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CURVE TABLES 
HOW TO USE CURVE TABLES 

Table I. contains Tangents and Externals to a 1• curve. Tan. and 
Exl. to any oiher radius may be found nearly enough, by dividing the 
ran. or Ext. opposite the given Central Angle by th'e given degree of 
curve. 

To lind Oeg. ol Curve, having the Central Angle and Tangent : 
Oivide Tan. opposite the giwn Central Angle by the given Tangent. 

To lind Oeg. of Curve, having the Central Angle and External: 
Divide Ext. opposite the given Central Angle by the given External. 

To find Nat. Tan. and Nat. Ex. Sec. lor any angle by Table 1.: Tan. 
01 Ext. ol twice the given angle divided by the radius ol a t• curve will 
be lhe Nat. Tan: or Nal. Ex. Sec. 

EXAMPlE 
Wanted a Curve wfth an Ext. of about 1211. Angle of 

lnlersactlon or I. P. = 23" 20' to the R. at Station 542 + 72. 

Ext. in Tab. I opposite 23" 20' "' 120.87 
120.87 + t2 • 10.07. · Say a to• Curve. 

Tan. in Tab. I opp. 23" 20' = t 183.1 
t 183.1 + 10 "' 118.31. 

COfrectlon IOf A. 23" 20' lor a to• Cur. = 0.18 
118.31 + 0.18 "' 118.47 = COI"rected Tangent. 

(H conected Ext. is required lind in same way) 
Ang. 23" 20' - 23.33" + 10 = 2.3333 = L. c. 

2" 191!l "' def. lor sta. 
4" 49'h' .. 

542 I. P. = &Ia. 
+50 Tan. "' 

542+72 
1 .18.47 

7" 191h' = 
1"49W = 
11' 40' -

543 
+50 B. C. = &Ia. 541 + 53.53 

543 + l . c. = 2 .33.33 

86.86 E. C. ""Sta. 543 + 86.86 

100-53.53 ~ 48.47 x 3'(del. lor t II. of 10" Cur.)= 139.41' = 
2" 19'h' =del. lor sla. 542. 

Del. lor 50 tt. = 2" 30' tor a to• Curve. 
Del. lor 36.86 h. = t• SO'h' lor a to• Curve. 



-------------------------

~--- ·- -- -- - . -- ---·--------- ·- ---- - - ---- - - .. - -- .. - .. -

~ "''\ <:::-

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

i 0 
·, \ (.0'• 

~' 
~ --t. 0 

--~~~4:--}'\---------'---------~t-----~~~-, . '"J0 (-------- """'" Cl OJ c, ( ~ V) d 4'sJC' . 0 

0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 

G) - l.t ~ . =~~- =~r · ==3r"":':"":':~:::-:-
___ v r~ G .=?1-. - ~ U · - . T?- • : < ·~r-:;: 

-· ·- -o .. - '- . ~ "'" r"J . . -.... -- --·.. . : ~-~ .r.---o- . #- :t --
....t- - . -·· -+ .: _v - - -. ·- ,J- -~ ;:- . -~ ·J ~~ . :~ ~ -----,-. -

- ":"+:)_ ,.... - -----~- . ~ . ..,; ......._ --·-;------

---. . '--<-- r <r--.'- '•. - ,. .; . -~ . - - ....... ~,- . . ' -- ....... 

, ___ · ·- - - ··T -- ~ ~ __,- ~ · - · ....... ~ -1" -r -r::-- ~-~- --.. -J-. -2- -u·~ ~ ~- - e;,j -~ _"/ ___ _ :r· ---- . ~ . ..--.) . - _r-_~ 
. .:; - - :..A- . ~ __ ....., - • C\. - -~-~-- -

._ ~ - . - . -Ci--r-- -. -~ -.r ..:. ___ > · s 1 ~ - , · J ~I ':J --· .-,~)~::... . ........:.. ·- ---:;...._---/--- -

-- -· -·- - - ~) --
- ~-- ·-~--~ ... --

-....... - ·- . ·- .. -:::---·----':. -----~'.~,-
\) 

·. 

--;:-.r-- ·- -- ___ !'~ ·- -

____ __ ~:.~ r :r.; 

--- -----~· ~ ... ~t~~ :·;~c.=====:---------~ 
../\ < • 

~" 

' · 
-~·-- -----

···. 
~ · 

·"' ... 

' 

i 
I 

I 



~.~---------~~--~~~--~~~~~~-~~ 
. -

. l 
-~---- -~2+· --~~r--------~----------~---
~ 5 

- ·-·- . ·-- ·--·- - ·- ·- · -------------- · -- · - --- - ' - - - - I 

·--- --·- -----'---

-- -----~-----------~----------------------------

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-c 

0 

,· ......... 
I 

,~j_ 

. .. -·-~ ----------=-~--__:_ 
-~- -------c~~- :_Y.J~J'~\ dl_ ----=_. ~.~~~~~~~~~ -~ 

>).'fVTJ ~ 7J (/ 

-~-



~ - 1 

" .. J ., , i- • 

__ :......_____ __ ~--

.. 

it 
~~- --

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

! _:,_0 

0 

, --I -

. ··- -· ·- .. -----~ 
·- - -;.;;;;---- i 

------ - ~~~---~-----------
..r 

- .. . -- ··-- -·-··- - - ------="---- - --- - . - · -

0 -
• • 

-I 
........ 

., __ § - - -- - -



I 

I 

1-h- ' J~( .... 
/U:J'I ' I' 

1-/lJ 1 fCLh 
/u ~ ~ I . 

1-11 
/0 }b 

I . I 

I . 
1- l.ct 

/O.Lf 

I 

tj~ 'l . t 

I I ' 

® 
I 

vJ~f 3 1(~ eX~< ~f 
I I 
! . I 

II .,1 f' .~·· ~ ~ ,;
T. .:.,r 
~~ <) -=-) 

I 
I . 

/-I 't 
to j ... ~ 4 I· 1tH~·H I . ~~~ ~~"1«~~~ 

I ~ 
-~, ~ ' ---, /1' 

I' 

. I 

! 

b!/~ 

i I v-r, ,J -rl LLt; I 
I P~-- • I_. 1· -1 
I ~ ' 

~.~t,r 
t{>'(')l 

.J 

I 

c:Jc=Jc:::JCJCJCJCJClc=J~CJc::Jc:::lc:::Jc::Jc::::::Jc::Jc::::::3rr:::J 



c 

c 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

·o 
0 

.... -- 0-!""'\ 
""\ lA 

) ';) --

.. ...._ ,. -



' 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 



-. "' o - ~- --- " ~-=r~- -
r =-_1__F ___ ! J _ 'f-- _ __,. -= - -
u &\ 'CS +--'. " --" ~ --'! __ _ :fs __ _ V · 1 ~- - t-- - -- - i}---- 'lJ:. _ - r --
0 - ~~- - - ~-- .... --~ ~-J·'J ·· . . e- -- ·---. -- -~ - ~- ~- - - - ~- _\/C . ~-~- -~-~--::;t · ~ - - - ~~ -~ - "' - . ~ 'I _,._ , __ ~ 0 

.... .r~~.l\ ~ -- - - . =I-~ ~~-" '-- -...,.-- l, 0<> -:>- -- -t~ --t - }~~ - - ' ~- ~ ~ ~----_ __-. 
0 - - ~t-~ -~-j-;- -~ -~-~3 t'G"-~~--~ .;j " -~ }:- - :1 -~ ' -al 0 

- ·-- .. c.- ~ ' ,J -;:.. ~ -· ~ ..a."J'.: ~ 1' -~ ··---- ·- tr··-:-, ::::3 - . -~ '-.J -~ 
-...:> - ----- - """ " -

::;g.._ -~ -- -··---, -~ -~ ]) s ~ ~ - . 
0 ------"" -:::1 .II Q< ~ _,_ -- - · -... f - h ~ -- - ------

. - - -;--~~ · --:l-~ -- -·_ --~· ~, --. ·-- - -··-- -- .. 0 ..; .:~- - -- ~ - ' - -::r:. --
·-....... . ' . .. ~ ':'. - - · .. 

. . . ........ 

0 
0 
D .. """ - ..... ..... 

0 
0 .. 

0 
0 
0 
0 
0 
0 t 



-· ( ·.:: \ J 
.._,_; . j . --~ !~-· ·--·-1 ---------d-"-..)J ~~~t~~lL -~ 

r ~ ~-~ 

~;::;::. 
- - __ I :.._ 

-
\ -~ 

......_('("} --

( 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
D 
D 
D 
0 
0 
0 
D 

D 

D 

0 
0 
.0 
0 
c 
0: 
0 

~ 

10 ~ ---~--
----:---~ ·- ~-~ ' 

-... ' :::::: -
- - -·- ,---/-------:-- - --· 



-

I. 

- ~ ___ ....... . 

·: -- / 

.__:',, - . -
. . 

L~--

L-· 0 

0 
0 
D 
0 
D 
D 
D 
0 
0 
D 

0 
0 
D 
0 
0 
0 
0 
D 



0 
c 
·o 
0 
D 
-

0 
0 
o-
0 
0 
0 
0 
0 
0 

-· 

~ 

--t>A--~-------

.. .....: ~,.,""'~------ ·----· , __ - - -
',, 

_.,....,.,..., ,. '-' 

~· -· · - --

0 
0 --------------------------~-· 

. r ..... : 
·~ ~ -:. 
'jll ~ - · 

- .;:t',s. . • , .... 
.. ~ -.. -

...,,.r;-· ~. ~~" - LJ . 
~
-· ·~ ~ 

. -



'JO -.....__ 
~ 

·~· 

\ ~ -.. ~. --- ~ ..)' 
- ~ ~ '/"'1 

. "' -- ---~ .. 

""" >-.. 

,f' 

...... 

~ ... ~ 
3 

...Q 

v -~ 
-·~ - - ~ ·- . ·.1\.._ , - -- . 

-~--- - ~ 

,I _, .., 
- : -· ---:;-~--

J' - .. -
{. ·- ~- -- · -

~ . -<- . 
:i 

--'"'!"' 

"' ~ "' ~ .............. ~ ... - . ~ - -~ - - :::;· - -,; 
- .. ll :...J J _2 ___ - -~ -- - -· - -· .j -; 

-e·- ... ·- ·-· --·--· - ·- ··-·- . 
...... 
~-- - . - - C"' " "N)j_-~ - - - ;,P .. - ·- . -.3- ----- -

~ .... -- \-~--~-- .1. . - --------
---· - -~-- -. - ·- . 'ts -- ---------- --- -- - ---

i. 

r---'\_ )_ 

·~ ~- . ~~--

. I '. - -
..... . 

'~:.•· .. -
101. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 

0 
0 
0 
0 



0 
c. 
0 
D 
0 
D 
a, 
0 
\] 

0 
0 
0 
0 
D 
G 
0 
G 
8 
D 

. <"li ~I 

I 
I 

i oi 



[J 

0. 
0 
f}-

0 
0 
D 
G 

• . ' -"-·--------...... ----·-- --
.{ 

.o 

.o 
0 
0 
0 
.0 
·o. 
0 
0 
0 
D 



Q 

0 
0 
Q 

0 
0 
Q, 

a 
0 
·o 
0 

~ 
r"'"\ . 

0 



[] 

0 
0 
0 
0 
D 
0 
o~ 

0 
0 
D 
D 
0 
0 
·o 
0 
D 
0 
0 



D 
o_ 
0 
c 
lJ 
0 
G 
0 
-· 

0 
0 
0 
0 
0 
~ 

0 

---- .. - ---

-,... ~1 

~ 
~-

i) 
<:.\.. ~ 

I 

~ V' 

" 2 '1 -: ~l~ r~ ) (J . 

]l d ~ ~:--a 

- ~ \ ~ ~ .... 

~\ 
-------------- - - ----- - - - ·-

.. r----------
! d 

.. . . 



·-1. 
·~ --

J " . -

I' 
'oL - ,.. 

~r 

J 

- - · ::. - ~... -

0 
0 
0 
0 
0 
0 
~ 

0 
D 
D 
0 
D 
D 
0 
0 
0 
D 
0 
D 



0 
c 
D 

D 
0 

0 
0 
0 
0 
0 
G 
Q 

0 



~~~~~~~~~· 10 
~~~---::5-----~~~---=-r-.---~~; · "1 0 

D 

~~-~~~~~~9-n . 

.\. 
\ . u! 

0 
D 
D 
D 
D 

j l 0 
: 01 ~ .. n 

--~----~--~--~+---~-~-· -~-~ __ . ~-----u 
~o 

0 
0 

~--~~~~~~~~~D 
! . i 

i i II I i D 
D 
D 
0 



Q 

D 
0 
0 
0 
{] 

0 
~ . 

I 
I I 

D 
a ~: 

~ - -:Pl 
~ . 9' . . 

G\ 

D 
~ 

Q ~ 
. ~ 
: 

0 0 
~' I 

0 
0 N · C· :] 
Q 

. '";" U)i 

('b . 5 

0 
0 
J] 



lJ 
0 
0 
0 
0 
D 
0 
0 
D 
o· 
D 
D 
0 
·o 

0 
0 
0 
D 
D 



0 
0 
0 
0 
0 
·Q 

0 
D 

. ' 



-~: c:-
f.:) 

""<:) 

(?li~ . . -·-· C"g - · 

0 
0 

0 
0 
.o 
0. 
0 
0 
D 
0 
0 
0 
0 
0 
0 



0 .. 
= ~ I 

D 
a 
0 
0 
0 
0 
0 
0 
0 ' 1 

• 
I 

0 
0 
D 
0 



•, 
' • • 0 : 

I 

i..t~ 
·SAs "-~\. j 

~I 
'\' I ! 

I I 

. ~ ! i 
fi's ~~ u !Aq -:-
i I I I ~ 
i I I I I ' . , I I 

0 
0 
0 
0 
0 
D 
D 
D 
0 
0 
0 
·o 

0 
0 
[J 

0' 
0 
0 
D 



0 
0 
0 

0 
D 
0 
0 
0 

; · ~ 
: ~ I 'bj I 
"c<) . ri'· 





0 
\] 

0 -
I I I ' I 

0 
! 
I I 

I l 
0 I . i 

0 
0 
0 
0 
D 
0 
c 
0 
0 



0 
D 
0 
0 
0 
·o 
lJ 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
1] 

Q 

D 
0 
0 
0 
0 
0 
0 
0 

i 
! 
I 
I 
I 



0 
0 
0 
0 
0 
D 
0 
0 
.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 

.·· o 
~~~++~~~44~~~~ ~ 0 

i ! I · 
I I ! 

I 
I 
I • 

I 
I 
! 

0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 



-
I 0 

0 
0 
0 
0 
0 
D 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
D 
D 
0 



I : 0 
0 
0 
D 
0 
D 
D 
0 
0 I 

0 

! I· 

0 
~ : 

I I I· 
l 

.. ! 
D 
0 

"' 0 
"" 0 

0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
D 
0 i V'4 

l . 

·Yi i 

~ ~ 
D 
0 
D 
0 ,. 

0 
0 
Q 
0 
0 
G 



--- D 
0 
0 
0 
0 
0 
D 
D 

~ !J': 0 
- 0 

0 
\.u! 0 

: 

i£1 0 
i . 

' 0 ~ 
I 

:<:ul I· 
I ; 

I 0. 
• tS"' i . 

~· -- I 

I 

I 0 . ! I 

0 
0 
0 



0 
0 
0 
0 ~ 

0 
0 
0 
D 
0 ~ 10 ...S) 

0 
0 
0 ~ 

3 
~ -

0 
0 ; 

~ "' ' 

0 
! 

! (OI ::r· I I 

• J co() . 

I Q 
. c:!) . _ 

I 

a 
0 
0 



0 
0 

·o 
D 

~~~~~~~~~~--~~~~~--

0 
0 
o· 
0 
0 
0 

--~----~~--~~~--~~-0 
0 

·~~--~~--~--~---------.0 

~L------+~----~~~~--•u 

~-~~--~--------~~~~~~o 

0 
0 
0 
0 



c 
0 
D 
0 
0 
0 
0 
D 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 

. 
~ · 

~I 
. . ~i \,01 

,\Oj 
~~ ti')J -· 

~! 
I 

' ! I 

i l I 

I l I 



0 
0 
0 
0 
Q 
[ 

[ 

[ 

~~ ~ .. [ 
I 

i :• [ 

[ 

[ 

[ 

[ 

[ I 

I j. [ 

[ 

[ 

[ 



0 
0 
0 
0 

0 
0 
0 

: ! I I I ' I I I I I l 

OL-~~~~~4+++~+rrTrrirJ-
0 
0 i : 

I 

! i· 0 ' . 
I i 

0 
0 
0 



~ i 

0 
0 
0 
D 
0 
0 
o· 
0 
D 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 

-'>;) 

-~ 
! -. 

r ' I 

;) I 
I ; . . 

I ' 



- - -
' ' 0 

0 
·0 
0 
0 
0 
D 
0 

I r . 
0 I I I ! I 

I ' 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



- - - --- - ---:----;----:----;--

0 
: tl' ! 

0 
0 
0 
0 
0 
0 
0 

\n : 
0 ~ , 

' I : I 

I 
I 

I 
-I 

0 
0 
0 
0 
0 
0 
0 
0 
c 
0 



'0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 



0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
c 
0 

I i . t 

I 
I I 

! I 



0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



~I 
0 
o~~~~~~~~br~~~~~~-

o 
0 
0 
0 
0 
0 

~ i 1 
~ I 

I · l 

o~~~~~~~~~~~~~~~-

ok-~~WL~~~~~~~~~~~ 
0 ~ : 

0 
0 
0 
0 
0 
0 

~ : 



~ 
0 
0 
0 
D 
0 
0 
0 
0 

- - - -
I l 

I I 0 I 

- 0 
·I 
I 0 

0 
0 
0 
0 
0 
0 
0 
0 



c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- · - i 

i I 
i I I I 



·--., -- --- -- ··------- -~---- -· .. - ~·- -

' I I 

I I 
. I I ! ·. 

: I I I 
I j 

® 

0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 l 

- I 

0 
0 
0 
0 
0 
0 
0 
0 
0 



I ' 0 
0 
0 
0 
0 
0 
0 
0 

; .f\ 1 

0 I I I ; 
~ : I 

I 

0 
0 
0 
0 

. i 

0 

I 
0 
0 .! 

0 
0 
0 



c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

'I\ ! 
0 : 
-:--

· ~ 
I 

: ~ 



I 0 
Oo 
~ 0 

0 
0 
0 
0 
0 
0 

I I I ' 
r' l . I 0 <:) t ~ ~ I - ' 

I l 

0 l 

!· 0 I 

0 
.3 i 0 

0 
0 ! 

I 

I I ! 
I I 

l .I 0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 f' l ' 'r . 

1::) : I ....... ' . ' 

0 ' 

. . 

