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1.0 Executive Summary

Ferro Corporation - Specialty Ceramics Division is located at 661 Willet
Road in the City of Lackawanna, Erie County, New York. The general area can
be characterized as urban/industrial with private residences occupying pro-

perty adjacent to the site on the north and west. ' Accessibility to the plant

‘is limited by a chain link fence and guard.

The company produces crucible grinding wheels and refractory furniture
primarily for industrial clients. Production processes reportedTy use no

hazardous wastes.

A small lowlying section in the southern portion of .the plant property
has been used for disposal of off-specificatibn products and floor sweepings.
This disposal area was reportedly fi]]ed, in preparation for the construction

N

of additional plant facilities.

In late 1981, a tar épi]] occurred at the plant and subsequently entered
a drainage ditch north of the plant property. This material was reportedly

removed; however, recent inspection of the area verified the continued pre-

.sence of the tar-like material.




2.0 Site Description

Ferro Corporation - Specialty Ceramics Division is located on Willet Road
in an urban area of Lackawanna, Erie County, New York. Plant buildings occupy
approximately half of the estimated ten (10) acre total company property.

Access to the plant is limited by a guard and chain link fence which surrounds

the entire area.

In the southern section of the property an area of approximately 0.5
acres has been used for disposal of products which failed to meet quality
control standards. This area was reported to be filled in for the planned
construction of an addition to one of the plant buildings. Materials such as
grinding wheels, crucibles, and refractory furniture were scattered and piled

in the fill area. Some of the debris had been covered with soil and graded.

The plant property is bounded on the north by Willet Road, the south by
open land, the east by Baltimore and Ohio railroad tracks and on the west by
private residences. A drainage ditch divides the private residences from the
Ferro Corporation property. Two outfalls for plant property drainage
discharge into this ditch. An additional outfall discharges north into a
ditch along the railroad tracks across Willet Road. A tar-like substance was

observed in this outfall and in the ditch directly below the outfall.

Topography of the area is basically flat. Surface runoff is directed
east, due to the gentle slope ot the area, loward thc aforementioned drainage
ditch. Drainage of the area ultimately discharges into the South Branch of

Smoke Creek.
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3.0 PRELIMINARY HAZARD RANKING SYSTEM SCORE

Ferro Corporation Specialty Ceramics Division

Factry name.

661 Willet Rd. Lackawanna, N.Y.

Locabon: _

EPA Region: 2

Daniel Parshall

Person(s) in charge of the faciity.

661 Willet Rd.

Lackawanna, N.Y.

Recra Research, Inc. .Daw. 9-6-83

Narme of Rev:ewer:
General description of the facility:

{(For exampla“ landtill, surtace impoundmemnt, pile, container; types of hazargous substances; location of the
fadiity: contarmunation route of major concern; types of intormation needed tor rating. agency achon, etz.)

Active fill area in southern section of plant property, receives

off-spec products and floor sweepings. Outfall North of the plant

was the site of a tar spell in 1981.  Sampling of the site area has

revealed some contamination.

Scores: Sy = 1.9 (Sgw=-3.28 Ssw=0 S;=0 )
Sre= 0
Spc = ZQ.8 Range= 2.0 to 10.0

FIGURE 1
HRS COVER SHEET




GROUND WATER ROUTE WORK SHEET

Ground Water Route Work Sheet
\
o Cactor ' Assigned Value Muttl-| ¢ | Max. Rel. I
aung Facto (Circle One) pher Score | (Section)
[3 Opbserved Release @ 45 1 O 45 3.1 '
It observed release is given a score of 45, proceed 10 ithe E
It ocserved release is given a score of U, proceed 10 line @ l
[_2_] Route Characteristics 3.2
Deoth to Aquifer of o120 2 b o
Concern : .
Net Precipitation 0 1 3 1 2 3
Permeability of the 0o 1 3 | o 3 A
Unsaturated Zoné
Physical State 0 @ 2 3 1 | 3
Tulal Rouyte Characteristics Score . “ 15
Containment 01 2 @ 1 3 3 , 33 I
V/aste Cnaracteristics 3.4 )
Toxicity/Persistence 0 3 6 912 15@ 1 ‘8 18
Hacardous Waste 0 m 2 3 4 56 7 8 1 | 8
Quanlity l
Total Waste Characteristics Score |q 26 l
@ Targets ' 3.5 l
Ground Water Use 0 O 2 3 3 3 9
Distance to Nearest 4 5 8 w 1 (@) 40
\vell/Population 12 16 18 20
Served 24 30 32 35 40 l
Total Targets Score 3 49 l
@ If line m is 45, multiply x E b3
it tine [3] is 0. multiply [3] x x [ « [5] B | 57.330
Divide line [6] by 57,330 and multiply by 100 Sgw= .3 w .
N
FIGURE 2




Surtace Water Route Work Sheet

‘l[

Aat Factor Assigned Value Multi- Scor Max. Rel.
ating Facto {Circte One) plier 8 Score | (Sechion)
[] ooserved Release 0 1 g5 | 45 41
If observed release is given a value of 45, proceed to line E )
It observed release is piven a value o! 0, proceed to line @
@ Route Characteristics 4.2
Facility Siope and Intervening @ 1 2 3 1 o 3
Terrain
1-yr. 24-hr. Rainfall o 13 1 2 3
Distance to Nearest Surface o 1 2 2 b s
Water .
Physical State 0o @23 1 1 3
Total Route Characteristics Score q 15
[3] containment 01 2@®. 1 3 3 4.3
E VWaste Characteristics ) 4.4
Toxicity/Persistence 0 3 6 912 15@ 1 1<) 18 .
Hazardous Waste ofllz3 456 1 | 8
Quantity ’
Total Waste Characterislics Score Iq 26
@ Targets o 4.5
Surface Waler Use 1 2 3 3 9
Distance {o a Sensitive 1 2 3 2 O 6
Environment
Population Served/Distance 4 6 B 1 O 40
1o Water Intake 12 16 18 20
Downstream 24 30 32 35
Total Targets Score O " 55
@ It line E] is 45, multiply X E x r_f;]
If line is 0, multiply [2] x [3] «x [ x (5] o 64,350
Divide line [6] by 64,350 and multiply by 100 Ssw = O

_ FIGURE 7
SURFACE WATER ROUTE WORK SHEET




Aw Royle Work Sheet

Assigned Valur Multi- Max, Ref.
Rating Factor {Circle One) plier SCON':' ‘Score | (Section)
E Observed Release @ 45 1 O 45 5.1
Date and Location:
Samplhing Protocol:
if line [3] is 0, the S, = O. Enter on line 5.
if line m is 45, then proceed to line @ .
@ Waste Characteristics 5.2
Reaclivity and 01 2 3 "1 3
incompatibility
Toxicity o1 23 3 9
Hazardous Waste 01 2 3 4 56 78 1 8
Quantity
l Tota! Waste Characteristics Score 20
@ Targets 5.3
Population Within 0 9 121518 1 30
4-Mile Radius 21 24 27 30
Distance to Sensitive o123 2 6
Environment
Land Use 01 2 3 1 3
Total Targets Score 39
(4 Multiply [1] x x 35,100
(5] oivide tine [3] by 35.100 and muttiply by 100 Sa= QO

FIGURE 9

AIR ROUTE WORK SHEET
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s 52
Grouncwater Route Score (Sgw) 6/28 /070
Surface Water Route Score (Sgw) o O

Air Route Score (Sa) 0 O
ERER 0 0]

VsZ 452 st
ow sw a

777/

.
Vs 452 +sz/1.73 -Sy-
gw sw a

i/

FIGURE 10
WORKSHEET FOR COMPUTING Sy




FIRE AND EXPLOSION WORK SHEET

LRY

Fire and Explosion Work Sheet '
Rating Factor Assigned Value Mult- Score Max. Rel.
o Fac (Circle One) pher Score | {Section)
m Containment . 1 3 1 3 7.1 l
Waste Cnaracternstics 7.2
Direct Evicence 0 3 1 3 l
1gmitability 0 1 2 1 1 3
Reartivity o0 1 2 3 1 3
incompatibility o I 2 3 1 3 l
Hazardous Waste 01 2 3 4 5 6 7 8 1 8
Quantuty
Total Waste Characteristics Score 20 '
@ Targets 7.3
Distance to Nearest U 1 2 3 4 5 1 5
Population I
Distance to Nearest . 01 2 3 1 3
Ruilding
Distance to Sensitive 0 1 2 3 : 1 3
Environment
Land Use 0 1 2 3 1 3 ’
Population Within . 0 1 2 3 4 5 1 5
2-Mile Radius
Buildings Within 01 23 45 1 5
2-Mife Radius
|
Total Targets Score 24 l
(4] Muttiply [1] x x 1,440 '
@ Divide line E by 1.440 znd multiply by 100 SFE~ QO l
FIGURE 11




Direct Contact Work Snheet

: Assigned Vatue Mult- Max. Rel.
Rating Factor , (Circle One) - plier Score Score | (Section)
E] Oobserved Incigent @ 45 1 O 45 B.1
it ne m is 45, proceed to line E
It line [1] s 0. proceed to line [2])
Accessibility o@®23 1 | 3 8.2
E] Containment 0 @ 1 |5' 15 8.3
E Vsaste Characteristics
Toxicity 0120 s | 19| 15 8.4
@ Targets 8.5
Population Within a o123 4[s) s 20 2
1-Mile Radius .
Distance to a @ 1.2 3 4 o 12
Critical Habitat
Total Targets Score ZO 32
@ if line E] is 43, multiply m X E x @
If line E] is 0, mulliply @ x x E x @ 4500 21,600
Divide line [6] by 21,600 and multiply by 100 sopc - 20.8

FIGURE 12

‘DIRECT CONTACT WORK SHEET

-



3.1 DOCUMENTATION RECORDS FOR FAZARD RANKING SYSTEM

cecords is to provide a convenient

INSTRUCTIONS: The purpose of these
data and documentation used toO

way to prepare an auditable record of the
apply the Hazard Ranking System to 4 given facility. As briefly as pos-
sihle surmarize the information you used to assign the score for each
factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic yards of
sludges"). The source of information should be provided for each entry
and should be a bibliographic-type reference that will make the document
used for a given data point easier to find. Include the location of the
document and consider appending a copy of the relevant page(s) for ease

in review.

FACILITY NAME: Ferro Corpdration Specialty Ceramics Division

LOCATION: 661 Willet Rd. Lackawanna, N.Y.




GROUND WATER ROUTE

| OBSERVED RELEASE

Conctanminants detected (5 maximum):

No grountuoasders @/mplukﬁ ko b@m‘/

Rationale for attributing the contaminants to the facility:

—_—
-

1

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Vame/description of aquifers(s) of concern:

CurdeeTed

SHALE AQUIFER - ReFoRTED To BE A HIGH
VIELDING ROCK WITH -GE]\)RA\_L\, POOR WATER

QUALYY.

Depth(s) from the ground surface to the highest seasonal level of the

saturated zone [witer table(s)] of the aquifer of concern:

T 5F¢T

Depth from the ground surface to the lowest point of waste disposal/

storage:

UN KNoOWIN)




Net Precipitation

Mean annual or seasonal precipitatiéa (list months Lov seasonal):

”

32

Mean annual lake or seasonal evaporation (list months for seasonal):

o

27

Net precipitation (subtract the above figures):

”

Y

Permeability of Unsaturated Zone

Soil type in unsaturated zone:
L
THIN GLACIALAMANTIE CONSISTING OF

ROCK MATERIAL IN A SILTY CLay MATRIX.

Permeability associated with soil type:

. -1
£10°52 10 "cnfsec

Physical State

Physical state of substances at time of disposal (or at present time for

generated gases):

SOLIDS




- - - - - - - - .- : - ! - ) - - ° - !

3 CONTAINMENT

Containm=nt
Lontalnm=fr

Merhod(s) of

waste or leachate containment evaluated:

NO CONTAINMENT PEASURES USED

Mathod with highest score:

4 WASTE CHARACTERISTICS

Toxicitv and Persistence

Compound(s) evaluated:

Compound with highest score:

Yazardous Waste Quantity

Total quantity of hazardous

substances at the facility, excluding those

with a containment score of 0 (Give a reasonable estimate even if

quantity is above maximum):

uNkNowl\\- HOWEVER | THE AMounT OF
wWASTE DISPOSED cAan GE ESTIMHATED O

BE AT LEAST |1-10 TONS.-

Basis of estimating and/or computing waste quantity:




5 TARGETS

Ground Water Use

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:
TRODUSTRIAL. - THE AREA S DSERVICED
8y HNuCGPAL SufPul ES- '

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied
building not served by a public water supply:

AN UNUSED DOMESTIC wenl wWAS LOCATED

APPROXIMATELY 3.0 iLeS AWAY Fro~ THE
AREA

Distance to above well or building:

. <_3.0m -

Population Served bv Ground Water Wells Within a 3-Mile Radius

Identified water-supply wellls) drawing from aquifer(s) uf concecrn
within a 3-mile radius and populatiohs served by each:

o

Computation of land area irrigated by supply well(s) drawing from
aquifer(s) of concern within a 3-mile radius, and conversion to

population (1.5 people per acre):

Q

Total population served by ground water within a 3-mile radius:

@)



SURFACE WATER ROUTE

| OBSERVED RELEASE

Contaminants detected in surface water at the facility or downhill from

it (5 maximum):

PHENOL
PNVA 'S

Rationale for attributing the contaminants to the facility:

ANALYTICAL RESULTS FOR WATER

SarPLES COLLECTED ON-SITE By NvY soeC
1fz1/82

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in perceat:

2% -us.G6.9,8FLO SE QUAD.

Name/description of nearest downslope surface water:

wEST S1DE OF S\TE

DITCH TReENDING N-5 ON

Average slope of terrain between facility and above-cited surface water
body in perceat:

O
Is the facility located either totally or partially in surface water?

Nno




ls the facility completely surrounded by areas of higher elevation?

NO

l-Year 2%-Hour Rainfall in Inches
”n”
2.2

Distance to Nearest Downslope Surface Water

2 100 YOS

Physical State of Waste

SOLIDS

3 CONTAINMENT

Containzent . . . -

Method(s) of waste or leachate containment evaluated:

NO  CONTAWRMENT

Method with highest score:




4 WASTE CHARACTERISTICS

Toxicitv and Persistence

Compound(s) evaluated

CHROM UM
LEAD

Compound with highest score:

BOTH

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those
with a containment scove of 0 (Give a reasonable estimate even if

quantity is above maximum):

UNKRNOWN- ASSUNE TO 8SE A%
LEAST 1-10 TONS.

3asis of estimating and/or computing waste quancity:

Beo.

5 TARGETS

Surface Water Use

Use(s) of surface water within-3 miles downstream of the hazardous
substance:

NIKEARA RIVER. 1S GREATER. THaAan) D+, FRON
FAC\LlTy. :




Is there

Distance

tidal influence?

NO

to a Sensitive Environment

Distance

Distance

Distance
wildlife

to S-acre (minimum) coastal wetland, if 2 miles or less:

to S-acre (minimum) fresh-water wetland, if 1l mile or less:

to critical habitat of an endangered species or national
refuge, if 1 mile or less:

Population Served by Surface Water

Location(s) of water-supply ircake(s) within 3 miles (free-flowing
bodies) or | mile (static water bodies) downstrezm of the hazardous
substance and population served by each intake:

DOoES NOST AFPLY



Computation of land .area irrig
conversion to po?ulation (1.5

people per acre):

Total population served:

Name/description of nearest of above water bodies:

\

Distance to above-cited intakes, measured in stream miles.

10

ated by above-cited intake(s) and



.AIR ROUTE

| OBSERVED RELEASE

Contaminants detected:
NO  SAMPLING oF THIS NATURE
Date and location of detection of contaminants

Methods used tc detect the contaminants:

Racionale for attributing the contaminants to the site:

2 WASTT CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Most incompatible pair of compounds:

11

PERFORMED .



Toxicityv

Most toxic compound: ' . ‘

Hazardous Waste Quantity

Total quantity of hazardous waste:

N

Basis of estimating and/or computing waste quantity:

3 TARGETS

Population Within 4-Mile Radius

Circle radius used, give population, and indicate how det

0 to 4 mi 0 to | mi 0 to 1/2 ni 0 tc

3

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles

- Distance to S-acre (minimum) fresh-water wetland, if 1 mi’

12

mi

- less:



Distance to critical habitat of an endangered species, if | mile or

less:

Land Use

Distance to commercial/industrial avea, if 1l mile nr less:

Distance to national or state park, forest, or wildlife reserve, if 2
miles or less:

Distance to residential area, if 2 miles or less:

Distance to agricultural land in production within past 5 years, if 1
mile or less: '

Distance to prime agricultural land in production within past S years, Lf
2 miles or less:

Is a historic or landmark site (Nationmal Register or Historic Places and
National Natural Landmarks) within the view of the site?

13



3.2 EPA PRELIMINARY ASSESSMENT (Form 2070-12)

L IDENTIFICATION

01 STATE

a ‘ POTENTIAL HAZARDOUS WASTE SITE
<EPA

02 SITE NUMBER

PART 1-SITEINFORMATION AND ASSESSMENT

PRELIMINARY ASSESSMENT
1. SITE NAME AND LOCATION

O1 SITE NAME (Lepa, €OMmmon, or descnpires name of 3ne) 02 STREET, ROUTE NO . OR SPECIFIC LOCATION IDENTIFIER
@/&:m& ~Jrenry (s Ao | £ 6l ok ér Popn
03 CITy 04 STATE | 05 2iP CODE 06 COUNTY O7gOU'EVITV [o]-] (éCDS#G
. - QD g
A/k:uwtwmyq MY 1420 F CRI(=
09 COORDINATES | ATTUDE - LONGITUDE .
$2 42002 | o2 ¥§ 30 -
10 DIRECTIONS TO SITE ($taning trom neasrest pudic roed)
. JOHTN /aﬂﬂ( o Lol eT LD AL CrlPhrry A Soury Snd oF LrAe
Il. RESPONSIBLE PARTIES
01 OWNER i#f knownt 02 STREET 8usmess. maung. resmental)
7R Lot JArs
o3 ity 04 STATE[ 05 2IP CODE 06 TELEPHONE WUMBER
( )
07 OPERATOR (1t 2nown and artterent 1:0m owner) 08 STREET (Busmness. mamng, rescenna)
08 CITY 10 STATE |11 2IP CODE 12 TELEPHONE NUMBER
{ )
13 TYPE OF OWNERSHIP (Crecs one
AA. PRIVATE = B. FEDERAL: O C.STATE CD.COUNTY G E. MUNICIPAL
iAgency name)
O F. OTHER: O G. UNKNOWN
{Soacity) . - -
14 OWNER/OPERATOR NOTIFICATION ON FILE (Chace aft tnar appty)
C A.RCRA 3001 DATE RECEIVED: 0O 8. UNCONTROLLED WASTE SITE (cercLa 103 ¢/ DATE RECEIVED: T C.NONE

MONTM DAY YEAR

MONTH DAY YEAR

IV. CHARACTERIZATION OF POTENTIAL HAZARD

01 ON SITE INSPECTION BY (Chack a2 inar appry}

RYES DATE /2 P/ 0O A.EPA 0 8. EPA CONTRACTOR /XC. STATE C D. OTHER CONTRACTOR
anNo MONTH DAY YEAR O E. LOCALHEALTH OFFICIAL [ F. OTHERS
. (Soecsty;
CONTRACTOR NAME(S):
02 SITE STATUS (Checs one) 03 YEARS OF OPERATION .
ALAACTIVE O B.INACTIVE O C. UNKNOWN l 0O UNKNOWN
BEGINNING YEAR ENDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN. OR ALLEGED
HF - SHQ flenucrs 4~ frem Cwamonc o o0 e

TAL MArEARC s DRAmAGE. A T

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION

V. PRIORITY ASSESSMENT

01 PRIORITY FOR INSPECTION (Cheex ane. T hgh or medwm 5 checked. compiste Part 2 - Waste infarmalion and Part 3 - Descrioton of [+
O A.HIGH . MEQIUM Oc.ow O D. NONE

finsoecion required promptly) {inspecion required) {inspect on teme svedable basis)

ang

{No further acton neeved. camplete current o:sposton form)

V1. INFORMATION AVAILABLE FROM

Y

Q1 CONTACT

Ercunnn (. Choucy

02 OF (Agency/Organizatont

Sy Aiqpey Trc

O3 TELEPHONE NUW3ER

(7/6) £3f-¢ 200

04 PERSON RESPONSIBLE FOR ASSESSMENT

Rrore T (47es

0S AGENCY 06 ORGANIZATION

/Z LA

07 TELEPHONE NUMBER
(7%) P2 cLe

——

C8 DATE
126153

MONTH DAY YEAR

EPA FORM 2070.12(7-81)



ZEPA

POTENTIALHAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2- WASTE INFORMATION

I. IDENTIFICATION

01 STATF |02 SITE NUMBER

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

OV PHYSICAL STATES (Creck a6 1nst asoeyt 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Crecs a8 inar aopiy)
(Measuras of waste Quanines - -
A SOLID C E SLURAY must be maependent) Z A TOXIC  E SCLUBLE C 1 HIGHLY VOLATILE
8 POWDER. FINES 3% F LIOUID YONS C 8 CORROSIVE C F INFECTIOUS Q J. EXPLOSIVE
- C 3L0GE GG GAS - {C C. RADIOACTIVE C G FLAMMABLE Z K REACTIVE
= ~ CUBIC YARDS C 0. FERSISTCRT L 11 IGMITABLE T L INGOMPATIBLE
- . T M NOT APPLICABLE
C U UIHER
{Soecryt NO CF GRUMS
. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASURE| 03 COMMENTS
SLy SLUDGE
oww OILY WASTE
SOL SOLVENTS
PSD PESTICIDES
occC OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS
IV. HAZARDOUS SUBSTANCES (Ses 4008n0:s for most Irequentty cred CAS Numbers!
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE. DISPOSAL METHOD 05 CONCENTRATION | QS MEASURE OF
V. FEEDSTOCKS 1See Apoencts lor CAS Numbers)
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY " 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS ’ FDS
FDS FNS
FUS Fns
FOS FOS

VI. SOURCES OF INFORMATION (Cae specitc relerences. e g.. state I4es. sample anslyss. repons )

EPA FORM 2070-12 (7-81)



ZEPA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

01 STATE

02 SITE NUMBER

l. HAZARDOUS CONDITIONS AND INCIDENTS

01 G A. GROUNDWATER CONTAMINATION 02 O OBSERVED (DATE: A POTENTIAL AR ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

0L8. SURFACE WATER CONTAMINATION 02 T OBSERVED (DATE: JXKPOTENTIAL L-ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

frewe amd Poippmccome ALomprcs FBoamd o~ SUREACE  L14TW0C (e ET

01 3 C. CONTAMINATION OF AIR 02 = OBSERVED(DATE: ] POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 C 0. FIREZEXPLOSIVE CONDITIONS 02 T OBSERVED (DATE: T POTENTIAL G ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 Z: E. DIRECT CONTACT 02 5 OBSERVED (DATE: C POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01,&;4? CONTAMINATION OF SOIL 02 O OBSERVED (DATE" CRPOTENTIAL G ALLEGED
03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

(Acres)
TAR §PicC Ay CorPrBrerare S &g

01 = G. DRINKING WATER CONTAMINATION 02  OBSERVED (DATE: O POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 T H. WORKER EXPOSURE/INJURY 02 O OBSERVED (DATE: 0 POTENTIAL O ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 O I. POPULATION EXPOSURE/INJURY 02 O OBSERVED (DATE: O POTENTIAL ‘0 ALLEGED

03 POPULATION POTENTIALLY AFFECTED:

04 NARRATIVE DESCRIPTION

EPA FORM 2070-12(7-81)




o POTENTIAL HAZARDOUS WASTE SITE
\‘"EPA PRELIMINARY ASSESSMENT

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

0t STATE

02 SITE NUMBER

. HAZARDOQUS CONDITIONS AND INCIDENTS iconnnued;

04 NARRATIVE DESCRIPTION

01 [0 J. DAMAGE TO FLORA OC2 0 OBSERVED (DATE: __ ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION
Ut U K. DAMAGE TO FAUNA 02 C ODSCAVED (OATE: w0 ) 0 POTFNTIAL 0 ALLEGED
04 NARRATIVE DESCRIPTION (incioe nameis) of specres)
01 T L. CONTAMINATION OF FOOD CHAIN 02 JOUBSERVED (DATE. ) O POTCNTIAL O ALLEGED
04 NARRATIVE DESCRIPTION
01 0 M. UNSTABLE CONTAINMENT OF WASTES 02 5 OBSERVED(DATE: ) 0O POTENTIAL 0 ALLEGED
{Sods runoll-sianding kquds/iesking drums)
03 POPULATION POTENTIALLY AFFECTED:___ 04 NARRAIIVE DESCRIPTION
01 2 N. DAMAGE TO QFFSITE PROPERTY 02 COBSERVED(DATE: _____ ) O POTENTIAL 0O ALLEGED
04 NARRATIVE DESCRIPTION q
01 T O CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 " OBSERVED(DATE: ) 0O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION
01 5 P. ILLEGAL/UNAUTHORIZED DUMPING 02 {3 OBSERVED(DATE: ___ ) O POTENTIAL O ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL. OR ALLEGED HAZARDS

. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURC ES OF INFORMATFON (Cte spacic relerences. @ g . slate liles. sample analysis, repons)

EPAFORM 2070-12(7-01)
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3.3 EPA SITE INSPECTION REPORT (Form 2070-13)

SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1-SITELOCATION AND INSPECTION INFORMATION

L.IDENTIFICATION

U1 STATE

1. SITE NAME AND LOCATION

01 SITE NAME (Lega’. comman o 0e1CIOve name Of 340

/L_E—R/(o aamﬂ'pop -950(4/41_7"5, d%‘{u div.

