS METAL



06100

09910

CE-504.01
11303
11310
CEGS-11375

CE-505
CE-306
13600

—

-

DIVISION 6
W00D AND PLASTICS

ROUGH CARPENTRY

DIVISION 9
FINISHES

PAINTING, GENERAL

DIVISION 11
EQUIPMENT

PUMPS; WATER, CENTRIFUGAL
GUIDE MOUNTED SEWAGE LIFT STATION
PUMPS; SEWAGE AND SLUDGt

AIR-SUPPLY AND AIR-DIFFUSION EQUIPMENT
FOR SEWAGE TREATMENT PLANTS

DIVISION 13
SPECIAL CONSTRUCTION

ELEVATED STEEL WATER TANKS
STEEL STANDPIPES AND GROUND STORAGE RESERVOIRS
METAL BUILDINGS

£



0D-15047

16401
16402
16415

[OMC-2-3]

DIVISION 15

MECHANICAL

IDENTIFICATION OF PIPING

DIVISION 16

ELECTRICAL

ELECTRICAL DISTRIBUTION SYSTEM, AERIAL
ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND
ELECTRICAL WORK, INTERIOR

()



WARZYN ENGINEERING INC.
LIST OF SPECIFICATIONS

OMC HAZARDQUS WASTE
CONTAINMENT/CLEANUP
WAUKEGAN, ILLINOIS

C 11837



DIVISION 1
GENERAL CONDITIONS AND SUPPLEMENTARY CONDITIONS

01010 SUMMARY OF WORK

01011 CONTRACTS

Q1017 CONTRACTOR USE OF PREMISES

01018 PARTIAL OWNER OCCUPANCY

01019 PHYSICAL CONDITIONS

01031 GRADES, LINES, LEVELS

01050 COORDINATION

01070 CUTTING AND PATCHING

01090 ABBREVIATIONS, SYMBOLS AND DEFINITIONS
01100 ALTERNATIVES

01200 PROJECT MEETINGS

01310 CONSTRUCTION SCHEDULE

01340 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
01370 SCHEDULE OF VALUES

01400 QUALITY CONTROL

01500 TEMPORARY FACILITIES AND CONTROLS
01710 | CLEANING

01720 PROJECT RECORD DOCUMENTS

WARRANTY AND GUARANTEE
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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
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DONOHUE & ASSOCIATES INC.
LIST OF SPECIFICATIONS

OMC HAZARDOUS WASTE ~
CONTAINMENT /CLEANUP
WAUKEGAN, ILLINOIS

C 11837



e

AAO
DM3

‘AAL

AAS
AA7
AA8
AB2
Ag3
AB9
ACO
ACl

AC2
AC7
AC9
AD2
AD3

AD4

DIVISION 1
GENERAL REQUIREMENTS

01000 GENERAL PROVISICNS (Civil)

01000A GENERAL PROVISIONS (I11inois)

01010 SUMMARY OF WORK

01041 PROJECT COORDINATION

01050 FIELD ENGINEERING (Civil)

01060 REGULATORY REQUIREMENTS (Civil)

01300 SUBMITTALS (Civil)

01310 CONSTRUCTION PROGRESS SCHEDULES

01410 TESTING LABORATORY SERYICES

01500 TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

01500A CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
(Single Contract)

01560 PROTECTION OF THE ENVIRONMENT

016568 DISINFECTION OF POTABLE WATER MAINS (Civil)

01663A TESTING SEWER SYSTEMS (Civil)

01669 TESTING PIPING SYSTEMS

01669A HYDROSTATIC TESTS FOR PRESSURE MAINS

(Civil, Generic)
01710 CLEANING



AE2
DH4
oM7

AE3
DNO

AF7
AGO
AGl
AG3

ON1
DN2

AJS

AKS

ANl

DIVISION 2

SITE WORK
02220 STRUCTURE EXCAYATION AND BACKFILLING
02221 TRENCHING, BACKFILLING, AND COMPACTING
022218 TRENCHING, BACKFILLING, AND COMPACTING
(I11inois)
02271 RIPRAP
026018 MANHOLES, INLETS, AND CATCH BASINS
(I11inois)
02612 REINFORCED CONCRETE PIPE
02618 CORRUGATED METAL PIPE (Civil)
02622 PLASTIC SEWER PIPE
02700 GENERAL UTILITY SYSTEMS (Wisconsin, Standard
Specification)
02713 WATER SYSTEMS (I111nois)
02722A GRAVITY SEWER PIPES (I1linois)
DIVISION 5
METALS
05500 ﬁETAL FABRICATIONS
DIVISION 6

WOOD AND PLASTICS

06520 WEIRS, SCUM BAFFLES, AND TROUGHS

DIVISION 9
FINISHES

09900 PAINTING, STAINING, AND COATINGS



AQ3
AQ4
ARO

DJ9
AR2
ASl
AS2
AS3
AT6
AX3

11310
11311
11317

11317A
11319
11336
11352
11353
11372
11600

DIVISION 11
EQUIPMENT

PUMPS
CENTRIFUGAL PUMP

PORTABLE SEWAGE PUMPING EQUIPMENT
(Submersible)

SUBMERSIBLE PUMPING EQUIPMENT
PORTABLE SEWAGE PUMPING EQUIPMENT
SAND FILTRATION EQUIPMENT

POLYMER MIXING AND STORAGE EQUIPMENT
CHEMICAL MIXING EQUIPMENT

AIR COMPRESSOR EQUIPMENT

LABORATORY EQUIPMENT AND SUPPLIES

ADDITIONAL SPECIFICATIONS SECTIONS TO BE DEVELOPED FOR
WHICH NO DONOHUE STANDARD EXISTS:

un L) W N —
. . . . .

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



P

’\,f

AZ2
AZ3
AZ4
BAS

BC6
BQ6
BCY
802

803
BD4
DAl
8D6
BEQ
BE1
BE4
BES
BE6
BF1
BF4
BFS

13621
13622
13623
13690

15065
15067
15072
15076

15090
15092
15100
15103
15111
15117
15121
15122
15126
15311
15341
15370

DIVISION 13
SPECIAL CONSTRUCTION

SAMPL ING EQUIPMENT

AIR FLOW MONITORING SYSTEM
FLOW METER (Magnetic)
PACKAGE SYSTEM I&C 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, SLEEYES, AND SEALS
VALVES

BUTTERFLY YALVES

CHECK VALVES

ECCENTRIC PLUG VALYES

PRESSURE REGULATING VYALVES
PRESSURE RELIEF VALVES

AIR RELIEF VALVE

COMPRESSED AIR PIPING SYSTEM
CHEMICAL WASTE DRAINAGE SYSTEM
PROCESS PIPING SYSTEMS
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816

BL8
BOS
BO6
BP2

16100

16480
16930
16931
16937

DIVISION 16

ELECTRICAL

BASIC MATERIALS AND METHODS (Used for
Small Projects, Includes Most 16100
Series Sections)

MOTOR CONTROL CENTER (MCC)

INSTRUMENT AND CONTROL PANEL CONSTRUCTION
MINIATURE ELECTRONIC PANEL INSTRUMENTS

ELECTRONIC CIRCULAR CHART RECORDER