0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 
D 

~~~HBffia~~+Hio 
0 
0 
0 
0 
0 ~DJ~~+Htu~nr~o 

~~4H~anTITfjj~l o 
0 ~~~~~~nt~l 0 
0 ~g~~~~TIT~~ITi o I 

! I 
I I I 0 

0 
0 



I 

I 
! 
! 
! ' I 

! 
' 
! 

I 

I 
I 

l I " 
I 
I 

~ 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 

,£') ' _ , -
I : . 

i1 l 
I 

I 



0 
0 
0 
0 
0 
0 
0 
0 
0 

) I i 
I - . - I - I 

0 
, I 

l 

0 I 

0 
0 
0 
0 ~ i 

I : 

0 
c 
0 
0 



' 0 
0 
0 
0 
0 
0 
0 
0 

' D 
0 
0 
0 
0 
D 
D 
0 
0 
0 
D 





D 
0 
D 

0 
D 
D 

D 
0 

0 
0 

I ,.. I 
I . 

:~ -1 I I -,. I 

l 
1. 1 I I I I I I I I I I 1. 



c 
c 
c 

\.1'1 a . ....... · ~ 

' : df" \..:Al .:i-
::)- I - I 

I 
I 
l 

l ; I 
I I 

I ' I 
I 

I I 

·- ' I 
-

I \ \ \ 
\' 

I 

i I I 
I 
I I 

i I 

! 

i 
I 
I 



00 0 
~ 

' I l 
' ! I 

I ; 

0 

~~~-t 0 
I 

-·~ 

-~- - 0 
0 
0 
0 
0 

l \' 
0 
0 

J 0 
0 
0 

co 0 
' 

~ · a~~ 
. - )l"l 0 

; 

I 0 I 

.. I 

c 
c 
c 



u 
0 
c 
0 
0 
.Q, 

c 
0 
0 
0 
D 
0 
0 
D 
8 
0 
0 
0 
0 

i iJ , I 



--------.-----~-~1 '0 
D 
0 
a 
0 

----:::--'"t---f----,.,-+.--~~~~- D-

. \..U • : 
· cf} 

r<'.::r 0 - · o 
~--~~~~---~~~~--------~~~~---

-· 0 
l I I 

0 
0. 
D 



0 
0 
0 
0 
0 
D. 
o. 
D 
0 
D 
0 
{] 

·D 

D 
D 
a 
0 
0 
0 

. I 



~ 

DIBTANC~I FAOM SIDE STAKES FOR CAOIS-8ECTIONING 

lloinir .............. 1~ 111. 
( ~ . ... ~--..:_., ... "CCIII ....... -3 

~~~ ..... -- .... , .......................... 
= ,It .., "CCIII • fr ..... ,I ,.. 11.7, .. 

. #c~~ ................... 
~~· J!!!L--~~,. ~- Cll-·- ',~t -~ ~, ~; 

~ 
.. ~ 

·~ ~: • • ~ :~ I L ... '" . -- 0 .... , ... - • . I" • ·' ~·~ ' ~-

;i •• .t .. .. A .. .. .7 .. .. II 

~-""' ............. a~r 

0 u .Ja u 0.1 0.1 0.1 0.1 l.t 1.1 u 0 

' , .. u t.l 1.0 &I u u u 1.7 u I 

t ~ ·u u u u u u .. I u 4.4 I 
4.1 • .. , 4.1 1.0 . 1.1 u 1.4 .ll -u 1.1 I 

I u u :1 u e.i u u r.1 7.1 7.4 4 
u 7·' 1.0 .. , u 1.4 1.1 1.7 ... I ... u ... u 1.1 ... ... ID.I IU 10.4 I 

' .... . 10.7 10.1 lUI 11.1 IU IU lt.l 11.7 11.1 ' I ti.O tU IU IU 1U 1U IU II. I 11.1 IU • I , .. 11.7 11.1 14.0 14.1 14.1 14.4 14.1 14.7 14.1 1 , 
10 11.0 11.1 IU 11.1 11.1 11.1 11.1 11.1 IU 1U to 
It , .. , .. , 11.1 17.0 '"' 17.1 17.4 17.1 "·' IU It 

:r IU ti.a 1U 1U 11.1 fl.l 11.1 11.1 11.1 IU 11 
11.1 IU 11.1 10.0 10.1 20.1 10.4 20.1 10.7 10.1 11 

14 tt.D IU lUI 11.1 11.1 11.1 21.1 1:2.1 ... 12.4 14 
II ... a.7 12.1 ZI.O zu Zl.l IU IU Zl.7 zu 11 
li 14.0 14.1 14.1 .... 14.1 14.1 14.1 • . I ~ • . 4 11 ., .. ., . .1 ~ .. , a . I ae.4 ••• 211.7 211.1 17 
II 1'7.0 17.1 17.1 17.1 1'7.1 17.1 17.1 .. , 211.2 •. 4 11 .. :: . .. , ... . .. &1 a .a 211.4 ••• a.7 • •• II 

• 10.1 ..... ID.I au ID.I au 81.1 au 11.4 10 

i ..... .... , IU ao a1 ... 11.4 I:U 12.7 ... 11 .. aaJ au ... ... au •• 14.1 •14.2 14.4 112 
iu ~' 14.1 31.0 a1 •.a 31.4 ••• .. , • •• a .. •• ... ..a ... 11.1 ... ••• 17.1 11.2 17.4 It 

: ., .. .,,, 17.1 ..0 a1 ..a •. 4 .... ..7 ••• • ... ... • •• ••• . .1 • •• ••• 40.1 40.2 40.4 • 11 40.1 40.7 40.1 41.0 4t.1 41..1 4M 41.1 41.7 41.1 17 

• .... ..... .... 42.1 41.1 41.1 41.1 4U 4U 4U • lit .. 41.7 4U 44.0 44.1 44.1 44.4 44.1 44.7 44.1 • • :% ..u ... .... ..... 41.1 41.1 ...., 41.2 41.4 • .. ... , .... 47.0 47.1 4U 47.4 41.1 47.7 47.1 II 
il ... ~ ... ..... .... .... ..... . .I ..2 •. 4 12 
li .... ... 10.0 .. , 10.1 110.4 10.1 10.7 10.1 II .. 11.0 iu IU ... lt.l lt.l 11.1 12.1 12.1 12.4 14 

• .. R7 IU uo IU 111.1 111.4 IU 11.7 IIU • .. .... Ill .... 14.1 .... .. .. .. .. .., • .2 111.4 • ~ .i lii 
.. ... ... , .... a4 II. I .. , .... 17 

,!. ., .. 17.1 Ill' .I ., .. ., .. 11.1 ... ••• • ill ... ... , . .. ••• . .. .., ••• • . ...; . ... Ill!_ 111.1 111.1 IU 11.1 _ItA_ ~ -

I 
I 

I 
'\ 

~ 
t I .. 
·~i 
:l 

J 
.:~ 

'! 

~ 

l 
I 
~ 

; 

· .; r·.,A~~ 1.1, -, .,_ I 
. 1 I I;;J lilt J • •· 

. . ,.- .•- . t. .. : .t I ' . ' . ; . I ·.. . . ~ ... _j I 
- . . . ' 

(; 17/tl! I ~M .• I/:j_,~- ~-- f.l ~.i.J-1;3t~~tlj 
' • . , •J • '' 'l=" !s:,.T.J.,A , ..,.. j j:.. ""~ . ' 

0 I' f \ I • • • · 

: .. .. . 4~:: '~·-: .: !1 ':. 
· ·. V c:J L .ji. .. ,.-f~ n~~~ ~ ·· . . _..;_ .. ~i:l!: .. _ :...- y . ~- ; --1 

I ' ~ . j 1.; I 'g_.e ttJ1 ... _:'~ \ t ~N . . . .. ~ ~ . . :~ ;• +\ . 
, .. '.~.:~~ . .~.;, I . 

•. ' .. • - • • - • 6o 

~ !· ..... ~i; ~: . n~. i.:t~ ~r: .; 
Jfc.vr TVVJ_3 ' F~ 7 - ~'' ; -~ --

1! : . , I f · ~ ~~:?~~~·J '~ I , :' .(: : . ! 
' . ~ ,I . , - · ' T" ' ·- . • -· .. . ' . r ·, ;) ,, ·. ;..~ " ... ,

1
·a : ! 

• ·· . = .. •. :. I '1 

1 I 
r·. • f 

' : ., . • . } *I" _). . • ' ~ ·~ . ... •.t.. .~·-1 ! l 

L (2 '>~.~~~-~:,, .. 1 ! f?oo 1<. · itS". r a 'f:. · , · ~ .. ! ·~ oa . i· . i: :t' .. :; .. •. r·,;J . 

Su sa~ e . ~ ... ~dL 
A.-c~~J -~~-; 

. . . 

tim: Jt. .. t ill ltlli .. II m~ 50" hlp ar.dl ... 4t9ck wllfl 
1 WATER RESISTfrta surfea eldftl. 

) . . . 
"' 

,1. 



~ r ®~~~+-+--+-+-+--+---+--+---~-~ 
.c 
c 
c 
~~~~~~~Jb~~~~~~~~~~~~~--0 ~~~~~~~~~~~~~~~~~~~ 

0 

0 
D 

.~ ;-~~~-c-;~~~~~~~~~~~~~~~~~~ 

j ; 

l I II 
! 

I 

D ~~~~rrrh~~~~~~~~--

D~~~~w+~~~~~~++~~~-

0 
0 
0 
D 



0 
0 
0 

- 0 
0 
0 
D 
0 
D 
0 
0 
0 
0 
0 

l I \ . 

1J 

i D I 
. I ' . 

I 

/ 0 

0 
0 



o. 
,D. 

0 
D 
01 

0 
Di 
D 

~ ~'-. ~§~UaH~t$W!tff~ 
D 
[j 

·0, 

D 
0 
0 
0 
0 
0 

B 

- ~ ~ z z w w .... a: 
z If 
8 ~ 



.. .'- ·-
' - I 

. I ' 
I 
I I 

I 
I i 

' 

i I I I I I 

I l I 
; 

I 

I 

• I I 
: 

I 
i 

i. 

! 

! 
I ! 

i i ! ' ' 
' 

.I 
. . 

i I 

I -
.. 1· ··· 

I 



o; 

D 
0 J 

o. 
:D 

.o 
0 
D· 
D 
D - ' 

. ~ 

D 
-0 

. ""'· ' ·, ..., 

.. 

0 ' 
! · 

: . 

D ' ~-
j ' 

0 ·l 
i ! 

' I 

D I. 

.. ,, 
t· 
I 

.0 ----. 

0 
0 



1 . 

I i \ . 

I . 

, I 

i 
I . 

I 

i 
j .· 

I •f 



.0 
0 
0 
.0 
D 
D 
D 
c~ 

0 
0 
D 
0 
0 
D 
·o 
.0 
0 
0 
0 

-! 
I 
i -

I 
i. . . 



I ' 

! 

.· 

~ 
.... ' . ·, . i 

'f, I : 
; ' i 
: ""'- ' : l . 

. '·" I ! .. , 

! . 
' 

I 
I 
l ' _,. 
I . • 

: I : I · .. 

J ~ /f· ,; 
..... I • .. . · . . 

I ! o o 

I 

-.....:.. . 

:.. "" . 
I / 

-----~:...-·_, ,_;__~ 

r----;·----~~r-;-~--~------------~~----~---· ~ I 

. ' --,._, I 

'"f-.. , 
]• 



0 
D 
0 
0' 
0 
0 
D 
D .. 

··0 

0 
0 
0 
0 
o. 

D 
0· 
0 

) 

I 

j I 
I 

i 

I .; 

~-

.i 

.I 
! -



' I 

• ' 
: .. 

,. 

--'-·-- -+-------,..- -. . 
·i i 

~·-· _;_ __ , __ 
. . ' . ! 

I _) ' - ---·- - ·-·::::p-=-- --r- . --· 

/.
! ~··' . ~ . ,· . . 

' : I : 

l ' 
1 --~ i l--/" j 

l 1 I -~ I l , I L_ . .i- ---
-~-- ~~--~~ ~~~~~-- 1~1~ ___ ~_~-+-+-rl~ -_ ,rj.--~,.J-.~--+--.. _-r ~. ~~~--- 1 

i . I · ·1·. J-./1 
· ·j_ . l! l. 

I 

i 
I. 
i· 
; 
I 

I 
I 
!' 
i 
j 

I 
I 

' · ... ! 
I _.Y ··· .. ! 
I ! -., 

. 



.G\ 

D 
D ~ 
0 
0 
.o 
D 
·o 
0 
0 \ 

0 -+ i . 
. ..... ,, 
. i 
i ~ 

·o 
I 

'I I 

0 . -i 
! - I 
'l I 

I 

D 
D. 
D. 
0 
0 
0 

: 

. I I 
I I . 
' j· -i 

j ,~ 
I 

I I 
! 
' 
I 

I 
I 
I 
I 

I 

l 
I 

I • 

I 

•1 

.--+- ·T 
: _l. . .--' . ..-• .. . ' . ; 

! i 

-----~-·~------

't -. I I ' • , I 

I ~''·t,_ I 
! .... 



I 

I 
! I • 
j. : 

i. '· 
! I 



G\ 

.0 
0 ~-

0 
0 
.o 
-D 

·n~ 

0. 
[) 

0 ·' 
I 

. ' 

0 '. J-
' -

0 ' 
I ' i 
i I 

0 I/ · y . 

D ! -
: 

o. 
0 \. ~ 

·._N 
i\ J. 

0 ' . 
I 

0 



I • 
'· 

l . 

j 
l 
I 
·I 

; 
_ _. .,. , 

. -·· - · ·- - '"' _ .. 



0 
0 
0 eJ 

0 
0 
1J 
0 
'0' 
.o 
0 
a. 
0 

i 

0 J ., 
I 

0 
I . 

D I 

D 
0 

"! ·--....... . 

0 
0 





.o 
0 
.0 
0 
D 
0 
0 
Q 
.Q 

0 
0 
D 
0 
0 
D 
0 
D 
0 
0 

. 
I 
I 
I 

i 

'! 
' 

\ 
I ' 

I 

i 





0 
a 
Q 6 r---!tlti-H--Ht--H~H--t-+--+-+--+----1-~W-U 
0 
0 
0 
0 
.o· 

0 
0 
0 
1J 

0 
G 
1J 

D 
D 

'I 0 .·~-: 1 

0 



l 
I ! 
I I 

I 
' 

I 
' 
! 

i 

j " 
I 

-~.-- --·-· 
I 

., 

J 
i I 

i j ! 
I I I I 

! i ! I 
I ! 



0 
0 
0 
0 
0 
0 
0 
.o 
o~ 

0 
0 
0 
0 
0 
o: 

0 
0 
0 
0 

, r 
I 
I 

. ! 

I 

I 
i-.. i ., 
I · .. 
I I · , 

I 

1 • 

. 
I ·; 

I i 
I j_·-+----t-1 -~ . ------- , I I 

I 
I 

! J. ' ' 
J .. ···; 

/ ' I 

--~_,~- :r~_J _________ _ 





0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D . 

0 
0: 

0 
0 

)" 

I 

I. 
~ - ! ·.J.-

1 • ' ' 

.~ I 
I I 

·-.-·; 

i · I 

I .I 

~ 7 ;.":-~ -

*' ·"" ~ ~ 

I .. . 
i 

I : i . I : - --· ·---'-t - -, - I ~- • I I 

' , I I i I 
: • ! l l I 

• ... I ~ ! 

i ~ 
I 

I ' I 

l ·:. 



- .... 

·. 

..J ! 
I 

·~ 

,. 
i i 

i: 
I" 
j, 

I . 
I 

i 



{J 

D 
0 
0 --

I i 

!· I 
i 
r 

I 
: I 1 

I ' 

I 

I 
! 

0 
0 ! 

j' i 
. -- ~ -t ~ ---~-- ___: .. --- -~ •· -!--·-- ' T _ I ___.__1 _ • i 1 : r Q l . ! . ! . I ,. --- ~- ~--n -·j i ~ ~ . 

I i I . ! : ! ,: I I ! . ! I ! .· I . .l 
' I . ' ·. , I 
I 

: . · j 1. ,I I I 
I I .1; ::'. . ' , ; I 

0 
·--T'I-ti-~-r~-+- ~-----+· -i' --+--ill_l--l _ ___ ; __ · ___LJ _ _J -~- ~ -~ __ -~ 

I
I j i ; : I 1 • i j 

1 

i I 1 

I ' ' 

0 
~~~ 1JJ_~ 1 1 , 1, . 

1
1 : ·r r , : 

• ,· ' : I ~ l'~ I '- I I I • ' 1 I ! . I . : i - 1 - :--- . _. _ ·-

0 I
I : I l ' l i I ,·!.' II I' ··1. : : I ! ' ; i ! ; 

I I i ' ' i I l l I I I ! t ! i . : 

0 
-1 ~~~~~ ~ I. i ! . -ri++i-til -+- :-:·J --

'· . I ; --I I i ! : I I 
' : I . I : l i I 
I . I 

·)~~~o :~ 1 1 i ·i , i ! 1 n-, - 1 i I 



I 
I I . 

! 
I I 
! 'i 

/ 

. I 

I 
I 

! 

' : I • I 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1J 
0 
0 
0 
0 -

· . 
. -: ·-

---·-



I 

t ~~ _, = I _J ··~ 7l I . _y: a 1 : c{' I , ! \ j ? ! t~ 

,,..: ~ ~ I .; O! !~ . I ! ~- I I ~ : ~ ~· I "' 

~--~: ~~~~~~----~~~~u--~~·~~~~-~~~----------~1~~~·: ~~·~~~? ___ . -ri. _J_~_~~ 
-r ~. ~ :=tiT ...) 'g c} . ~ 

I 
v 
------------------------------------~------~------

.. - --··- - --- ·-·. ------ - ---



J 
] 

J 
J 
l 
..J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
., 
J 

J 
J 
J 

L~) 

·. 

... . .. 

' ·~- ----- - - - - --! 





r-, 
\ . 
L....:J 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 

/ 

Cl 

. . . . 

... ~ -- .. . ----- - · · ··---·- - - .. · --~--- _:.:... - -- -· -- ~ · ,. 
~ "'~ 





.. - ---·· ~ .. · -

·' ---·-·· -·- -·..-- --·- ·- - · .. 

· .. 
•' 

~- . ..... - _ .., __ 
-,,""" 

. - - - ·. ---~-· - ·--- -
' • 

··-- ------,.c---1 -~--. -----;.----@- - -



· ~ . 

.. ..... 
'. 

-- , 

. ' -
I 

" .. 

~ ' . 

--r--

.,, 

. . 
- I , 

0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 
0 g 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

!. 
I 

: --+ -- ·-----"-~ 
i i 

.! 



~-----=----· ---;----·--
· - ..... · 

---------

\ 

<r . 

·_,.I 

\i 

' 

-. 

0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-·-' ~-
' 
! 

___ __;__ 

~ ·- . -- ·--

. ! 

I • 

-~-

I 
I 

I 

!· 

i---·-
1 • 

i 

' ·-· ! 

- -4--~-



----

- ------ - --

.... 
/ 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c· 
c 
0 
0 

I . I . 

; ; ;-~- ---·' - - . . ..., 
; r ..... , 
: . : · .... 

·I 

. . . • 

·- · , • , -,;. 

--~ . 

i -~--~-·-,- . 
I • I I 

I ! 
I 

i 

--- . . 
I 
i 
I 

l 

·-·-
... 



______ ___:_ _ _ ::-. ----------- - - ·- ·-

-- ·· - --

--·--' 

--··- --- -- · -

~· 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

,• 

:J 

I - ___ ...... ,._ -

-.~ - ------;-· --
' 

... . . . . 

·- - - . . _ .. -+ 

' ' . 



l 
;---,-

~-- · -+- ~----~-- --t-

... .... 
....... . ! -+ -;'-.T 

·. , 

...--- --T----r- --- -----'· 

----- · · · - -~---
; 

I ,. .v 

·o 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ! 
0 
0 

--: 04 

·-:- --L--- -

I 

. ! 



·---- -- -- - - --' 

. / - ~- - ·-·- · . ' ' 



D 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



- ·- ·· - --

------

·' 

: l 

·--. --- · 

:- .. . .... . 



0 
0 
0 
0 
0 
0 
0 
0 
0 
D 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. ~ 

-----~~------

.. 

·---.------~-;--;.--·-- -·- - ·- ···- -- · -· -

. 
- ··--·-- - ----- ·- - . - · 

. . 
~-------~-~- _,--=---- ·----

. 1 

. ... . . . . . . . --- . - ~ 

i 
I ., 



~~----------------~-------

~--~-------------------·--- · -

----- -~~ 

-___ ___.. _______ ·- - - -- - .. 

I . 
; I 
I i ..) 

--;--~1 ~·4/~- ~----------------------~ ?1 I - - - - ··-- · 

I 
I 



0 
0 
0 
0 
0 
·o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- !---- ----

-.-------~-:-

I 
' / ! ' 



I '• 

i 
- :~-i---

j 

t----

----..: ___;, ---

. 
~-

; 
• 1 , TI. j __. _ ... ---r I 

! L.- / 1 -., 
j I : j 

i 

• .. 
'• 

! -



0 
0 
0 
0 
0 
0 
D 
D 
0 
0 

I I 

0 
~ ... J --iii\\~ 
0 
0 
0 
0 ~--:-.. : --;----:----~ f" . 

! 

0 ~ ' 

0 

; 
: -.... ; ......_ 

"L-
1 

I~' \ " . ·.:~"-



.! --- -· 
-... -, -

- · ~ --- --':" -~ ·-

. 
.._......f..-. - - • --

' 

D 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 

0 
0 
0 
0 

I· 

i 
. i 

I 

_j__ -; 

' 
~ L 

_ ____, __ ·--

~·-
_ _, _ . - -,-

-+ -··· --: 

I --·--1 - •' - I 



! . 

. - -;--- -. - · ~---

-l/ 
': 
' 



0 
D 
0 
0 
0 
0 
:0 
D 
0 
0 
0 
B 
0 
.0 
0 
0 
0 
0 
0' 

I I 

\ ' • I 
, l ' : : : ' I 

__._ __L_ Xf- . ---L .....J ' I ' . I ; I 4 • • 

-+-- .. 

i j ! . ! i i 
:I! i l 

y' 

lv! I ; . ! ~ . ; i .!. ) - ; I .. _~-
~~~~~~~~~~~~~~~i _____________ , :~· _____ . ____ · ·~ 

I . I 

I I .i : ; 
- ·+ -- -----+- ·-~ -~ . -

I 
. L - · 

'i ! l I ; • 
· I I ' ' 

! . I I 

' I 

! . · I ! . I · 
i I l p 

; · . I I · 
!--·-;- ·-j-- ---r-' i 

j , ; I 1 • • 
- -- ---· ·- -· 

' 
I I : L : • ~ 
I • j • • 

I ! ! i I . ! I : . 