02 STREET. ROUTE NO., OR SPECIFIC LOCATION IOENTIFIER

b6/ AewsT Kosn

BEGINNING YEAR ENDING YE AR

o3 airy O4 STATE [ 05 21P CODE 06 COUNTY 07COUNTY] 08 CONG
. ~ CO0E
v -
Lackavarmy PYlre21d | Exrie
09 COORDINATES 10 TYPE OF OWHERSHIF (Choca une;
LATTIUDE LONGITYDE A. PRIVATE (O B. FEDERAL 0O C.STATE O 0. COUNTY (0 E. MUNICIPAL
¥z i‘?g.o_.i ’ili Y& 3I0.0 O F.OTHER O G. UNKNOWN
11 INSPECTION INFORMATION
01 DATE OF INSPECTION 02 SITE STATUS 03 YEARS OF OPERATION
282 7 ACTIVE | UNKNOWN
MONTM DAY YEAR D INAchE

04 AGENCY PERFORMING INSPECTION (Checs of thar appy)

02 SITE NUMBER

ey faRswdee

é—Wm&/m.; Mol / Cse Ler”

Kons

O A EPA O B. EPA CONTRACTOR e 0 C.MUNICIPAL O D. MUNICIPAL CONTRACTOR —
(Narme of tem {Mame of
,k €. STATE /KF. STATE CONTRACTOR €nRY, ¢- O G. OTHER
iname of irmy iSoecy}
05 CHIEF INSPECTOR 06 TITLE 07 ORGANIZATION 08 TELEPHONE NO.
P
mdze /. LA@.«T—X Ggogoq/ff ASTRA Locamgey| 776 ) 1266 ivre
09 OTHER INSPECTORS 10 TIMLE 11 ORGANIZATION 12 TELEPHONE NO.
/Daraicin M. firey ('I.COLJQ <r PAEIY (7/6)S3P -4 2o
N, ame M PR s iy G EoLagG /£ Czan () P3F-6200
« )
« )
( )
13 SITE REPRESENTATIVES INTERVIEWED 14 ITLE 15ADDRESS 18 TELEPHOMNE NO

V7 ACCESS GAINED BY 18 TIME OF INSPECTION
{Check one)
PERMISSION / / Jo0O
0 WARRANT

19 WEATHER CCNOITIONS

IV. INFORMATION AVAILABLE FROM

01 CONTACT

02 OF rAgency/Orgartarant

7. : : > .
,Z/M,'qg/s C. Ceoyew Kerwra LTemzey Jpoe. (Tle) 3P0
04 PERSON AESPONSIBLE FOR SITE INSPECTION FORM 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NO. 08 DATE

//)&ﬂe’ V- Ca Fres

Bstrn

(7 ) Pl ST

EPAFORM 2070-13 (7-81)

Y

(206)52 5-2900

03 TELEPHONE NO,

Z &, 53
MONTH DAY YEAR




POTENTIAL HAZARDOUS WASTE SITE

SEPA

SITEINSPECTION REPORT

PART 2 - WASTE INFORMATION

I IDENTIFICATION

01 STATL |02 SITE NUMBLH

. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

O1 PHYSICAL STATES (Crorasttner agyogt 02 WASTE QUANTITY AT SITE 03 VWASTE CHARACTEHISTICS 1Crecs ae tne anpiy)
, e et oe matnangem (Ja TOXC {JE SOLUBLE : .1 HIGMLY VOLATILE
ﬁ’; :gt:'gm,rwgs ;.E f.;‘i,’?g' TONS U 8 COMHOSIVE L. b INFECTIOUS L J EXPLOSIVE
U C SLUDGE L1 G GAS {3 C RADIOACTIVE 3 G FLAMMABLE ( X REACTIVE
CUBIC YARDS L O PEHSISTENT L. M IGNITADLE . L INCOMPATIBLE
Lo Oren T M NOT APPLICABLE
(Soecny) NO OF DRUMS
M. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT [02 UNIT OF MEASURE| 03 COMMENTS
Sw SLUDGE
oww OILY WASTE
SOL SOLVENTS
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
Lo ] INONGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS
IV.HAZARDOQUS SUBSTANCES (50 4 100 most freouentty caed CAS M
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | G MEASURE OF
V.FEEDSTOCKS (see aopencs %or CAS Numoers)
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CASNUMBER
S FDS
FDS FDS
FOS FOS
FNS FDS

Vi. SOURCES OF INFORMATION (Cse 300CHc 1@10r0NCES. 0.0.. 31318 /903, SATDI 7MY L3. 10DOTS]

EPA FORM 2070-13(7-81)



POTENTIAL HAZARDOUS WASTE SITE

EPA

- SITE INSPECTION REPORT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

01 STATE

02 SITE NUMBER

IL HAZARDOUS CONDITIONS AND INCIDENTS

01 £k A. GROUNDWATER CONTAMINATION 020 OBSERVED(DATE: ) BRPOTENTIAL SXALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 (4 8. SURFACE WATER CONTAMINATION 020 OBSERVEDIOATE: ____ ) & POTENTIAL §& ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

PUEN o Amy  Pucy pructdiv Ar>M87 g Foumd ,m LURFALE WATGL SAMPLCE
!

01 O C. CONTAMINATION OF AR 02 COBSERVED(DATE: ____ ) O POTENTIAL 0 ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 O D. FIRE/EXPLOSIVE CONDITIONS 020 OBSERVED(DATE: ____ ) G POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 O E. DIRECT CONTACT 02 COBSERVED(DATE: ____ ) O POTENTIAL 0O AULEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 B¥F. CONTAMINATION OF SOIL 02 C OBSERVED(DATE: ) ARPOTENTIAL

03 AREA POTENTIALLY AFFECTED:

Chromiun_ gl
Sampled

(Acren)

04 NARRATIVE DESCRIPTION

0O ALLEGED

dettetrel cn Waa/ dederund

01 O G. DRINKING WATER CONTAMINATION 02 G OBSERVED (DATE: ) G POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION .

0t O H. WORKER EXPOSURE/INJURY 02 0 OBSERVED (DATE: ) O POTENTIAL O AULEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 D 1. POPULATION EXPOSURE/NJURY 020 OBSERVED(DATE: ____ ) O POTENTIAL 0O ALLEGED

03 POPULATION POTENTIALLY AFFECTED: __

04 NARRATIVE DESCRIPTION

EPA FORM 2070-13(7-81)




POTENTIAL HAZARDOUS WASTE SITE

an
WEPA : SITE INSPECTION REPORT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I IDENTIFICATION

01 STATE

02 SiTE NUMBER

ll. HAZAHUUUS CUNDITIONS AND INCIDENTS «¢onmven

01 0O J DAMAGL 10 FLONA

02 O 0OBSCAVED (DATC. ) 3O POTCNTIAL O ALLEGED
U4 NAHHAIIVE DESCRIPTION
Ot O K DAMAGE TO FAUNA 02 (3 OBSERVED (DATE ) O POTENTIAL G ALLEGED
US NARHAITIVE DESCRIPTION 1ot wor namersi of snecees)
01 O L. CONTAMINATION OF FOOD CHAIN 02 O OBSERVED ({DATE: ) 0O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION
01 O M. UNSTABLE CONTAINMENT OF WASTES 02 O OBSERVED (DATE: ) 0O POTENTIAL O ALLEGED
(S0 RNl S1snceg Muads Lessng arums)
03 POPULATION POTENTIALLY AFFECTED- 04 NARRATIVE DESCRIPTION
01 {3 N. DAMAGE TQ OFFSITE PROPERTY 02 M) OBSERVED (DATE, S | 3 PQTENTIAL M AlLLEGED
04 NARRATIVE DESCRIPTION
I 01 O O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 (3 O8SERVED (DATE ______ = ) O POTENTIAL 0O ALLEGED
04 NARRATIVE DESCRIPTION
i
01 O P. ILLECAL/UNAUTHONIZED DUMPING 02 O OBSERVED (DATE: _ ) O POTENTIAL & ALLEGED

04 NARRATIVE DESCRIPTION

05 GESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

lil. TOTAL POFULATION POTCNTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION {Cae soechc selarences. @ Q.. siate ldes. sample analysis, 1epons)

EPA FORM2070-13 (7-A1)
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0|
[]

Fa POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION
\ Y4 EPA : - SITEINSPECTION 01 STATE [ 02 SIHE NUMBER
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

U

Il PERMIT INFORMATION

01 TYPE OF PERMIT ISSUED Q2 PERMIT NUMBER O3 DATE ISSUED | 04 EXPIRATION DATE | 05 COMMENTS
(Chech & inat appty)

-
(

O A NPDES
5 gs8. uic
& oc. AR
~ JX0. ACRA Swrlopg? fe2-

O E. RCRAINTERIM STATUS
OF. SPCCPLAN
C G. STATE gp0cm

I'e

!\ OHn LOCAL,SD“J"

g A OTHER (souery  $PIES Vo of!

e OJ. NONE ’

Il I1l. SITE DESCRIPTION

01 STORAGE/DISPOSAL (Creca a2 inat asply) 02 AMOUNT 03 UNIT OF MEASURE | 04 TREATMENT (Chect 7 trar sy 05 OTHER

O A. SURFACE IMPOUNDMENT O A.INCENERATION

', 0O B.PULES O B. UNDERGROUND INJECTION R A BULDINGS ON SITE
i O C. DARUMS, ABOVE GROUND O C. CHEMICAUPHYSICAL
: 0O D. TANK, ABOVE GROUND O D. BIOLOGICAL :
. O E. TANK, BELOW GROUND _ - O E. WASTE OIL PROCESSING 06 AREA OF SITE )
' JR F. LANDFILL A Ao C F. SOLVENT RECOVERY % T

/ O G. LANDFARM O G. OTHER RECYCUNG/RECOVERY d tAcren)

O H. OPEN DUMP O H. OTHER
. O 1. OTHER (Soecar)
({Sowcay)
l 07 COMMENTS
t
" IV. CONTAINMENT
01 CONTAINMENT OF WASTES (Checa one) .
O A ADEQUATE, SECURE _/(B. MODERATE " O C.INADEQUATE, POOR O D. INSECURE, UNSOUND, DANGEROUS

02 DESCRIPTION OF DRUMS, DIKING. LUNERS, BARRIERS, ETC.

]

i N
>

V. ACCESSIBILITY

0) WASTE EASILY ACCESSIBLE: (O YES X3'NO
02 COMMENTS

-
N

V1. SOURCES OF INFORMATION (Cue soecoc retaronces. 0.9 siate tees, samoie anatyss. reponts)

jl

EPAFORM 2070-13(7-81)




I IDENTIFICATION

A POTENTIALHAZARDOUS WASTE SITE e
WEP'A SITEINSPECTION REPORT 2311, NUMBER
PART S5 - WATER, CEMOGRAPHIC, AND ENVIRONMENTAL DATA

. DRINKING WATER SUPPLY

0% TYPE OF DRINKING SUPPLY 02 STATUS 0J DISTANCE TO SITE
{C.r0cd 23 apnicatve)
SURFACE WELL ENDANGERED AFFECTED MONITORED
COMMUNITY AKX 8.0 A.D 8.0 ce A_LO  m)
l NON-COMMUNITY c.0 0.0 0.0 E.O F.O B. {mi)
T
. GROUNDWATER
01 GROUNDWATER USE IN VICINITY (Chrecs one/
, O 4 ONLY SOURCE FOR URINKING O 8 DRINKING O € COMMERCIAL, INDUSTRIAL, IRRIGATION O 0 NOT USED, UNUSEABLE
{O1ner sources avaradie) {Lomneg OIner 40uiCos sva-adie) N
COMMERCIAL. INDUSTRIAL, IRRIGATION
(NA ATther waiar sowsc as svasanie!
, 02 POPULATION SERVED BY GROWND WATER v O3 DISTANCE TO NEAREST DRINKING WATER WELL _.ég_(mll
04 D.EPTH TO GROUNDWATER 05 DIRECTION OF GROUNDWATER FLOW 06 DEPTH TO AQUIFER 07 POTENTIAL YIELD 08 SOLE SOURCE AQUIFER
OF CONCERN OF AQUIFER .
.- 0 YES NO
' 2 (1) JC) {1 — I
089 DE SCRIPTION OF WELLS (incaing vseage. depm, and rolatrve 10 4 and gs)
I 10 RECHARGE AREA 11 DISCHARGE AREA
DO ves COMMENTS 0O YES | COMMENTS
O NO Q NOo
l IV. SURFACE WATER
1 01 SURFACE WATER USE (Check one)
0O A. RESERVOIR, RECREATION 0 8. IRRIGATION, ECONOMICALLY O C. COMMERCIAL, INDUSTRIAL ﬁo. NOT CURRENTLY USED
I DRINKING WATER SOURCE IMPORTANT RESOURCES
02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER
NAME; AFFECTED DISTANCE 10 SITE
- - —
l JHone (rier Jouwry Raamey o @, s (i)
m] {mi)
| a (mi)

v DEMOGRAPHIC AND PROPERTY INFORMATION

01 TOTAL POPULATION WITY i1 112 IRSTANCE 10 NEAREST POPULATION
ONE (1) MILE OF SITE TWO (2) MILES OF SITE THREE (3) MILES OF SITE
A_Loceo B.__J%0 c._§0ces 0. [ (m)
NO. OF PERSONS NO. OF PERSONS NO. OF PERSONS
03 NUMBER OF BUILDINGS WITHIN TWO (2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING

l {mi)

05 POPULATION WITHIN VICINITY OF SITE (Provide narraiive descplion of nature of populaton erihn vicnay of sae, 0.0.. rural, vikege, densely popuiated urtan srea)

FPAFORM 2070-13 (7-81)

1
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H 4
A } N
— -

j—«

o POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
o EP}A , SITE INSPECTION REPORT 01 STATE[02 SITE NUMSER
\i PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

VI.ENVIRONMENTAL INFORMATION

01 PERMEABILITY OF UNSATURATED ZONE (Chech one;

XA 1078 — 10-8 cmisec zKB. 107¢ - 10-8cm/sec () C.10-4~ 10-3cmssec O D. GREATER THAN 10-3 emisec

02 PERMEABIUTY OF BEDROCK (Chech one)

O A. IMPERMEABLE Xs. RELATIVELY IMPERMEABLE (] C. RELATIVI

ELY PERMEABLE (O D. VERY PERMEABLE
tosstran 10~ % crvsec) 11079 - 1076 cm sec) 11072 = 10=* cmvsec) (Grasterinan 1072 em secy
03 DEPTH TOBEDROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05 SOILpHt
Lo (") (t)
06 NET PRECIPITATION 07 ONE YEAR 24 HOUR RAINFALL 08 SLOPE
? . SITE SLOPE DIRECTION OF SITE SLOPE, TERRAIN AVERAGE SLOPE
. 2 . —~ oo
{in) (in} 0.5« STz ) %
09 FLOOO POTENTIAL 10 . . ' :
R O SITEISON BARRIER ISLAND. COASTAL HIGH HAZARD AREA, RIVERINE FLOOOWAY
SITEISIN ______ YEAR FLOODPLAIN
11 DISTANCE TO WETLANDS (5 acre moemem; 12 DISTANCE TO CRITICAL HABITAT (of engange-ed woecmss
ESTUARINE OTHER (emi)
A {mi) 8. {mi) ENDANGERED SPECIES:
13 LAND USE IN VICINITY
DISTANCE TO: .
RESIDENTIAL AREAS: NATIONALSTATE PARKS, AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FORESTS, OR WILDUFE RESERVES PRIME AG LAND AG LAND
A L (mi) 8. (mi c. {mi) D. (mi)
14 DESCRIPTION OF SITE IN RELATION TO SURRQUNDING TOPOGRAPHY

X

Vil. SOURCES OF lNFORMATlON (Cre scecrc 10

‘srences. ¢ g., state Ides. samote analyass, reports)

A

EPAFORM 2070-13(7-81)




SEPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT

PART 6 - SAMPLE AND FIELD INFORMATION

L IDENTIFICATION

[Ol STATE 02 SHTE NUMBER

Il. SAMPLES TAKEN

SAMPLE TYPE

01 NUMBER OF
SAMPLES TAKEN

02 SAMPLES SLNT TO

03 ESTIMATED DATE
RLSULTS AVALAS [

GROUNDWATER

SURFACE WATER

WASTE

AIR

RUNGFF

SPIL

SO

VEGETATION

OTHER

. FIELD MEASUREMENTS TAKEN

01 TYPE

02 COMMENTS

IV.PHOTOGRAPHS AND MAPS

01 TYPE_JLROUND O AERIAL

02 IN CUSTOOY OF __Xaililv

IName O 0/pana &: 0N Or O vhual)

03 MAPS [+2 LOCA,T’O" OF MAPS
g:? Keceg lqmql Loc,

V. OTHER FIELD DATA COLLECTED (Provioe nasratire cescrouan)

Vi, SOURCES OF |N;0RMAT'ON {Cae spocHx references. ®.0.. 31210 f203, sample analyss. reports)

EPA FOAM 2070-13 (7-81)
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SEPA -

POTENTIAL HAZARDOUS WASTE SITE
. SITE INSPECTION REPORT
PART 9 - GENERATOR/TRANSPORTER INFORMATION

I IDENTIFICATION

01 STATE

02 SITE NUMBER

_ | 1. ON-SITE GENERATOR

01 NAME

(

- ﬂ—fmnu-)

’

02 D+ 8 NUMBER

03 STREET ACORESS (P O 8os. AFD 2. erc.s

(et wu—g?r

PR

04 SIC CODE

oS CTy

LACE AoRrsD

1O

086 STATE]07 ZiP CODE

(42, %

. OFF-SITE GENERATOR(S)
OV NAME

02 D+ B NUMBER

Q1 NAME

020+8NUM3ER

' 03 STREET ADCRESS (£.0. 8os. AFD ¢, etc.)

04 SIC CO0E 03 STREET ADDRESS 1P O 8os, AFD @, erc.) 04 SIC CODE
08 STATE[07 2IP COODE 0s CITY 06 STATE]07 2iP CODE
02 D+8 NUMBER 01 NAME 02 D+8 NUM3ER
03 STREET ADDRESS (# 0. 8os. RFD ¢, etc.) 04 SIC CODE O3 STREET ADDRESS (#.0. 84, RFO ¢, etc.; 04 SIC CODE
. A . *
[ 0s CITY 06 STATE[07 ZI» COOE 05 CITY 06 STATE|G7 ZIP COOE
W |v. TRANSPORTER(S)
01 NAME 02 0+8 NUMBER 01 NAME 020+8NUMBER
3 STREET ADDRESS (.0 8as, RFD ¢, stc.) 04 SIC CODE 03 STREET ADDRESS (£ O 8os. AFD @, eic) 04 SIC CODE
S CITY 08 STATE[07 1P CODE 05 CITY 06 STATE[07 ZIP CODE
[ou NAME 02 0+8 NUMBER 01 NAME 02 D+8 NUM3ER
f
|
3 STREET ADORESS (P.0. Bas. A0 #. src.) 04 SIC CODE 03 STREET ADDRESS (P.0. Bos, AFD o, erc.) 04 SIC CODE
06 STATE| 07 2IP COOE 0s Ty 06 STATE] 07 2P CODE

SOURCES OF INFORMATION {Cxe npecdc rotarences. ® Q.. slate ldes. sampie analyary. recorts)

.
[
'
'

!

' ‘ORAM 2070-13 (7-81)




- e

ILIDENTIFICATION
01 STATL|02 SITE NUMBER

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

SEPA

PART 8 - OPERATOR INFORMATION

n CURRENT OPERATOR i#reae ¢ rvocont frown cwner)

OPERATOR'S PARENT COMPANY 1 eonscetses

01 NAME 02 D+ B NUMBER 10 NAME 710D+ B NUMUER
Fee. CorPrATOR

OJ STREET ADDRESS (# 0 Bue, RSO0 ot 04 SIC CODE 12 STREET ADDRESS (P O Ros. P10 0, eic) 13 SI1C CODE
be) witeeT £ _ ,

os cry 06 STATE[07 2IP CODE vaCITY 15 STATE |16 21P CODE
LA AWANSY Ny | 142§

08 YEARS OF OPERATION 09 NAME OF OWNER

Il. PREVIOUS OPERATOR(S) tist most recent tess: prorse onsy 8 c.tterent lrom ownen

PREVIOUS OPERATORS' PARENT COMPANIES i womcacve)

01 NAME 02 D+ B NUMBER 10 NAME 110+ B HUMBER
03 STREET ADDRESS 7.0. Bos. R70 ¢, erc.) 04 SIC CODE 12 STREET ADDRESS (#.0 8o, RFO#, etc.) 13 SIC CODE
0s CITY 00 STATE |07 Z)P CODE 14 CITY 1S STATE| 16 2IP CODE

08 YEARS OF OPERATION |09 NAME OF OWNER DURING THIS PERIOD

01 NAME 02 O+ B NUMBER 10 NAME K ooewuaea'

I3 STREET ADDRAESS (# 0. 8oz, A¥D 8. erc.) 04 SICCOOE 12 STREET ADORESS (# O Bos. RFD o, eic.) 13 SIC CODE
FY>124 ;)6 STATE |07 ZiP CODE 14 CITY 1S STATE}16 21P CODE
- YEARS OF OPERATION | 08 NAME OF OWNER DURING n‘m PERIOD
NAME 02 D+8NUMBER ;onms 11 0+B NUMBER
TREET ADDRESS 7.0, Bor. P07, ey B4 SIC CODE 72 STREET ADDRESS (7.0, fox, AFD 7, erc) T3 siccooe
™ 06 STATE |07 2P CODE 18Ty 15 STATE} 16 ZIP CODE
ARS OF OPERATION | 09 NAME OF OWNER DURING THIS PERIOD °

JURCES OF INFORMATION (Cae spechic relerences. 0.9.. slale fles, sampie analysn. recars)

70-13(7-at)

- _ - \ -l
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SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 9-GENERATOR/TRANSPORTER INFORMATION

I.IDENTIFICATION

01 STATE

02 SITE NUMBER

Il. ON-SITE GENERATOR

01 NAME

- RforAtier

02 D+8 NUMBER

(e Ll ST

03 STREET AODRESS (P O 8as. RFO». etc.)

04 SIC COOE

os Ty

LACE Ao rrn

o

06 STATE|07 ZIP CODE

/42, %

Hl. OFF-SITE GENERATOR(S)

01 NAME

02 0+ 8 NUMBER

01 NAME

Q20+BNUWMSER

03 STREET ADDRESS (£.0. Bos. AF0 ¢, etc.) 04 SiIC CODE Q3 STREET ADDRESS (P O 8os. RFO ¥, etc s 04 SIC CO0E
05 CITY 08 STATE]| 07 ZiP CODE os ey 08 STATE}07 2P CODE
01 NAME 02 D+B NUMBER 01 NAME 020+BNUM3ER
03 STREET AODRESS (P 0. 80s. AFD ¢, erc.) 04 SiIC CODE O3 STREET ADORESS w..o. 8oa, AFD 0, e1c.) 04 SiIC GOOE
Qs Ty 06 STATE| 07 1P CODE 0S CITY 06 STATE|07 P CODE
IV. TRANSPORTER(S)
01 NAME - 02 0+8 NUMBER 01 NAME 02D+BNUM3ER
03 STREET ADDRESS (9.0 804. A0 ¢. eic.) 04 SIC CODE 03 STREET ADDRESS (P O 8os, AFD#, i) 04 SIC CODE
0s CITY 08 STATE[07 1P cODE oscTy 08 STATE] 07 ZIP CODE
01 NAME 02 0+BNUMBER 01 NAME 02 D+BNUM3ER
0J STREET ADDRESS (.0, 8os. AFO #. etc.) 04 SIC COOE Q3 STREET ADORESS (£.0. 8os. RFO », ..;.; 04 SIC.CODE
o5 Cry 08 STATE| 07 2iP GODE oscTy 06 STATE| 07 2P CODE

V. SOURCES OF INFORMATION

(CAe s00cdcc 10/0:0nC08. 0 §.. 31at0 1403, sameie anaipasy. revorts)

e

FORM 2070-13 (7-81)




EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

I. IDENTIFICATION

01 STATL

N2 SITE NUMDBER

01 O Q. SUBSURFACE CUTOFF WALL
04 DESCRIPTION

. PAST RESPONSE ACTIVITIES
01 O A WATER SUPPLY CLOSED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O A TFMPORARY WATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O C. PERMANENT VWATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 DESCRIPTION
01 D 0. SPILED MATERIAL REMOVED 02 DATE - 03 AGENCY
04 DESCRIPTION
01 O E. CONTAMINATED SOIL REMOVED 02 DATE 03 AGENCY
04 DESCRIPTION
Ot O F. WASTE REPACKAGED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O G. WASTE D'SPOSED ELSEWHERE 02 DATE 03 AGENCY
04 DESCRIPTION
01 J H. ON SITE BURIAL 020ATE 03 AGENCY
04 DESCRIPTION
01 O 1. IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
01 O J. IN SITU BIOLOGICAL TREATMENT Q20ATE 03 AGENCY y
04 DESCRIPTION
01 O K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
01 O L ENCAPSULATION 02 DATE 03 AGENCY
04 DESCRIPTION
01 O M. EMERGENCY WASTE TREATMENT O2DATE 03 AGENCY
04 DESCRIPTION
01 O N. CUTOFF WALLS 02 DATE 03 AGENCY
04 OCSCNUPTION
01 O O. EMERGENCY DIKING/SURFACE WATER DIVERSION 02 DATE 03 AGENCY
04 DESCRIPTION
01 O P. CUTOFF TRENCHES/SUMP 02 DATE 03 AGENCY
04 DESCRIPTION :
AY
02 DATE 03 AGENCY

EPA FORM 2070-13(7-81)
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SEPA

POTENTIAL HAZARDOUS WASTE SITE

"SITE INSPECTION REPORT
PART10-PAST RESPONSE ACTIVITIES

. L IDENTIFICATION

01 STATE] 02 SITE NUMBER

11 PAST RESPONSE ACTIVITIES rComrmuma

P

01 O R. BARRIER WALLS CONSTRUCTED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O S. CAPPING'COVERING 02 DATE 03 AGENCY
04 DESCRIPTION
0t O T. BULK TANKAGE REPAIRED - 02 DATE 03 AGENCY
04 DESCRIPTION
‘-.

01 O U. GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O V. BOTTOM SEALED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O W. GAS CONTROL 02 DATE 03 AGENCY
04 DESCRIPTION
01 O X FIRE CONTROL 02 DATE 03 AGENCY
04 DESCRIFTION
01 O Y. LEACHATE TREATMENT 02 DATE 03 AGENCY _
04 DESCRIPTION
01 O Z AREA EVACUATED 02 DATE 03 AGENCY
.04 DESCRIPTION
01 O 1. ACCESS TO SITE RESTRICTED " 02 DATE 03 AGENCY
04 DESCRIPTION
01 O 2. POPULATION RELOCATED 02 DATE 03 AGENCY
04 DESCRIPTION

02 DATE 03 AGENCY

01 O 3. OTHER REMEDIAL ACTIVITIES
04 DESCRIPTION

“l. SOURCES OF INFORMATION {Che specdsc salorences. 0.0., 1818 1483, 3MDle snalysa. reports)

vg

.-

EPAFORM 2070-13(7-81)




POTENTIAL HAZARDOUS WASTE SITE

N \
NV} EPA SITE INSPECTION REPORT
) PART 11 - ENFORCEMENT INFORMATION

I. IDENTIFICATION

01 STATE

02 SITE NUMBER

II. ENFORCEMENT INFORAMATION

01 PAST REGULATORY/ENFORCEMINT ACTION (1 YES (1 NO

02 DESCRIPTION OF FEDERAL STATE. LOCAL REGULATORY/ENFORCEMENT ACTION

[ .

1IL SOURCES OF INFORMATION (Cre spectc reterences. e.g.. state fiss. sample anaysa. reports)

EPAFORM 2070-13 (7-81)
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4.0 Site History

Ferro Corporation - Electro Division has been a manufacturer of specialty
ceramic products since its establishment in 1919. The company is presently
changing its name to Ferro Corporation - Specialty Ceramics Division, to

reflect more clearly the company's purpose.

Products manufactured by the company include crucibles for the metal
industry, grinding wheels for the steel industry and refractory furniture for
the ceramics industry. The primary materials employed in this production are

silicon carbide clay and alumina.

Finished products which failed to meet quality control standards have
been disposed of in a depressed area of the plant property. This activity was
in preparation fbr the construction of an addition to one of the plant
buildings. In addifion, it is reported that the primary materials collected
in floor sWeeping _have also been dumped in this area. Waste materials
generated at the plant are hauled by Niagara Sanitation. Cooling waters
employed in the manufacturing process a?e discharged to municipal sewers and

received at the Buffalo Water Treatment Facility.

In late 1981, during a samp]fng program conducted by NYSDEC, a tar-like
material was observed in the drainage ditch. This material reportedly entered L
the ditch via one of the company's drainage outfalls, “after a tar spill
occurred at the plant (Reference 2). Information supplied by the company
indicated that this material was coal tar and that it was not classified as a

hazardous material (Reference 3). Further investigation of the charac-

-3-



teristics of the coal tar verify the company's claim; however, health hazards

are associated with situations involving this material (Reference 5).

The company reportedly has since removed the tar from the drainage ditch
and subsequently mixed it with sand tor use on in-plant roadways (Reference
3). However, a small amount of tar was observed in the ditch during the site
investigation conducted on July 28, 1983 relating to this report (Reference

9).
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5.0 Site Data

5.1 Site

Area Surface Features

5.1.1

5.1.2

Topography and Drainage - The topography in the area of Ferro

Corporation cén generally be characterized as flat. Surface
features are typical of a glacial lake plain environment.
Topography in the immediate area is mainly the result of urban
development. Slope of the site area has been determined from
the U.S. Geological Survey Buffalo S.E. tobographic map, to be
approximately 2% to the west (Reference 8). This slope directs
surface runoff toward a ditch along the west sfde of the plant
property. This ditch carries runoff southward to ultimately
discharge into Smoke Creek. Drainage was also observed flowing
north from the site along a ditch adjacent to the .railroad
tracks on the east side of the plant property. Three (3) out-
falls from the plant also discharge into these drainage routes

(Reference 9).

Environménta] Setting - Thg area surrounding the. Ferro plant is

primafi]y residential pkoperty. There are no critical habitats
of endangered species, protected wetlands or wildlife refuges
in the vicinity. The previously mentioned outfalls dischargfng
plant waters are monitored as required by the plant's SPDES
permit #003081. Other permits held by the company include RCRA
#SWP10199842 and EPA #NYD043814003.

-5-




5.2 Site Hydrogeology

5.2.1

5.2.2

5.2.3

Geology - Bedrock underlying the site consists of interbedded
gray limestone and fissile gray shale of the Ludlowville
Formation. This unit 1is encountered in the area at depths
ranging from 18 to 45 feet bé]ow the ground surface. Overall
thickness of the Ludlowville Formation ranges from 65 to 135
feet. Regional dip of the bedrock is to the south at approxi-

mately 0.5° (Reference 7).

Soil - The unconsolidated material overlying bedrock in the

site area is a thin mantle of glacial till composed of non-
sorted rock material in a silty clay matrix (Reference 2).
This material is overlain by interbedded clay, silt and fine
sand sediments deposited in glacial lakes ancestral to the pré-
sent Lake Erie (Reference 5). Permeabilities of these
materials range from approximately 1079 to 10'7 cm/sec.
(Reference 6). Test borings completed nearby penetrated layers
of silty clay to refusal at a total boring depth of 62.5 feet.

Surficial soils consist of fill and disturbed or altered origi-

nal soils resulting from urban development (Reference 9).

Groundwater - Groundwater wells are not frequently used in the

area of Ferro Corporation; houwever, some wells are reported to
be used for domestic supplies. These wells draw water from the

shale bedrock aquifer at depths ranging from 27 to 65 feet.

R A N G D M Nl e
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Yields of these wells are high; however, the water in some
areas is Eeported to contain high levels of iron and hydrogen
sulfide which limits use. The first occurrence of groundwater

in the area is reported to be approximately five (5) feet below

‘the ground surface (Reference 6). Groundwater flow in this

high water table is assumed to be in a southweéter]y direction

toward the south branch of Smoke Creek.

5.3 Previous Sampling and Analyses

5.3.1

5.3.2

5.3.3

Groundwater Quality Data - There is no groundwater quality data

 for the site.

Surface Water Quality Data - Sampling of surface waters and

sediments in the site area was conducted by NYSDEC in early
December 1981. Samples were taken from the ditches north and
west of the plant as well as in the fill area and in Smoke
Creek. -Analyses of these samples has revealed contamination of
the area with heavy metals such as chromium and lead. Also
present in some of these samples were'elevated levels of phenol
and detectable levels of halogenated organics and bo]ynuc]ear
aromatic hydrocarbpns. Analytical results are presented on the

following pages.

Air Quality Data - There is no air quality data for the site.




%.3.4 OUther Analytical Uata - None.
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ANALYTICAL RESULTS

NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATTON
PRIORITY POLLUTANT ANALYSES - METALS

COMMENTS:

FOR RECRA RESEARCH,

X

AnesL .

SHUINC.

P-1i2s

INC. \-/jdu'n;_'_@_ i

’ l‘:\TE ]_/_ﬁ t Jf',l_- .

Report Date: 1/27/82 '
Date Recedived: 12/7/81
SOIL SAMPLES L
SAMPLE IDENTIFICATION (DATE) _ |
UNITS OF R-010-04 R-010-22
COMPOUND MEASURE (1 2‘/_2_&) (1_2/ 7/81)
Total antimony ug/g dry <10 <6
| Total arsenic ug/g dry | o R U S S
Total bervllium ve/g dry | o N S0Led ) . 0.37
Total cadmium | ypg/g dry L l 0t _____~0.00
Total chromium ug/gfd(y_l_____«_-__ _".i_; A | 1490 ]
Total copper ug/g dry I ____l____“ O I 9
Total lead uyg/g dry . 50 I
Total mercury ug/g dry ' - _«_().;,“l' N Y L Y B
Total nickel ug/g dry . | o (U B
Total selenium /g dey | b AW 0.8
Total silver ug/g dry i -____;___;u;__;_; P U IS R (IS
Total thallium ugl/g erI L _'__ - RN A A
Total zinc ug/g dry . _;_____m _1_ : AL ... 1o
Dry Weight X 2 L L J

Comments pertain to data on one or all pages of this report.

:{."Jo rehiese. L




ANALYTICAL RESULTS

NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
PRIORITY POLLUTANT ANALYSES - METALS

Report Date:
Date Received:

1/27/82
12/7/81

SO1L SAMPLES

SAMPLE IDENTIFICATION (DATE)

UNITS OF R-010-28 R-010-29 R-010-35
COMPOUND MEASURE (12/71/81) (12/7/81) (12/7/81)
Total antimony ug/g dry <7 <6 oo
Total arsenic ug/g dry <0.3 <0.3 ~003 _
Total beryllium ug/g dry 1.1 0.58 L,_ 00l
Total cadmium ug/g dry 0.25 <0.1 !____“;0.”
Total chromium ug/g dry 30 25 U ]
Total copper pye/g dry 22 26 R ]
Total lead ug/g dry 3.5 32 R
Total mercury ug/g dry <0.3 <0.3 (U Y
Total nickel ug/g dry 60 48 L__.___'u!_______
Total selenium pg/g dry <0.7 <0.6 ‘ A LT
Total silver ug/g dry <0.3 <0.2 ‘ 0, ]
Total thallium ug/g dry <3 -<3 ]
Total zinc pg/g dry 110 130 ]
Drv Weight . X 78 : 67 R o

COMMENTS: Samples were received at Recra on 12/7/81.

FOR RECRA RESEARCH, INC. “Hnun . Yhascheas. _

DATE 1#g-;/ﬁuu o

L CUA R S U AT ING,

1.0, 81 1125

-E .



ANALYTICAL RESULTS
NEW YORK STATE

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
PRIORITY POLLUTANT ANALYSES - METALS

- Report Date:
Date ROC(iV(d

WATER SAMPLES

1/27/82
12/7/81

SAMPLE IDENTIFICATION (DATE) ]

UNITS OF R-010-01 R-010-07 R-010-12
COMPOUND MEASURE (12/7/81) (12/7/80) | Q2/7/81)__|
Total antimony mg/1 0.6 1.2. N 0.4
Total arsenic pg/l <5 <5 <5 ]
Total beryllium mg/1 0.01 - 0.01 1 <0.01 _
Total cadmium mg/1 0.008 <0.005 | __<0.005 .
Total chromium mg/1 <0.005 <0.005 | ___ <0.005 N
Total copper mg/1 0.018 ‘0.8 | o.o12 |
Total lead mg/1 <0.03 <0.03 | .. <0.03 .
Total mercury vg/l <3 <3 ; <3 ]
Total nickel mg/1 <0.02 © <0.02. _<0.02 |
Total selenium_ ug/l <2 <2 o : <2 L
Total silver mg/1 <0.008 5 -~"<o.oo_;<{ . |.._.<0.008 |
Total thallium mg/1 0.2 S<0.1 <0.1
Total zinc mg/1 0.072 - 0.096 . 0.260

KK

(RN

1.0, #81-1125

COMMENTS:

28

RESLANTH, INC,

Analvses were performed acéorﬁing to U.S.
Protection Agency methodologies where applicable.

FOR RECRA RESEARCH, INC. gm_ﬁ,_ﬂ,q\/ﬁg

DATE J/Qiglé————————-

Eavironmental




ANALYTICAL RESULTS
NEW YORK STATE

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
PRIORITY POLLUTANT ANALYSES - METALS

Report Date: 1/27/82
Date Reccived: 12/7/81

WATER SAMPLES —— =

SAMPLE IDENTIFICATION (DATE)

UNITS OF R-010-17 R-010-23 R-010-30
COMPOUND MEASURE (12/7/81) (12/7/81) (12/7/81)
Total antimony mg/1l 0.5 <0.2 -<0.2
Total arsenic ug/l <5 <3 <5 )
Total beryllium me /1 0.01 <0.01 __<0.01
Total cadmium mg/1 <0.005 <0.005 <0.005
Total chromium mg/1 <0, 005 <0.005 __<0.005
Total copper mg/1 0.024 0.012 0.010
Total lead mg/1 <0.03 <0.03 v <0.03
Total mercury ug/l <3 <3 <3
Total nickel mg/1 0.05 <0.02 B 0.02
Total selenium ug/l <2 <2 . <2
Total silver mg/1 <0.008 <0.008 <0. 008
Total thallium mg/1 <0.1 <0 1 _ <0.1
Total zinc mg/1 0.053 0.029 0.078

COMMENTS:

R

A RS RESE ARUH ING

1.D.

“H1-1129

Values reported as "less than" (<) indicate the working detection
limit for the particular sample and/or parametcr.

The working detection limits vary as a function of the amount ot

sample used for analysis, response of standard compounds and sample:,

and the presence of other constituents not of intcerest to thesce
analyses. ) '

FOR RECRA RESEARCH, INC. Ylarenn L. INMaichcaes

DATE __ [ /R .

.



', e oEm

ANALYTICAL RESULTS .

NEW YORK STAT;
DEPARTMENT OF ENVIRONMENTAL COVSERVATIO&

Report Date: 1/27/82-

Date Received: 12/7/81

SOIL SAMPLES

PARAMETER (UNITS OF MEASURE) |
SAMPLE , TOTAL RECOVERABLE FHFNOLICS |
IDENTIFICATION SAMPLE DATE (vg/g dry)

R-010-04 . |. 12/7/81 110 U
R-010-22 12/7/81 ‘ 29 ]
R-010-28 12/7/81 <0.3 ... ]

' R-010-29 12/7/81 0.43
R-010-35 . 12/7/81 __<0.3 . R

COMMENTS: Results of the analyses of soils are corrected for
moisture content and are reported as ug/g diy (parts
per m11110n)

FOR RECRA RESEARCH, -INC. ‘-A’au/n 0 ’_’)\ncla\“;q_;_

DATE __ 1/,9 l/k

NI CRARLSCARCH, INC,




ANALYTICAL RESULTS

NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATIUN

Report Date: 1/27/82
Date Received: 12/7/81

WATER SAMPLES

PARAMETER (UNLTS OF MEASURE) ]
SAMPLE TOTAL RECOVERABLE PHENOLICS
IDENTIFICATION SAMPLE DATE (mg/1) o
R-010-05 12/7/81 0.012 ]
R-010-10 12/7/81 <0.01 N
R-010-15 12/7/81 <0.0] i
R-010-20 12/7/81 0.023
R-010-26 12/7/81 <0.01 )
R-010-33 12/7/81 <0.01

COMMENTS: Refer to pages 1 through 5.

FOR RECRA RLSLCARCH,.INC. _awwn &. YNarchiag .

I

-~

RECIIARL &t 20N IRC,

I.D. +81-1125

DATE __ i/ 3 /22
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" ANALYTICAL RESULTS

. NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Report Date: 1/27/82
Date Received: 1./7/81

WATER SAMPLES

: PARAMETER (UNITS OF MEASUKE) ]
SAMPLE TOTAL ORGANIC CARBON
IDENTIFICATION SAMPLE DATE : (mg/1) ]
R-010-02 12/7/81 6.2 ]
R-010-08 12/7/81 27 o
R-010-13 12/7/81 18 o
_R-010-18 12/7/81 " 100
R-010-24 12/7/81 A 2.3 .
R-010-31 12/7/81 5.5 ]

COMMENTS: Refer to pages 1 through 5.

U

RLCHANLSLARCH,INC,

1.D. #81-1125

n

FOR RECRA RESEARCH, INC.- &laagm ‘& AT)aiviese _

DATE __ /2 7 /E2
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ANALYTICAL RESULTS
NEW YORK STATE

" DEPARTMENT OF ENVIRONMENTAL CONSERVATION
C GAS CHROMATOGRAPHY

Report hate: 1/27/82
Date Reccived: 12/7/81

SOIL SAMPLES

PARAMETER (UNITS OF MEASURE)
HALOGENATED ORGAN1C SCAN (ECD)
. SAMPLE . (ug/g DRY AS CHLORINE;
IDENTIFICATION | SAMPLE DATE LINDANE STANDARD)
R-010-04 12/7/81 0.81
R-010-22 12/7/81 1.8
R 010 -28 12/7/81 0.4
R-010-29 12/7/81 3.6
R-010-35 12/7/81 <0.1

COMMENTS: Halogenated Organic Scan (ECD) results ave used for
screening purposes only and are not designed for
qualification or quantification of any specific organic
compound. Results are calenlated hased upen the response
factor and chlorine content of Lindane but do not imply
either the presence or absence of Lindanc itself.

FOR RECRA RESEARCH, INC. .(&13:52424'2 / ('/ \ Xo VSO N
DATE : //97 7/u v

oLond .*\"\f. LN

£81-1105

,,,,,,,,,,,,,

- al B =R S M A o TN N e W




ANALYTICAL RESULTS.

NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
POLYNUCLEAR AROMATIC HYDROCARBON

h Report Date: 1/27/82
Date Reccived: 12/7/81

S0IL SAMPLES

SAMPLE IDENTIFICATION (DATE)
UNITS OF R-010-04 ~ R-010-22 R-010-28
COMPOUND MEASURE (12/7/81) (12/7/81) (12/7/81)
acenaphthene pg/g drv 780 <S - ' <0.7
acenaphthylene ug/g dry <10 <§_“: - <1
anthracene ug/g dry 230 1.3 1 0.036
benzo(a)anthracene pug/g dry 93 1.8 0.16 ]
benzo(a)pvrene pyg/g dry 72 0.68 0.16
"benzo(b)fluoranthene pyg/g dry 81 1.2 0.20 __
benzo(g,h,i)pervlene pyg/g dry 68 1.4 0.23 :
benzo(k)fluoranthene ug/g dry 34 <0.4 |~ 0.58 ' -
chrvsene . pg/g dry 120 1.6 o 0.29
dibenzo(a,h)anthracene ug/g dry <1 0.8 s 0.26
fluoranthene | ug/g dry 590 L 0.68
fluorene , yg/g dry 250 ~s.e 0.043
indeno(1,2,3-cd)pvrene | ug/g drv ) S | QO.LE_"_ 0.12
naphthalene ug/g dry 630 . : S:ﬁ__ B <0.7 -1
phenanthrene ug/g dry 760 - 1 16 -0.22
| pyrene | ua/g dry w20 . | s 0.35

COMMENTS: FPolynuclear Aromatic Hydrocarbon (PAH's) énéIysfé of sofls was performed
by mixing equal portions of sample (by weight) with .nhvdrous sodium
sulfate prior to sixteen-hour C\Lractlon w1th 1 l h(\\n. acctone in a
Soxlet apparatus.
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NEW YORK STATE

- e ase -

DCPARTMENT OF ENVIRONMLNTAL CONSERVATION
POLYNUCLEAR AROMATIC HYDROCARBON

WATER SAMPLES

Report Date:

Date Received:

- 12/7/81

1/27/82

SAMPLE IDENTIFICATION (DATE)

UNITS OF R-010-06 R-010-11 R-010-16
COMPOUND MEASURE (12/7/81) (12/7/81) (12/7/81) |
acenaphthene ue/l 25 <3 <5
acenaphthylene ug/l 34 <5 4.5
anthraccne pp/l 0.31 0.047 0.14
benzo(a)anthracene vg/l <0.3 <0.3 3.5
benzo(a)pvrene ug/l <0.3 <0.3 __..x0.5
benzo(b)tluoranthene ug/l 0.076 0.097 o
benzo(g,h,i)pervlene pg/l 0.98 0.68 S
benzo(k)tluoranthene pg/l 0.052 0.23 8.7
chrvsene ug/l <0.3 0.038 8.1
dibenzo(a,h)anthracene pg/l 1.2 1.4 <1
fluucanthene pg/l 1.7 0.47 1.1
fluorene pe/l 6.7 0.13 <1
indeno(l,2,3~-cd)pvrene pg/l <0.3 <0.3 <0.5
naphthalenc ug/l 25 1.2 2.0
phenanthrene ug/l 3.6 0.13 0.45
pvrene ug/l <0.3 <0.3 _ 5.6
COMMENTS: Polynuclear Aromatic Hydrocarbon (PAH's) énalyses of water were perfovmed

using Waters C18 Sep Pak cartridge.
FOR RECRA RESEARCH, INC. \5_173 k\\u\_/\;] jrh mﬁ-
DATE __/, /2% [J' 2
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NEW YORK STATE

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
POLYNUCLEAR AROMATIC HYDROCARBON

WATER SAMPLES

Report Date: 1/27/82

Date Received: 12/7/81

,
]
)
!
.
i

1.D. #81-1125

SAMPLE IDENTIFICATION (DATE)
UNITS OF R-010-21 R-010-27 R-010-34
COMPOUND MEASURE (12/7/81) (12/7/81) (12/7/81)
acenaphthene pg/l <0.6 0.37 < ]
acenaphthvlene pg/l <1 <1 0.57
anthracene g/l 0.40 0.051 o.ome
benzo(a)anthracene ug/l " <0.06 - <0.07 0.1 -
benzo(a)pvrene g/l <0.06 <0.07 <0.1 _
benzo(b)fluoranthene ug/l 0.20 0.034 ~0.2 L
benzo(gjh,i)pervlene ue/l 0.16 <0.1 0.22 __;
benzo(k)fluoranthene A 1.1 0.13 _ <0.v
chrvsene . pe/l 0.27 0.019 R U o
dibenzo(a.h)énthqgggne pe/l 6.61 0.2 R LY 1
fluoranthene ' pe/l 2.5 0.40_ | 0.0%
fluorene ‘pg/l ' <0;i 0,044 0.7 ]
indeno(1,2,3-cd)pyrene ug/l <0.06_ <0.07_ 0.1
naphthalene ug/l -<0.6 <0.7 1.2 L
phenanthrene pe/l 0.47 '0;051 0.035 _
gyrede ug/l <0.06 . 5 .49 S0
COMMENTS: e |
)
FOR RFCRA RESEARCH, INC. \]_’C \'\Lf\\*\i TnaQX\
) DATE __ //23/d2 |
r } éf_ / ’
i




6.0 Adequacy of Availablec Data

In compiling the Hazard Ranking Score, Ferro Corporation - Specialty
Ceramics Division was found to have a score for migration potential (Sp) equal
to 2.6. However, due to data inadequacies, a certain degree of subjectivity
was involved in scoring and; therefore, a range for Sy was developed. For
Ferro Corporation, this range was found to be 2.0 to 10.0. Data inadequacies

are as follows:

0 Lack of information on site-specific geology and hydrogeology.

0 Lack of information on type and quantity of material in the

fill area.

0 There is no air quality data for the site.




7.0 PROPOSED PHASE II WORK PLAN

7.1 Objectives

As per the inadequacies of the data base that were itemized in the
preceding section, a work plan has been developed which, to the extent
practical, will  provide the information required to address the

following:

[s] Potential environmental effects of the landfill.

0 The extent and magnitude of contamination, based on site speci-

fic hydrogeologic conditions.

o} The data 1inputs necessary to effectuate the development and

recommendation of cost effective remedial actions.

Detailed descriptions of the elements of this work plan are herein

provided.

7.2 Scope of Work

The primary purpose of this work element is to fill the data gaps
identified in the preliminary assessment so as to permit a complete site
characterization/ranking (HRS) and engineering evaluation of remedial

alternatives. The preliminary field investigation includes the following

items: .




0 Air Monitoring

0 Geophysical Exploration

0 Subsurface Investigation

0 Monitoring Well Installation

0 Sampling and Analysis

Throughout the investigative effort, field activities will he per-
formed in strict accordance with established safety protocnl, presented

in Recra Rescarch, Inc.'s Operation Manual Field and Analytical

Services (previously submitted to NYSDEC by Recra as part of a pre-

qualifying submission).

7.2.1 Air Monitoring - Prior to implementation of the various field

investigative techniques associated with this element, an ini-
tial site screening will be conducted using a Century Organic
Vapor Analyzer (OVA) and/or an HINU photoionizer. Based upon
described site characteristics, Recra team personnel engaged in
this activity will enter the site equipped with lavel 3 respir-
atory protection. A grid pattern will he éstablished at the
site and readings taken and recorded at each grid poinf. This
survey will determine the initial level of protection necessary
for workers' safety. In addition, upgradient and downgradient

air monitoring stations will be established at both sites.

-11-




7.2.2

If the results are indicative of air quality problems, addi-
tional testing will be initiated at specified distances away

from the site.

During actual field investigative work, ambient and worker air
monitoring will be conducted periodically using appropriate
instrumentation, such as . the photoionizer and/or OVA. When

deemed neceéséry from actual readings, the level of respiratory

~protection will be adjusted to meet existing conditions. All

disposable equipment necessary for worker safety will be p]aced
daily into covered on-site drums provided by Recra, and removed
from the site and disposed of either upon reaching full capa-

city or upon completion of all field work.

Geophysical Exploration - After initial assessment of the

ambient air quality at the site, a geophysical program will be
performed.to determine the limits of the disposal area. It
will also aid in deterhining the possibility and extent of
groundwater contamination. The geophysical method proposed is
the VLF-EM Terrain Conductivity survey. This method is con-
sidered sufficient to define the bedrock surface, the depth of
the fill material and any possible contaminant p]dme on the

site.

The VLF-EM Terrain Conductivity survey will be performed by

recording continuous conductivity measurements on an EM-31

-12-



7.2.3

terrain  conductivity meter cquipped with a  slrip chart
recorder. These measurements will be taken on a grid pattern
established using a tape and level, in the area of the disposal

site.

Subsurface Investigation - In order to facilitate additional

information concerning possible groundwater contamination, pre-
lTiminary findings indicate a need for subsurface investigations

This investigation will include:

A. One (1) exploratory boring north of the fill to determine
the depth of fill material and the nature of the base in-
situ soil. Permeability tests will be performed on speci-
fic horizons of the soil at this time. This boring will
be located in the northeast section of the site, which is
assumed to be upgradient of groundwater flow, and will be

extended to bedrock to determine the specific on-site

geology.

B. Two (2) exploratory borings around the periphery of the
s1te as shown in Figure 3. These borings will be located
southeast of the fill area which is assumed to be downgra-

dient of groundwater flow.

c. Three (3) auger borings in the southern section of the

plant property. Two (2) of these borings will be located

-13-
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in the fill area and will be used to determine the nature
and extent of the cover material. The final boring will
be located north of the fill area and will be used to

determine the nature of the original soils.

A1l exploratory borings will be completed as groundwater moni-
toring wells and will be constructed within the first encoun-

tered water bearing zone.

'D. Three (3) surface water/sediment samples from the drainage

ditch on the western side of the site and two (2) surface

water/sediment samples from the ditch north of the site.
Well and sampling locations are illustrated in Figure 3.

A1l exploratory borings will be drilled with a truck, trailer,
and/of all-terrain-mounted auger rig using hollow stem augers.
During construction of the borings, split spoon samples will be
continuously obtained in the one (1) boriﬁg extended to
bedrock. In the other boring, split spbon samples will be’
obtained at five (5) foot intervals and/or when noticeable
changes in lithology or drilling characteristics occur. If the
unconsolidated material is found to be extremely heterogeneous,
both borings will be continuously sampled. Also, if a con-
fining Tlayer 1is encountered, Shelby tube samples wi}] be

obtained to determine its undisturbed permeability.

-14-
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The acquired samples will be visually identified in the field
following the procedure sef forth in ASTM-D-2488, noted
appropriately on the boring logs with the sample number and
recorded standard penetrat{on test résults (ASTM-D-1586), and
placed in pre-cleaned, teflon-lined, screw-cap glass jars for
return to Récra Research, Inc.'s Tonawanda, New York labora-

tory.

In order to avoid possible cross-contamination during construc-
tion of the exploratory borings, the apparent upgradient

boring will be completed first; then the downgradient hp]és

will be drilled. | Between each boring, the augers will be

cleaned with water obtained from a known non-contaminated
source. Also, between each split spoon sample, the split spoon
will be cleaned with water, acetone and distilled water. All
spent water/acetone liquid accumulated during this process will
be disposed of in an on-site drum. Upon completion of the
boring to bedrock, the boring will be backfilled with cement
bentonite grout to the base of the first encountered water
level. This procedure wil]kprevent the vertical migration of
possible contaminated groundwater from the first encountered

water-bearing zone to bedrock. Prior to leaving the site, the

drill rig will be decontaminated using high pressure water.




7.2.4 Monitoring Well Installation - The monitoring wells will be

7.2.5

cnnstructed of two-inch I.D: cast iron riser pipe with a five-
foot long galvanized, wire-wound-wrapped steel screen. The
screen will be placed just beélow the encountered water table.
The annulus between the casing/screen and boring well will be
properly sand-packed and sealed (cement/bentonite and cement)
to the ground surface and the well provided with a locking cap.
A typical monitoring well in unconsolidated material is

illustrated in Figure 4.

Upon completion of well construction, all monitoring wells will
be properly developed, and all test borings and/or top of well
casings will be surveyed to determine their location and eleva-
tion above sea level. At that time, variable head tests will
be performed on the wells around the site to estimate the in-

situ permeability of the screened interval.

A1l field activity will be under the direct supervision of a

qualified geologist and/or hydrogeologist.

Sampling and Analysis - The following procedures will encompass

the sampling of groundwater from the newly installed wells, the
analysis of samples obtained from these wells, the analysis ot
selected soil samples from the exploratory borings, as well as
the sampiing and analysis of surficial -waters and sediments.

If desired, all scamples will be split with the owner of the

-16-



AFigure 4
MONITORING WELL DETAIL
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site. Also, upon completion of the analytical program, the
owner will be notified of the results if he so requests. All

samples will be analyzed for the parameters listed in Table 1.

7.2.5.1 Groundwater - Following equilibrium of water levels within
the installed wells, water elevations will be measured to
determine the water table surface. Representative ground-
water samples will then be collected after the wells have
been fully evacuated or a volume of three (3) times the

well contents have been removed.

Evacuation of water from the wells and the acquisition of
the samples will be accomplished with an ISCO Model 1580
peristaltic pump, using separate low-density polyethylene
tubing for each. well and changing the silicon rubber
tubing within the ISCO between wells. An exception to
this procedure will be employed when obtaining the
required volume of sample for volatile organic analysis.
This will be accomplished using small volume galvanized
steel bailers that have been separately designated for

each well.

Upon collection of the samples, field pH, temperature and
conductivity measurements will be recorded. The samples
will be placed in appropriate precleaned bottles/septa

vials, labelled, chilled and immediately returned to

-17-



TABLE 1: ANALYTICAL PARAMETERS

Parameters ' : Surface Water Groundwater
pH

Specific Conductance . .
Chloride - . .
Sulfate .

Total Organic Carbon

Cadmium ' . .
Chromium (Total) * 0
Chromium (Hexavalent) * 0
Copper * 0
Iron. * 0
Lead * 0
Mercury * 0
Nickel * 0
Silver * 0
Zinc * )
Total Recoverable Phenolics .
0ils & Greases .
Volatile Organic Scan (VOS) . .
Halogenated Organic Scan (HOS) . : .
Volatile Halogenated Organic Scan . .
Ory Weight

0 = Soluble Metals : * = Total Metals

VOS is a screening procedure to identify the presence’ or absence of
volatile chlorinated organic compounds. Analyses are performed via
purge and trap concentration, gas, liquid chromatography and an
electrolytic conductivity detector. ‘ : .

HOS is a screening procedure to identify the presence or absence of
halogenated organics. Analyses are performed via solvent extraction
concentration  gas liquid  chromatography =~ and an electron capture
detector.




7.2.5.2

Kecra's lonawanda, New York laboratory for preservation
and analyses of previously listed chemical parameters. If
the samples carnot be returned to Recra's laboratory in a
timely fashion due to the dislance between the sité and
Recra's laboratory, field preservation will be performed

prior to chilling.

Soil - Selected subsurface soil samples will undergo both
physical and chemical analyses. The remaining samples
will be archived by Recra Research, Inc. for a period of

six (6) months after completion of the contract.

The physical analysis will aid in the characterization of
the wunderlying unconsolidated material. The physical
parameters of concern during this investigation are grain
size  distribution (ASTM-D-422), Atterberg limits
(ASTM-D-423 and 424) and classification (ASTM-D-248). The
number of samples to undergo analysis for the above para-
meters is dependent on the homogeneity of the subsurface
conditions underlying the bottom of the uncontrolled land-
fill. lhe resulls from these tests, in conjunction with
Standard Penetration Test results, will aid in the design

and evalyation of remedial programs.

Chemical analyses of selected samples will be used to

characterize attenuation by on=sile soils. A sample from

-18-




. the unsaturated zone-aﬁd a sample from the saturated zone

will generally be utilized from each boring.

7.2.5.3 Surface Water - The sampling of surface water will entail

collecting water and sediments from the ditches located
north and west of the plant facility. Five (5) surface
water and five (5) sediment samples will be . taken.
General locations of samp]ing are illustrated in Figure 3.
The wétef samples will belobtéfned using a pond sampler
with separate sampling bottles designated for each
sampling lqcation. Sediment samples will be taken’ﬁsing a
two (2) foot grévity type sampler. All sediment samples
will be placed in precleaned, teflon-lined, sérew capped
glass jars, labelled, chilled and returend to Recra for
analysis.  The same proceduresAas determined for ground
water will be followed after acguisition of the surface
water samples. All samples will be analyzed for the pre-

vious]y listedlparameters.

7.2.6 Chemical Analytical Methods - The procedures to be ufi]ized for

analyses of water, sediment and soil samples during this

investigation are in basic accordance with one or more of the

following reference texts: .

-19-




7.2.7

7.2.8

- Methods for Chemical Analysis of Water and Wastes, United

States Environmental Protection Agency,

- NIOSH Manual of Analytical Methods, 2nd Edition, United

States Department of Health, Education and Welfare,

- Standard Methods for the Examination of Water and

Wastewater, 14th Edition, APHA, AWWA, WPCF.

Quality Assurance Program - An overall UQualily Assurance

Program is essential for the production of high-quality analy-
tical data. Such a program requires precise control of labora-
tory activities. For the Quality Assurance Program in effect
at the lahoratories of Recra Research, Inc., the reader is
reterred to a document previously submitted by Recra Research,

Inc. to NYSDEC, entitled "Operations Manual - Field and

Analytical Services".

Engineering Evaluation Report/HRS Score - The purpose of this

evaluation report is to compile all existing and newly-
developed infarmation econcerning the sites, and utilize this

information to:

220~



- Evaluate feasible remedial alternatives at the sites and
prepare budget-level cost estimates for these alter-

natives.

- . Based upon this evaluation, recommend the most cost-
effective and environmentally sound course of remedial

~

action.

- Prepare a Hazard Ranking System (HRS) score for the sites.

It is presently anticipated that the output from this
Evaluation Report will consist of a single bound report, sub-

divided into at least the following sections:

- HRS Score - Utilizing USEPA's formal method of presen-
tation (Federal Register/Vol. 47, No. 137/Friday, Jduly
16, 1982, the fo]lowing completed work sHeet; ~will be
included in this opening section: HRS Cover Sheet;
Groundwater Route Work Sheet; Surfacé Water Route Work
Sheet; Air Route Work Sheet; Fire and Explosion Work

Sheet; and Direct Contact Work Sheet.

- Background

- Summar y of Project Activities

-21-




- Identification and Evaluation of Remedial Alternatives

- Recommendations

- Appendix - Complete Site Data Base

7.3 Estimated Costs

The estiamted cost per individual element of the preceding scope of

work are listed as follows:

0 Preliminary Field Investigation $11,409
0 Sampling and Analysis 10,316
0 Engineering Evaluation 4,030
Total Cost $25,755

-22-



APPENDIX A
REFERENCES

1.) NYSDEC Hazardous Waste Disposal Sites Report, G. D. Knowles; April 15,

1982.

2.) Letter from NYSDEC Thomas R. Christoffel, to Ferro Corporation Mr. . Dan

Parschall; May 7, 1982.

3.) Letter from Reilly Tar & Chemical Corporation W. A. Justin to Fer%o

Corporation Mr. Daniel T. Parschail; May 28, 1982.

4.) Letter from Ferro Corporation Daniel T. Parschall, to NYSDEC Mf. Thomas

R. Christoffel; June 2, 1982.

5.) Occupational Safety and Health Administration Material Safety Data Sheet;

February 5, 1976.

6.) Erie-Niagara Basin Ground-Water Resources N.Y.S. Water Resources

Commission, ENB-3; 1968.
7.) Geology of Erie County New York, Edward J. Buehler and Irving H. Tesmer,

Buffalo Society of Natural Sciences Bulletin, Vol. 21, No. 3; 1963.

8.) U.S. Geological Survey topograbhic map, Buffalo S.E. quadrangle; 1965.

9.) Site visit and personal interview with Ferro Corboration, Daniel

Parschall; July 28, 1983.
10.) Mitre, Inc. Hazard Ranking System; July 16, 1982.

11.) Codes, Rules and Regulations of the State of New York; 1966.




12.) NYSDEC Interagency Task Force on Hazardous Waste, ODraft Report on

Hazardous Waste Disposal in Erie and Niagara Counties, New York; March 1979.



| ~ APPENDIX B
HAZARDOUS WASTE DISPOSAL SITE REPORT

REVISED

Code: F

Site Code: 915020

Name of Site: Ferro Corporation-Specialty Ceramics Division
Region: 9

County: Erie

Town/City: Lackawanna _

Street Address: 661 wiliet Road, Buffalo, New York 14218

Status of Site:

0 Active ff]] area in southern plant property which primary relieved off-
spec company products. Tar spill in Norfhern Plant.

0 Property entered ditch across Willet Road.

0 'Urban/Industria1 moderately populated area.

0 Nearest dwe]]ing approximately 500 feet.

0 Nearest Water Body: South branch of Smoke Creek approximately .25 miles

‘ southwegt.

0 Nearest Water Supply: Enfire area se}viced by municipal water dragon
from Lake Erie. | | | |

0 High Groundwater table within 5 feet.

0 Soil type: fill.

Estimated Size: .5 acres

Type of Site: Fill in South. Spill in North

Hazardous Waste Disposed: Unknown




Type and Quality of Hazardous Wastes: Unknown

Present Owner: Ferro Corporation

Time Period Site was used: Unknown

Types

of Samples: Soil and Water

Remed

ial Action: Removal of most of the spilled tar. None in fill area

Statu

s of Legal Action: None

Permi

ts Issued: SPDES #003081; RCRA SWPIO 199842; EPA NYD043814003

Asses

sment of Environmental Problems:

0

Spilled material entering drainage system which ultimalely enter state

water course.

Assessment of Health Problems: Unknown

Person completing this form: Andre J. LaPres, Recra Research, Inc.

Date:

September 6, 1983
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Hazardous Waste 0123456738 1l 8
Quaatity
Tocal Waste Characteristics Score : 20
E TARGETS
Populacion Within 09 12 15 18 1 30
4=Mile Radius 21 26. 27 30
Distance to Semsitive 01 23 2 6
Eovironmeat
Land Use 01223 1 3
Tocal Targets §core 39
waletply O x 2 x 3 : 35,100
i S |
) Divide line (@] by 35,100 and multiply by 100 s, O

AIR R0UTE WORK SHEET
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FIRE AND EXPLOSION WORK SHEET

Distaace to Nearest
Population

Distance to Nearest
Building

Distancse to Sensitive
Eavironaens

Land Use

Population Within
2-Mile Radius

3uildings Within
2-Mile Radius

012035
013
@123

0@z 3
012045

0123@s

L w— O P b

facing Facto: ; Assigned Vaiue | Mlti- | Max. | Ref.
Racing ractor \ (Circle One, | plier i ScoreiScore [(Section)
1 . P [
= Containmen: @ - l I I h) | 7.1
= ~aste Characteristics 7.2
Direct Evidence @ 3 1 O 3
lsnitabilicy @1 2 3 1 O 3
Aeactivity @l 23 1 @) 3
incompatibility @123 1 @) 3
Hazardous Waste Quancizty O0(1j23 45678 1 \ 8
Total Waste Characteristics Score | l 20
3; .
" largets 7.3

‘ Total Target Score

13 24

Bowiesply [1]x (2] = 3] 13 1,440
) 5‘ . . )
ﬁ-‘.'vide 1meE-_l by 1,440 and multiply by 100 s;e= 0.9

FIRE AND EXPLOSIOM WORK SHEET




DIRECT CONTACT WORK SHEET

l Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) plier |ScorejScore | (Section)
1
Observed Incident @ 45 1 O ss 8.1
1f line is 45, proceed to line |4
If line is 0, proceed to line |
Accessibili:y 01 2@ 1 _5 3 8.2
3
Containment @ 1 O | s 8.3
i]was:a Characteristics n
Toxieity @123 s | 15 8.4
A ;
Targets . 8.5
Population vithin a 01345 4 8 20
l-@ile radius - ’ : I
Discadce to a ©onrz23 4 — 12
critical habitat
Toctal Targets Score H 32
61 1f 1ine |1 ] is 45, multiply | 1| x |4f x |5 : N
1f line |11 is O, multiply [2] x]31 x J4]x 3] 14 21,600
7
71 Divide line @ by 21,600 and multiply by 100 spc = O. l

DIRECT CONTACT WORK SHEET

t’- a4/ K
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Lawler, Matusky & Skelly Engineers



[ COUNTY OF ERIE | "y
' EDWARD V. REGAN (/ &
COUNTY EXECUTIVE

DEPARTMENT OF ENVIRONMENT AND PLANNING
95 Franklin Street - Buffalo, New York 14202

)AN E. LORING DIVISION OF F, \Vlll()\MP Nl,\l CONTROL.
IMMISSIONER - - I. ARTHUR HOEKSTRA. |
16) NA6-KT25 ' : DEPCTY COMMISSIONER

17 16) K4EH2TH

- S B W BN R I S UE B I aE e e

November 28, 1978

Ferro Corporation

Electro Division

661 Willet Road

Hamburg, New York

Attention: James J. Marino .