I 
i 

-- - ·- _._ __j__ __ 

·; I I . . 

- ~. -~ --t -+ -_j - - 1 .... ' 

~ ; I ! : I 

.... ... -- -· 
I 

I 1 . 1 ! i 
i ' i ! I I . i 

I i i 
i 

I I 
I I 

I 

l i I ' I I I 

I 
I : I I I 

I; i; .i ! 1; 
~ -~- · ·1-

1

r--r 1-· ... .... 
' I I I . j I I : 

' . j I I 1 . 
i ! 

·-- - L-- . ~ · -• 
i 



I • 

i j 

' I -. ·- ·= -r . ·- ~ +-

· r .. .. : 
; 

I I 
. l I 

j ; J . ,..-} ··~ ·. 

1

- - · I I 
7 I , 

' 1 ! ! 
I I I . I 

I 
I . i 

' 

---f-. 
! 

i I . 'lT: __ · I . . 
! ' ' . . . ' 
' ' ' ; 

I 

·--·-· -i- - . -

I i 



DISTANCES FROM SIDE STAKES FOR CROSS.SECnONING 
Roldway ol 1ny Wldlb. Sldl Slop11 1 ~ lo 1. 
In lhl ligu11 llolow: opposill 7 undll "Cut 01 AI" lftd under 3 

~---tuM 
lad tt 0, 1111 dlslarQ out lr01n 1111 lidl ~ 11 11ft Also. 
DIICJOSIII 11 u- "Cut or AI" lnd lllldtr .t rNd 18 7. 1111 

t~"'e"'•~< chllnce out hom 1111 sldrr siJU llllclhl 

Lu:~---- ----Q:iOriiiiMi--l-. 't 
•i ... !~.! ·= 

"-: :I 

liD( """ 

......... ~ 
SJl'f IT-.~, -

II 0 .t .2 .3 ,4 .5 .II .7 .II .I II 

a~r llQI.,.. DIA 1rom Sid. ·,. Shoo** S&.Q acr 
0 0.0 0.2 0.3 0.5 0.11 0.1 0.1 1.1 t.2 1.4 0 
1 1.5 1.7 1.11 2.0 2.1 2.3 2.4 2.11 2.7 2.1 I 

2 3.0 3.2 3.3 3.5 3.8 3.8 3.1 4.1 u 4.4 2 
3 u 4.7 . 4.1 5.0 5.1 5.3 u 6.11 6.7 5.1 3 
4 8.0 11.2 11.3 8.5 u u u 7.1 7.2 7.4 4 
I 7.6 7.7 7.8 1.0 8.1 u ... 1.11 1.7 u 5 

• 8.0 8.2 11.3 u u u 11.1 10.1 10.2 t0.4 II 
7 10.5 10.7 10.11 11 .0 11.1 11.3 11.4 11 .11 11 .7 11.8 7 

• 12.0 122 12.3 12.5 IU 1:U 12.1 t3.t 13.2 13.4 II 

• t3.5 13.7 13.8 t4.0 14.1 14.3 14.4 14.1 14.7 tU • 
10 t5.0 152 15.3 15.5 15.1 IU IU 18.1 11.2 11.4 10 
11 IU 11.7 11.11 17.0 17.1 17.3 17.4 17.11 17.7 17.8 11 
12 111.0 111.2 18.3 111.5 111.1 11.11 1U 18.1 1U 11.4 12 
13 18.5 11.7 18.1 20.0 20.1 20.3 20.4 20.11 20.7 20.8 13 
14 21.0 2\.2 21.3 21 .5 2U 21.1 21.11 22.1 22.2 22.4 14 
II 22.5 22.7 22.1 23.0 23.1 23.3 23.4 23.8 23.7 23.8 15 
11 24.0 24.2 24.3 24.5 24.8 24.1 2U 25.1 25.2 25.4 Ill 

17 2!1.5 2!1.7 2!1.11 211.0 211.1 211.3 211.4 211.1 211.7 211.11 17 ,. 27.0 27.2 27.3 27.5 27.8 27.1 27.1 21.1 21.2 2'1.4 11 

" 21.6 21.7 21.1 21.0 211.1 28.3 211.4 28.1 211.7 21.8 .. 
2D 30.0 30.2 30.3 30.5 30.1 30.1 30.1 31 .1 31.2 3U 2D 
21 31.5 31.7 31.1 32.0 32.1 32.3 32.4 32.1 32.7 32.1 21 
22 33.0 33.2 33.3 3:U 33.11 33.1 33.11 34.1 34.2 34.4 22 
23 34.11 34.7 34.11 35.0 35.1 35.3 35.4 35.11 35.7 35.8 23 
24 311.0 311.2 311.3 311.5 31.11 311.1 311.11 37.1 37.2 31.4 24 
211 37.1 37.7 37.11 311.0 31.1 311.3 311.4 311.1 311.7 311.1 25 
211 38.0 3U 311.3 311.5 3118 311.1 38.11 40.1 402 40.4 211 
27 40.5 40.7 40.1 41.0 41.1 41.3 4t.4 41.11 41.7 41.1 27 
21 42.0 42.2 42.3 42.5 421 42.1 42.1 .:1.1 0.2 0.4 21 
211 43.5 .:1.7 0 .1 44 .0 44.1 44 .3 44.4 44.8 44.7 441 21 
30 411.0 45.2 45.3 45.5 411.11 45.1 45.1 411.1 411.2 411.4 30 
:n 411.5 411.7 411.1 47 .0 47.1 47.3 47.4 47.1 47.7 47.1 · 31 
32 41.0 411.2 411.3 411.5 411.11 411.1 411.11 48.1 411.2 41.4 32 
33 48.5 48.7 49.8 SOD 50.1 50.3 504 SO. I 507 509 33 
34 BI.O 51.2 51 .3 51.5 51.8 511 51.8 U .l 52.2 u :4 34 
311 52.5 52.7 52.8 53.0 53.1 53.3 53.4 53.5 53.7 53.11 35 
311 54.0 54.2 5U 54.5 54.1 54.11 54.11 15o5.1 55.2 55.4 311 
37 55.5 55.7 55.1 58.0 58.1 58.3 58.4 58.11 58.7 58.11 37 
311 67.0 57.2 57.3 57.5 57.8 57.11 57.8 511.1 511.2 511.4 31 
311 511.5 58.7 511.11 511.0 511.1 511.3 511.4 1541.11 1541.7 511.8 39 
40 1111.0 811.2 410.3 80.5 1111.1 811.1 811.11 11 .1 11.2 au 40 
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m The paper in this book Is 
made of SO% high arade rag stock with 
1 WATER RESISJING surf1ce sizing. 
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DISTANCES FROM SIDE STAKES FOR CROSS.SECnONING 

Roadway ol anr Wldlll. Slllla Slopaa 1 Vi lo 1. 
lrt 1111 lrguro below OJIIlOsill 1 undef "Cui ., f~l· &nd undor 3 

~rwrr rua I 1 0, 1111 disJMa ou1 lrom llle side sWce ~~ lth Also. 

$10( """ 
opposolo 1 I undtr "Cui or fil" and under 1 rud 16.1. lho 

.,~._;,~~ llis!MQ oullrom 1111 side sUkl at riQht J'~· ..: ~P(,, 
L-,o----- !!~'1t.;;c• iiiai --l"' ~~ 

~ ~; ' ... te.t .-= ... 
' :1 

141)( sr.ur ' , . ~ "-""'''-.•. , 

I;_ 0 .1 2 3 ,4 5 • ,7 •• .8 b 

au: O.scanee ""' lrom Side cw ~ SW.• 
ali: 

0 0 .0 02 0.3 0.5 01 01 0.8 11 1.2 1.4 0 

1 1 . ~ 1 7 1.8 2.0 2.1 23 2.4 21 2.7 2.8 1 

2 3.0 32 3.3 3.5 3.1 31 3.8 41 42 u 2 
3 4 . ~ 47 u 50 5.1 53 5.4 58 5.7 5.9 3 
4 80 6.2 8.3 8.5 8.11 81 u 7 1 7.2 74 I 

5 75 7.7 78 80 81 13 1.4 II& 1 .7 89 5 
6 90 11.2 83 9.5 11.8 81 118 101 10.2 10.4 8 
7 10.5 10.7 10.11 110 111 113 114 118 117 1111 7 
8 12.0 12.2 123 125 12.8 121 12.11 13.1 13.2 13.4 • II 13.5 13.7 13.8 140 14 1 14 3 14.4 146 14.7 14.8 • 

10 15.0 152 IS 3 15.5 156 15-8 158 181 182 18.4 10 
II 16.5 18.7 16.8 17.0 17.1 173 174 178 17.7 17.8 II 
12 18.0 182 113 18.5 188 liB 18.8 1111 18.2 18.1 12 
13 19S 19.7 198 20.0 20.1 203 20.4 208 20.7 209 13 
14 210 21 .2 213 21 5 216 211 21 .8 221 22.2 224 14 
15 225 22 7 22.11 230 23.1 233 23.4 238 23.7 238 15 
18 24.0 24.2 24.3 24.5 24.1 211 24.8 251 25.2 25 4 18 
17 255 25 7 25 8 280 28.1 283 28.4 288 28.7 28.8 17 
II 270 27.2 27.3 27.5 27.6 27. 27.11 28.1 28 .2 2U ·~ 19 2115 217 2U 280 29.1 28~ 28.4 298 29.7 29.11 19 
20 30.0 30.2 30.3 305 30.6 3011 30.9 31.1 31.2 31 .4 20 
21 31.5 31.7 31.11 32.0 32.1 32.3 32.4 3211 32.7 32.8 21 
22 33.0 33.2 33.3 335 33.6 33.8 33.8 34.1 34.2 34 .4 22 
23 34.5 34.7 34.1 350 35.1 35.3 35.4 35.6 35.7 359 23 
24 360 36.2 363 38.5 368 3118 368 37.1 37.2 37.4 21 
25 3U 37.7 371 310 31.1 36.3 36.4 318 31.7 31.8 25 
28 311.0 39.2 39.3 39.5 39.8 311.1 31111 40.1 40.2 40.4 26 
27 40.5 40.7 40.11 41.0 11.1 113 414 111 41 .7 41 .9 27 
21 42.0 42.2 423 42.5 12.6 42.8 4211 43.1 43.2 13.4 28 
29 43.5 43 7 438 440 441 44 .3 444 44.6 ... 7 44.9 211 
30 450 45.2 453 45.5 45 8 45.1 4511 481 462 181 30 
31 48.5 41.7 18.1 47.0 47.1 17.3 17.1 47.6 47.7 4711 31 
32 48.0 41.2 18.3 4lU 41.6 18.1 188 49.1 49 2 19.1 32 
33 195 49.7 IU 500 50.1 50.3 504 50.8 50.7 50.9 33 
34 51.0 51.2 513 51 5 516 51.8 51 .11 521 52.2 52.4 34 
35 52.5 52.7 521 53.0 531 53.3 53.4 53.8 53.7 539 35 
36 510 51.2 513 51.5 51.8 518 51.8 55.1 552 55.4 38 
37 55.5 557 55.1 58.0 58.1 58.3 58.4 588 567 589 37 
31 57.0 572 57.3 57.5 57.8 57.8 5711 58.1 58.2 58.4 38 
311 585 58.7 58.1 590 591 511.3 59.4 59.8 su su 311 
40 60.0 60.2 60.3 605 6011 80.8 609 61.1 61 .2 61 4 40 
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ATTACHMENT B 

SWMO AND AOC LOCATION MAP 
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ATTACHMENT C 

PHOTOGRAPH LOG 

Please note the photograph numbering system which was used for 
tracking all photographs taken during the VSI at Bethlehem Steel. 

Ex. 2.4-11 

2 = VSI Team Number 
4 =Film Roll Number 
11 = .Sequential photo number 
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Original photos are available. 

0 Contact Bethlehem Steel (Russ 
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o Becker 410-388-6622). 
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Photo 1.1-1 June 17, 1991 

Facing west, of water intake/outtake system. Intake is shown on the left of the 
. photo. Outtake is shown on the right of the photo. 

Photo 1.1-2 June 17, 1991 

, Facing east, of water intake/outtake system. Intake is shown on the right of the 
photo. Outtake is shown on the left of the photo. 
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Photo 1.1-3 June 17, 1991 

Facing east, of the water outtake system's baffle. 

Photo 1.1-4 June 17, 1991 

Facing east, of Outfall 021 of the Storm Water Sewer System (SWMU 196). Note 
the oil baffle in the back, and the partition in the foreground. 
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Photo 1.1-5 June 17, 1991 

Facing north, of Outfall 021.'s sampling point and discharge point of the Storm 
Water Sewer System (SWMU 196) . 

. · 

Photos 1.1-6 to 1.1-9 June 18, 1991 

. Facing (next page 3A) east to west, of a panorama of the Tin Mill Canal's (TMC) 
(SWMU l) headwaters. 
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Photo 1.1-9 June 18, 1991 
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Photo 1.1-10 June 18, 1991 

Facing north, of the Chrome -Recovery Plant's TMC Discharge Pipe (SWMU 2) to 
TMC (SWMU 1). Note the oily skim on, and tar-like material along the edge of 
TMC (SWMU 1). 

Photo 1.1-11 June 18, 1991 

Facing west, of an oil boom, TMC Oil Skimming Device (SWMU 3) and TMC 
Waste Oil Storage Tank (SWMU 5). Note the tar-like material along the edge of 
TMC (SWMU 1). 
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Photo 1.1-12 June 18, 1991 

Facing east, of the Cold Sheet Mill's Run-off TMC Discharge Pipe (SWMU 2). 
_Note the tar-like material along the edge of TMC (SWMU 1). 

Photo 1.1-13 June 18, 1991 

Facing south, of TMC's Recent Embankment Dredgings (SWMU 7). Note the 
manhole cover located west of the dredged material. 
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Photo 1.1-14 June 18, 1991 

Facing west, of the Cold Sheet Mill and Hot Strip Mills' TMC Discharge Pipe 
(SWMU 2). Note the. oily sheen on, and the pallets on the tar-like edge of TMC 
(SWMU 1). 

Photo 1.1-15 June 18, 1991 

Facing west, of TMC Discharge Pipe (SWMU 2) Number 31A. Note the tar·like 
material on the right side of the photo. 
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Photo 1.1-16 June 18, 1991 

Facing northwest, of TMC (SWMU 1). Note the tar-like material along edge of 
·TMC (SWMU 1). 

Photo 1.1-17 June 18, 1991 

Facing southwest, of TMC's Recent Embankment Dredgings (SWMU 7). Note 
what appears to be the imprint of three 55-gallon drums. 
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Photo 1.1-18 June 18, 1991 

Facing northwest, of an TMC Oil Skimming Device (SWMU 3), and TMC Waste 
Oil Storage Tanks (SWMU 5). 

\ .: 

Photo 1.1-19 June 18, 1991 

Facing south, of a TMC Dredging Containment Area (SWMU 4). 
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Photo 1.1-20 June 18, 1991 

Facing southwest, of a leaking pipe (in the foreground), and TMC Oil Skimming 
Device (SWMU 3). 

Photo 1.1-21 June 18, 1991 

Facing north, of a milky-green discharge (reportedly, Tin Mill Alkalization Area 
washdown) to the Tin Mill Canal (SWMU 1) from TMC Di~harge Pipe (SWMU 2) 
Number 30. 
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Photo 1. t'-22 June 18, 1991 

Facing northwest, of acid application (vertical pipes along bridge) to TMC (SWMU 
1) .for treatment. Note a TMC Discharge Pipe (SWMU 2) in the foreground. 
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Photo 1.1-23 June 18, 1991 

Facing northeast, of a TMC Dredging Containment Area (SWMU 4). 
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Photo 1.1-24 June 18, 1991 

Facing south, of a TMC Oil Skimming Device (SWMU 3), and TMC Waste Oil 
Storage Tank (SWMU 5). Note the black staining along the south side of TMC 
(SWMU 1). 

Photo 1.1-25 June 18, 1991 

Facing north, of a TMC Waste Oil Storage Tank (SWMU 5) . 
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Photo 1.1-26 June 18, 1991 

Facing northeast, of a TMC Oil Skimming Device (a hose) (SWMU 3). 
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Photo 1.1-27 June 18, 1991 

Facing northeast, of TMC's Oil Skimming Device (mop and oil collection box) 
(SWMU 3). 

Photo 1.1-28 June 18, 1991 

Facing northeast, of an oily sheen floating on TMC (SWMU 1) after an oil 
collection point. 
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Photo 1.1-29 June 18, 1991 

Facing south, of TMC (SWMU 1) discharge to Bear Creek after treatment at the 
Humphrey's Creek Wast~water Treatment Plant (HCWWTP). 

Photo 1.1-30 June 18, 1991 

Facing east, of four pumps at HCWWfP. 
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June 18, 1991 

Facing northwest, of HCWWTP Aerator (SWMU 12) and monitoring point before 
_ discharging to Bear Creek. 

Photo 1.1-32 June 18, 1991 

Facing north, of dredging of HCWWTP Settling Basin (Number 2) (SWMU 10). 
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Photo 1.11-33 June 18, 1991 

Facing south, of the.HCWWTP Thickeners (SWMU 11). Note HCWWTP Settling 
Basin (Number 1) (SWMU 10) in the foreground. 

Photo 1.1-34 June 18, 1991 

·Facing north, of HCWWTP Centrifuge (SWMU 15) and Thickener (SWMU 11)· 
piping. 
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Photo 1.1-35 June 18, 1991 

Facing east, of HCWWTP Centrifuge (SWMU 15) pumps. 

Photo 1.1-36 June 18, 1991 

Facing down, of HCwwrP Sludge Collection Box (SWMU 16). 
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Photo 1.2-1 June 18, 1991 

Facing west, of HCWWTP Sludge Collection Box (SWMU 16). Note the sludge on 
the ground. 

Photo 1.2-2 June 18, 1991 

Facing northeast, of HCWWfP's first lime addition point. 
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Photo 1.2-3 

1 

June 18, 1991 

Facing west, of the HCWWTP Old Alum Tank (SWMU 17). Note the HCWWTP's 
second lime addition point and the HCWWTP Aerators (SWMU 12). 

Photo 1.2-4 June 18, 1991 

Facing west, of the Chrome Recovery Rotary Filter Press (SWMU 23). 
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Photo 1.2-5 

Facing south, of Chrome Recovery Sludge Box (SWMU 24). 

Photo 1.2-6 

·Facing down, of Chrome Recovery Filtrate Sump (SWMU 26). 
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Photo 1.2-7 June 18, 1991 

Facing northwest, of Chrome Recovery Floc Tank (SWMU 20) with associated 
pumps and secondary containment. 
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Photo 1.2-8 June 18, 1991 

Facing northeast, of Chrome Recovery Neutralization Tank (SWMU 19). 
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Photo 1.2-9 June 19, 1991 

Void - Camera batteries went dead. When replacing batteries, camera went off by 
accident. 
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Photo 1.2-10 June 19, 1991 0 
Facing northeast, of Chrome Recovery Reduction Tank (SWMl! 18). 
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Photo 1.2-11 June 19, 1991 

Facing south, of Chrome Recovery Overhead Piping (SWMU 25). 

Photo 1.2-12 June 19, 1991 

Facing northwest, of Chrome Recovery Sand Filters and Clarifier (SWMU 22). 
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Photo 1.2-13 June 19, 1991 

Facing north, of HCWWfP Spent Pickle Liquor Discharge Point (SWMU 1"4). 

-· 

Photo 1.2-14 06/19/19 

Facing south, of Ppmary Mill's TMC Discharge Pipe (SWMU 2) from the Primary 
Mill to TMC (SWMU 1). 
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Photo 1.2-15 06/19/19 

Facing north, of a TMC Impoundment (SWMU 6). 

Photo 1.2-16 June 19, 1991 

Facing east, of TMC's Discharge Pipe (SWMU 2) Number 29 and TMC (SWMU 
·1). The pipe was unable to be seen, but the flow from the pipe is shown in the left 
side of the photog~ph. 
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Photo 1.2-17 June 19, 1991 

Facing north, of two Spent Pickle Liquor Tanks (AOC W). Note the bulges in the 
~ks. 

Photo 1.2-18 June 19, 1991 

Facing west, of Spent Pickle Liquor Sump and Trench System (SWMU 198) located 
underneath the two Spent Pickle Liquor Tanks (AOC W). 
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Photo 1.2-19 June 19, 1991 

Facing down, of Spent Pickle Liquor Sump and Trench System (SWMU 198) 
located underneath the two Spent Pickle Liquor Tanks (AOC W). Note the stained 
'gravel. 

Photo 1.2-20 June 19, 1991 

Facing south, of stained gravel located underneath the two Spent Pickle Liquor 
Tanks (AOC W). 
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Photo 1.2-21 June 19, 1991 

Facing southwest, of bulges in the north Spent Pickle Liquor Tank (AOC W). 

Photo 1;2-22 June 19, 1991 

Facing northeast, of cracked foundation and staining located under the two Spent 
Pickle Liquor Tanks (AOC W). The Sump and Trench System (SWMU 198) is 

- shown on the left side of the photograph. 
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Photo 1.2-23 June 19, 1991 

Facing southwest, of Rod Mill Remediation Area (SWMU 27) where sludge 
collection bins and chutes were located. 

Photo 1.2-24 June 19, 1991 

Facing north, of a shallow well located in the Rod Mill Remediation Area 
(SWMU 27). 
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Photo 1.2-25 
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June 19, J991 

Facing west, of the wells, acid storage (vertical) tank and wastewater collection 
(horizontal) tank in Rod Mill Remediation Area (SWMU 27). 
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Photo 1.2-26 June 19, 1991 

Facing west, of general layout of Rod Mill Remediation Area (SWMU 27). 
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Photo 1.2-27 June 19, 1991 

Facing east, of Rod Mill Remediation Area (SWMU 27) wastewater collection tank. 

Photo 1.2-28 June 19, 1991 

Facing northeast, of acid sprinkler system at the Rod Mill Remediation Area 
(SWMU 27). 
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Photo 1.2-29 June 19, 1991 

Void-- photo did not develop properly. 

Photo 1.2-30 June 19, 1991 

Void - photo did not develop proper! y. 
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Photo 1.2-31 June 19, 1991 

Void -photo did not develop properly. 

Photo 1.2-32 June 19, 1991 

Facing northwest, of Cadmium Treatment Sludge Collection Box (SWMU 37). 
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Photo 1.2-33 June 19, 1991 

Facing southeast, of Cadmium Treatment Filter Press (SWMU 36) with Sludge . 
Collection Box (SWMU 37) area located underneath. 

Photo 1.2-34 June 19, 1991 

· Facing east, of crack in secondary containment for caustic storage ·tank located near 
the Cadmium Treatment (SWMUs 31-38). 
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Photo 1.2-35 June 19, 1991 

Facing northeast, of caustic storage tank and its secondary containment located near 
the Cadmium Treatment (SWMUs 31-38) . 

. · 

Photo 1.2-36 June 19, 1991 

Facing east, of Cadmium Treatment Trench (SWMU 38) in the brick lined floor. 
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Photo 1.2-37 June 19, 1991 

Facing southeast, of Cadmium Treatment Reactor A Tank (SWMU 31). 
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Photo 1.2-38 June 19, 1991 

Facing southeast, of Cadmium Treatment Alkalination Tank (SWMU 32). 
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Photo 1.3-1 June 19, 1991 

Facing southeast, of Cadmium Treatment A1kalination Tank (SWMU 32) and 
Thickener (SWMU 33). 
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Photo 1.3-2 June 19, 1991 

Facing east, of general view of Cadmium Treatment Facility (SWMUs 31 through 
J~. . 

Photo 1.3-3 June 19, 1991 

Facing north, of TMC's Discharge Pipe (SWMU 2) Number 34 of spent pickle 
liquor. Note the tar-like material along the sides of TMC (SWMU 1). 
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Photo 1.3-4 

Facing west, of right side of Rod Mill Scale Pits (SWMU 39). 

.· 

Photo 1.3-5 

Facing west, of left side of Rod Mill Scale Pits (SWMU 39) . 
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Photo 1.3-6 June 19, 1991 

Facing northeast, of machinery contact cooling water discharging into a Rod Mill 
Trench (SWMU 45). 

Photo 1.3-7 June 19, 1991 

Facing down, of Rod Mill Trench (SWMU 45) which transports waste rinsewater to 
TMC (S_WMU 1). Note the corrosion. 
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Photo 1.3-8 June 19, 1991 

Facing north, of Rod Mill Former Waste TCE Storage Area (SWMU 41). 

Photo 1.3-9 June 19, 1991 

Facing northwest, of Unknown Aboveground Tank (AOC X) located outside of Rod 
Mill. 
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Photo 1. 3-10 June 19, 1991 

Facing northwest, of Rod Mill Waste Oil Storage Tank (SWMU 42) located outside. 

Photo 1.3-11 June 20, 1991 

Facing southwest, of Pipe Mill Acid Tanks (AOC Z) located outside. 
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Photo 1. 3-12 June 20, 1991 

Facing west, of Pipe Mill Acid Tanks (AOC Z) located outside . 

Photo 1.3-13 June 20, 1991 

Facing south, of Pipe Mill Sump (SWMU 49) located underneath Pipe Mill Acid 
Tanks (AOC Z) located outside. 
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·Photo 1.3-14 June 20, 1991 

Facing north, of Pipe Mill Various 55-gallon Drums (SWMU 46) containing an 
unknown liquid. 

Photo 1.3-15 June 20, 1991 

Facing southeast, of a Pipe Mill Various 55-gallon Drum (SWMU 46) possibly 
containing hydraulic oil. Note the debris in the Paper Mill Trench (SWMU 49) and 
the staining on the concrete. 
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Photo 1.3-16 June 20, 1991 

Facing east, of Pipe Mill Oil/Water Separator (SWMU 47) located outside. 

-· 

Photo 1.3-17 

Facing northwest, of Hydraulic Oil Storage Area (AOC A) . 
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0 
Facing south, of Billet Prep Waste Oil Storage T~k (SWMU 50) located outside. 
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Photo 1.3-19 June 20, 1991 0 
Facing n~rthwest, of Billet Prep Baghouse Collectors (SWMU 52). 
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Photo 1. 3-20 June 20, 1991 

Facing northeast, of Billet Prep Rinsewater Collection Tank (SWMU 51). 

B-51 



:z ... 

Photo 1.3-21 June 20, 1991 

Facing down, of Billet Prep Sump (SWMU 53) ro ~ ..: u : : c~·ti ng rinsewater which is 
discharged to TMC (SWMU 1). 
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Photo 1.3·22 June 20, 1991 

Facing northwest, of Rod Mill Cooling Tower (SWMU 44) . 

Photo 1. 3· 23 June 20, 1991 

Facing north, of Former Spent Pickle Liquor Tanks (AOC V). 
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Photo 1.3-24 June 20, 1991 

Facing east, of Pipe Mill Former Zinc Ammonium Chloride Sludge Storage Area 
(SWMU 48). 

Photo 1.3-25 June 2.0. 1991 

Facing south, of Pipe Mill Former Zinc Ammonium Chloride Sludge Storage Area 
· (S~ 48). Note the excavated area. 
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Photo 1.3-26 June 20, 1991 

Facing south, of TSCA (on left side of photo) and RCRA (on right side o( photo) 
Regulated Storage Area (SWMU 193). 

-------~ 

Photo 1.3-27 June 20, 1991 

Facing northeast, of Waste Oil Stabilizing and Packing Area (SWMU 194). . . 
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Photo 1.3-28 June 20, 1991 

Facing east, of Chromic Acid Spill Area (AOC S) located in the Cold Sheet Mill 
Coating Lines. 

Photo 1.3-29 June 20, 1991 

Facing northeast, of Cold Sheet Mill Quencher (cooling) (SWMU 55) located in the 
Coating Lines area. 
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Photo 1.3-30 June 20, 1991 

Facing west, of the Cold Sheet Mill Wet Well (SWMU 57) of the Pickling Lines. 

.. 

Photo 1. 3-31 June 21 , 1991 

Void --photo did not develop because flash did not activate. 
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Photo •. S-32 June 21, 1991 0 
Facing north, general view of Cold Sheet Mill Pickling Lines . 
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Photo 1. 3-33 June 21, 1991 0 
Facing north, of PORI's Oil/Water Separator (SWMU 71). 0 
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0 Photo 1.3-34 June 21, 1991 

0 
Facing north, of PORI Oil/Water Separator's (SWMU 71) secondary containment. 

0 
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0 
0 
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0 
0 
0 Photo 1.3-35 June 21, 1991 

0 Facing southeast, of PORI Oil/Water Separator's (SWMU 71) piping. 
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Photo 1.3-36 June 21, 1991 

Facing south, of PORI's Holding Tank (SwMu 72). 

Photo 1.3-37 June 21, 1991 

Facing northwest, of PORI's oily water discharge to earthen PORI Lagoon (SWMU 
73) which eventually discharges to TMC (SWMU 1). Note the staining of the soil 
in the foreground, and note the oily sheen on the PORI Lagoon (SWMU 73). 
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Photo 1.4-1 June 21 , 1991 

Facing east, of Cold Sheet Mill Used Empty Drum Storage Area (SWMU 60) 
located a:t the north end of the building. 

Photo 1.4-2 June 21, 1991 

Facing west, of Cold Sheet Mill Waste Oil Staging Area (SWMU 61) located at the 
north end of the building. · 
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Photo 1.4-3 June 21, 1991 

Facing southwest, of Cold Sheet Mill Used Empty Drum Storage .Area (SWMU 60) 
located at the north end of the building. 

Photo 1.4-4 June 21, 1991 

Facing southwest, of Hot Strip Mill Waste Oil Tank (SWMU 63) located outside. 
Note the staining on the ground. 
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Photo 1.4-5 June 21 , 1991 

Facing southwest, of Hot Strip Mill (Central) Basin (SWMU 62) . 

Photo 1.4-6 June 21, 1991 

Facing west, of oil covered concrete wall and soil located at the Hot Strip Mill 
(Central) Basin (SWMU 62). 
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Photo 1.4-7 June 21, 1991 

Facing southwest, of Hot Strip Mill Waste Oil Collection Point (SWMU 66). 

Photo 1.4-8 June 21, 1991 

Facing northwest, of Hot Strip Mill Waste Oil Accumulation Area (SWMU 67). 
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Photo 1.4-9 June 21, 1991 

Facing northeast, of Hot Strip Mill Former Pickling Area (SWMU 68) . 

Photo 1.4-10 June 21, 1991 

Facing southeast, of Hot Strip Mill Former Spent Pickling Liquor Tank Site 
(SWMU 70). 
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Photo 1.4-11 June 21, 1991 

Facing southeast, of the Hot Strip Mill's (North) Basin (SWMU 62). 

Photo 1.4-12 June 21, 1991 

Facing southeast, of the mill scale pile on the ground next to the Hot Strip Mill's 
(North) Basin (SWMU 62). 
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Photo 1.4-13 June 24, 1991 

Facing south, of Ore Pier cranes' motor control cente~s which contain Six PCB 
Transformers (AOC E) located over the Patapsco River. 
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Photo 1.4-14 and 1.4-15 June 24, 1991 

Facing north, panorama (next page B-68A) of Former Green Pellet Plant and Thickener 
(SWMU 74). 

Photo 1.4-16 June 24, 1991 

Facing east, of ERS PCB ·spill (AOC C) located outside of the ERS Building. 
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Photo 1.4-15 June 24, 1991 
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Photo 1.4-17 June 24, 1991 

Facing east, of Scrubbers Open Hearth Furnace #4 (inactive). 

.. 

Photo 1.4-1 8 June 24, 1991 

Void -photo did not develop properly: 
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Photo 1.4-19 June 24, 1991 

Facing southwest, of Desulfurizer Bag house (SWMU 77) located next to BOF. 

Photo 1.4-20 June 24, 1991 

Facing northeast, of Desulfurizer Baghouse Dust Collection Dumpster (SWMU 78) 
located next to BOF. 
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Photo 1. 4-21 June 24, 1991 

Facing south, of Skimmer Bag house (SWMU 79 J and 5 kJ m mer Bag house Collection 
Dumpster (SWMU 80) located 'next to BOF. 
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Photo 1.4-22 

June 24, 1991 

Facing east, of Open Hearth Number Three Site (S\V1\1U 81). 

Photo 1.4-23 
June 24, 1991 

Facing west of Former Site of Open Hearth Number Two, now site of BOF. 
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Photo 1.4-24 June 24, 1991 

Facing west, of Fonner Site of Open Hearth Number Two, now site of BOF. 

Photo 1.4-25 June 24, 1991 

Facing northwest, of Open Hearth Number One Site (SWMU 82) which is being 
demolished. 
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Photo 1.4-26 June 24, 1991 

Facing east, of Caster Baghouse (SWMU 83). 

Photo 1.4-27 June 24, 1991 

Facing north, of Slab Cut Off Spill (AOC F). 
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Photo 1.4-28 June 24, 1991 

Facing south, of site of Former ERS Oily Wastewater UST (SWMU 195). 
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Photo 1.4-29 June 24, 1991 

Facing northwest, of Diesel Fuel Spill (AOC G). 
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Photo 1.4-30 

Facing north, of Diesel Fuel UST (AOC G) . 

Photo 1.4-31 to 1.4-33 
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Facing west, panorama (next page B-76A) of Mason's Garage (AOC H). 
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Pho~ 1.4-32, 1.4-33 June 24, 1991 
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Photo 1.4-34 June 24, 1991 

Facing north, of waste oil drums at Mason's Garage (AOC H). 

Photo 1.4-35 June 24, 1991 

Facing north, drums of oily fluid, din and rags at Mason's Garage (AOC H). 
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Photo 1.5-1 June 24, 1991 

Facing west, of Pickler Number Three's Tin Mill Trench (SWMU 84). 

Photo 1.5-2 June 24, 1991 

Facing east, of Tin Mill Pickler Number Three 1991 Acid Leak. (AOC I). 
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Photo 1.5-3 June 24, 1991 

Facing south, of outdoor Tin Mill Trench (SWMU 84) of Pickling Building. 

Photo 1.5-4 June 24, 1991 

Facing northwest, of brick-lined Halogen Lines Sump (SWMU 88) located under 
Acid Tanks (AOC J) next to the Tin Mill Pickling Building. 
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Photo 1.5-5 June 24, 1991 

Facing northwest, of two of the six Acid Tanks (AOC J 1 located next to the Tin Mill 
Pickling Building. Note the patch on the bottom of the left rank. 
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Photo 1.5-6 
June 24, 1991 

Facing west, of Tin Mill Sump (acid area monitoring) (SWMU 86) in Pickling 
Building. 

Photo 1.5-7 
June 24, 1991 

Facing northwest, of Tin Mill Acid Abatement System (SWMU 85) pump located in 
the Pickling Building. 
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Photo 1.5-8 June 24, 1991 

Facing north. of Tin Mill Sateqite Oil Accumulation Area (SWMU 87) located in 
the floor of the Pickling Building. 
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Photo 1.5-9 

June 24, 1991 
Facing down, of Halogen Lines Sump (SWMu 88) located along the Halogen Tanning Line. 
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Photo 1.5-10 

June 241 1991 
Facing northeast, of Halogen Lines Waste Pickle Liquor (upper) Tank (SWMU 90) 

. and Waste Plating Solution (lower) Tank (SWMU 91) located next to the Halogen Tanning Line Building. 
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Photo 1.5-11 

Void --- photo was taken by mistake. 
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June 24, 1991 
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Photo 1.5-12 June 24, 1991 

Facing south, of Chrome Line Number Eight's Halogen Line Sump (SWMU 88). 

Photo 1.5-13 June 24, 1991 

Void--- photo did not develop properly. 
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Photo 1.5-14 June·24, 1991 

Facing east, of the Cold Sheet Mill Diesel Fuel US! (AOC T). 

Photo 1.5-15 . June 24, 1991 

Facing southeast, of Truck Do.ck Number Nine Fuel Oil Spill and Diesel UST (AOC 
K) located at. 
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Photo 1.5-16 June 24, 1991 

Facing south, of the Mud Reservoir. 

Photo 2.1-1 June 18, 1991 

View facing east of the culvert which leads to the beginning of Tin Mill Canal 
(SWMU 1). Note the vegetation growing up through the slag. 
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Photo 2.1-2 June 18, 1991 

View facing south of a Tin Mill Canal (SWMU 1). Note the brown layer of liquid 
in the puddled water. 

Photo 2.1-3 June 18, 1991 

View facing north of an flow outshoot from Tin Mill Canal(SWMU 1). The actual 
canal runs perpendicular to this area. 
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Photo 2.1-4 June 18, 1991 

View facing northeast of Tin Mill Canal (SWMU 1). Dredging piles along the bank 
of the canal can be seen beneath the rolls of steel. 

Photo 2.1-5 June 18, 1991 

· View facing south of a Cold Sheet Mill discharge point (SWMU 2) into Tin Mill 
Canal (SWMU 1). Note that the discharge is a shade of yellow/brown. 
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Photo 2.1-6 June 18, 1991 

View facing down of a discharge (SWMU 2) from the Oil Recovery Station, PORI, 
into Tin Mill Canal (SWMU 1). Note the oil sheen on top of the water. 