Dear Sir:

As you may recall a meeting and site inspection was conducted
on October 27, 1978.

Visual inspection of the site indicated areas of exposed material
(grinding wheels & some demolition debris) mainly due to stream bank erosion.

Even though the material observed is relatively innocuous, adequate
cover & seading. is required under D.E.C. Part 360. '

Cur Department is requesting that this be accomplished within
threz weeks from the date of this letter.

Should you have any questions, please contact our department

at &46-744,

The Town of Hamburg building inspector and the U.S. Corps of
Engineers-should be contacted to determine if any additional permits are
required by your company. '

you

) d /)/////

onal ’ﬁkﬁfﬁi‘jzzt—'
Se f Engineer '

cc: J. Baﬁazak

DT/maa
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HEGIRODIVISION:

EE 0y CORPONATION / ELECTRO DIVISION /661 WILLET ROAD / BUFFALQ, NEW YORK 14218/(716)825.7900/TELEX 91313

October 30, 1978

Mrr. Donald Tamul

Zirie County Dept. of Environmental Planning
Q% Franklin Street

Buffalo, New York 14202

Dear Don:

The following is the information requested per our meeting
on October 27, 1978.

According to a long time employee, we had stopped dumping
at the site in question about 1967. This area was used to

dump scrap grinding wheel, scrap brick and some refractory
products.

The products scrapped are not soluable, and deteriorate only
by weathering, and are not harmful.

If you have any questions, do not hesitate to call.

Sincerely,

‘ ~ / ‘ ‘ ','":1f, ’ PR
© Ll Sy et G

James J. Marino
Manager
Plant Engineering

JJIM: gmw

e
Thy

) -E .. I aam s
< _ - v
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Lawler, Matusky & Skelly Engineers
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. ELECTRO PLANT
- { ; FERRO CORPORATION

Rl - A 661 WILLET ROAD
" BUFFALO. NEW YORK 14218
TELEPHONE (716) 825-7900

July 21, 1983

Mr. John V. Deleo

County Of Erie

Départment of Environment & Planning
95 Franklin Street

Buffalo, N.Y. 14202

Dear Mr. Deleo:
n refer@nce to your letter of June 23, 1983, we submit the following:

a) - Ferro installed a Ball Mill wash station in late 1982 which became
operational last December. Its function is to reclaim green product
scrap for reuse imour product line.

b) The green product scrap is of three types:
1. ' : _ SicC, Hanover Clay, Goulac &
water, of scrap. ' E ‘
2, . SicC, Goulac and, water,-  of scrap.
3. L sic, Silicon metal, Lignosol and
water, of scrap.

c) The operation consists of loading the 6' dia. x 8' long ball mill with
2000 1bs. of green scrap, adding 250 gallons of water and running for
a number of hours. The mill is stopped, the water drained off and then
rinsed twice again with 175 gallons each rise. The water is directed
into a 12' x 60' x 4' deep, tapered concrete pit which holds approximately
11000 gallons of water. The washed green scrap is discharged from the
ball mill through screens and is dried prior to use.

d) To date, we have reclaimed 85,000 lbs. of green scrap and have used
approximately 16,000 gallons of wash water, The first 50,000 lbs. we
used only a single wash. Since January 1983, we have generated an
average of 5100 1lbs. of green scrap a month and correspondingly generates
approximately 1530 gallons of wash water.




e)

,l f)

h)

37,9

We have had to decant off our concrcte settling pit four (4) times
since we began the operation to a depressed land area as indicated
during your inspection of June 20th, where the water leaches into
the ground and/or evaporates, We have cleaned the pit one (1) time
during the same period and land-filled approximately three (3) cubic
yards ot $1C/clay tines and watér on our property.. -

It is our intcntion to use Niagara Sanitation to dispose of our semi-
solid waste from the concrete settling pit in the future to their
certified Depew, N.Y, landfill site. We will continue to decant off
small amounts of water as required to maintain the water balance of

our operation.

T have enclosed copies of (1) Niagara Sanitation's NYSDEC. Form

w/Permit No., (2) Material Safety Data Sheets on our Silicon metal,
3iC, clay and Goulac raw materials which make up our green scrap. '
The data sheet on Lignosol will be forwarded upon receipt from the
manufacturer.

We ask that you keep this information confidential.

Should you have any turther questions, please call me at 825-7900, Ext. 305
or Bob Mesanovic at Ext, 263,

Sincerely,

- ' C E'é_;azzé 527 C Cg '
- Dan Parshail

Engineering Manager

- DP/sms

" Enc.

‘ - - : v- ‘- _ -\ [_ : ' ) A
: : . : . ...
- -

-



D Y *  UNION CARBIDE CORPORATION - PERROALLOYS DIVISION

Ie purpose of this sheet is to set out pertinent information which may be necessary to

uate health, safety 2nd environmental hazards when handling the material; and to detar-
ine vhat precautions may be necessary. The handling practices outlined are recommendeg but
Ic limited thereto.

. . -
l . : SECTION I ' . oo
roduct Family or Name Silicon Metal & Alloys " Formula s, Fe-Si e
'oducts Covered if Sheet deals with Product Family: .
Silicon Metal Ferrosilicon (50%-90%) Silvery Iron
"“Superseed” Inoculant ‘ 'vaxon'

" SECTION II - TLV DATA ON PRINCIPAL ALLOY INGREDIENTS *

&nificant ‘Ingredients - Quantity T TLV (r;xg/M3) As published by ACGIH
Silicon 14-99% * 10.0 for elemental Si :
I _ % Source: Américan Conference of Governmental Industrial Hygienists - 1972_
l - ©“. . SECTION III - PHYSICAL DATA
,pearance and Odor____ Metallic Silver. No odor’. .
ing Point Range (Approx.)__ 2570° F. Si  Specific Gravity (Approx.) 2:0 to 7.0
.ex__2205-2520° F, Ferrosiljcon, Metal. Solubility Nil
Reactivity in WateSmall amounts of Hydrogen may

aporation rate etc. mot applicable to Ferroalloys) . -- .- evolve if moisture.is present.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA - o

la‘bustibilicy: Lump Material None

. " Fine Material Using a Combustibility Test, combustibility of minus 325 mesh
Eaterial is weak. Dust can be ignited when suspended in air; will propagate flame but is
ot expected to generate sufficient pressure to explode. :

I;inguishing Media & Special Fire Fighting Procedures DIy powder, sand, water fog.

SECTION V - HEALTH HAZARD DATA

" of Product Not known for alloys of silicon and iron. Refer to Section II for silicon.

:Fect of Overexposure Alloy is non-toxic in Lump form and no residual injury is expected.
gh concentrations of dust will cause some irritationto eyes, nose and throat.
iergency Procedures None.

lst Aid Procedures If necessary, flush eyes with water.

UNION CARBIDE CORPORATION ASSUMES NO RESPONSIBILITY AND MAKES NO
WARRANTY, EXPRESS OR IMPLIED, REPRESENTATION, PROMISE OR STATEMENT
AS TO COMPLETENESS, ACCURACY OR CURRENCY OF ANY DATA SO PROVIDED.

—— — . - ek DT T A T e - -




SECTION VI - REACTIVITY DATA

iStability Unstable Conditions to Avoid When finely divided, avo-
"Stable X contact with moisture during prolongzd storage.
1

Incompatibility - Materials to Avoid Caution should be observed when using with oxidizers
| —and acids such as Hydrofluoric Acid. Avoid associated or resulting fumes.

]Hazardous Decomposition Products Small anounts of hydrogen may evolve 1f’m01sture is
_present; also very small amounts of AsH3 or PHy may evolve on rare occasions in the

presence of moisture.
' SECTION VII-- SPILL OR LEAK INFORMATION

Expected Results under Certain Conditioas | None

Waste Disposal or Repack InformatloanVOId repacking material which is wet in closed or
sealed containers.

SECTION VIII - EMPLOYEE PROTECTION INFORI*ATIUN

|
|

Respiratory ?rofection - Lump None Dust or Fine Dust respirator in excessive dust
_ " : (USBM Approved Schedule 21-B)

"

Eye Protection ‘Standard. S ———

ther Clothing & Equipment Standard hand
protection required as mstal may have
sharp edges. -

As with other metal dusts, avoid contaxin-
ation of clothing.

entilation When necessary to achiave dust control and to achieve air change in
confined space situations.

SECTION IX - ADDITIONAL INFORMATION

e-milling, Handling, Storing, etc. IO problems expected when sizing to minus 8§ mesh. '
ecautions such as the use of inert atmosphere are advisable whem Sizing Eo 200 wmesm

ith more than SOZ minus 325 mesh.

rinding wet material may be hazardous due to the possibility of hydrogen evolution,

)

|




Cyprus Industrial Minerals Company 555 South Flower Street TWX 910) 321-5753
s Los Angeles, California 90071
Telephone 213) 489-3700

THIS FORM SIMILAR TO FORM OSHA-20
MATERIAL SAFETY DATA SHEET

SECTION | .
CHEMICAL NAME AND SYNONYMS . . TRADE NAME AND SYNONYMS
Hydrous Aluminum Silicate, Ball Clay Hanover
HEMICAL FAMILY " FORMULA . ..
¢ - Silicates Al,05 : 28i0; - 2H20 + Impurities

SECTION il - HAZARDOUS INGREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS % !;:""_’} ALLOYS AND METALLIC COATINGS % (LrLu\:;)
PIGMENTS BASE METAL
CATALYST . ‘ ALLOYS
VEHICLE METALLIC COATINGS
SOLVENTS :Lbhszgo':ﬂ:é OR CORE FLUX
ADDITIVES OTHERS
OTHERS
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES v % (J,‘.'i\:,;
SECTION il - PHYSICAL DATA
BOILING POINT (°F.) SPECIFIC GRAVITY (H30=1) 20-25
VAPOR PRESSURE (mm Hg.) . ' B ENT iAo TILE  Water only 15%
VAPOR DENSITY (AIR=1) (EVA’oRAT“’" “‘:I,E
SOLUBILITY IN WATER  Negligible '
APPEARANCE AND ODOR Cream, tan or gray colored with earthy odor.
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Msthod used) FLAMMABLE LIMITS Lol Us!

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZARDS




./ " AMERICAN
,\ caN comPANY MATERIAL SAFETY DATA SHEET |

ra

COMMON NAME:  Caleium Llcrnosulronate CREMIGAL ngnosu1fona4-

FORMULA:

SYNONYMS: See Above

TRADE NAMES: See Above

MANUFACTURER: American Can Company

SHIPPING NAME: DOT IATA

o M. _HAZARDOUS INGREDIENTS """ """ "

MATERIAL OR COMPONENT % TLV (REMARKS)

Nuite Known

BOILING POINT, 76omm Hg| Not Applicable MELTING POINT Not Applicable

SPECIFIC GRAVITY(H,0=1} Not Applicable BULK DENSITY 35 Lb./Ft.3

pH (1% Soin.) 7.0 SOLUBILITY IN WATER | 100%
%VOLATILES BY WEIGHT| ¢.0s |

APPEARANCE & ODOR Brown powder with slight odor

AMERICAN CAN CO., NEENAH TECHNICAL CENTER, P.0O. BOX 702, NEENAH, W! 54956



AN
= g % s,
T e A pd A = 4

t Y AUTOIGNITION
(Test Method) Not Applicable TEMPERATURE
FLAMMABLE LIMITS IN AIR,% BY VOLUME LOWER: 0.2 0z./Ft.> | upper:
EXTINGUISHING Water
MEDIA ~
SPECIAL FIRE .
FIGHTING r\one‘ Needed
PRECEDURES
UNUSUAL FIRE Flammable solids may provide conditions for
AND EXPLOSION e 3ou]
HAZARD . a dust explosion.

(REMARKS) Not a public health hazard.

PRIMARY ROUTES OF EXPOSURE: ( ) SKIN CONTACT ( ) EYE CONTACT
( ) INHALATION ( ) SKIN ABSORPTION ( ) INGESTION

EFFECTS OF OVEREXPOSURE: Studies to determine acute oral toxicity

. of lignosulfonates to rats produced’no
ACUTE EFFECTS: deaths from which an LDSO could be determined.

No effects of overexposure to lignosulfonates
are known.

CHRONIC EFFECTS:
Overexposure may resuit in the aggravation of existing conditions of the following:

( ) Liver ( ) Skin ( ) Respiratory System
( ) Kidneys . ( ) Eyes ( ) Central Nervous System

EYES:

Eyes should be irrigated with potable water.
SKIN: .

Skin should be flushed with clean water.
INHALATION: )

Remove from dusty area.
INGESTION:

Induce vomiting.

NOTES TO PHYSICIAN:

i 4



FERRQ CORPORATION. ELECTRO DIVISION

MATERIAL SAFETY DATA SHEET

SECTION | PRODUCT IDENTIFICATION

TRADE NAME AND SYNONYM$ Kellogg - 3AD

CHEMICAL NAME AND SYNONYMS Silicon Carbide Refractory

TSCA INVENTORY CAS #

CHEMICAL FAMILY ' FORMULA sic

SECTION /I HAZARDOQUS INGREDIENTS

_ TV TLV
PAINTS. PRESERVATIVES. & SOLVENTS | % | ,, o | ALLOYS AND METALLIC COATINGS | % (Unite:
PIGMENTS BASE METAL
CATALYST ALLGYS
VEHICLE : METALLIC COATINGS ' |

o : FILLEF METAL
SOLVENTS PLUS COATING OR CORE FLUX
ADTITIVES ) OTHERS
OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS. OR GASES % |, JLV

! (Units)

|
|

SECTION lil PHYSICAL DATA

BOILING POINT  nst appucable VAPOR PRESSURE = not aputicable
MELTING POINT VAPOR DENSITY nc: sooi-cable
SPECIFIC GRAVITY (H.0:1) 3.1 EVAPORATION nc: appicab'e
SOLUBILITY IN WATER  negiigible Insol VOLATILE not appiicadie
APPEARANCE
AND ODOR Gray - Black Color No Odor
SECTION IV FIRE AND EXPLOSION HAZARD DATA
I oo e o ——
. pphicable - MEDIA . . flammable aprhcable ]
METHOD USED E%&tﬁ?gagqulde. Dry LIMITS
SPECIAL FIRE FIGHTING
PROCEDURES none required
UNUSUAL FIRE AND none
EXPLOSION HAZARDS




-

PRODUCT
DESIGNATION

SECTION V HEALTH HAZARD DATA

HEALTH HAZARD DATA

PRINCIPAL ROUTES SKIN AND EYE O
OF ABSORPTION - IRRITATION as nuisance dust

SELEEXV:;‘;USRYEM PTOMS Dust trom product may cause irrnation of the respiratory system.

EFFECTS OF Proisnged exposure of dust may lead 1o pulmonary problems

EXPOSURE

EMERGENCY Skin—wes~ off with soar anC water

AND FIRST AID

Eves—rlush :mmec.2tely witr ciean wate: and call ocnihalmotog:st

PROCEDURES |

SECTION VI REACTIVITY DATA

CONDITIONS CONTRIBUTING CONDITIONS CONTRIBUTING
TO INSTABILITY TO HAZARDOUS POLYMERIZATION

INCOMPATIBILITY
(Marzrials tc Avord:

HAZARDOUS DECOMPOSITION Hazardous Dust (silica) may be produced if
PRODUCTS cut or ground.

SECTION Vii SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN

CASE MATERIAL IS Unzontaminaied mater3! may be scooped up for use If contaminaled scoar
RELEASED OR SPILLED or vatuu™ irt a recentacle for disposea! .
WASTE DISPOSAL ) -

METHOD Use 25 saritaty land!f:t in accordanze wrth local, state and federai regulaticn

SECTION Vil SPECIAL PROTECTION INFORMATION

VENTILATION PROTECTIVE EQUIPMENT _
REQUIREMENTS , y _EYE Recommended when cutting
MECHANICAL (General] : | GLoves

SPECIAL ' ' o o !RESMRATOquproved Dust respirg

is recommended

THER PROTECTIVE " ' 2 ]
(E)QLIFPMF;NQ[ =¢ .E : S | when cutting (NIOSH)

A

< SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TQO BE

TAKEN IN HANDLING
AND STORAGE :

OTHER PRECAUTIONS

tor

“The wnfurmation heren (5 giver tn geed faith but ne warranty. express or imphed. is made

"ESSENTIALLY SIMAILAR " TO FORM OSHA.20
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( cen

Lieben iodoform reaction. Cleavage of methyl ke-
tones with halogens (mostly iodine) and base to
carboxylic acids and haloform.

Liebig, Justus Von. (1803-1873) A German
chemist who founded the Annalen, a world-fa-
mous chemical journal. He was a great teacher
-of chemistry, training such men as Hofmann,
who did basic work on organic dyes. Liebig con-
tributed original research in the fields of human
physiology, plant life, soil chemistry and was the
discoverer of chloroform, chloral, and cyanogen
compounds. He was the first to recommend ad-
dition of nutrients to soils and thus may be
considered the originator of the fertilizer in-
dustry,

life, origin. (biogenesis). The succession of
chemical events that led up to the appearance
of living organisms on earth about 3.3 billion
years ago. According to one theory, substantiated

A

light hydrocarbon. One of a group of hydrocar-

light oil. (coal tar light eil).

LIGNIN SULFONATE

bon products derived from natural gas or petro-
leum; ethane, propane, iso- and normal butane
and natural gasoline (Cs and heavier). Produced
largely in southwest Texas and Louisiana, these
are used as feedstocks for a wide vareity of organ-
ics

Sec also liquefied petroleum gas.

light metal. In engineering terminology, a metal

of specific gravity less than three that is strong
enough for construction use (aluminum, magne-
sium, beryilium). '

light microscope. See optical microscope.

A fractional dis-
tillate from coal-tar with bp range from 110-
210C, consisting of a mixture of benzene, pyri-
dine, toluene, phenol, and cresols. The term is
also sometimes used for oils of about the same
bp range, but from other sources.

. = -3

by experimental evidence, this occurred as fol-
lows. The inorganic compounds originally pres-
ent were carbides, water, ammonia, and carbon

Grade: Technical.
Hazard: Highly flammable, dangerous fire risk.
Use: Source of benzene, solvent naphthas, toluene,

dioxide. The carbides reacted with water to form
methane, which in turn reacted with ammonia

phenol, and cresols. :

and water vapor as a result of an electric impulse light water. (1) A fire-fighting agent consisting

to form amino acids, porphyrins, and nucleotides
(or their precursors). All these compounds have
been created artificially in the laboratory. It has
further been shown that amino acids and nucleo-
tides can be concentrated into proteins (and
probably nucleic acids) by the action of zinc-
bearing clays, which were present along the
shores of the primeval oceans. Little or no free
oxygen existed in the primordial atmosphere,
which consisted chiefly of reducing gases. The
complex chemical reactions which eventually re-
sulted in the formation of DNA took place in
an anaerobic aqueous environment and the earli-
est living organisms developed in a nutrient solu-
tion in which free oxygen finally appeared by
the photosynthesis of algae. Another theory ad-
vances the idea that essential life chemicals such
as purines and amino acids were formed under
primitive conditions from aqueous solutions of
hydrogen cyanide. Both these theories are based
on research carried out by highly competent bio-
chemists.

ligand. A molecule, ion or atom that is attached
to the central atom of a coordination compound,

lignin sulfonate. (lignosulfonate).

of a water solution of perfluotocatbon com-
pounds mixed with a water-soluble thickener of
the polyoxyethylene compound type. It can be
used simultaneously with dry chemical to
smother gasoline or similar fires. (2) Ordinary
water (as distinct from heavy water) used to both
cool and moderate nuclear reactors.

lignin. A phenylpropane polymer of amorphous

structure comprising 17-30% of wood. It is so
closely associated with the holocellulose which
makes up the balance of woody material that
it can be separated from it only by chemical reac-
tion at high temperature. It is believed to func-
tion as a plastic binder for the holocellulose fi-
bers. It is recovered from wood-processing wastes
in limited amounts.

Use: Stabilization of asphalt emulsions, ceramic

bifider and deflocculant, dye leveler and disper-
sant, drilling fluid additive, precipitation of pro-
teins, extender for phenolic plastics, special
molded products, source of vanillin, phenol, and
of a component of battery expanders.

A metallic

a chelate, or other complex. Thus, the ammonia sulfonate salt made from the lignin of sulfite

molecules in [Co(NH3)s}*** and the chlorine
atoms in [PtCle]~ are ligands. Ligands are also
called complexing agents, for example EDTA,
ammonia, etc.

See also chelate, coordination compound.

pulp-mill liquors, mw range 1000-20,000.

Properties: Light-tan to dark-brown powder, ho

pronounced odor, stable in dry form and rela- ,
tively stable in aqueous solution, nonhygro-
scopic, no definite mp, decomposes above 200C,
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d about 1.5, forms colloidal solutions or disper-
sions in water, practically insoluble in all organic
solvents.

Use: Dispersing agent in concrete and carbon
black-rubber mixes, extender for tanning agents,
oil-well drilling mud additives, ore flotation
agents, production of vanillin, industrial clean-
ers, gypsum slurried, dyestuffs, pesticide formu-
lations. Commercially available as the salts of
most metals and of ammonium.

lignite, (brown coal). A low rank of coal be-
tween peat and sub-bituminous, it contains 35-
40% water. It occurs in the continental US,
Alaska, Germany and the Netherlands. Its Btu
value is low. Drying, crushing and pelletizing
lignite with an asphaltic binder for direct use
as fuel has been successfully demonstrated.
Polymer resins (polyesters and polyamides) can
be derived from lignite by oxidation with nitric
acid, followed by extraction of the nitro-coal ac-
ids, which are the basis of the polymer molecules.
Peat can also be used. A process for gasification
of lignite to produce methanol is approaching
commercial development in Sweden.

See also peat, gasification.

lignoceric acid. (n-tetracosanoic acid).
CAS: 557-59-5.  CH3(CH,):,COOH.
A long-chain saturated fatty acid found in minor
quantities in most natural fats.

Properties: Crystals, mp 84.2C, bp 272C (10 mm),
d 0.8207 (100/rC), refr index 1.4287 (100C),
nearly insoluble in ethanol.

Source: Lignite and beechwood tar, peanut oil,
sphingomyelin.

Grade: Technical, 99%.

Use: Biochemical research.

“Lignosol.”*" TM for a series of calcium, so-

— dium, and ammonium lignosulfonates. These -

compounds are mixtures of lignosulfonates and
wood sugars. Special grades are available which
have low wood sugar content.

Use: Binders, dispersing agents and tanning
agents. ‘

lignosulfonate. See lignin sulfonate.

*“Lignox.”238 TM for a soluble calcium lignosulfo-
nate in dry powder form.
Use: Treatment of drilling mud containing cal-
cium jons and in brine emulsion muds. '

ligroin, A saturated volatile fraction of petroleum
boiling in the range 60~110C. There is a special
grade of ligroin known as petroleum benzin.
Hazard: Highly flammable, dangerous fire risk.
Toxic by ingestion and inhalation.
Use: Solvent for resins, paints, varnishes, etc.

lime acetate.

lime, hydraulic.

LIGNITE ' 700

“Lilial.”2#” TM for p-tert-butyl-a-methylhydro-
cinnamaldehyde.  C;HxO.

lime. Fourth highest-volume chemical produced
in US (1985). Specifically, calcium oxide (Ca0),
more generally, any of the various chemical and
physical forms of quicklime, hydrated lime, and
hydraulic lime (adapted from ASTM definition
C41-47). Noncombustible. For further informa-
tion, see National Lime Association, 925 16th
St. N.W., Washington, D.C.

Hazard: Unslaked lime (quicklime) yields heat on
mixing with water and is a caustic irritant.