Photo 2.1-7 June 18, 1991 

.View facing northeast of the caked dredgings on the bottom of Tin Mill 
Canal(SWMU 1). An oily sheen is on top of the sediment. 
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Photo 2.1-8 June 18, 1991 

View facing north of a discharge (SWMU 2) from the Cold Sheet Mill into Tin Mil1 
C~al (SWMU 1). 

Photo 2.1-9 June 18, 1991 

View facing west of Tin Mill Canal (SWMU 1). Steam was viewed comi~g from the 
discharge sewer. 
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Photo 2.1-10 June 18, 1991 

View facing west of Tin Mill Canal discharge point (SWMU 2). Note the 
yellow/white discharge for the mills into the canaL 

Photo 2.1-11 June 18, 1991 

View facing north of Tin Mill Canal (SWMU 1) where the Tin Mill discharge pipe 
(SWMU 2) is located. 
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Photo 2.1-12 June 18, 1991 

View facing northwest of Oil Skimmer #1 (SWMU 3) located in Tin Mill Canal. 

Photo 2.1-13 June 18, 1991 

. View facing north of the waste oil tanks (SWMU 5) which collects waste oil from 
Oil Skimmer #1 (SWMU 3) in Tin Mill Canal (SWMU 1). 
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Photo 2.1-14 June 18, 1991 

View facing north of Oil Baffle #1 (SWMU 3) located in Tin Mill Canal (SWMU 1) 
_near Humphreys Creek Wastewater Treatment Plant. 

June 18, 1991 

View facing north of the Pipe Mill discharge point (SWMU 3) into Tin Mill Canal 
. (SWMU 1). Directly behind the discharge pipe is Humphrey's Impoundment 

(SWMU 190). 
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Photo 2.1-16 June 18, 1991 

View facing down of the red discharge from the Primary Mills into Tin Mill Canal 
(SWMU 1). 

Photo 2.1-17 June 18, 1991 

View facing down and north of discolored sedimentation located in Tin Mill Canal 
(SW¥l1 1). 
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Photo 2.1-18 June 18, 1991 

View facing down of a Brill Oil Skimmer (SWMU 3) locate{j in Tin Mill Canal 
(SWMU 1). 

Photo 2.1-19 June 18, 1991 

View facing north of the Brill Oil Pit #1 (SWMU 3) which is used to collect waste 
oil from ·the Brill Skimmer (SWMU 3) located in Tin Mill Canal (SWMU 1). 
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Photo 2.1-20 June 18, 1991 

View facing east of Brill Oil Pit #2 (SWMU 3) which is used to collect waste oil 
from a Brill Skimmer (SWMU 3) located in Tin Mill Canal (SWMU 1). 

Photo 2.1-21 June 18, 1991 

View facing south of Gray's Landfill (SWMU 93). Note the piles of sludge from 
the wastewater treatment plants toward the back. 
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Photo 2.1-22 June 18, 1991 

View facing northwest of Gray's landfill Tar Decanter Cell (SWMU 94). Note the 
vegetation growing up the side of the cell. 
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Photo 2.1-23 June 18, 1991 

· View facing northeast of Gray's Landfill Tar Decanter Cell (SWMU 94) cap on top 
of the landfill. Note that the cap is asphalt. 
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Photo 2.1-24 June 18, 1991 

Close-up view facing northeast of Gray's Landfill Tar Decanter Cell (SWMU 94) 
cap. Note the thickness of the new cap over older one. 

Photo 2.1-25 June 18, 1991 

View of the Trash Transfer Station (SWMU 95) located near Gray's Landfill 
(SWMU .93), across from the Tar Decanter Cell (SWMU 94). The station is 
operated by BFI. 
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Photo 2.1-26 June 18, 1991 

View facing west of a groundwater well located in Gray's Landfill (SWMU 93). 
The well casing is rusting ,- and locked. 

Photo 2.1-27 June 18, 1991 

View facing north from the the top of Gray's Landfill (SWMU 93) overlooking Bear 
Creek. 
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Photo 2.1-28 June 18, 1991 

View facio north of Humphrey's Impoundment (SWMU 190). The majority of the 
area is heavily vegetated. The small darkened area up front is still used to dry 
sludges. · .. 

Photo 2.1-29 June 18, 1991 

View facing northwest of the top of an old Tin Mill Canal Impoundment (SWMU 
6). Tin Mill Canal (SWMU 1), although not present in this photograph, would be 
located to the left. 
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Photo 2.1-30 June 18, 1991 

View facing east of the Sinter Plant Wastewater Treatment Plant centrifuge conveyor 
belt which carries waste from the centrifuge to an outdoor pile (SWMU 98). 
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Photo 2.1-31 June 18, 1991 

View facing north of the Sinter Plant Wastewater Tre.1.::-nent Plant Centrifuge Waste 
Pile (SWMU 98). This pile is moved to Gray's L..J.r.dfll! (SWMU 93) daily. 
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Photo 2.1-32 June 18, 1991 

View facing east of the High Density Sludge Tank (SWMU 98) located at the 'Sinter 
Plant Wastewater Treatment Plant. 

Photo 2.1-33 June 18, 1991 

View facing east of the Thickener (SWMU 96) tank located at the Sinter Plant 
Wastewater Treatment Plant. 
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Photo 2.1-34 June 18, 1991 

View facing east of the area where drums were used to separate solids in the Sinter 
Plant Wastewater Treatment Plant. The drums were located indoors, and the solids 
were conveyor belted to an outdoor waste pile (SWMU 99) in the puddled area. 
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June 18, 1991 

View facing west of the area which formerly held the Lime Grit Box (SWMU 100) 
at the Sinter Plant Wastewater Treatment Plant. 
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Photo 2.1-36 June 18, 1991 

View of a Spent Pickle Liquor Tank (SWMU 101) located at the Sinter Plant 
Wastewater Treatment Plant. Note the deterioration of the insulation around the 
tank. 
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Photo 2.1-37 June 18, 1991 

View of another Spent Pickle Liquor Tank (SWMU 101) located at the Sinter Plant 
Wastewater Treatment Plant. 

Photo 2.2-1 June 19, 1991 

View facing north of Battery 12 Trash Collection Area (SWMU 102). Sweeping 
from the top of the battery are sent throught the chute and accumulate in a pile on 
the ground before being transported to the Coke Oven Sweepings Waste' Pile 
(SWMU 192) near the Coke Oven Landfill (SMWU 191). 
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Photo 2.2-2 June 19, 1991 

View facing east of Battery 11 and 12 Coke Oven Quenching Pit (SWMU 103). 
Note the cracking in the concrete. 

Photo 2.2-3 June 19, 1991 

·View facing north of the A Battery Coke Oven Quenching Pit (SWMU 103). The 
concrete pit showed signs of deterioration. 
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Photo 2.2-4 June 19, 1'991 

View facing north of A Battery Coke Oven Quenching Pit #2 (SWMU 103). 

Photo 2.2-5 June 19, 1991 

View facing up of the A Battery Coke Oven Quencher (SWMU 103) emission stack. 
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Photo 2.2-6 June 19, 1991 

View facing northwest of the Trash Collection Area (SWMU 104) from Battery A. 
N?te that the sweepings originate from the top of the battery. 

Photo 2.2-7 June 19, 1991 

View facing weH of A Battery Cooling Water Pits which empty into Outfall #21 of 
the Storm Water Sewer System (SWMU 1_96) . 
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Photo 2.2-8 
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June 19, 1991 

View facing down of A Battery Cooling Water Pits. Note the staining around the 
inlet pipe into the pit. 

Photo 2.2-9 June 19, 1991 

. View facing northeast of A Battery Waste Oil Storage Area (SWMU 105). The 
open-topped dumpster in the right hand comer collects waste oil. . 
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Photo 2.2-10 June 19, 1991 

View facing south of the former location of the One Spot Car Diesel Fuel Tank. 

Photo 2.2-11 June 19, 1991 

View facing southeast of the former location of Batteries 9 and 10 (SWMU 106) . . 
This area behind the fence is now vacant. 
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Photo 2.2-12 June 19, 1991 

View facing up of the Coke Oven Gas Main (SWMU 107) leading to the Coal 
C~emicals Plant for treatment. The gas main is the black piping. 

Photo 2.2-13 June 19, 1991 

View facing southwest of the area beyond A Battery Waste Oil Accumulation Area 
(SWMU 105). The surrounding area soil was darkened and wet. A battery and oil 

·filter were found in the area. 

B-114 

0 
0 
0 
0 
0 
0 
.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
u. 
c 
0 
.0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
D 
0 
0 

Photo 2.2-14 June 19, 1991 

View facing northwest of the AKJ Tar Decanter Batch Tank (SWMU 109). The 
tank is used to mix tar decanter sludge. · 
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Photo 2.2-15 June 19, 1991 

View facing south of the Mechanical Shop ·Waste Oil Satellite Accumulation Area 
(SWMU 108). Note the drums are stored directly on the ground. Many of these 
drums were empty at the time of the VSI. · 

Photo 2.2-16 June 19, 1991 

View facing north of AKJ Tar Collection Bucket (SWMU 11 0) which collects the tar 
decanter sludge from the decanters. The box, when full, is transferred via a forklift 
and emptied into the AKJ Batch Tank (SWMU 109). 
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Photo 2.2-17 June 19, 1991 

View facing east of the Tar Storage Tank Containment Area around the pumps. 

Photo 2.2-18 June 19, 1991 

View facing down of the Acid Tank Containment Pad (SWMU 114) located in "B" 
Coal Chemicals Plant. Note the brick lining of the containment pad. 
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Photo 2.2-19 June 19, 1991 

View facing east of the Acid Tank Containment Pad (SWMU 114). The pad was 
holding rainwater at the time of the VSI. 

Photo 2.2-20 June 19, 1991 

View facing west of the Tar Storage Tank Containment Area. The containment is 
beneath the pumps. Note the tar spillage all over the area. 
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Photo 2.2-21 June 19, 1991 

View facing down of the Tar Storage Tanks Containment Pad for the pump unit. 
The outlet is to release rainwater. 

... 

Photo 2.2-22 June 19, 1991 

View facing northwest of the pump collection point where a Pump House 11 and 12 
Tar Spill Site was located. 
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Photo 2.2-23 June·l9, 1991 

View facing west of the "B" Coal Chemicals Plant Ammonia Charifier Tank 
(SWMU 116). The tanktreats the liquor with lime. 

Photo 2.2-24 June 19, 1991 

View facing down of the Lime Collection Bin (SWMU 117) which accumulates 
spent lime from the Ammonia Clarifier Tanks. The bin is essentially an open-top 
dumpster. 
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Photo 2.2-25 June 19, 1991 

View facing up of the Ammonia Stills (2) (SWMU 118) located at the "B" Coal 
Chemicals Plant. 

Photo 2.2-26 June 19, 1991 

View facing up of the Ammonia Saturator (SWMU 119) located at the "B" Coal 
Chemicals Plant. · 
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Photo 2.2-27 June 19, 1991 

View facing down of the Ammonia Saturator Containment Pad located at the "B" 
Coal Chemicals Plant. Note that it is constructed of brick. 

Photo 2.2-28 · June 19, 1991 

View facing down of the Saturator Containment Pad located in "B" Coal Chemicals 
Plant. Note the break in the pad (square shaped) is filled with liquid. 
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Photo 2.2-29 June 19, 1991 

View facing east of the Saturator Acid Surge Tank (SWMU 120) located in the "B" 
Coal Chemicals Plant. 

.· 

Photo 2.2-30 June 19, 1991 

View facing weH of the former Naphthalene Recovery Plant (AOC P) pit. Note the 
pit is nearly completely full of liquid. 
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Photo 2.2-31 June 19, 1991 

View facing down of the Former Naphthalene Recovery Plant (AOC P) pit. This 
steel lined section sits within the larger concret pit. 

Photo 2.2-32 June 19, 1991 

View facing down of the "B" Coal Chemicals Plant Wash Oil Containment Pad. 
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Photo 2.2-33 June 19, 1991 

View facing south of the "B" Coal Chemicals Plant Wash Oil Coolers (SWMU 
121). . . 

.. 

Photo 2.2-34 June 19, 1991 

View facing soudteast of the Shell and Tube Wash Oil Cooler (SWMU· 122) in the 
•B" Coal Chemicals Plant. 
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Photo 2.2-35 June 19, 1991 

View facing south of the Wash Oil Decanters (SWMU 123) located in the "B" Coal 
~hemicals Plant. 

Photo 2.2-36 June 19, 1991 

View facing west of the "B" Coal Chemicals Plant Wastewater Holding Tank 
(SWMU 124). This tank holds the water from the Wash Oil Decanters (SWMU 
123). 
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Photo 2.2-37 June 19, 1991 

View of the "B" Coal Chemicals Plant Wash Oil Circulating Tank (SWMU 125). 

Photo 2.2-38 June 19, 1991 

. View of the "B" Coal Chemicals Plant Scrubbers (SWMU 126) and concrete 
containment. 
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Photo 2.3-1 June 19, 1991 

View facing down of the concrete containment pad around the wastewater pump 
located at the "B" Coal Chemcials Plant. Note the yellow/brown liquid inside the 
pad. 

Photo 2.3-2 June 19, 1991 

View of the Wastewater Oil Bin (SWMU 127) located in the "B" Coal Chemicals 
Plant. Note that spent oil is accumulated in this dumpster by a corragated hose. 
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Photo 2.3-3 June 19, 1991 

View facing northeast of "B" Coal Chemicals Plant wastewater pump. The yellow 
liquid draining hto the concrete pad is reportedly washoil. 

Photo 2.3-4 June 19, 1991 

View facing south of one of the two "B" Coal Chemicals Plant Oil Water Separators 
(SWMU 128). This oil/water was installed in the late 1950's. 
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· Photo 2.3-5 June 19, 1991 

View facing west of a tank labelled "muck" (SWMU 129) in the "B" Light Oil 
Plant. Note the staining inside the containment and the deterioration of the tank. 

Photo 2 .3-6 June 19, 1991 

View faing east of the Former Sulfer Recovery Plant (SWMU 188) located in the 
"B" Light Oil Plant. . 
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Photo 2.3-7 June 19, 1991 

View facing west of the containment pad around the Former Sulfur Recovery Plant 
(SWMU 188). The containment pad surrounds three tanks. 

Photo 2.3-8 June 19, 1991 

View facing southwest of the Million Gallon Weak Ammonia Tank (SWMU 130) 
which feeds into the ammonia still at the "B" Coal Chemicals Plant. 
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Photo 2.3-9 June 19, 1991 

View facing north of the area where the weak ammonia liquor line was leaking 
underground (AOC R). This underground pipeline leads from the II A II Coal 
Chemicals Plant to the Million Gallon Weak Ammonia Tank (SWMU 130). 

-· 

Photo 2.3-10 June 20, 1991 

View facing north of the gravel area which formerly held Coke Batteries 7 and 8 
(SWMU 106). 
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Photo 2.3-11 June 20, 1991 

View facing east of the gravel area which formerly occupied Coke Batteries 1-6 
(SWMU 106). 

Photo 2.3-12 June 20, 1991 

View facing southeast of the 100,000 gallon Wastewater Tank (SWMU 132) at the 
Bicroxidation Plant. Note that there is no secondary containment. 
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Photo 2.3-13 June 20, 1991 

View of the Million Gallon Wastwater Tank (SWMU 132) at the Bio-oxidation 
Plant. 

Photo 2.3-14 June 20, 1991 

View facing north of the Rio-oxidation Plant Deparator (SWMU 132). The 
deparators receive wastewaters from the 100,000 gallon Wastewater Tank (SWMU 
131). 
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Photo 2.3-15 June 20, 1991 

View facing northwest of the Bio-oxidation oil/water separator. The separator 
receives wastewater from the deparators (SWMU 133). 

Photo 2.3-16 June 20, 1991 

Close-up view of the concrete surrounding the Bio-oxidation Plant Oil/Water 
Separator (SWMU 199). Note the residua] waste and staining. 
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Photo 2.3-17 June 20, 1991 

View facing west of the Bio-oxidation Plant Deparator Oil Storage Tank (SWMU 
200). Note there is no secondary containment for the tank . 

. · 

Photo 2.3-18 June 20, 1991 

View facing west of the Phenol Oxidation Basin (SWMU 134) at the Bio-oxidation 
Plant. The basin receives wastewaters from the Million Gallon Wastewater Tank 
(SWMU 132). 

B-136 



\ 

Photo 2.3-19 , June 20, 1991 

View facing southwest of the inside of the Phenol Oxidation Basin (SWMU 134). 

Photo 2.3-20 June 20, 1991 

View facing east of a Bio-oxidation clarifier (SWMU 135). 
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Photo 2.3-21 June 20, 1991 

View facing south of Coke Oven Landfill (SWMU 191). In the forefront are small 
trash piles (SWMU 191) from the coke battery sweepings . 

.. 

Photo 2.3-22 June 20, 1991 

View facing south of Coke Oven Sweepings Waste Pile (SWMU 192) located behind 

the Bio-oxidation plant. 
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Photo 2. 3-23 June 20, 1991 

View facing up and north of "A" Battery Baghouse (SWMU 111). 
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Photo 2. 3-24 
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June 20, 1991 

View faCing west of "A" Battery Baghouse Dumpster (SWMU 111). The dumpst~r 
is emptied into Coke Oven Landfill (SWMU 191) . . 
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Photo 2.3-25 June 20, 1991 

View facing down of II A II Battery W ARF. Coke is being quenched by a hose. The 
wastewaters enter the pictured trench to Outfall #21 (SWMU 196) . 

.. 

Photo 2.3-26 June 20, 1991 

View facing west of the "A" Coal Chemicals Plant Cyanide Stripper Stack (SWMU 
137). 
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Photo 2.3-27 June 20, 1991 

View facing northwest of two "A" Coal Chemicals Plant Tar Storage Tanks. 

Photo 2.3-28 June 20, 1991 

View faCing north of the Sulfuric Acid Continment Pad (SWMU 136) around the 
pump at the "A" Coal Chemicals Plant. Note that it is lined with brick. 
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Photo 2.3-29 June 20, 1991 

View facing northeast of the Sulfuric Acid Tanks at "A" Coal Chemicals Plant. 
There is no secondary containment for the tanks. 

Photo 2.3-30 June 20, 1991 

View facing nort.h of the Washoil spill around the "A" Coal Chemicals Plant 
Decanter (SWMU 142). 
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Photo 2.3-31 June 20, 1991 

View facing west of the "A" Plant Oil/Water Separator (SWMU 138). In the back 
are the shells of 2 of the 3 former Tar Decanters (SWMU 139). 

Photo 2.3-32 June 20, 1991 

View facing up of the Acid Saturator Tank (SWMU 140) at the "A" Coal Chemicals 
Plant. Note the crystallized acid around the piping. 
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Photo 2.3-33 June 20, 1991 

View facing south fo the Saturator Containment Pad at the "A" Coal Chemicals 
Plant. Note all the white staining. 

Photo 2.3-34 June 20, 1991 

View facing north of the "A" Coal Chemicals Plant Skimmer Bo~ (SWMU 141). 
The skimmer box collects tar decanter sludge. 
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Photo 2.3-35 

View facing north of Coke Oven Landfill (SWMU 191). 

Photo 2.3-36 

View facing west of Coke Oven Landfill (SWMU 191). 
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Photo 2.4-1 June 20, 1991 

View facing we~t of the of the Desulferization Plant. 

Photo 2.4-2 June 20, 1991 

View facing south of the Tar Tanks at the Fuel Station (SWMU 182). These tanks, 
no longer active, will be cleaned and torn down. 
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Photo 2.4-3-5 June 20, 1991 

Panarama (next page B-147A) view of the Fuel Oil Station (SWMU 182). 

Photo 2.4-6 June 20, 1991 

View facing we5't of the Former Ball Mill and associated tank (SWMU 183). The 
liquified tar decanter sludge was-placed inside the tank after going through the 
rotating kiln to liquify the sludge. The Iiquified tar was then sprayed on the coal. 
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Photo 2.4-4, 2.4-5 
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June21, 1991 
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Photo 2.4-7 June 20, 1991 

View facing northeast of a dumpster (SWMU 184) full of buckets which caught 
leakage from pipes and valves full of No. 6 Oil. Thi s was located next to the 
Former Ball Mill. 

Photo 2.4-8 June 20, 1991 

View facing southwest of a Secondary Light Oil Tank in the Benzene Plant (AOC . 
L). This was the location of a spill . 
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Photo 2.4-9 June 20, 1991 

View facing southeast of the Benzene Plant Containment Pad around the Light Oil 
Tanks (AOC L). The pad empties into a sump. 

Photo 2.4-10 June 20, 1991 

View facing we~t of the Benzene Plant Containment Pad surrounding the Light Oil 
Tanks (AOC L). Note the cracking in the concrete. · 
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Photo 2.4-11 June 20, 1991 

View facing west of the Benzene Plant Oil/Water Separator (SWMU 147). 

.· 

Photo 2.4-12 June 20, 1991 

View facing south of the Benzene Plant (AOC L) cooling towers. 
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Photo 2.4-13 
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June 20, 1991 

View facing down of the Benzene Plant Cooling Water or Oil/Water Separator 
overflow point of connection to the Storm Water Sewer System (SWMU 196). 

Photo 2.4-14 June 20, 1991 

View facing nor.h of the oil spillage surrounding #40 Oil Tank at the Benzene Plant 
(AOC L). . 
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Photo 2.4-15 June .20, 1991 

View facing northwest of the #40 Oil Spill site at the Benzene Plant (AOC L). 

Photo 2.4-16 June 20, 1991 

. View facing north of the Oil Spill Site at the Benzene Plant Recirculation Tank 
(AOC L). 
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Photo 2.4-17 June 20, 1991 

View facing south of the area used as a temporary drum storage area for the 
Benzene Plant (SWMU 143). The area is used when the muck is cleaned out of the 
Secondary Light Oil, Benzene, and Toluene Tanks. 

Photo 2.4-18 June 20, 1991 

. View facing south of the Benzene/Litol Plant Waste Oil Satellite Accumulation Area 
(SWMU 151). 
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Photo 2.4-19 June 20, 1991 

View facing east of the Litol Plant Catalyst Drum Station (SWMU 150). 

Photo 2.4-20 June 20, 1991 

View facing south of the staging area (SWMU 152) where the Litol drums were 
moved and sampled for its contents. This operation occurred once every 5 years. 
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Photo 2.4-21 June 20, 1991 

View facing northwest of the Tar Decanter Buggy (SWMU 185) found near the 
Benzene Plant. 

Photo 2.4-22 June 20, 1991 

View facing north of the Former Tar Decanter Storage Box (SWMU 186) location. 
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Photo 2.4-23 June 20, 1991 

View looking down from the Tar Decanter Buggy incline. The area on the ground 
is-where the Tar Decanter Storage Boxes (SWMU 186) were formerly located. 

Photo· 2.4-24 June 20, 1991 

View facing northwest of the top of the Tar Decanter Buggy (SWMU 185) incline. 
Note the corrosion of the concrete. 
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Photo 2.4-25 June 20, 1991 

View facing north of an unknown drum storage area located near the Benzene Truck 
Loading Area (SWMU 153). The drums were not labelled . 

Photo 2.4-26 June 20, 1991 

View facing south of the Coke Battery Repair Shop Baghouse (SWMU 201). 
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Photo 2.4-27 June 20, 1991 

View facing southwest of the dumpster which collected the dust form the Coke 
Battery Repair Shop Baghouse. The dumpster is emptied into Gray's Landfill 
(SWMU 93). 

Photo 2.4-28 June 20, 1991 

View of the gravel area which received a Ferric Chloride Spill (AOC N) from tpe 
Bio-oxidation Plant. 
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Photo 2.4-29 June 20, 1991 

View facing northeast of the Ferric Chloride (AOC N) Containment drain which 
discharged to the surrounding soil. 

/ 

Photo 2.4-30 June 20, 1991 

View facing southwest of H Furnace Dust Catcher (SWMU 154). The area beneath 
Is where a railcar collected the dust from the catcher. 
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Photo 2.4-31 June 20, 1991 

View facing west of H Furnace Wastewater Thickener Tank (SWMU 155). Note 
the corrosion on the outside of the tank. 

Photo 2.4-32 June 20, 1991 

View facing west where Former J Blast Furnace Precipitators (SWMU 156) were 
located. The two red circular pieces represent where the precipitators were located. 
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Photo 2.4-33 June 20, 1991 

View facing we~t of the Gas Washer (SWMU 156) and Scrubber (SWMU 158) of J 
Furnace. The cone shape to the left is the gas washer and the scrubber is to the 
right. . 
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View facing west of J Blast Furnace Dust Catcher (SWMU 159). 
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Photo 2.4-35 June 20, 1991 

View facing south of the area where K Blast Furnace (SWMU 161) was formerly 
located. The Thickener Tank for J and K Furnaces was also located in this area. 

Photo 2.4-36 June 20, 1991 

View facing east of the RIW Sump (SWMU 167) which collected the dirty water 
from the scrubber at J Furnace. Water was then routed through the RIW Treament 
Plant. 
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Photo 2.4-37 
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June 20, 1991 

View facing southeast of the area which formerly housed E, F, and G Blast 
Furnaces (SWMU 161). Raw material storage is now located in this area. 

Photo 2.5-1 June 20, 1991 

View facing south of the former. location of A, B, C, and D Blast Furnace (SWMU 
161). Slag is now being processed, by l..angerfeld, Inc., in this location. 
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Photo 2.5-2 June 20, 1991 

View facing west of the A, B, C, and D Former Blast Furnace location (SWMU 
~61). Note the old gas main to the right. 

Photo 2.5-3 June 20, 1991 

View facing south of the Langerfeld Wastewater Treatment Tank (SWMU 187). 
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Photos 2.5-4 to 2.5-6 June 21, 1991. 

Panorama (next page 166A) of L Blast Furnace (SWMUs 162-165). 

Photo 2.5-7 June 21, 1991 

View of L Blast Furnace Process Flow Diagram. 
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Photo 2.5-5, 2.5-6 June 71, 1991 
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Photo 2.5-8 June 21, 1991 

View within L Blast Furnace facing south where emmiss1on are enterning the 
baghouse (SWMU 162). 

· ~ .. : __ ~ 

Photo 2.5-9 June 21, 1991 

View facing southwest of the L Blast Furnace Baghouse (SWMU 162). Note the . 
dumpsters which collect the dust from the baghouse: 
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Photo 2.5-10 June 21 , 1991 

View facing west of L Blast Furnace Bishoff Gas Scrubber (SWMU 164). 
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June 21, 1991 

View facing we~t of L Blast Furnace Thickener #1 (SWMU 163). 
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Photo 2.5-12 June 21, 1991 

View facing west of the slag area where slag seeps out of L Blast Furnace. The 
slag is transported by langerfeld for processing. 

Photo 2.5-13 June 21, 1991 

View facing west of the hot slag coming hout of L Blast Furnace (SWMU 165). 
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Photo 2.5-14 June 21, 1991 

View facing northwest of 1.6 million gallon Clarifying Tank (SWMU 169) at the H 
and J Blast Furnace RIW System. 

Photo 2.5-15 June 21, 1991 

View facing northeast of the cold well holding pond at the H and J Blast Furnace 
RIW System. 
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Photo 2.5-16 June 21, 1991 

View facing north of #3 Sump (SWMU 167) from H Furnace which pumped 
:wastewater into the #6 Thickener (SWMU 155). 

Photo 2.5-17 June 21, 1991 

View facing south of a former H Furnace Holding Tank (SWMU 168). The tank 
functioned as a loop-seal and pumped any waste through #3 sump (SWMU 167) 
which tied into the RIW. 
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Photo 2.5-18 June 21 , 1991 

View facing sou :heast of the Sinter Plant Pilot Project (SWMUs 170-172). 

Photo 2.5-19 June 21, 1991 

View facing north of A Coal Chemicals Plant Cyanide Sump (SWMU 146). The 
.sump carries wastewaters to the Cyanide Stripper (SWMU 137). ·Note the 
yellow/green waste inside the containment area. 
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Photo 2.5-20 to 2.5-22 June 21, 1991 

Panorama (next page 173A) view facing nonh of the Cyanide Stripper (SWMU 137) at A 
Coal Chemicals Plant. 

Photo 2.5-23 · June 21, 1991 

View facing east of the BOF Treatment Plant Thickener (SWMU 174). 
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Photo 2.5-21, 2.5-22 June 21 , 1991 
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Photo 2.5-24 June 21, 1991 

View facing southeast of the BOF Sand Collection Area (SWMU 175) which is sent 
off to the Beddfng Plant. 

Photo 2.5-25 June 21, 1991 

View facing south of the Reclaimed Tank (SWMU 176) and Mixing Tank (SWMU 
171) at the BOF Treatment Plant. 
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Photo 2.5-26 June 21, 1991 

View facing up and south of the above ground pipe system (SWMU 202) which 
carries wastewater from the BOF Treatment Plant to Humphrey's Creek Wastewater 
Treatment Plant. 
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June 21, 1991 

View facing north of the Reladel Baghouse (S\'·,'~!l: 1..,91 at the BOF Treatment 
Plant. 
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Photo 2.5-28 June 21 , 1991 

View facing west of the BOF Treatment Plant Recycle Tank (SWMU 178). 

Photo 2.5-29 June 21, 1991 

View facing up of the BOF Separator (SWMU 181) at the BOF Treatment Plant. 
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Table 6 . 
SUMMARY OF WELLS WITH CALCULATED 

STATISTICALY SIGNIFICANT DIFFERENCES 
COMPARED TO BACKGROUND/UPGRADIENT 

Contamination Indicator Parameter 
Monitoring 

Well 

Grays Landfill 

GL-7pl (tJ) 

GL-2pl-2 (D) 

GL-3pl !OJ 

GL-5pl (D) 

GL-6pl-2 (D) 

Humphreys Impoundment 

HC-8pl !U) 

HC-3pl (0) 

HC-5pl lDI 

HC-7pl (OJ 

pH 

- '·· X(+F 

Specific 
Conductance 

··········:x.; ..•. ·.··· 

1•,{< .. X(+T •·•.· X 

-:· · .. . i{~i:•·. ··.:···>··x 
... X(+t 

! •·;r.·.·.xt~f , 

~· - X(71. -

TOC TOX 

X ., 

X 

X 

X 

HC-13pl (l)) Xl+l \ X 

Notes 
• Data of February 17-19, 1987 compared to ~ack "'"' ~.JU!"Id (June 1986, 

August 1986, November 1986, February 1987 ' ustng Cochran's 
Approximation to the Behrens-Fisher Studen~ · s t ·test at the 0.05 
level of significance. 

• (U) and (D) denote upgradient and downgradien t site wells 
respectively. 

• X denotes parameter is statistically eleva ted com pared to 
backgroundlupgradient. · 

• X(+) pH is statistically more basic than background. 

• X(-) pH is statistically more acidic than background. 

D Interpreted as false positive or inconsequential determination 
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Parameter 

Arsenic (mgll) 

Chromium (mgll) 

Lead (mgll) 

Bem:o (A) Pyrene (mg/1) 

Naphthalene (mgfll 

Cyanide (mg/1) 

Table 7 
SUMMA ttY OF CONSTITUENT CONCENTHATIONS 

SLAG UNIT Wfi:LI.S 
IIUMPIHO~YS IMPOUNDMENTAIU~A 

Upgradient 
Downgradient Wells 

Qtr. 
Well HC-Bs 

HS-2 HC-3s HS-6 

1 0.007 <0.005 <0.005 0.007 
2 <0.005 <0.005 <0.005 0.015 
3 0.015 . 0.016 0.013 0.045 
4 <0.005 <0.005 <0.005 <0.005 

'1 <0.03 <0.03 <0.03 <0.03. 
2 <0.03 <0.03 <0.03 <0.03 
3 0.009 ''0.022 0.01 0.01 
4 <0.03 <0.03 <0.03 <0.03 

1 <0.01 <0.01 <0.01 <0.01 
2 <0.01 <O.OJ <0.01 <0.01 
3 <0.01 <0.01 <0.01 <0.01 
4 <0.01 <0.01 <0.01 <0.01 

1 <0.002 <0.002 <0.002 <0.002 
2 <0.002 <0.002 <0.002 <0.002 
3 <0.002 <0.002 <0.002 <0.002 
4 <0.002 <0.002 <0.002 <0.002 

1 <0.002 0.019 0.007 <0.002 
2 <0.002 0.013 0.008 0.013 
3 <0.002 0.017 0.012 0.002 
4 <0.002 0.015 0.014 <0.002 

1 0.005 <0.005 <0.005 0 005 
2 <0.005 0.095 0.05 0.02 
3 <0.005 0 .04 0.03 <0.005 
4 0.08 0.12 0.09 0.02 

Nitrogen-Ammonia (mg/1) 1 4.4 5.2 4.3 6.4 
2 4.4 4.8 4.5 6.3 
3 3.6 4 4.5 6 
4 2.1 4 4.4 3.5 

HC-7s 

--
.. 
.. 

<0.005 

--
.. 
-

<0.03 

-
-· 
.. 

<0.01 

--
--
--

<0.002 

-· 
--
--

<0.002 

.. 
--
.. 

<0.005 

--
--
.. 
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Parameter 

Benzene ( mg/1) 

Toluene (mgll) 

Tetrachloroethylene (mg/1) 

Trichloroethylene (mg/1) 

Phenol (mg/1) 

2,4-Dimethylphenol (mg/1) 

Sulfate (mgll) 

Qtr. 

I 
2 
3 
4 

I 
2 
3 
4 

I 
2 
3 
4 -
] 

2 
3 
4 

I 
2 
'3 
4 

I 
2 
3 
4 

1 
2 
3 
4 

Table 7 
-CON1'1NU~:D-

Upgradient 
Well HC-8s 

HS-2 

<0.01 <0.01 
0.003 <0 .002 
0.002 0.005 
0.002 0.002 

<0.01 <0 01 
<0.002 <0.002 
<0.002 <0.002 
<0.002 0.002 

' ' 

<0.01 <0.01 
<0.002 <0.001 
<0.002 0.008 
<0.002 <0.002 

<0.01 <0.01 
<0.002 <0.002 
<0.002 0.004 
<0 .002 <0.002 

0.008 <0.002 
0.007 <0.002 

<0.002 <0.002 
<0.002 <0.002 

0.002 0.003 
<0.002 0.002 
0.003 <0.002 

<0.002 0.003 

380 400 
350 330 
545 485 
294 510 

-----

~: . ._:' 