Use: See calcium oxide, calcium hydroxide.

See also following entries and note under calcium
oxide.

See calcium acetate.

lime, agricultural. " Lime slaked with a minimum

amount of water to form calcium hydroxide.

lime, air-slaked. Lime which has absorbed carbon

dioxide and moisture from the atmosphere. It
consists of a powder composed of calcium car-
bonate and calcium hydroxide.

lime citrate. See calcium citrate. .

lime, chlorinated. (chloride of lime; bleaching

powder). CaCl(Cl0)+4H,0
Properties: White powder, chlorine odor, mp (de-
composes), decomposes in water, acids.
Derivation: By conducting chlorine into a box-
like structure containing slaked lime spread upon
perforated shelves.

Grade: 35-37% active chlorine, technical.
Hazard: Evolves chlorine and at higher tempera-

tures oxygen. With acids or moisture evolves
chlorine freely at ordinary temperatures.

Use: Textile and other bleaching applications, or-

ganic synthesis, deodorizer, disinfectant.

See also calcium hypochlorite, bleach.

lime, fat. A pure lime which combines readily

with water to form a fine white powder, free
from grit, and makes a smooth stiff paste with
excess of water. Must not be loaded hot.

See also lime, lean.

lime, hydrated. See calcium hydroxide.

A variety of calcined limestone
which when pulverized absorbs water without
swelling or heating and gives a cement that hard-
ens under water. The limestone burned for this
purpose usuatly contains 10-179% silica, alumina,
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COUNTY OF ERIE
A DEPARTMENT OF ENVIRONMENT AND PLANNING L
DIVISION OF ENVIRONMENTAL CONTRCL L

* *k *  CMEMORANDUM 0 * * ¥

FROM: Ronald D. Koczaja _ DATE: 1/13/84
TO: Donald Campbell

SUBJECT: N.Y.S. Superfurd-Consultants Report Ferro Corp- ,
66l Willet Road, Lackawanna. :

s -

-

The coampany produces grinding wheels and refractory goods
for industrial purpcses.- Processes erployed at the facility
reportedly do not produce any hazardcus waste. A low lying area cn
plant property was used as a landfill for off-spec yroduc* ané ficor
sweepings. The area landfilled was targeted as an expansion site
for production facilities.

A preliminary hazard rarking score of 2.6 was deternirea for
the site following the evaluation of existing data. The consultant
has reccmmended a Phase II follow up study of the site. This
evaluation will cost an estimitadl $25,755. The Phase II studyv wil
obtain data to allow campletion of a £inal hazard ranking score via
the Mitre Model, evaluate remeiial measures and recommend the rest

Fcr reasons listed belaw, it is not believed that a Phase II
> evaluation of the site is necessary.

Tate in 1981 the DEC conducted a sarpling procram at

h
Ferro Corp., Willet Road facility. The program inciuded suriaca
water and sediment samples ta“\'oi. frow five points. Sampling points

filled

were located in drainage ways to the North and West of the landfi
area. The data genorated as a result of the sanrpling indicated that
the sediment was contaminated Ly phenolics, chramium, and lead.
Levels of chromium and lead fauni are within the reported range of
thesa elements as connonly ccours in mineral soils. Three of the
five sediment samnples contained phenolics above the limits of
detection (110 ppm, 29 ppm, 0.3 13w). The concentrations of
chromium, lead, and phenolics in the ditch sediment did not rasult

-+
o

a contravention of surface water quality -standards. The - .
consultants expressad their concern over the level of PMAs founad
in the sediment and water sarplad. Basad on Ferro's praduction
processes, it would not be expectad to be a major source of FNAS

such as coxe praducers or coal fivad pover generators.

Available geologic data sugjests the site is on a layer,
approxtmately (0 feet thick, of ghcial,fill,, These soils are
estimated to have a permweability of 107°-1077 an/sec. Bedrock
below the unomnsolidated layer is arey limestone and fissilz grey

shale.

U

e y’,’li;;

@(L D é)?g’!:

l cost effective remesdial action.




Dconald Campbell .
January 13, 1984
Page 2

The Phase II study proposal contains provisicns for air
monitoring, geophysical exploration, subsurface investigation,
monitoring well installation, and sarpling and analysis.

There is no evidence to indicate that substantial quantities
of volatile materials were placed within the firm's landfill area.
We therefore question the neced for air monitoring to chacterize the
potential air hazards associated with the site. This could result
in the Ferro Corp. undertaking a program which would provide
background air quality data not related to the landfill.

i Enough information exists to determine the location of the
fill area. The accurate description of the site boundaries seems to
preclude the nesd for a geophysical study of the area. The general
geology of the area, soil tyies, and depth to bedrock has been
fairly well established in the vicinity. Data generated to refine
existing geclogic information dees not Seem necessary to characterize
any pctential hazard associated with this site. The type of waste
dispcsed and its location has already been established. Ferro
Corp. has not changed its processes or broduct line appreciably over
the years. A representative cwposite sample of curren: waste shculd
aépproximate the mix contained in the landfill. The corposite cauld
then be used to estimate the cffect the waste could have on
grouncwater. The groundwater is not usad as @ saurce of potable
water. Water is supplied from Lake Erie ang distrituted throuch -a
public supply. Very little banefit would e obtaired frem 2
groundwater sarpling program. The firm's raw rateriais consist
pPrimarily of alumina ard stiiam carbide clay. . Cff-sgec finished
product and flcor sweepings of the raw naterials were disposed of
in the landfill. Leachate pralucad fiarg these materials would not
be expected to render the grounlaters unsuitable as a potsntial
Scurce of drinking water. The effect that this site would nave cn a
potential groundwater scurce ef potable water is censiderad
negligible basad on the type ani volume of waste, nature of the
soils, and current value of grouniwater as a drinking water supply.

The value of PNAs rerovtad during the 1981 Dec study fell
within the rangs of PNA levels found in other industrial areas of
Erie County. FNAs in the soil mwy te a vegional characteristic
associated with the Past and anvent caonay of the area.

A study cf
PNEs in the soil, with the Cost hwme by Ferro Corp., cannot ke

Jjustified. They are not belicvnd to e A M2 jor producer of PNAs
and the levels found in the soils cannot be directly associated with
the landfill cperation or their wasnte.




+ ponald Campbell
~January 13, 1984
. Page 3

Approximately 403 of the Phase II cost will result from
sampling and analysis. Based on informatiocn already availakle, it is
not believed that the site poses a problem worthy of such an
expenditure by the State or Ferro Corp. We do not believé that the
site poses any hazard that will require remedial action and therefore

feel that any costs associated with the evaluation of remedial
alternatives are not justified.

RONALD D.KOCZAJA
Asst. Env. Quality Engineer
Division of Environmental Control

e
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New York State Department of Environmental Conservation o +7
fivision of Jeculztory Affairs-Kegion § .ﬂﬁjb///'

(GG Delaware Avenue, Buffalo, Hew York 14202-1073 hﬁf 1A;f
716/€47-4551 - - [g’l : -
"l .

) . { Henry G. Williams

Commissioner

PERMIT TRANSMITTAL LETTER

Dear Permittee:

Enclosed is your permit which was issued in accordance with
applicable provisions of the Environmental Conservation Law. The
permit is valid for only that project, activity or ocperation
expressly auttorized. If modifications are desired after permit
issuance, you must submit the proposed revisions and receive written
approval from the Permit Administrator prior to initiating any
change. If the Department deterwines that the modification
represents a material change in the scope of the authorized project,
activity, operation or permit conditions, you will be required to
submit a new application for permit. ‘

PLEASE REVIEW. ALL PERMIT CONDITIONS CAREFULLY, INCLUDING ANY
MONITGRING REQUIKEMENTS AND/OR COMPLIANCE SCHLEDULE THAT MAY BE
REQUIRED:. 1IN PARTICULAK, IDENTIFY YGUR INITIAL RESPUMSIBILITIES
UNDES THEIS PERMIT IN ORDER Tu ASSURE TIMELY ACTION AND AVOID LATE
REPCKRTING IF KEQUIRED. SINCE FAILURE TC COMPLY PRECISELY WITE
FEXMIT CONDITIONS MAY BE TREATED AS A VIOLATIGN OF THE ENVIROMMENTAL
CONSERVATIOUE LAW, YCU ARE REQUESTED TO PROVIDE A COPY OF THE PERMIT
TG THE PROJECT COWTRACTOR, FACILITY OPERATOR, AND OTHER PERSOKS

DIPECTLY RESPONSIBLE FGR PERMIT IMPLEMENTATIO®N (IF ANY)..

If you have any questions regarding the administrative
processing of this permit or request for modification, please contact
this office at the above address. Technical questions relating to
specific permit conditions should be directed to Bruce Wager.

Respectfully,

Steven J. Doleski
PRegional Permit Administrator

cc: Reg. 9, Div. of Water e

Attachment(s) SPDES NY 0030881




9:20-2 (7189)

Neve YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERvATION

State Poliutant Discharge Elimination System (SPDES)
DISCHARGE PERMIT
Special Conditions (Part 1)

Industrial Code 3225, 3257 Facility IDNumber: NY- 0030881
Discharge Class (CL) 01 UPA fracking Number: __90-86-0923
Toxic Class (TX) 0l Effective Date (EDP): __2/1/87

Major D.B. 01 Expiration Date (ExDP): 2/1/92

Sup UL.B. 01 Modification Date(s):

. This SPDES permit is issued in compliance with Title 8 of Article 17 of the Environmental Conservation Law of New Yo
State and in compliance with the Clean Water Act, as amended, (33 U.5.C. §1251 et. seq.) (hereinafter referred to as “th

Act”).

Permittee Name:

Attachment(s): Ceneral Conditions (Part 11,2/85

Atin: Mr. Bruce Tarquino

H

Ferro Corporation

Street: One Erieview Plaza

City: Cleveland State: Ohio Zip Code: _h4lla

is authorized to discharge from the facility described below:

Facility Name:

Ferro Corporation

from Qutfall No.

Location (C,T,V): Lackawanna County: Erie

Mailing Address (Street): 661 Willett Road

- Mailing Address (City) Buffalo (C) State: _New York Zip Code: _14218

004 at: Latitude __ 42° 48' 15" & Longitude 78° 48' 18"

into receiving waters known as: unnamed tributary of Smoke Creek Class D

and: (list other Quitfalls, Receiving Waters & Water Classification)

in accordance with the effluent limitations, monitoring requircments and other conditions set forth in this permit.

- This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the per
mittee shall not discharge after the expiration date unless this permit has been renewed, or extended pursuant to law. To be
authorized to discharge beyond the expiration date, the permittee shall apply for permit renewal as prescribed by Sectians
17-0803 and 17-0804 of the tnvironmental Conservation Law and Parts 621, 752, and 755 of the Departments’ rules and ®

regulations

g

Steven J. Doleski . /// ’7//377 ;

PERMIT ADMINISTRATOR | DATE ISSUED |ADDRESS 600 Delaware Avenue
\Buffalo, New York 14202-1073 |

Distribution:

Region 9 Div. Water; Albany, BWFD, TSS: Dr. Baker, EPA Reg. II;
ECDEP; Great Lakes Commission

l
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91-20-2a (7/84) ; - Facility 1D #_NY 0030881

Part 1, Page 2 of 5

FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS t
During the Period Beginning EDP 2/1/87
and lasting until __ ' EDP + 5 vears 2/1/92

the discharges irom the permitted facmty shall be limited and monitored by the

permittee as specified below:

Minimum
. Monitoring Requirements

Outtfall Number & o Discharge Limitations Measurement Sample
Effluent Parameter Daily Avg. Daily Max. Units Frequency |, Type
001 No monltorlng required, sanitary wastes only, no industrial wastes or wash water

shall be allowed.

No monitoring required, stormwater only
004 Boiler Blow-down, Cooling Water and Stormwater
Flow ' Monitoring Only . gpd Monthly Instantaneous
Total Suspended Solids 20 40 mg/l Monthly Grab

pE (range) 6.0-9.0 . _ SU Monthly Grab

Prohibition

The permit application must list all the corrosion/scale inhibitors or biocidal-type

compounds used by the permittee. If use of new boiler/cooling water addltlves is intended,
application must be made prior to use.

Boiler chemical additives currently in use: Nalco Transport 7202, Nalco 780




91-20-2e (7/184) Facility ID #__NY 0030881

Part 1, Page .3 of __ 5

- an .-

Definition of Daily Average and Daily Maximum
The daily averagé dischf]rge is the total discharge by weight or in other appropriate units as specified herein, during a calen-
dar month divided by the number of days in the month that the production or commercial facility was operating. Where les:
than daily sampling is required by this permit, the daily average discharge shall be determined by the surnmation of all the
measured daily discharges in appropriate units as specified herein divided by the number of days during the caicndnr manth

when the measurements were made.

The daily maximum discharge means the total discharge by weight or in other appropriate units as specified herein, during

any calendar day.

Monitoring Locations
Permittee shall take samples and measurements to meet the monitoring requirements at the location(s) indicated below:

(Show locations of outfalls with sketch or flow diagram as appropriate).

See next page
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91.20-2 (7/84) Facility 1L %__NY 0030881 l

Part 1, Page 5 oi 5

MONITORING. RECORDING AND REPORTING

a) The permittee shall also refer to the Generzi Cenditions (Part 1) of this permit for additional information cencerning
monitoring and reporting requirements and concitions. l

D} The monitorning iniormation reguired by this permit shall be:

T Summarized. signed and retained for a period of three years from the date of sampling for subsequers inspecii
oy the Department or its designated agent.

X Summarized and reported by submitting completed and signed Discharge Monitoring Report forms orce cvery

b month(s) to the locations specified below. Blank forms available at department offices listed belr'..
The first report will be due no later than __August 28

Thereatter. reports shall be submitted no later than the 28th of the following month(s;: February & August

Department of Environmental Conservation - 1
Regional Water Enginer

600 Delaware Avenue .

Buffalo, New York 14202-1073 .

Department of Environmental Conservation
Water Division

50 Wolf Road,

Albany, New York 12233

: , Chief
Permit Administration Branch :
Planning & Management Division
USEPA Region 1!, 26 Federal Plaza

New York, New York 10278

¢) if so directed, Monthly Wastewater Treatment Plant Operator’s Reports should be submitted to the Regional Engincer
and County Health Depantment or County Fnvirnnmental Control Agency specified above.

g

Py

Ctapplicable only if checked) _ | '

Monitoring must be conducted according to test procedures approved under 40 CFR Part 136, uniess other tesi
procecures have been specified in this permit.

e) Ii the permittee monitors any pollutant more frequently than required by the permit, using test procedures approved
under 40 CFR 13€ or as specified in the permit, the results of this monitoring shall be included in the calculations and
recording of the data on the Discharge Monitaring Reports. :

) Calcuiations for all limitations which require averaging of measurements shall utilize an arithmetic mean unless othe:.
wise specified in this permit.

8) Unless otherwise specified. all iniormation recorded on the Uischarge Monitoring Report shail be based unon
measurements-and.sampling carried out during the most recently compieted reporting period.

h} On or after April 1, 1984, any laboratory test or sarnple analysis required by this permit for which the State Commis-
sioner of Health issues certificates of approval pursuant to seciion five hundred two of the Public health Law shail
be conducted by a laboratory which has been issued a certificate of approval. Inquires regarding !ab0ratoryl
certification should be sent to the Laboratory Certification/Qualiiv Assurance Croun o :

Department Center for Laboratories and Research, Division of Environmental Scierces. The Nelson A. Rockefeiler
Eroire Stat: Olaoa A e e N e e 1. 1A,
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GEOLOGY AND TOPOGRAPHY

The Erie-Niagara basin is underlain by layers of sedimentary bedrock
which are largely covered with unconsolidated deposits. Descriptions of
the various bedrock units are given in figure 2. The bedrock consists
mainly of shale, limestone, and dolomite; the Camillus Shale contains a
large amount of interbedded gypsum. All the bedrock units were built up
by fine-grained sediments deposited in ancient seas during the Silurian
and Devonian Periods and, therefore, are bedded or layered. The dip of
the rocks (inclination of the bedding planes) is gently southward at from
20 to 60 feet per mile, but the average dip is between 30 and 40 feet per
mile. The dip is so gentle that it is hardly perceptible in outcrops.

The unconsolidated deposits are mostly glacial deposits formed during
Pleistocene time about 10,000-15,000 years ago wheh an ice sheet covered
the area. The glacial deposits consist of: (1) till, which is a nonsorted
mixture of clay, silt, sand, and stones deposited directly from the ice
sheet; (2) lake deposits, which are bedded clay, siltL, aud sand that
settled out in lakes fed by the melting ice; and (3) sand and gravel
deposits, which were laid down in glacial streams. The glacial sand and .
gravel deposits are of both the ice-cantact and outwash types, as will be
explained later in the report. fhe glacial deposits generally are less
than 50 feet thick in the northern part of the basin. They are consider-
ably thicker in some valleys in the southern part and reach a maximum
known thickness of 600 feet near Chaffee. Other unconsolidated deposits
are alluvium formed by streams in Recent times and swamp deposits formed
by occumulation of decayed plant matter in poorly drained areas.

Relief of the present land surface is due to preglacial erosion of
the bedrock and subsequent topographic modification by glaciation. In
contrast to the southward dip of the rocks, the land surface rises to the
south largely because preglacial erosion was more vigorous in the northern
part of the basin. The shale in the southern part of the basin Is some=-

_what more resistant to erosion than the rocks in the northern part of the
basin but not significantly so. Figure 3 shows the relationship of the
topography and rock structure and delineates the two topographic provinces
of the basin: the Erie-Ontario Lowlands and the Appalachian Uplands.

The rocks crop out in belts which trend generally east-west. The bedrock
geologic map, plate 2, shows that the outcrop belts bend around to the
southwest near Lake Erie. They assume this direction mainly because
relatively intense erosion in the Erie-Ontario Lowland near Lake Erie

has exposed the rock at lower elevations than farther east. The Lockport
Dolomite and the Onondaga Limestone, because they are relatively resistant
to erosion, form low ridges in the northern part of the basin. Tonawanda,
Murder, and Ellicott Creeks descend the escarpment of the Onondaga at
falls and cataracts.