Downgradient Wells 

HC-3s HS-6 HC-7s 

<0.01 <0.01 --· 
< 0.002 <0.002 .. 
0.002 <0.002 --
0 .003 <0.002 <0.002 

<0.01 <0.01 .. 
<0.002 . <0.002 .. 
<0.002 <0.002 .. 
0.003 <0.002 <0.002 

<0.01 <0.01 --
<0.001 <0.002 .. 
<0.002 <0.002 --
<0 .002 <0.002 <,0.002 

<0 .01 <0.01 --
<0.002 <0.002 .. 
<0.002 <0.002 --
<0.002 <0.002 <0.002 

<0.002 <0.002 --
<0 .002 <0.002 .. 
<0.002 <0.002 .. 
<0.002 <0.002 <0.002 

O.DIB <0.002 --
0.032 <0.002 --
0.022 <0.002 --
0.029 <0.002 <0.002 

226 1570 .. 
200 1380 --
242 1550 .. 
272 1620 162 

~~~dOOOd~-~~~~~O~D~~ 
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Parameter 

Arsenic (mg/1) 

Chromium (mgfl) 

Lead 

Benzo (A) Pyrene (mg/1) 

Naphthalene (mg/l) 

Cyanide (mgll 

Nitrogen-Ammonia (mg/1) 

Table 8 
SUMMARY OF CONSTITUENT CONCENTRATIONS 

PLEISTOCENE UNIT WELLS 
HUMPHREYS IMPOUNDMENTAHEA 

Downgradient Wells 

Qlr. 
Upgradienl 
WeiiiiC-8pl 

IIC-3pl IIC-5pl IIC-7pl 

1 0.01 0.032 0.006 --
2 0.02 0.034 0.012 -· 
3 0.012 0.026 0.021 --
4 0.005 0.022 <0:005 <0.005 

I <0.03 0.03 . ·. <0.03 --
2 <0.03 ~0.03 <0.03 --
3 0.023 0.023 0.011 --
4 <0.03 <0.03 <0.03 <0.03 

I <O.Ql <0.01 <0.01 --
2 <0.01 <0.01 <0.01 -· 
3 <0.01 <0.01 <0.01 --
4 <0.01 <0.01 <0.01 <0.01 

I <0.002 <0.002 <0.002 --
2 <0.002 <0.002 <0.002 --
·3 <0.002 <0.002 <0.002 --
4 <0.002 <0.002 <0.002 <0.002 

1 <0.002 <0.002 <0.002 .. 
2 <0.002 <0.002 <0.002 --
3 <0.002 <0.002 <0.002 --
4 <0.002 <0.002 <0.002 <0.002 

1 <0.005 <0.005 <0.005 -
2 0.005 <0.005 0.005 --
3 <0.005 < 0.005 0.005 .. 

4 <0.025 <0.025 <0.025 <o.o25 

1 2.6 1.1 2.2 .. 

2 2.5 1.7 2.8 . .. 

3 2.1 1.5 2.2 --
4 2 6 I 9 2 I 1.3 

HC-2pl 

HC-13pl 

0.013 0.008 
0.012 0.013 
0.029 0.02 
0.006 0.01 

<0.03 <0.03 
<0.03 <0.03 
0.022 0.002 
<0.03 <0.03 

<0.01 <0.01 
<0.01 <0.01 
<0.01 <0.01 
<0.01 <0.01 

<0.002 <0.002 
<0.01 <0.002 

<0.002 <0.002 
<0.01 <0.002 

0.01 <0.002 
0.022 <0.002 
0.016 <0.002 
0.017 <0.002 

0.005 <0.005 
1.3 0.005 

0.045 <0.005 
0.125 <0.025 

57.7 4 
. 63.8 3.3 
57.1 3.8 
59.1 3.4 



w 
....... 

Parameter 

Benzene (mgll) 

Toluene (mg/1) 

Tetrachloroethylene (mg/1 I 

Trichloroethylene (mg/1) 

Phenol (mg/1) 

2,4-Dimethylphenol (mg/11 

. 
Sulfate (mg/1) 

Qlr. 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

] 

2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

I 
2 
3 · 
4 

U pgradienl 
WeiiiiC-8pl 

<0.002 
<0.002 
<0.002 
<0.002 

<0.002 
<0.002 
<0.002 
<0.002 

<0.002 
<0 .002 
<0.002 
<0.002 

<; 0.002 
<0.002 
<0.002 
<0.002 

<0.002 
<0.002 
<0.002 
<0.002 

<0.002 
<0.002 
<0.002 
<0.002 

190 
234 
288 
215 

Table 8 
-CONTINUED-

HC-3pl 

<0.002 
<0.002 
<0.002 
<0.002 

<0.002 
<0.002 
<0.002 
<0.002 '. 
<0.002 
<0.002 
<0.002 
<0.002 

0.008 
0.006 
0.007 
0.007 

<0.002 
<0.002 
<0.002 
<0.002 

<0.002 
<0.002 
<0.002 
<0.002 

251 
234 
336 
244 

. ·.~;.\';.·' 

Downgradicnt Wells 

HC-2pl 

tiC-5pl IIC-7pl JIC-13pl 

<0.002 -- 0.01] <0.002 
<0.002 . 0.003 <0.002 --
<0.002 -- 0.002 <0.002 
<0.002 <0.002 0.003 <0.002 

<0.002 .. <0.002 <0.002 
<0.002 -- 0.002 <0.002 
<0.002 -- 0.003 <0.002 
<0.002 <0.002 0.002 <0.002 

<0.002 -- <0.002 <0.002 
<0.002 -- <0.005 <0.002 
<0.002 .. <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 

<0.002 -- 0.003 <0.002 
<0.002 -- <0.002 <0.002 
<0.002 -- <0.002 <0.002 
<0.002 0.003 <0.002 . <0.002 

<0.002 -- 0.23 <0.002 
<0.002 -- 0.52 <0.002 
<0.002 -- 0.24 <0.002 
<0.002 <0.002 - 0.35 <0.002 

<0.002 -- 0.03 <0.002 
<0.002 -·: 0.035 <0.002 
<0.002 -- 0 .. 022 <0.002 
<0 002 <0 002 <0.01 <0.002 

95 -- 314 4 
100 .. 290 2 
160 -- 454 3.8 
69 69 374 <] 

!. 

~~O~D. O~D~~~dO~D~DOD 
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'l'a1-1•e 9 
SUMMA It Y OF CONS'I'ITU ~~NT CONCJi~NTRATIONS 

SLAG UNIT WJi:LI.S 
GRAYS LANDFILL AREA 

D 

Upgradienl Well 
Downgradicnl Wells 

Parameter Quarler 
GL-8s 

GS-2A GS-4 

Arsenic (mg/l) I 0 029 0.008 <0.005 
2 0.032 0.007 0.005 
3 .... 0.049 0.023 0.023 
4 0.013 0.005 <0.005 

Chromium (mg/1) I <0.03 <0 .03 <0 .03 
2 <0.03 <0.03 <0.03 
3 0 .021 0.016 0.008 
4 <0.03 <0.03 <0.03 

Lead (mg/1) I <0.01 <0.01 <0.01 
2 <0.01 <0.01 ' <0.01 
3 <0.01 <0.01 <0.01 
4 <0.01 <0.01 <0.01 

Benzo (A) Pyrene (mg/11 I <0.002 <0.002 <0.002 
2 <0.01 <0.01 <0 .002 
3 <0.002 < 0.002 <0 .002 
4 <0.002 <0.002 <0.008 

Naphthalene (mg/1) 1 0.013 0.038 <0.002 
2 0.019 0.065 <0.002 
3 0.022 0.084 <0.002 
4 0.03 0.032 <0.008 

Cyanide (mg/1) ) 0.01 0.005 <0.005 
2 0.03 2.25 0.075 
3 <0.005 0.005 <0.005 
4 0.38 0.85 <0.005 

Nitrogen-Ammonia (mg/1) I 64 2 28.7 0.11 
2 78.9 29 .3 0.35 
3 87 .6 27.5 <0.1 
4 80 16.5 0.29 

t=J D M 
..... :t• 

D 

GS-6 

0.006 
0.01 

0.025 
I 

< 0.005 

<0.03 
<0.03 
0.017 
<0.03 

<0.01 
<0.01 
<0 01 
<0.01 

<0 002 
<0 .002 
<0.002 
<0.002 

0.041 
0.021 
0.15 

0.066 

<0.005 
0.025 
0.005 
0.05 

39.2 
47 .1 
20.9 
29.7 



----

w 
\D 

Parameter 

Benzene ( mglll 

Toluene (mg/1)_ 

Tetrachloroethylene ( mg/1) 

Trichloroethylene lmg/1) 

Phenol ( mg/1 l --

2,4-Dimethylphenol (mg/1) 

Sulfate (mg/1) 

Table 9 
-CONTINU~:D-

Upgradient Well 
Quarter 

GL-Bs 

I <0.01 
2 0.003 
3 0.003 
4 '· · 0.003 ; 

I <0.01 
2 0.012 
3 0,015 
4 0.008 

I <0.01 
2 . <0.002 
3 <0.002 
4 <0.002 

i . <0.01 
2 <0.002 
3 <0.002 
4 <0.002 

I <0.002 
2 0.45 
3 0.67 
4 0.35 

1 0.078 
2 <0.01 
3 0.12 
4 0.063 

I 785 
2. 625 
3 600 
4 1140 

$'·~"· 

Downgradienl Wells 

GS-2A GS-4 GS-6 

0.481 <0.002 <0.01 
0.49 <0.002 0 005 
0.29 <0 002 0 003 
1.6 < 0.002 0 005 ~ 

0.002 0.002 <0.01 
0.002 <0.002 <0.002 
0.004 <0.002 0.004 
0.003 <0.002 <0.002 

<0.002 <0.002 <0.01 
<0.002 <0.002 < O.OU2 
<0.002 <0.002 <0.002 
0.002 <0.002 <0.002 

< U.002 <0.002 <0.01 
<0.002 0.012 <0.002 
<0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 

0.003 <0.002 0.009 
<0.01 <0.002 0.003 
0.003 <0.002 0.011 

<0.002 <0.008 <0.002 

0.23 <0.002 0.009 
. <0.01 <0.002 <0.002 

0.49 0.004 0.012 
0.127 <0.008 <0.002 

500 1080 380 
455 870 415 
515 1250 780 
363 lOBO 480 
---- --

~~~~D~~~~~~~~~D~DDD 
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Parameter 

Arsenic lmg/1) 

Chromium (mg/1) 

Lead (mg/1) 

Benzu IAII'yrt-111~ I rll~'ll 

Naphthalene (mgfl) 

Cyanide (mg/1) 

Nitrogen-Ammonia (mg/1) 

Table 10 
SUMMARY OF CONSTITUii:NT CONCENTitATIONS 

PLEJSTOC~:NE UNIT WELLS 
GltAYS LANIH'JLI..AUEA 

Upgradient 
Downgrudienl Wells 

Qlr. 
Well GL-7pl 

GL-2pl-2 GL-3pl GL-5pl GL-6pl-2 

J <0.005 <::0 .. 005 <0.005 <0.005 <0.005 
2 <0.005 <0.005 <0.005 0.014 <0.005 
3 0.012 0.02 0.004 0.027 <0.002 
4 <0.005 <0.005 <0.005 0.006 <0.005 

1 <0,03 0.04 <0.03 0.03 <0.03 
2 <0.03 <0.03 <0.03 <0.03 <0.03 
3 0.013 0.055 0.01 1 0.016 <0.001 
4 <0.03 <0.03 <0.03 <0.03 <0.03 

1 <0.01 <0.01 <0.01 <0.01 <0.01 
2 <0 01 <0.01 <0.01 <0.01 <0.01 
:l ' ll 0 I <0 01 <0 01 <0 .01 <0.01 
4 • II OJ <0 01 <0 01 <0 01 <0.01 

I • I) 00:! < 0 OII:L < U OO:L < 0 OO:L <0.002 
'.! • I) 110:! < 0 002 < u 002 <0 002 <0.002 
J •·. U OO:L < 0 002 < 0 002 < 0.002 <0.002 
4 ...:. o·oo2 < 0.002 < 0 002 < 0.002 < 0.002 

1 <0.002 <0.002 <0.002 0.02 <0.002 
2 <0.002 <0 002 <0.002 0.115 <0.002 
3 <0 .002 <0.002 <0.002 0.037 < 0.002 
4 <0.002 <0.002 <0.002 0.029 <0.002 

J <0.005 <0.005 <0.005 <0.005 <0.005 
2 <0.005 0.07 0.005 0.02 0.005 
3 <0.005 0.015 <0.005 <0.005 <0.005 
4 <0.025 <0.025 <0.025 <0.025 < 0.025 

J 0.34 5.5 7 4 0.97 
2 <0.1 6 6.1 4.5 0.69 
3 017 5.7 5.5 4 2 0.88 
4 <0 I 5 3 54 4 0.98 

• "' ... !- · 

GL-8pl GL-J2pl 

- <0.005 
.. <O.OOfi 

0.003 --
<0.005 --

-- <0.03 
-- <0.03 

0.009 --
<0.03 --

. . .<0.01 
-- <0.01 

<0.01 --
<0.01 -· 

-- <0.002 
-- <0.002 

<0.002 .. 
<0.002 .. 

.. <0.002 
-- <0.002 

< 0.002 --
<0'.002 --

-- <0.005 
-- 0.005 

< 0.005 --
<0.025 --

-- 2.4 
.. 2 

1.7 --
· 1.5 -- !, : ! ,. 



~ ...... 

Parameter 

Benzene (mg/1) 

Tolu~ne (mgll) 

Tetrachloroethylene ( mg/1 J 

Trichloroethylene (mg/1) 

Phenol (mgll) 

2,4-Dimethylphenol (mg/1) 

Sulfate (mgll) 

Qtr. 

J 
2 
3 
4 

] 

2 
3 
4 

] 

2 
3 
4 

1 
2 
3 
4 

] 

2 
3 
4 

I 
2 
3 
4 

] 

2 
3 
4 

'fa IJie 10 
-CONTINUEJ)-

Upgradient 
Downgrarficnt Wells 

Well GL-7pl 
GL-2pl-2 GL-3pl GL-5pl . 

<0.002 <0.002 <0.002 0.005 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 0.003 

<0.002 . <0.002 <0.002. 0.005 
<0.002 <0.002· .. <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 0.005 

<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 

<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 I <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 

<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 <0.002 

<0.002 <0.002 <0.002 0.014 
<0.002 <0.002 <0.002 <0.002 
<0.002 <0.002 <0.002 0.004 
<0.002 <0.002 <0.002 0.006 

416 434 70 70 
1120 460 91 46 
545 425 148 67 
510 588 134 55 

~- ,:"·' 

GL-8pl GL-12pl 

GL-6pl-2 

<0.002 -- <0.002 
<0.002 -- <0.002 
<0.002 <0.002 -
0.005 <0 002 .. 

<0.002 -- <0.002 
< 0.002 .. <0.002 
<0.002 . <0.002 .. 

. <0.002 <0.002 --
<0.002 .. <0.002 
<0.002 -- <0.002 
<0.002 <0.002 .. 
<0.002 <0.002 .. 

<0.002 - <0.002 
<0.002 .. <O.oo2 1 

<0.002 <0.002 .. 
<0.002 <0.002 .. 

<0.002 .. <0.002 
<0.002 .. <0.002 
<0.002 <0.002 --
<0.002 <0.002 --

<0.002 -- <0.002 
<0.002 - <0.002 
<0.002 <0.002 --
<0.002 <0.002 --

2 .. 2 
<I .. <1 
2.5 76 .. 
<J 86 --
-· -

~~o~o~oo~~~~~~D~~~~ 
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ATIACHMENT E 

ADDENDUM 



The representatives at Bethlehem Steel Corporation (BSC), Sparrows Point, Maryland have 
prepared a review of the Draft Phase II RF A Report for their facility. A total of 56 
comments were made pertaining to the Draft RF A Report. The comments fell into four 
broad categories (1) new or additional information; (2) contradictory and/or inaccurate 
information; .(3) policy or legal issues; and (4) mixed comments which contain any 
combination of the first three categories of comments. 

A total of 37 comments represented new or additional information which was not available at 
the time of the writing of the report. A total of 11 comments were judged to be 
contradictory and/or inaccurate information. Another three comments involved policy or 
legal issues. The remaining five comments fell into the mixed category, 

All of the facility comments and responses to those comments are presented in Table E-1. 
The organization of Table E-1 is discussed below. The far-left hand column designates the 
facility comment number. The middle column indicates the page number to which the 
comment refers in the Final RF A Report . . The far-right hand column consists of the original 
comment made by the facility and the responses by the agency. The facility comment is 
indicated in bold type in order to assist the reader in following the logic of the table. 

The 37 new or additional information comments are included in the body of the report in 
bold type. This has been done in order to assist the reader in identifying the new or 
additional information. The comments from the facility have been assigned Reference 
Number 79 in Section V, References, In order to further assist the reader, this number has 
been included in the body of the report as appropriate. In cases where a comment reflected a 

. . typographical error, these changes were made to the body of the rep?rt-
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Comments 
From 

Reference 79 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

Throughout 

TABLE E-1 

Facility Comments 
and Responses to Comments 

GENERAL: The scope of EPA's RFA must be li.niited to 
legitimate solid waste management units (SWMUs). We 
therefore request that the following types of alleged 
SWMUs in the draft report be deleted: 

• Process areas and process units from which no 
routine and systematic releases of hazardous waste 
or hazardous waste constituents are suspected to 
have occurred. For example, the foUowing are 
clearly not SWMUs: 

Coke u,·en Batteries 
Blast Furnaces 
Open Hearth Furnaces 
Product Acid, Tar, and other Tanks. 

Industrial process coUection sewers and stormwater 
sewers, including open and enclosed trenches, 
because these are not discemable waste 
management units. Our position in this regard is 
outlined in an excerpt from the American Iron and 
Steel Institute's (AISI's) comments on EPA's June 
1990 proposed corrective action rule. (See 
Attachment A.) 

• One-time spills that are not "routine and 
systematic" do not meet any of the criteria that 
would justify their being included in a SWMU 
inventory. Accordingly, aU references to such spills 
should be removed from the RF A . 

We are also confused and concerned with the term "Areas 
of Concern" and respectfully question EPA's authority to 
identify such "areas" for further study. 

The concerns raised in this facility comment are considered to 
be legal/policy issues and will not be addressed at this time. 

E-2 



Comments 
From 

Reference 79 

2 

3 

4 

5 

6 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

I-2 

J-2 

II-1 

II-1 

11-4 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

SPECIFIC CITATIONS WITillN THE REPORT: 

Page I-2. first full paragraph - Slag is not a waste material; 
rather, is a by-product from the manufacture of iron and 
steel. 

. The information has been incorporated into the report. 

Page 1-2, second full paragraph - A comment is made about 
NPDES and Air files not being made available. This is 
incorrect. A.T. Kearney (Kearney) personnel bad asked 
about receiving copies of DMRs and the NPDES permit. 
Since this is extremely voluminous information, all of which 
is routinely sent to EPA, we advised that they review that 
information at the Plant and obtain copies from EPA. 
They chose not to do that. Kearney was provided with a 
complete set of registrations and permits. 

: Kearney performed two additional file searches, one at U.S. 
EPA Region III and one at Maryland Deparnnent of the 
Environment; supplementary information was obtained from 
the Air and NPDES ftles. The report has been altered to 
reflect this. 

Page ll-1. second paragraph- The Sparrows Point Plant 
occupies approximately 3,000 acres. 

' The information has been incorporated into the report. 

Page ll-1, last paragraph- B-:thlehem does not believe that 
buildings in Baltimore affect wind velocities at the Plant 
site. 

The information has been removed from the report. 

Page ll-4, fourth paragraph - Humphreys Creek was not 
dredged to form the Tin Mill Canal (Canal). The Canal 
was formed primarily by placing slag fill into Humphreys 
Creek and then digging out the Canal from the slag. An 
extensive briefing was provided to EPA personnel in April 
1988 at Sparrows Point on the subject of construction. of the 
Canal. 

The information has been incorporated into the report. 
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Comments 
From 

Reference 79 

7 

8 

9 

10 

11 

Page Number of. 
Revised RF A to 
Which Facility 

Comment Pertains 

11-4 

II-7 

11-12 

III-1, 9, 12, and 
14 

III-2 

TABLE E-1 (con't) 

Facility Comments 
and Respon~es to Comments 

Page ll-4, fifth paragraph - Outfall No. 021 discharges to 
the Patapsco River, not to Bear Creek. 

The information has been incorporated into the report. 

Page ll-7, third full paragraph- The last sentence states 
that, " ... penneabilities are relatively high, indicating that 
potential contaminants may migrate quickly to ground 
water." This is a conclusory statement which ignores the 
documented presence of clays, some of which are confining 
in nature. The sentence should be stricken. 

The statement remains unchanged because it is based on data 
presented in Table II-2. The data shows that the Pleistocene 
deposits appear to be heterogeneous. There may be geologic 
zones of lower permeability which may locally retard the 
groundwater flow. However, the presence of randomly 
collected samples of high permeability (10'1 to 10'3) all fit 
within the lithologic class of gravel to clean sand. This 
information has been added to the report to provide 
clarification. 

Page ll-11, last paragraph -. Edgemere and Sparrows Point 
are not cities. Edgemere is a community within Baltimore 
County and Sparrows Point no longer exists as a 
community. 

The information has been incorporated into the report. 

Page ill-1, second paragraph and elsewhere throughout the 
report -Sparrows Point's remaining coke ovens were taken 
out of service on December 6, 1991. 

The information has been incorporated into the report. 

Page ill-2, second paramph - Contrary to the statement 
that, "IE2a was not made available to the contractor for 
review", the contractor was provided with a complete copy 
of Permit A074. Paragraph IE2a in Permit A074 states 
that: 

"The permittee is authorized to dispose of asbestos
containing waste material in Grays Landfill." 

The information has been incorporated into the report . 
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Comments 
From 

Reference 79 

12 

13 

14 

15 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

III-2, 12, 14, 22, 
23, 25, and 26 

III-4 and 5 

III-2 

III-4 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page ill-2, October 1982 comment- On September 3, 1991, 
in a letter to Dominique Luekenhoff, EPA-ill, from Joseph 
T. Mendelson of the Sparrows Point Plant, Bethlehem 
attempted to correct a number of errors in the so-called 
1988 Draft Interim RF A Report (the Draft PRC Report), 
your Reference 46. (See Attachment B.) With respect to 
the October 1982 comment, please note our response 
regarding pre-timer clarifier sludge. Please also note that 
the Coke Ovens and the Coal Chemical Plant have been 
shut down. 

The information has been incorporated into the report. 

Page ill-2 December 1981 comment and Page ill-5 
November 1986 comment - As in the case of the previous 
item, please note Bethlehem's comments on Page 2 of the 
September 3, 1991letter to EPA Oast bullet) regarding 
J:lumphreys Creek Wastewater Treatment Plant 
-(HCWWTP) centrifuge cake which is not a hazardous 
waste. 

The information has been incorporated into the report. 

Page ID-2- For some reason, PRC's reference to 
Bethlehem receiving Maryland Permit A07 4 has been 
omitted in Kearney's chronology. This is both a hazardous 
and non-hazardous waste management permit. ' 

The information has been incorporated into the report. 

Page m-2, April 1983 comment - See our response to Page 
IV-51. Bethlehem has provided EPA with the information 
which was allegedly not available. 

The information has been removed from the report. 
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Comments 
From 

Reference 79 

16 

17 

18 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

III-6 

III-9 

III-ll 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page ill-6, first full paragraph after bullets - The language 
here suggests that some, but not all, of the information 
required by the Consent Order has been provided. 
Bethlehem believes that it has complied with the 
requirements of C0-85-179. Moreover, on this same page, 
the contractor has chosen to add language which is not in 
the Consent Order! (See bullet 5.) 

First: the Draft RF A Phase II Report quoted the PRC RF A 
Report exactly. The statements in the Draft RF A Phase II 
report can be changed if proper documentation is provided 
regarding the facility · s compliance with all the requirements of 
Complaint and Order C-0-85-179. Kearney was unable to fmd 
this documentation during the MDE and EPA fl.le searches 
performed. At this time, the EPA W AM has decided not to 
pursue this portion of the comment further. Therefore, the 
Draft RF A Phase II RF A report remains unchanged. 