In the hilly southern half of the basin (the Appalachian Uplands),
preglacial valleys, deepened by glacial erosion, are cut into the shale.
The valleys are partly filled with glacial deposits so that some of the
present streams flow 200 to 600.feet above the bedrock floors of the
valleys as shown in figure 3.
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Figure 2.--Bedrock units of the Erie-Niagara basin.
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Table 6.-<Records of selected wells In the Erle-Nlagers basin (Continued)
Veor Aiitede _Vater lavel 7 Gstimeted
com= Typs Cepth Dep .6 sbove Below Hethod  pumpage
Vel ple~ of of to VWater-bearing tes fend of or ow
nusber County Owner ted well well Dismeter bedra:k materiol tovel surfsce Oste e {gellom Use Remarks
{reat) {lnches) (fan:d (test) (foot) . per day)
24)-849-1 Erte ¢, Lockwod 1964 orl s [ allk Shale 8o - - st - ir Yield 25 gpm {r); coslng 27 ft In depth ond is
i . N slo1ted to adeit water from & gone of fractured
g R : shale.
)-85)-1  do. k. Filler 1954 orl T I} 2 do, 760 w7 T-22-63 Jet 100 [ Arad; Lron; yield 10 gpm (r).
143-854-1 do, ~cme Shale Brick 1926 brl 8.2 108 T do, 660 19.3 7-12-63 Soe - v, Aol temp 49,5,
0., Inc, . .
13-855-)  do. do. 1956 ot SO 6 - do. 8s5 18 - s- - U hnal; teep 51.5, 7-22-63.
144-814-1  Wyoming L. Les 1953  Oel €150 . 6 el20 do. 1,695 37,1 8-10-63  Jet 00 0 tron.
Wh-824-4 do. &, Danlsl 1958  0r) 0.3 3 6 do. 1,618 6.7 . 1-20-6) Sw 153 [ Anal; lron; H3s; yleld 10 gpa ().
Wh-826-3 o, i, Almater 1956  Oug 13, ° 30 - Sand and gravel 1,270 6.7  2-20-6) Swe 2% [} Ansl; 12 ft of clay overlies send end grave) ir),
Wh-829-1 Erle J. McLaughlin 1966 Or) 425 6 .. do, 930 [{H J-62 Jat 500 [} Anal); gos.
44-830-1  do. K. Ulrich 1960 Orl 4.5 (] 8 shale 100 105 7-18-63  Jet 159 0 Acsl; yisdd 15 gpa (r).
IM--B).S-I do, 4, Plugh 1958 orl 92.8 [ - Sand and gravel 895 .4 8-14-63 Jot 150 [} Ansl; 1mn; ges.
Wh=B36-1. do, 0, Nl taan 1956 Ork 1208 7 b0 Shale 895 N4 8-14-6) Jot 3p0 [ ] Ansl; tron; ges; yleld 1Y gpm (r).
28 -Bh4-) do, R, Bsun 1955 ort 505 é 220 .do. 900 3.0 }-25-6) Jot 150 ] Anal; tron; yield 2 gpm (r).
' 1Wh-BU6-1 o, t. Sleger 1957 o 65y - 6 15 do. 875 6.8 1-23-63 e MC 0 Aal: bree,
\‘g‘ 244-848-1  do. . Martino 1959 br1 . 650 6 e do. - 715 W6 1-22:6)  Jet - U0 Nab HpS.
R . . .~
245-817-1 \yoming A, Schwedt 1956 [ 4] 4.9 6 - do, 1,400 12.8 g-t0-63 Sw 200 L] A-ab: yliald 6 gpa (r).
' . .
245-818-1 do, Yarysburg Vater 1947 orl  rhI8 [ o= Sand and gravel [ F13 6 1-12-63 Tur 20,000 [¢] Arab: temp 50, 7-26-6); open-end caslag; .est pumped
dstrict : f, 8t 125 gpm; puspling test 60 gpm, dd 6 - (s,
245-830-0 Erle R, Wilson 1963 ort | " [ ] - ok Send and gravel; 950 30.7 7-10-63 Sud 200 [ Aral: balled 20-25 gpm (r).
. : shale -
245-846-1 do. 3. Celelacovo 1960 orl 57.7 6 i‘og Shele - 18§ 8.3 7-15-6) Jdot 50 [] Anel; leon; yield 3 gpm (r).
246-818-1 Vyoming G. dwetsch 194 Orb 132 6 (1114 ‘Ao. 1,090 Flow L - 1co [ Anel, lron; flowed 20 gpm, 1S ft above LS when
i drillad (r); no puwp; two-story house I3 Suoplied
. . by arteslian pressure,
246-824-1 do, C. George 1949 ort 6.0 [ alt do, $,525 6.7 - 8-10-6) Soe w o Anal; ylald 2 gpm (r).
2'06'-8)’0-1 Erie €. Reed 1960 Orl 7. 12 Y do, 1,150 p22.% 8- 2-6) Jot 300 [] Anel; gas; yletd 2 gpm (r); o dynsalts charge wes
. . . flzed In the well In on unsuccessful stiowps to
] Imgrove the ylald; o well) drilied 80 ft sway,
¥ R $0 1t deep i3 “dry."
246-833-1 do, 0,. Peterson 1962 el si4O . [ on Shale 1,015 p68.5 8- 1-63 Jot 100 [] Ansl; lron; ges; yleld 2 gpm,
246-836-" do, ¥illage of Eest Mrora 1934 ort  rios i 12 '« Sand snd grevel 895 9.5  10-14-4)  Tur 250,000 P Lron; screen, l2-inch dlsmater, 6-gsgs slhot,
K - . : 75+105 ft; gravel packed; pumping rite 300 ppm;
\ . . . pusplrg test 690 gpm, swl 9.5 fe, d¢3 86 § ¢ (r),
-t do.. 0, (1) Or) " r130.5 16 - do. 89s (23 te13-42 Tur 260,000 [£] Iron; screen, I6-Inch dismeter, 6-gage slot,
. ' 129.5-130.5 f1; gravel packed; pumping rete
' 430 gpm; pumping test 700 gpm, swl 5 fe, dd 102 N,
«3 do. do, 1950 ord 12} [}] - do, 835 ) . 10=-11=-51 Tur - U, PS  Screen, 18-inch dlemeter, 107.5-122.5 f¢; grovel
. N i : pocked; pumping test 420 gpm, swl 13 f¢,
44 16,6 11,
- Table 6.--Records of selecied weils In the Eria-Hisgars besin (Continued) .
Yeor Aiiltude Water Jevel Estimated
rame  Tuna  (enth Dep:n above Below - er.:od puwqu
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Table 6,==Records of selscted wells In the Erie-Nlagare basin (Contlinued) : K.'
- .-
Yasr Altltude Mager lgvel Escimated ’
com= Type Depth Depth above Below Hethod puspege .
Vel plee of of to Water-bearing ses tend of or flow 4
number County Ownar ted well well Olamster bedrock meterisl level surface Date 1fe  {(gellons  Use Remachs
{teet) (inches) (fest) (feet) (feoet) per day)
26-836-4 Erie Village of East Aurore 1961 ord  ri22 [}] == Sand and grave! 89s (2] 5-16-6) Tur 250,000 (43 “tron;.screen, 12-Inch dismater, 6-gsge slot,
107-122 ft; gravel packed; puspling rate 4350 gpe.
26-84)-1 do. L, Godfrey 1950 orl 45.3 (3 40 do, 8)o “12.9 7-26-63 - Jet 100 [] H3$; ges; clay overlies water-besring grevel (r),
248-848-1 do, €, Stocking 1953 or) 27.8 6 o7 Shale ~ . ns 5.3 1-21-63 Jeot - Ir H3S; used for Yewn sprinkiing only.
Wb -849-1 do, . Dapst 1955 Orl 9.4 7 [}1 do. 685 9.2 7-17-6) Jot 50, [} Anel,
247-823-1 Vyoming P, Heoter 1957 orl 36.6 6 .- Sand end gravel 1,160 15.6 8- 9-6) Jot 300 [ 3 o,
2b7-833-1 Erle T. Sictorl 1956 Ort 28,0 6 a6 Shele 94s 6.5 8- 1-6) S - [} fron; H3$; unused because water quslity Is poor,
7-836-) do, A, Schuster 1961 Orl TN 6 230 do, 860 ISI.‘ 7-30-6) Sw 150 [} Tron; H28; yleld 10 gpm (e).
- 1
W7-838-4 do, 0, &ngel 1956 orl 3.4 6 114 da, 960 6.6 1-30-6) $u 150 0 Analy Hp$,
. 24)-840-1 do. A, Malovich 1959  on) 40,6 ] 030 do. 890 na 7-26-6) Swe 200 ° Ansl); lron; blesting charge flred In wel) to
Improve yleld,
247-842-1 do. J. Salth 1959 orl 51.5 7 o= Sand 830 9..5 7-26-6) Jat 250 ] Anal; lron; W3S,
248-818-1 Vyoming 0. Block alg4o Orl  rik0 [ .. Shale 1,045 Flow o= Sue 1,400 [} Anal; ges; lron; temp 51.2, 8-12-6); flows about
} gpm, 2.6 ft below LS; occeslonslly water tevel
has fallen below end of drop plpe, 35 ft below
surface while pusplng,
] 148-825-1 do, N, Fon 1963 Ot rll2 ' 8 12 do. 1,115 20.8 8- 2-6) Subd - 150~ ] Ansl; yleld | gpm (r); water-besring zone at IV ft;
O no lower water-bearing zones,
(Vo) 248-828-) do, ¥, Deazley 1957 [TA N 41} 8 8 do, V210 10,) 8- 2-63 Jat 300 ] Ansl; yietd | gps (r); water-besring zone st 30 ft;
. sttempted to Incresse yield by Dlasting at three
[ ] different depths; occaslionelly 1s pumped dry,
48-829-1 Erie 0, Whitean 1958 [-14] 6.4 6 28 . do, 1,150 12.5 8- 2-6) Jet sa’ [} Ansl; HaS; yleld 2.5 gpm (r).
248-6833-1 do. R, Glibert 1957 [ 4] 35.9 [ » Send end gravel; ' .90 H.s 8« )-6) Swe 400. [} Ansl; lron; NS,
shale . .
248-838-) do, N, Gaczewskl 1954 orl §6.9 [ B Shale 925 0.5 7-30-6) Jot 500 [] Ansl; ges.
2,8-839-1 do. Moog Servocontrols, 1957 [ 14] 8s.? 8 - do. ' 905 pH0. 4 9-23-6) Sub - L Anal; MpS,
Inc,
-2 do, do, 1957 Orl 7 [} Lo do, 905 pli.’ 9-2)-6) Sudb - L} Do,
-3 do, do, 1958 [ 14] 76.8 1] .- do. . 910 p26.9 9-23-63 Sud - ] HyS,
4 g0, do. 1962 or1  r225 18 sl0 do., 910 - - .- .- T Yield 10 gpm (r).
68-841«} °  do, A, Struck 1960 ol 43.8 [ o0 do. ., 70 2.9 7-26-6) Sw 200 [} Anal; lron; HpS; ges; yleld 3 gpm (r).
148-Blks <) do, 0. Eaton 1959 orl 19.7 [ 13 do, 740 8.5 7-26-8) Sw 250° 0 Anel; H3S; yleld § gpm (r); blasting charge was
fired In well to Increase yleld,
== 248-850-1 do, Spring Perch Co., Inc, 1936 orl 0 s .- do, . 580 pii.0 3-20-6) Jot 10,000 [} Anal; N28; yleld 29 gpm; enother simller well I
: . elso In use,
349-809+1 Wyoming H, Mesder | s Oug 13.8 % - Sand and grave! 1,205 9.} 6= 9-64 Sw 150 [}
243-810-1 do, C. Balley 1963 [ 14] Sh.b 6 - do, 1,190 2.6 6-10-64 Jot 100 [
<2 do, V. Dersen - Bug 10,5 36 S (1) 1,180 b6  6-10-64  Sw - A
49-818-) do, 6. Knobloch - orl 50.6 4 el Shate 1,075 23.% 8-12-63 Jot 100 [} Ansl; yleald 3 gpm (est).

M9-823-1  do. L, Green 1963 Orl 81.s 8 19 do, ’ 1,260 13,3 B-9-63  Jet 40 D Ane); yletd 1.5 gpa {r).
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OCCURRENCE OF GROUND WATER

Ground water is commonly thought of as water that comes from wells
and springs. This definition makes the essential point and distinguishes
ground water from other subsurface water. Water wells provide the most
easily obtainable information on ground-water resources, but the informa-
tion can be misleading. A casual inspection of a body of random data on
wells in the area may lead to the notion that ground water occurs in a
haphazard fashion. For example, it is apparent from the data in table 6
that wells vary greatly in depth and yield. Depths range from about 10 to
500 feet, and yields from a few gallons per day to more than 1,000 gpm.
What is more, wells of large yield are interspersed with wells of low yield.
A more careful study of the data shows that some of the variations in well
characteristics reflect differences in well construction rather than in the
availability of ground water. A carefully planned and constructed public-
supply well gives a more complete picture of water availability than does
a driven well constructed for lawn watering. But after accounting for
Variations in well construction, profound differences in the availability
of ground water are still apparent. These differences arise mainly from
the geologic and topographic features of the basin.

Ground water occurs in the saturated zone of the earth's crust. The
water in the saturated zone (ground water) fills the interconnected open-
ings in the rocks and is under hydrostatic pressure. As shown in figure 4,
ground water will flow through the zone of saturation following a course
that takes it from a point of higher head to a point of lower head. In
this way water entering the ground on a hill may discharge through a spring
on the side of the hill, into a nearby stream, or into a river many miles
away. When the water standing in a well is pumped out, the head (water level)
in the well is lowered. Water from the saturated zone can then move toward
the well in the same manner it moves toward points of natural discharge.
Where the saturated zone is not overlain by impermeable materials, its
upper surface is the water table. The depth to the saturated zone in the
area varies from 0 feet in some swamps to possibly more than 75 feet along
the edges of some glacial terraces.

The unsaturated materials over the saturated zone make up the zone of
aeration, the zone in which the openings are partly filled with air (fig. b).
Water in the zone of aeration is held to the walls of the openings by
molecular forces. This prevents the free movement of water in the zone of
aeration; water in this zone drains slowly downward but not laterally.

Wells and springs, therefore, cannot obtain water from the zone of aeration.
The zone is important, however, because water must pass through it to reach
the saturated zone.

The unconsolidated deposits and the bedrock differ markedly in the
types of water-bearing openings they contain (fig. 4). The unconsolidated
deposits are composed of grains packed together with open spaces, or pore
spaces, between the grains. Water truly permeates the unconsolidated
deposits because it can fill the myriad of tiny pore spaces between the
grains.
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Figure L.--Occurrence of ground water. Arrows show
direction of ground-water movement.
The sediments composing the bedrock initially also contained pore
spaces, but these pores were closed when the sediments were compacted and
cemented. A solid piece of rock from any of the bedrock units in the area

But in each of the units, masses of

is nearly or completely impermeable.
These fractures transmit ground water

rock have separated along fractures.
through the bedrock.

OCCURRENCE OF WATER IN BEDROCK

The principal water-bearing fractures in the bedrock are joints which
are reqularly arranged. They are caused by geologic forces acting through
broad areas and occur in sets, all the joints of which are roughly parallel.
in the Erie-Niagara basin, the rocks are cut typically by two sets of
vertical joints. One set trends northeast and the other northwest, forming
diamond-shaped patterns at the surface. These vertical joints are spaced
from a few feet to perhaps 30 feet apart and may be 50 feet to a few hundred
feet long at the surface. More important joints, however, are the hori-
zontal ones that are parallel to the bedding planes of the rocks. These
joints develop along planes of weakness between adjacent layers of rocks. °
The evidence suggests that bedding-plane joints are the principal water-
bearing openings in the bedrock.

Faults, which are fractures along which adjacent masses of rock have
been offset, may also provide openings for ground-water circulation. A
fault trending south through Batavia is the only major one known in the
area (pl. 2). However, other faults may exist but are not recognized
because they are covered by the glacial deposits.
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The water-bearing properties of the soluble rocks developed to a

-large degree in response to the composition of the rocks (lithology) and

the primary sedimentary structures (bedding). The soluble rocks are com-
posed of dense materials that are innately not water bearing. These rocks
transmit water only through fractures and solution openings. The nature
of the water-bearing openings can be studied both from exposures of the
rocks and from data on wells. How good any unit is as a source of water
can be judged from reécords of wells. All of these hydrologic properties
and characteristics for each rock unit will be discussed in the following
sections.

LOCKPORT DOLOMITE

Bedding and lithology

The lowest aquifer, the Lockport Dolomite, consists mainly of gray,
fine- to coarse-grained dolomite. The Gasport Limestone Member near the
base of the formation is a light-gray limestone. The thickness of the
Lockport is approximately 150 feet. A general summary of the lithology
and thickness of the lithologic units is given in figure 5. .

The rock units within the Lockport are bedded and dip southward in the
study area at 35 to 40 feet per mile. In the extensive exposures Johnston
(1964, p. 22) observed in excavations for the Niagara Power Project at
Niagara Falls, the beds ranged generally from 1 inch to 3 feet in thickness.
in some zones, beds were only 1/4 inch thick. On the other hand, a few
massive beds are as much as.8 feet thick at places. The beds thicken and
thin laterally. Approximate positions of some fairly persistent zones of
massive and thin beds are shown in figure 5 by the widths of the bands of
lithologic symbols. The bedding planes are flat except at the few places
where they curve over ancient reefs in the upper part of the formation.
These reefs are massive (nonbedded) structures as much as 50 feet across
and 20 feet thick. Nodules of gypsum 1/2 to 5 inches across are common
in the dolomite. Particles composed of the sulfide minerals of zinc,
lead, and iron are disseminated through the rock.

Water-bearing openings

~ With respect to water-bearing openings in the Lockport Dolomite near
Niagara Falls, Johnston's (1964) report may be considered a type study for
rocks of this sort. Johnston found that bedding-plane joints are the
principal water-bearing openings in the Lockport. Vertical joints and voids

" from which gypsum nodules were dissolved are minor water-bearing openings.

Water-bearing bedding-plane joints can occur at any stratigraphic
horizon in the Lockport Dolomite. However, those that are persistent commonly
occur in zones of thin beds overlain by thick or massive beds. Johnston.
identified seven persistent water-bearing joints or zones (several closely
spaced joints) in the Niagara Falls area. (His findings are summarized in
figure 5.) These joints are continuous for some miles, but they are not water
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bearing everywhere.

widened to
the joints
joints has
opening to

Where the joints are water bearing, they have been
some degree by the solution of rock by ground water.
are open as much as 1/8 inch.

Some of
Locally, solution along bedding

been great enough to cause the rock overlying the solution

settle.

The stratigraphic and hydrologic data for the Erie-Niagara basin are
not sufficient to prove if Johnston's water-bearing bedding-plane joints

extend beyond the Niagara Falls area.

Well data and the examination of

outcrops do indicate that at least similar sets of such joints transmit
ground water in the Lockport Dolomite within the Erie-Niagara basin.
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Figure 5.--Water-bearing zones in the Lockport Dolomite

(adapted from Johnston, 1964).
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In addition to the bedding-plane joints, a widespread water-bearing
zone of highly fractured rock, perhaps 10 feet thick, lies at the top of the
Lockport. This zone follows the upper surface of the rock in the outcrop
area rather than a stratigraphic horizon and is hydraulically connected to

the overlying glacial deposits.

penings is found where gypsum has been

dissolved out of the Lockport Dolomite. The gypsum occur as nodules that
are locally concentrated along bedding planes. Al though gypsum forms a
dense, impermeable rock, it is far more soluble than the enclosing rocks,
whether shale, dolomite, or limestone. Only those gypsum zones actually
exposed to circulating ground water can be widened by solution. The gypsum
must be in contact with open fractures through which the water can move.

If no open fractures exist, the gypsum is safe from being dissolved.
Johnston (1964, fig. 8) observed a thin gypsum zone in the Lockport Dolomi te
which illustrates this fact. His water-bearing zone 3, a horizontal joint
in a gypsiferous zone, was not open everywhere. (This is the zone about 35
feet above the base of the Lockport shown in figure 5.) Where the zone was
‘closed to circulating water, the gypsum was intact.

A third zone of water-bearing o

Hydrologic characteristics

Although ground water moves through the soluble rocks toward Tonawanda

Creek and its tributaries, the path of ground-water movement in each of the
rock units is somewhat different. The water-bearing zones in the Lockport
Dolomite receive water along the traces of their intersections with the
surface or the overlying deposits. The water is discharged to small streams
and swamps on the dip slope or flows into the Camillus Shale through the

subsurface.

The zone of fracturing and solution that follows the upper surface
of the soluble rocks is in hydraulic continuity with the glacial deposits.
Water moves between this zone and the glacial deposits. Water enters the
bedding joints where the joints come to the surface or where they intersect
the glacial deposits or water-bearing fracture zone at the rock 'surface.
Vertical joints also transmit some water but, at most places, they are not
open to a significant degree. The occurrence of water at the gypsum mine
portrayed in figure 6 indicates very restricted vertical circulation.
Vertical joints are not present in the mine. Water finds its way through
the roof of the mine only where roof bolts and cracks have intersected
horizontal openings. Evidence was also presented by Johnston (1964, p. 29)
to prove that horizontal joints in the Lockport Dolomite are not inter-
connected by vertical joints to any significant degree. Johnston was able
to measure the head of water in various bedding joints in the Lockport.
He found that the head declines in successively lower joints. The head
differences are explained by the position of the joints and topography.
The successively lower joints crop out at successively lower altitudes.
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Hydraulic properties

The hydraulic properties of an aquifer are described by its
coefficient of trasmissibility (T) and its coefficient of storage (S).
The coefficicent of transmissibility is a quantitative description of the
rate at which an aquifer will transmit ground water. It is defined as
the rate of flow, in gallcns per day, through a vertical strip of the
aquifer 1 foot wide and extending the full saturated thickness, under a
hydraulic gradient of 1 foot per foot at the prevailing temperature of
the water. The coefficient of storage of an aquifer describes the
properties of an aquifer in releasing water from storage. It is defined
as the volume of water the aquifer releases or takes into storage per
ynit surface area per unit change in the head normal to the surtace. The
storage coefficients of the bedrock units vary mainly with the volume of

the openings in the rocks, which, in turn, vary mainly with the solubility.

of the rocks. The aquifer constants (T and S) are necessary to compute
the quantities of water that can be obtained from an aquifer, the effect
‘of pumping on ground-water levels, and the most favorable spacing of
wells. -

_ Pumping tests should be performed to determine the constants where-

" ever ground water is to be intensively developed. The constants already
determined in the Erie-Niagara basin show that the soluble rocks generally
have moderate to high coefficients of transmissibility and low coefficients
of storage. This means that wells in these formations will produce moder-
ate to large yields but -that the cones of depression around the wells will
develop rapidly and extensively. (Cone of depression is def:ned as the
depression in a water table or piezometric surface caysed by pumping.)
However, in large- yneld wells in north Buffalo and the Tonawandas that

are pumped either continuously or for prolonged periods, the water levels
are generally stable. The stable pumping levels indicate that the rocks
receive recharge from streams. Temperature data for wells near the
Niagara River also indicate that recharge is received from the river, as
will be explained iater.

For the Lockport Dolomite, Johnston (1964, p. 33) calculated a
coefficient of transmissibility of 2,300 gpd (qallons per day) per foot
from data collected during dewaterlng of an 18,000-foot long conduit
near Niagara Falls. This probably is a representatlve figure for the
Lockport because of the extent of rock involved. Pumping tests on four
wells in the Niagara Falls area gave transmissibilities of 300 to 1,000
gpd per foot and coefficients of storage of 0.00001 to 0.0003. The small
transmissibility of 300 gpd per foot and small coefficient of storage of
0.00001 apply to the, lower part of the Lockport.

_ Ylelds of wells

The data on ylelda of wells in the soluble rocks should be inter-
preted from the standpoint of hydrology and geology. They are not suit-
able for statistical treatment. -
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Many domestic-supply wells penetrate from | foot to a few feet into
the soluble rocks and produce small but adequate yields. On the other
hand, industrial wells that were intended to produce large supplies of
water give a truer picture of the water-supply potential of the rocks.
Data on industrial wells show that the Camillus Shale will yield as much
as 1,200 gpm .and the limestone unit as much as 300 gpm and probably more.
But the data also show that the rocks produce low yields at places. This
is shown by such wells as 30]1-848-1 which was drilled to obtain a large
supply for an industry but which yielded only 30 gpm. The water-bearing
zones obviously are unevenly distributed through the rocks. Factors
that control the occurrence of the water-bearing zones cannot be
evaluated at the present time to the extent necessary to predict exactly ‘

where the zones occur.

The Lockport Dolomite is the least productive unit of the soluble
rocks. Within the Erie-Niagara basin yields of wells in the Lockport
range from about L4 to 90 gpm. Depth of the wells range from 20 to 70
feet. Most of the deeper wells were drilled where the depth to bedrock
is greatest. Domestic-supply wells generally are finished in the
fracture zone at the rock surface or in a bedding joint within the upper=
most 30 feet of the rock. [t is usually not necessary to drill deeper

into the Lockport if only a small supply is needed.

-

Drilling deeper in an attempt to intersect additional bedding-
plane openings at depth would provide higher yields but, generally, at
the expense of lower water levels and therefore higher pump lifts.
Johnston (1964) collected data on a much larger number of wells along
the outcrop belt of the Lockport Dolomite than were inventoried in the
Erie-Niagara basin. He found that wells drawing water from the lower
L0 feet of the Lockport (the northern part of the outcrop area) yield
from 1/2 to 20 gpm and have an average yield of 7 gpm. Wells finished
in the upper part of the Lockport (the southern part of the outcrop
area) yield from 2 to 110 gpm and have an average yield of 31 gpm.
Yields of as much as 50 or 100 gpm are possible from the Lockport in
the Erie-Niagara basin but would be exceptional.

T
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CAMILLUS SHALE

Bedding and lithology

The Camillus Shale lies above the Lockport Dolomite and crops out
to the south of where the dolomite is exposed. Exposures of the Camillus
Shale are rare in the Erie-Niagara basin because of the low relief of the
outcrop area and the cover of glacial deposits. Geologists who have
studied the Camillus in the study basin agree that it consists mostly
of gray shale. (For example, see Buehler and Tesmer, 1963, Pp- 29-30.)
Subsurface data, on the other hand, indicate that a considerable amount
of gray limestone and dolomite is interbedded with the shale. Along
with these carbonates, gypsum comprises a significant part of the ..
Camillus Shale. Some of the gypsum beds are as much as 5 feet thick.
Gypsum also occurs in the Camillus as thin lenses and veins. Table 1,
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Table l.--Log of a gypsum-mine slope near Clarence Center

(Site 300-839-A)

Depth below
A land surtace
Loy (Teet)

Topsoil, subsoil, gravel and clay....;.................... 0-25.5
Soft gray limestone mixed with clay..cceeeeecncieccccnncans 25.5-27.5
Soft dark-gray limesStone€....ceeeececcesconsoocscncsssonnss 27.5-29.5

Soft shaly limestone, thin bedded...c.cceceurnnccnsncacans 29.5-38.0

Crushed dark-gray limestone interbedded with 2-inch
seams Of brown 1imeston@eececeesseccccacscsssesssnsassanne 38.0-40.8

Dark-gray limestone interbedded with seams of gypsum o _
1 1/2 to 3.inches thicKe.ceeeoeeeeeoseooanosssoasacsnnns 40.8-43.6

Hard gray limestone interbedded with thin streaks
of gypsum 1/8 to 1/Z inch thiCKeieeeoeoeeeaeeooaensonans L43.6-45.1

Soft gray limestone..............‘....'..‘.......O........ l’s.]-hgol

Hard gray limestone interbedded with thin streaks

Of QYPSUMecoereooccseancecssoscscnsaccancosscsascscesoans 4g9.1-52.1
Hard gray limestone...cceererernunncnrecccnncccencccocaans 52.1-57.6
GYPSUMeceoceocaccooscssonoccssnssassossssocssssssscssscncns 57.6-58.3
Brown limestone.............;..........o.................. 58.3-59.3
Gray limeStONE.ecceocecccocesescscccscsscscsoccscsssosscasanse 59.3-61.3

Soft, crumbly green-gray material (shale)...ceccccececececes 61.3-64.3
Mottled rock rich in gypsum.........J..........;.......... 6L4.3-65.1
Soft brown 1imestone@..ciceeicesessocrsarsrresvssssssrcssans 65.1-65.7
Cap rock == hard dark-gray !imeston@..ccesececcescecscsscses 65./-66.8
Soft shaly material..c.ieeiiecsosssseaseasscacsssssansnonns 66.8-66.9

Gypsumllllclll&-’scotlc-n.zlls;s:altc!:«tt’ylanussr!ereees. 66:9-7]ll'
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which is @ log compiled during construction of a mine slope, illustrates.
the occurrence of gypsum and the predominance of carbonate rocks in some

parts of the Camillus.