Second, bullet number five accurately summarizes Complaint 
and Order C-0-85-179' s number eight on page six. Therefore, 
The Draft Phase II RF A report remains unchanged. 

Page ill-7, last paragraph -Bear River should be Bear 
Creek. More importantly, the description of the NPDES 
permit is incorrect. The effective date for the permit was 
October 10, 1985 and, although the expiration date was 
October 10, 1990, a timely reapplication was submitted on 
April 12, 1990, thereby administratively extending the 

, conditions of the permit. The permit was modified in 1989 
to add limits for oil and grease, benzene, and naphthalene 
at Outfall No. 021. Later, the basin was modified and a 
new outfall structure was constructed. Bethlehem believes 
that some of the spills cited are not actionable because they 
were federally permitted releases. 

The above information has been incorporated into the report 
except for the last sentence. The concerns raised in the last 
sentence are considered to be policy issues that will not be 
addressed at this time·. 

Page ill-11 - Designation 052 is a salt water intake, not an 
outfall. 

Designation 052 has been removed from the figure. 
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Comments 
From 

Reference 79 

19 

20 

21 

22 

23 

24 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

III-13 

III-15 and-16 

III-18 

III-18 and 22 

III-21 

III-28 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page III-12- This figure is poorly done. Also, the sinter 
plant identified is an old one which has been demolished. 

This figure dates back to 1968 according to the PRC RF A 
Report. Since Kearney does not have a more recent map, this 
figure will be annotated as follows: "Configuration drawn 
represents the plant layout on or about 1968. Since that time, 
the sinter plant shown has been removed." 

Page ill-14- Langenfelder is a separate corporate entity 
which has its own NPDES permit. Therefore, their 
operations should not be addressed in this RF A. 

The concerns raised in this facility comment are considered ro 
be legal issues and will not be addressed at this time. 

Page m-17. first full paragraph- Bethlehem at one time 
operated four open hearth shops, not furnaces. Also, the 
last sentence should read: "The open-hearth shop had 
seven furnaces, each with a capacity of 420 tons .... " 

The information has been incorporated into the report. 

Page ill-19, first paragraph- Bethlehem operates one 68'' 
hot strip mill. ' The 56" hot strip mill has been shut doWn. 

The information has been incorporated into the report. 

Page ill-21 - Figure ill-5 is out of date and inaccurate in 
several respects (location of halogen lines, "tanden lines"?, 
pipe mill and rod mill no longer there, etc.}. 

This figure dates back to November 1985 according to the 
PRC RFA Report. Since Kearney does not have a more recent 
map, this figure will be annotated as follows: "Configuration 
drawn represents the plant layout on or about November 1985. 
Since that time, the pipe and rod mills have been removed, and 
the halogen lines have been moved within the finishing mill 
complex." 

Page ill-26, last paragraph - Pre-lim.er clarifier sludge was 
beneficially reused at HCWWTP, not disposed there. 

The information has been incorporated into the report. 
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Comments Revised RF A to 

From Which Facility 
Reference 79 Comment Penains 

25 III-28 

26 III-29 

27 III-30 

. 

28 III-30 

29 III-29 and 37 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page ill-27, first paragraph - The green pellet plant was 
shut down prior to 1980. 

The information has been incorporated into the report. 

Page ill-27 and elsewhere throughout the re~rt -PORI is 
a separate corporate entity which has its own NPDES 
permit. Thus, PORI is not a part of the Sparrows Point 
facility and should not be included in this RF A. 

The concerns raised in this facility comment are considered to 
be legal issues and will not be addressed at this time. 

Pa~e ill-28, third full (!aragral!h - The description of waste 
characterization is not correct. Unknown wastes are 
characterized by use of the TCLP testing procedure . 

~e information has been incorporated into the report . 
. 
Pa~e ill-28 Wastewater Treatment System - Bethlehem also 
uses some potable cit~ water and well water for industrial 
process water. Also, most process water is discharged after 
treatment, rather than being reused. 

The information has been mcorporated into the report. 

Page ill-28 Wastewater Treatment Svstems, item e- There 
are three High Densit~· Sludge (HDS) Treatment Plants; the 
Chrome liDS Plant. the Rod \till area ground-water 
treatment system. and the Blast Furnace/Sinter Plant 
system. 

The high density slu.J~r .' HDS1 treatment plant referred to in 
item "e" on page 111-28 1s the Blast Furnace/Sinter Plant 
system. The Chrome H DS Plant (also known as Chrome 
Recovery) is presented on pages lii-27 and III-28. The Rod 
Mill area ground-water treatment system (also known as 
Cadmium Treatment) ts d1scussed on page 111-44. The report 
has been revised to reflect th1s information. 
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Page Number of 
Comments Revised RF A to 

From· Which Facility 
Reference 79 Comment Pertains 

30 III-31 

31 III-31 

32 III-36 

33 111-36 and 37 

34 III-42 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page ill-29, last paragraph- The mixer described became 
inoperational several years after installation. Subsequently, 
the tank was used as a phase separator. Tar and other oils 
floated to the surface and were periodically vacuumed off 
while liquor was removed from the tank and sent to the bio-
treatment system. 

The ~ormation has been incorporated into the report. 

Page ill-31 last sentence in tOR Rara~Rh - Ferric chloride 
is added to the discharge from the basins, not the entry 
side. 

The information has been incorporated into the report. 

Page lll-35, toR Raragraphs - The drum' filters are used 
only on an emergency basis. A centrifuge normally 
~ewaters No. 7 and No. 10 thickener underflows. 
-
The_information has been incorporated into the report. 

Page ill-352 BOF Water Treatment System.- The first 
paragraph and Figure m-9 refer to Bethlehem's BOF water 
treatment system that used to operate at Lackawanna; NY. 
This fact was pointed out in Bethlehem's September 3, 1991 
letter to EPA. The discussion at paragraph 3 seems to be 
correct. 

The information has been removed from the report. 

Page ID-40, Table ID-5 _-Air Pollution Control Device 
Inventory contains some errors and is incomplete. Please 
see the complete set of registrations and permits provided to 
Kearney. 

Air Pollution Control Device (APCD) information has been 
obtained from MDE and EPA, and Table III-5 has been 
updated accordingly. 
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Reference 79 

35 

36 

37 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

III-40 

III-43 

III-45 

TABLE E-1 (can't) 

Facility Comments 
and Responses to Comments 

Page ill-41, third paragraph -Discharges were with 
Maryland Department of the Environment (MDE) 
concurrence. 

The statements made in the Draft RF A Phase II Report can be 
changed if proper documentation is provided regarding MDE's 
concurrence with the facility's discharges. Kearney was unable 
to fmd this documentation during the MDE and EPA file 
searches performed. At this time, EPA has decided not to 
pursue this comment further. Therefore, the Draft RFA Phase 
II Report remains unchanged. 

Page ill-41, last paragraph- Kearney, in paraphrasing 
from PRC's draft, has incorrectly described ground-water 
monitoring findings. VVhile PRC stated (see Page 99 of its 
report), "Therefore, the ground water under Grays Landfill 
and HCI may have been contaminated by past disposal 
C?perations. ", Kearney now states, "It is believed that 
ground water under these units may have been 
contaminated by past disposal operations." Bethlehem 
believes that this latter language portrays an improper 
impression. 

The Draft RFA Phase II Report has not incorrectly 
paraphrased the 1988 PRC RF A Report. The Draft RF A 
Phase II and PRC reports both state that groundwater may 
have been contaminated by past disposal operations. For 
clarification purposes, one statement has been slightly altered 
and one statement has been removed. 

Page ill-43, Table ill-7- The contractor (PRC) extracted 
data from old reports and filed to cite the concentrations. 
The data provided were in mg/1 and are "unknown" only 
because PRC failed to provide that information to EPA. 

The information has been incorporated into the report. 
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From 

Reference 79 

38 

39 

40 

41 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

III-43 

III-46 

III-46 

IV-12 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page Ill-44, first three lines - Once again, Kearney has 
improperly paraphrased the PRC report! PRC cites an 
MDE reference which apparently claims that ground water 
is moving from the landfill to a nearby parts yard. PRC 
then goes on to draw the separate speculation that ground 
water under Grays Landfill may have been contaminated 
by past disposal operations." PRC did not, as Kearney 
claims, 11 

... conclude that contaminated ground water is 
moving from the landfill to the spare parts yard." 

The Draft RF A Phase II Report has not incorrectly 
paraphrased the 1988 PRC RFA report. The Draft RFA Phase 
II and PRC reports both state that contaminated groundwater is 
moving from the landfill to the spare parts yard. For 
clarification purposes, one statement has been slightly altered 
and one statement has been removed . 

. Page ill-44, last paragraph - The dense hydroxide sludges 
-described are sent off-site for metals reclamation, not · 
treated in a detox process. 

The information has been incorporated into the report . 

Paee ID-48, top paragraph - The contractor states, "No 
information was· available on these tanks. Consequently, if 
the tanks were leaking, the ground water beneath the rod 
and wire mills has the potential to be contaminated. 11 

Bethlehem belie,·es that .;udJ statements represent 
unwarranted, generalized ~J)e'Culation and are without 
merit. 

The statement ":'\o mf,,rmarJon was available on these tanks" 
will remain in the DrJir RFA Phase II Report because there is 
no ftle information on the ,_,IJ process tanks. In addition, the 
facility represent.at.l\ J:s ,:,)uld nor provide any information 
regarding the tanks . The statement "Consequently, is the tanks 
were leaking, the ground IA.Jter beneath the rod and wire mills 
has the potential to be contaminated" has been removed from 
the Draft RFA Phase II Report . 

Page IV~l2- Slag was generated in Open Hearth and Blast 
Furnaces. 

The information has been incorporated into the report. 
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Comments 
From 

Reference 79 

42 

43 

44 

Page Number of 
R,evised RF A to 
Which Facility 

Comment Pertains 

IV-12 

IV-14 

IV-16 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page IV-12- Fill permits were issued by the Corps of 
Engineers. 

The information has been incorporated into the repon. 

Page IV-14, top- The Tin Mill Canal flowrate is 
approximately 40,000 gpm. 

The information has been incorporated into the repon. 

Page IV-16, first paragraph under "Waste Managed" -This 
paragraph makes reference to Table IV-2, calling it a list of 
hazardous wastes which have been discharged to the Canal. 
The table provided represents what has been termed by 
Bethlehem as 11EPA's List of 35 Waste Streams". 
Bethlehem has made repeated attempts to repudiate this 
list! Our. clearest remarks on this issue may be found in 
Bethlehem's letter of August 20, 1991 to Mr. Bruce Smith, 
·Director, Office of Hazardous Programs, EPA-ill. (See 
Attachment C.) -

A voluminous amount of file material was reviewed regarding 
hazardous wastes discharged to 1Tin Mill Canal (TMC). Based 
upon the ftle material, Table IV-2 includes hazardous wastes 
discharged to TMC. However, Bethlehem Steel Corporation 
(BSC) does not agree with Table IV-2. The statements made 
in the Draft RF A Phase II Rep on can be changed if proper 
documentation is provided. This documentation must contain a 
comprehensive and accurate list of hazardous wastes 
discharged to TMC currently and in the past including 
information such as flow or volume, temperature and pH. At 
this time, the EPA W AM has decided not to pursue this 
comment further. Therefore, the Draft RFA Phase II repon 
remains unchanged. 
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Comments 
From 

Reference 79 

45 

46 

47 

Page Number of 
Revised RF A to 
Which Facilicy 

Comment Pertains 

IV-20 

IV-22, 23, and 24 

IV-32 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page IV-20, Table IV-3 -This information is out of date 
and the flows are inaccurate. 

A -voluminous amount of file material was reviewed regarding 
waste streams discharged to TMC. Based upon the frle 
material, Table IV -3 includes waste streams discharged to 
TMC. However, BSC does not agree with Table IV-3. The 
statements made in the Draft RF A Phase II Report can be 
changed if proper documentation is provided. This 
documentation must contain a comprehensive and accurate list 
of waste streams discharged to TMC currently and in the past 

. including information such as flow or volume, temperature and 
pH. At this time, the W AM has decided not to pursue this 
comment further. Therefore, the Draft ·RF A Phase II Report 
remains unchanged. 

Page IV-22, Table IV-4- It may be more useful to refer to 
,data provided to Mr. Bruce Smith, EPA-ill on July 10, 
-1991. (See Attachment D.) 

Table IV-4 will be renamed as Table IV-4A. The information 
in Reference 79 provided by BSC will be included in a new 
table, Table IV -4B. 

Page IV-28- The entire unit description should be replaced 
by information available from the enclosed report, 
"Groundwater and Soil Remediation Efforts at the 
Sparrows Point Wire Mill", by Charles R. Schumacher, 
Bethlehem Steel Corporation, 1990, presented at the 
Aquifer Reclamation and Source Control conference, 
Woodbridge, NJ, November 13-14, 1990. (See Attachment 
E.) 

The current unit description is an adequate summary of the 
. SWMU. The entire unit description will not be replaced by 

the information in the report titled "Groundwater and Soil 
Remediation Efforts at the Sparrows Point Wire Mill". 
However, the current description will be updated with 
information, from the "Groundwater and Soil Remediation 
Efforts at the Sparrows Point Wire Mill" report as follows, 
"The zinc concentration at BW-27 has been reduced from 2580 
mg/1 in mid-1986 to 970 mg/1 in late-1990". 
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Comments 
From 

Reference 79 

48 

49 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

IV-35 

IV-38 

TABLE E-1 (con't) . 

Facility Comments 
and Responses to Comments 

Page IV-34- Figure IV-3, as in the case of other figures, is 
not accurate. 

The figure in the Draft RF A Phase II Report can be changed if 
proper documentation is provided. This documentation must 
include a listing of the exact inaccuracies of this figure, and a 
list of the other figures and their exact inaccuracies. At this 
time, the EPA W AM has decided nor to pursue this comment 
funher. Therefore, the Draft RF A Phase II Report remains 
unchanged. 

Page fV -37 - The scale pit manages oily mill scale, not the 
other materials cited in the description. Also, please 
identify what hazardous constituents are present in this 
material. 

There is no information in the me material regarding the 
"Yastes managed, and the presence or absence of hazardous 
constituents. The description presented is based upon 
information provided by BSC facility representatives and visual 
observations during the VSI. However, BSC does not agree 
with the description. The statements made in the Draft RF A 
Phase II Report can be changed if proper documentation is 
provided. This documentation must contain a listing of the 
wastes managed including the presence or absence of 
hazardous constituents .. At this time, the WAM has decided 
not to pursue this comment further. Therefore, the Draft RFA 
Phase ll Report remains unchanged. 
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From 

Reference 79 

50 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

IV-43 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page IV -42 and elsewhere throughout the report -
Descriptions concerning wastes disposed at Grays Landfill 
are incorrect. Bethlehem attempted to clarify this matter in 
its responses in 1987-1988 to an Information Request from 
EPA. Bethlehem's responses Numbers 3, 8 and 19, 
together with accompanying Exhibits 8A and 19A, are 
attached. (See Attachment F.) Also, Tin Mill Canal 
dredgings have not been placed in Grays Landfill since 
about mid-1980. The Canal does not routinely generate 
dredgings; the Canal is infrequently dredged. The correct 
term is uHumphreys Creek Wastewater Treatment," not 
11 Humphrey's Impoundment Wastewater Treatment Plant. u 

First, a voluminous amount of file material was reviewed 
regarding the wastes disposed at Gray ' s Landfl.ll. Based upon 
the ftle material and information obtained during the VSI, the 
"Waste Managed" portion of the description was written. 

~ However, BSC does not agree with the description. The 
statements made in the Draft RF A Phase II Report can be 
changed if proper documentation is provided. This 
documentation must contain a complete and accurate listing of 
the current and past wastes disposed in Gray's LandfJJ.l 
including information such as the waste name, process 
generating the waste, volume of waste, dates of disposal, and 
hazardous constituents. At this time, EPA has decided not to 
pursue this comment further. Therefore, the Draft RFA Phase 
II Report remains unchanged . 

Second, there is documentation in Reference 79 (specifically, 
Attachment F - Exhibit SA) provided by BSC which states 
TM C dredgings were disposed in Gray's Landfill before 
November 1980 through 1984 . During the VSI, recent 
dredgings were observed along the banks of TMC. Therefore, 
lhe Draft RFA PHase II Report remains unchanged. 

Third, lhe correct terminology regarding Humphreys Creek 
Wastewater Treatment Plant has been incorporated into the 
report. 
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Comments 
From 

Reference 79 

51 

52 

53 

TABLE E-1 (con't) 

Page Number of 
Revised RFA to Facilit~· Comments 
Which Facility and Responses ro Comments 

Comment Penains 

IV-55 Page IV-51 -There are a number of errors in the 
description of the closed Tar Decanter CeO at Grays 
Landfill. Bethlehem's responses Number 7 and 80, together 
with accompanying Exhibit SOA to EPA's Information 
Request, provides factual information. These references 

IV-62, 63, 64, 65 , 
and66 

IV-62 and 63 

are attached. (See Attachment G.) 

The information has been incorporated into the repon. 

Page IV -58, next to last paragraph - Pre-limer clarifier 
sludge is not a hazardous waste. See information 
previo!lSly referenced. Also, the description of wastes 
managed does not appear to be accurate. Please refer to 
B~;thlehem's response Number 20 and accompanying 
Exhibit 20A to EPA's Information Request. These 
documents are attached. (See Attachment H.) 

The incorrect information regarding pre-limer clarifier sludge 
has been removed from the report. Also, the repon has been 
changed to more accurately reflect the wastes managed at 
Humphrey's Impoundment. A table which provides EP 
Toxicity results of the wastes managed has been incorporated 
into the report as the new Table IV-16. 

Page IV-58. last paragraph and Page IV-59, second 
paragraph- BOF slurry is placed into Humphreys 
Impoundment only on an emergency basis and only after 
approval from MDE. 

The statements in the report can be changed if proper 
documentation is provided regarding BOF slurry being placed 
in Humphrey's Impoundment only on an emergency basis and 
only after approval from MDE. Kearney was unable to ftnd 
this documentation during the MDE and EPA file searches 
performed. At this time, the EPA W AM has decided not to 
pursue this comment further. Therefore, the repon remains 
unchanged. 
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From 

Reference 79 

54 

55 

56 

Page Number of 
Revised RF A to 
Which Facility 

Comment Pertains 

IV-74 

IV-85 

IV-100 

TABLE E-1 (con't) 

Facility Comments 
and Responses to Comments 

Page IV-68 - The description of this one-time spill incident 
is inaccurate. In any event, this site is not a SWML. 

First. the ·description in rhe RF A Phase II Report can be 
changed if proper documentation is provided . This 
documentation must include a listing of the exact inaccuracies 
of this description. At this time, the EPA W AM has decided 
not to pursue this comment further. Therefore, the report 
remains unchanged . 

Second, the r~port does not state that this site is a SWMU . 
The report states that this site is an Area of Concern (AOC). 
The concerns as cou.sidered to be legal issues and will not be 
addressed at this time. 

Page IV-79- Bethlehem cannot understand Kearney's 
figure. 

The figure in the RF A Phase II Report can be changed if 
proper documentation is provided. This documentation must 
include a listing of what is not understood about this figure. 
At this time, the EPA W AM has decided not to pursue this 
comment further. Therefore, the report remains unchanged. 

Page IV -94 - These tanks which were visited were not and 
are not "bulging and buckling." These tanks have an 
exterior covering of spray~-on insulation. 

There is no file information on the tanks. The facility 
representatives could nor provide detailed information 
regarding the LlDks such as inspections and integrity testing. 
During the VSI the tanks wen~ observed to be bulging and 
buckling , and the area underneath the tanks was observed to be 
stained .. The tank de-:;cription is based upon visual observations 
and limited facility representative information. Therefore, the 
report remains unchanged. 
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