Though the Camillus dips southward at approximately 4O feet to the
mile, the dip is not uniform. Gypsum miners say the formation ''rolls,"
to describe the gentle folding of its beds. The formation is marked by
broad, low folds with amplitudes of a few feet and spacings of a few
hundred feet between crests. The fold axes generally are east-west.

Water-bearing openings

The extensive beds of gypsum make the Camillus Shale unique among
the shale formations of the basin. The importance of the gypsum lies in
its solubility; gypsum is far more soluble than the enclosing rocks,
whether shale, dolomite, or limestone. Where gypsum has been dissolved,
openings exist for the passage and storage of water.

The effect of the solution of gypsum on the water-bearing properties
of the Camillus Shale (and other rocks) can be readily appreciated. Where
the topmost beds of the Camillus crop out at the base of the falls of
Murder Creek at Akron, the Camillus seems to be an impermeable shale. I f
one judged the water-bearing properties of the Camillus on the basis of
this outcrop alone, he would be wrong. Yields of water wells and drainage
into gypsum mines prove that large volumes of water do move through the

Camillus.

Clues to the nature of the water-bearing openings in the Camillus
can be obtained by considering some of the circumstances where large
volumes of water were obtained. About 1885, the Buffalo Cement Company
located a L-foot thick bed of gypsum only 43 feet below land surface by
test drilling in Buffalo on Main Street near Williamsville. A shaft was
sunk with the intention of beginning a subsurface mining operation, but
when the gypsum was struck the shaft was flooded with ground water. The
report is that "..... a pump with a capacity of 2,000 gallons per minute
failed to make any impression upon it [the water] and the attempt was
abandoned' (Newland and Leighton, 1920, 209-210).

In 1964, a.gypsum mine near Clarence Center received an unexpected
inflow of ground water. Several hundred gallons of water per minute
continuously enters the mine at a place about midway down the entry
slope. This water is pumped out by a drainage system diagrammatically
shown in figure 6. Ordinarily, only small seeps occur in the remainder
of the mine from roof bolts and small cracks in the roof. At a distance
of more than a mile from the entry slope, the working face intersected
an unplugged drill hole. Water poured into the mine at an alarming rate

until the hole was plugged with much effort.

Large-yield wells, such as those at Tonawanda and North Tonawanda,
obtain water from thin intervals of gypsum-bearing rock. The gypsum
in the Camillus Shale obviously is related to the occurrence of large

quantities of water. Gypsum is a highly soluble mineral and is
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Figure 6.--0Occurrence of ground water in the Camillus Shale
at a gypsum mine near Clarence Center.

dissolved by circulating ground water faster than are the enclosing rocks.
Very likely the openings in the Camillus that yield copious amounts of
water were formed by the solution of gypsum by ground water. The water-
bearing zones are mainly horizontal because most ot the gypsum occurs in
horizontal beds and thin zones of gypsiferous shale and dolomite. Only
those gypsum zones actually exposed to circulating ground water can be
widened by solution. The gypsum must be in contact with an open fracture
through which the water can move. If no open fracture exists, the gypsum
cannot be dissolved. The occurrence of ground water at the gypsum mine
shown in figure 6 is a further illustration. The 4 1/2-foot thick bed
that is mined at a depth of 66.9 feet (table 1) is dry because of the
lack of vertical fractures to transmit water to it.

The solution-widened water-bearlng zones occur at various depths
and stratigraphic horizons in the Camillus. The existence of such zones
is bornc out by well data. For instance, wells 303-850-1 and -2 are
90 feet apart and obtain water from the same 2- to 3-foot thick zone at
a depth of 67 to 68 feet. Such zones may be continuous for as much as
1 or 2 miles but information is not available on the extent of individual
zones. The gypsum occurs principally in lenticular beds. ‘The thicker
beds may be 3 or 4 miles in lateral extent. The thinner beds can be
expected to be much smaller in extent.

A zone of fracturing and solution extending several feet helow the
rock surface yields relatively small but sufficient water supplies for
domestic use. This zone appears to be present throughout the area and is
unrelated to stratigraphic position.
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Hydrologic and hydraulic characteristics

The Camillus Shalé forms a low topographic trough split down the axis

by Tonawanda Creek. Ground water that enters the formation discharges

mainly to the creek. Little water is discharged to the small, barely
incised streams on the Camillus. These streams are dry much of the year.

Coefficients of transmissibility given in table 2 were computed for
the Cemillus Shale on the basis of specific capacities of wells penetrating
a considerable thickness of the aquifer, by the method described by Walton

(1962, p. 12-13).

Table 2.--Specific-capacity tests.éf wells
finished in the Camillus Shale

Coefficient

- of
Well Pumping Duration Specific transmissi=
number rate of pumping Drawdown capacity bility
(gpm) (hours) (feet) (gpm/ft) (gpd/ft)
- e: estimated
a/ 258-853-1 1,090 e8 53 21 40, 000
-2 90 - 22 4 - 7,000
258-855-1 500 e8 17 29 55,000
-2 1,000 e8 26 38 70,000
-3 1,500 e8 38 39 70,000
303-850-1 700 24 10 70 -
-2 660 e8 8 83 J—

a/ VWell also penetrates water-bearing zone in Lockport Dolomite.

The large specific capacities of wells-303-850-1. and -2 probably
result in part from recharge induced from Sawyer Creek. Measurements of
recovery of water levels in well 303-850-1 were made when well 303-850-2
was shut down after-a-year of continuous pumping. From these data, a
coefficient of transmissibility of about 80,000 per foot and a coefficient
of storage of 0.025 were computed. The computed transmissibility is about
half the transmissibility that would have been indicated from specific
capacity if recharge were not induced from Sawyer Creek.
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Yields of wells

The Camilius Shale is by far the most productive bedrock aquiter in
the area. Except in the vicinity of Buffalo and Tonawanda, where indus-
trial wells produce from 300 to 1,200 gpm, no attempt has been made to
obtain large supplies from the formation. However, the inflow of water
to gypsum mines near Clarence Center and Akron indicate that large
supplies are not necessarily restricted ‘to the Buffalo and the Tonawanda
area. Two examples of large flows of water ‘encountered in gypsum mining
have already been mentioned. Pumpage from gypsum mines near Clarence
Center (including the mine mentioned previously) is substantial. -The
water pumped is discharged to Got Creek. On July 2, 1963, the creek had
a flow of 2.1 mgd (miliion gallons per day) about half a mile downstream
from the mines, that was due almost entirely to the pumpaye. Water for
industrial use is pumped from a flooded, abandoned gypsum mine at Akron.
This pumpage, at a rate of 500 to 700 gpm, has had no apprcciable effect
on the water level in the mine. : N

Probably the larger solution openings are most common in discharge
areas near Tonawanda Creek and its tributaries and near the Niagara River;
the flow of ground water becomes concentrated as it approaches the streams
to which it discharges. Other discharge areas, such as low-lying swampy
areas and headwaters of small streams that have perennial flow, are likely
places to drill wells.

LIMESTONE UNIT

Bedding and lithology

"The term "'limestone unit" in this report is applied to a sequence of
limestone and dolomite overlying the Camillus Shsle. The limestonc unit
includes the Bertie Limestone at the base, the Akron Dolomite, and the
Onondaga Limestone at the top. The lithology and thickness of these units
are shown in figure 7. The Bentie Limestone and the Akron Dolomite are
Silurian_in.age and are separated from the overlying ‘Onondaga Limcstone of
Devonian age by an unconformity or erosional contact. : .

~ The Bertié Limestone is mainly dolomite and dolomitic limestone but~
contains interbedded shale particularly in the thin-Ledded lower part of
the formation. The middle part is brown, massive dolomite, -and the upper

. part is gray dolomite and shale whose beds are of variable thickness. The-

total thickness of the formation is about 55 feet (Buehler and Tesmer,

1963, p. 30-31).

The Akron Dolomite is composed of greenish-gray and buff dolomite
beds varying from a few inches to about a foot in thickness. The upper
contact of the Akron is erosional and is often marked by rcmnants of
shallow stream channels. Thin lenses of sandy sediments lic in the
bottoms of some channels. The:thickness of the formation is generally
between 7-and, 9 feet (Buehler and“Tesmer) 1963, p. 33-34). :
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Figure 7.--Lithology of the limestone unit.

The Onondaga Limestone, about 110 feet thick, makes up the greatest
thickness of the limestone unit. The formation consists of three members.
The lowest member is a gray coarse-grained limestone, generally only a
few- feet thick. At places.this member grades laterally into reef deposits
which increases its-thickness (Buehler and Tesmer, 1963, p. 35-36).

member of the Onondaga is a cherty limestone.. In some
The unit is probably

" The middle
zones the chert exceeds. the amount of limestone..
L0o-45 feet thick.

The upper unit is a dark-gray to tan limestone of varying texture
and is probably about 50-60 feet thick. '

Water-bearing openings

The limestone unit contains water-bearing openings that are similar
to those of the Lockport Dolomite.. Because the limestone unit is more
soluble, however, solution widening of the openings appears to be more
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Table 3.--Specific-capacity tests of wells
finished in the limestone unit

Coefficient

Duration of
Well Pumping of Specific transmissi-
number rate pumping Drawdown capacity bility

(gpm) (hours) (feet) (gpm/ft) (gpd/ft)
252-852-1 85 ' 34 7 12.1 25,000
-2 30 N 17 2 4,000
255-848-1 130 -- 10 13 25,000
255-850-1 180 6 Ly 4 8,000
259-824-1 100 8 30 3.3 6,000
-2 100 8 12 8.3 15,000
300-824-1 104 8 28 3.7 7,000

The coefficient of storage of the limestone unit is probably between
those of the Lockport Dolomite and the Camillus Shale. The storage
coefficients of these three units vary mainly with the volume of the open-
ings in the rocks which, in turn, vary with the solubility of the rocks.
Limestone is more soluble than dolomite but less soluble than gypsum.
Storage coefficients in the limestone unit should, therefore, be somewhat
higher than those of the Lockport Dolomite but somewhat lower than those
of the Camillus Shale. :

Yields of wells

The limestone unit is more productive than the Lockport. A number
of large-yield wells in Buffalo, Cheektowaga, Williamsville, Pembroke, and
Batavia are finished in the limestone unit and indicate Lhat yields of 300
gpm and possibly more can be obtained. Like the Lockport Dolumite, the
yields of wells in the limestone unit range through a broad spectrum,
However, the more productive wells in the limestone unit are relatively
abundant when compared to those in the Lockport. Of significance also
is that three wells half a mile apart drilled for an industrial firm near
Pembroke, each sustained a discharge of about 100 gpm (table 6, wells
259-824-1, -2, and 300-824-1). These three wells indicate that such
yields are available in some areas.
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Bedding and lithology

The Marcellus Shale and all overlying formations are distributed
through the southern half of the Erie-Niagara basin. They are predom-
inantly shale but include a few thin limestone members at various
stratigraphic positions (fig. 2). Thin beds of fine-grained sandstone
are also interbedded with the shale in the upper part of the section.
The rocks dip southward at about 40 feet per mile. They underlie the
upland part of the basin and also a broad plain along Lake Erie in the
southern part of the basin. Streams eroded deep valleys in the uplands
prior to glaciation. The rocks were further eroded during glaciation
and later these valleys were partly filled with stratified glacial
deposits and the hills were veneered with till. The rocks on the lake
plain are thinly covered with till and clay. In postglacial time
Cattaraugus and Eighteenmile Creeks, where they cross the lake plain,
cut spectacular gorges in the shale. '

{

Water-bearing openings

The shale formations are cut by both vertical and bedding-plane joints
along which are hairline openings. Locally, openings along thin limestone
beds may be widened by solution. An important feature .of the shale is a
discontinuous zone of fracturing that follows the upper surface of the rock.
In places, this zone consists only of shallow tension cracks caused by the
movement of glacial ice over the rock. At other places, the zone is as
much as 10 feet thick and consists of crumpled and broken rock. Some
exposures show convoluted beds interfolded with glacial deposits.

Hydrologic characteristics

Water enters the shale almost exclusively by percolation from the
overlying glacial deposits in interstream areas. Generally, the water : :
table or top of the saturated zone lies in the glacial deposits above the ;
shale. The water table lies within the shale only where the glacial :
deposits are absent or thin. The fracture zone at the top of the rock
is directly connected to the glacial deposits and, therefore, is most
advantageously positioned to receive water. At places, the fracture
zone is overlain by a thin section of coarse-grained till which is, in
turn, overlain by clayey till of much lower permeability. The coarse-
grained till and fracture zone then act as a single water-bearing zone.
The vertical and bedding joints, which extend into the shale at depth,
receive water where they intersect the fracture zone along the top of
the rock or intersect the overlying glacial deposits. The joints are
thin and widely spaced. The shale at depth, therefore, has a much
lower permeability than the fracture zone at the top of the shale.
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Yields of wells

The shale formations generally yield only small supplies of water to
wells. Individual wells provide adequate and dependable supplies for
numerous homes and farms in the area. Yields of as much as 40 gpm are
obtained from the Hamilton Group, probably because it contains limestone
with openings that have been enlarged by solution. Elsewhere, the
maximum yields of wells are generally 10 to 15 gpm from the fracture zone.
" If the fracture zone is absent, water is obtained from joints deeper in

the rock and the yields of wells are much smaller. The small number of
applicable data in table 6 indicate that the yields of wells drawing from
the deeper fractures range trom | to 7 gpm. However, dry holes or wells:
with inadequate yields-are not uncommon and are not restricted to any
-stratigraphic unit or geographic area. The data are sparse by which to

. study the relationship of topography to yields. It does appear that-the
wells drilled in valleys, particularly if the shale is overlain by thick.
unconsolidated deposits, have somewhat larger yields than those wells on

hills. ;
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OCCURRENCE OF WATER IN UNCONSOLIDATED DEPOSITS

The unconsolidated deposits overlie the bedrock units previously
discussed and consist of a variety of granular material. ‘The bulk of the
unconsolidated deposits are glacial in origin and include till, lake
deposits, and sand and gravel deposits. The materials laid down since
glaciation are thin and consist of alluvium and swamp deposits.

The deposits vary in their hydrologic characteristics because of
differences in their lithology and thickness and because of their distri-
bution and spatial relationships to one another. Plate 3 is a geologic
map showing the division of the -unconsolidated deposits into several groups
on the basis of their origin. The distribution of these groups at the
surface is readily apparent from the map. An understanding of the geologic
processes that formed the deposits allows their subsurface distribution to
be inferred. The map, therefore, can be read in three dimensions through
proper interpretation.

- An explanation of the origin and general features of the several types
of deposits is given in figure 8. When the ice sheet advanced over the
area, the ice tore and abraded the bedrock surface. The hills were some-
what reduced and rounded and the valleys were deepened. Some of the rock

-material eroded from the bedrock was redeposited by the ice and forms the

poorly sorted mantle material that is called till-(fig. 8A). Eventually,
the ice began to wane with a change in climate. As the amount. of snow
nourishing it decreased, the ice sheet thinned. |t had difficulty main-
taining flow over rough topography along its marginal zone. The margin
became scalloped, and some marginal zones grew so thin that they stagnated.
These zones separated from the ice sheet and wasted away in place.

The sequence of deposition in an upland valley during retreat generally
followed a particular order. A temporary valley was formed between the
wasting ice and the rock wall of the valley. Melt water from the ice sheet,
which at times of.rapid melting was released in enormous quantities, flowed
through the valley away from the retreating ice sheet. The melt water
carried a heavy load of sediment washed out of the ice. It deposited
sediment, mainly sand and gravel, and began to fill up the valley. This
type of sand and gravel deposit is an ice-contact deposit (fig. 88). In
southward drained valleys, ice-contact deposits could form at low levels,
even in the valley bottoms. In northward drained valleys, because of the
divide to the south, the ice-contact deposits could form only high on the
sides of the valley above the level of melt-water lakes impounded to the
level of the spillway over the divides. ‘

As the ice sheet melted back, a lower outlet for the melt water was
uncovered. The melt-water stream was diverted from the ice-contact deposit.
As the stagnant ice mass bordering the ice-contact deposits continued to
melt away, the sand and gravel held up by the ice mass subsided toward the
center of the valley. A lake formed in the open area left by the ice as
it melted (fig. 8C). In a southward drained valley, the lake would be
caused by a dam of earlier glacial deposits across the valley, perhaps
part of the ice-contact deposits. In a northward drained valley, the
lake would be formed between the divide to the south and the ice sheet to
the north. Fine-grained sediments (clay, silt, and fine sand) settled out
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Figure 8.--0rigin of unconsolidated deposits.
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- in the lake and gradually filled it (fig. 8D).

Eventually the lake deposits built up to the threshold of the dam,
or the dam was cut away by the water spilling over it, or the ice sheet
retreated northward opening up the valley. Streams could then flow over
the surface of the lake-deposits and lay down a second sand and gravel
deposit, an outwash deposit (fig. 8D). The sources of the stream waters
were the wasting ice sheet (particularly so in southward drained valleys),
small masses of wasting ice remaining in tributary valleys, and precipi-
tation. The thickest and most extensive outwash deposits were formed in
southward drained valleys and in zones peripheral to the ice sheet. With
time, the ice sheet retreated 5till farther northward, the glacial streams
ceased to flow, and glacial deposition came to an end.

As the ice sheet retreated farther north, the climate more nearly
approached that of the present. A drainage system developed in response
to precipitation. Streams began to incise channels into the deposits.
Vegetation took hold as the weather warmed and helped stabilize the
slopes. In time, with a change in regimen, the streams began to lay down
alluvium (fig. 8E).

The sequence of events discussed above and shown in figure 8 is
generalized. Nevertheless, it is useful in understanding the occurrence
of the unconsolidated deposits, particularly in valley areas where they
constitute an important source of ground water. In the following sections
the lithology and water-bearing characteristics of each of the major types

of deposits in the Erie-Niagara basin will be discussed.

TILL

As shown in plate 3, till is the most widespread of all the unconsol-
idated deposits in the Erie-Niagara basin. Till is essentially a nonsorted
material whose character depends principally upon the types of rocks over
which the ice passed and the vigor with which the ice crushed and abraded
the rock. Till overlying the shale is dark gray and clayey or silty. In
some areas, mainly on hillsides and terraces south of Cattaraugus Creek,
part of the till is stony material. Till on the soluble rocks is light
red and silty; in some morainic ridges it is mostly fine sand.

Thickness of the till varies considerably from a thin cover of 2 or
3 feet to more than 200 feet along the divides between Cattaraugus Creek
and the northwestward flowing streams, such as Tonawanda, Buffalo, and
Eighteenmile Creeks. On flat terraces mapped as till in Buttermilk Creek
valley, the stony till is as much as 30 feet thick.

Only small supplies of water are available from till. The permea-
bility of till is so small that wells with large wall areas are required
to obtain even small supplies. This requirement for a large wall area
is met by digging large-diameter wells. o
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LAKE DEPOSITS

I :

| Lake deposits consist of horizontally bedded clay, silt, and sand.
They form a thin skin over till and bedrock in the Erie-Ontario Lowlands,
but reach thicknesses of 300 feet or more in some valleys in the uplands.
Thick sequences of clay (such as penetrated by well 229-842-1 near
Springville) are so impermeable as to yield no water to wells. The lake
deposits also contain thick sections of water-bearing fine sand in the
major valleys of the Appalachian Uplands. This fine sand is called quick-
sand because it moves into wells. Small supplies can be developed from the
fine sand by careful well construction, but usually these deposits are not
utilized as sources of water.

GLACIAL SAND AND GRAVEL DEPOSITS

Glacial sand and gravel deposits include the ice-contact and outwash
deposits shown in plate 3. In addition, dcltaic deposits are present within
the area. A prominent delta (lat 42°30', long 78°56') west of Collins,
composed of sand and gravel, was built out from Clear Creek into a lake that
occupied the Erie-Ontario Lowlands. Another delta (lat 42°50', long 78°34')
was formed by Little Buffalo Creek, northeast of Marilla. These deltas are
shown arbitrarily in plate 3 as ice=contact deposits. Deltaic deposits,
presently concealed, probably interfinger with glacial lake deposits in the
major valleys of the Appalachian Uplands where tributary streams deposited
coarse-grained sediments in lakes. Subsurface data indicate deltaic
deposits interfinger with lake deposits near the junction of Crow and
Tonawanda Creeks south of the Attica State Prison. The sand and gravel
deposits occur principally in the valleys of the Appalachian Uplands with
only scattered, minor occurrences elsewhere. The relationship of the sand
and gravel to the other unconsolidated deposits and to the bedrock is shown
in figure 8. Where the deposits are thick and water bearing, they con-
stitute the best aquifers found in the Erie-Niagara basin.

Lithology and thickness

The glacial sand and gravel deposits exhibit a variety of textures
and sedimentary structures but they all are marked by stratification and
a high degree of sorting. Characteristic of the deposits are horizontal
beds of well-sorted sand, lenticular beds of cobble and boulder gravel,
and scattered beds and lenses of open-work gravel. These various materials
are interbedded in varying proportions, though boulder gravel is not
present in most outwash deposits.

The deposits form thick fills in valleys of the upland section. In
the valley bottoms the saturated thickness of the deposits exceeds 100 feet
at many places. Thick deposits underlying terraces along the valley walls
are to a large extent above the saturated zone. ‘Buriced sand and gravel
deposits 10 to L0 feet thick underlie lake deposits in some valleys.
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The thickness of the sand and gravel deposits can be inferred from the
surficial geologic map (pl. 3) and the data on wells (table 6).. The sand
and gravel mapped as ice-contact deposits extends downward to till or
bedrock. Till forms only a thin cover on the bedrock in most valleys, so
the depth to bedrock can be assumed to be the thickness of the ice-contact
deposits. The sand and gravel deposits mapped as outwash, on the other
hand, are generally thin and overlie lake deposits in most valleys. The
outwash deposits are thinnest wherever lake deposits are mapped in narrow
bands along the edge of outwash terraces or as small areas within larger
areas of outwash. -

A thick outwash deposit of. high permeability lies in the Tonawanda
Creek valley south of Batavia. This outwash deposit contains open-work
gravel which enhances its permeability. In addition its saturated thick-
ness exceeds 70 feet. This is the most permeable large deposit known in
the study basin. :

The sand and gravel deposits that underlie lake deposits in the major
valleys are not mapped. The location and thickness of these deposits are
known only from subsurface data. The only such deposit developed for large
ground-water supplies is at Gowanda. Small to moderate capacity public-
supply wells are also developed from buried sand and gravel deposits at
Holland, Varysburg, and at Hamburg for the Biehler Meadows development.

Hydraulic properties

Coefficients of transmissibility of the sand and gravel deposits
given in table 4 were estimated on the basis of reported specific capac-
ities of larger yield wells using graphs given by Walton (1962, p. 12-13).
If the screened interval is small in relation to the thickness of the
aquifer, the computed transmissibility applies mainly to the materials
opposite the screen. The position of the aquifer and the depth of the
screened interval are given to allow evaluation of these factors. The
transmissibilities computed for some wells may be misleading because the
drawdowns may have been affected by infiltration from streams. The
transmissibility of the aquifer at well 259-809-1 is phenomenally high.
Various wells drilled for the city of Batavia also had specific
capacities that indicated similarly high transmissibilities. Yet, -the
transmissibilities computed from the specific capacities of wells 258-809-1
and 259-809-7 are an order of magnitude less. Irregularly distributed
zones of opén-work gravel in these deposits may account for this disparity.

Yields of wells

The yields of wells in the sand and gravel deposits vary greatly
depending on the permeability and saturated thickness of the deposits and
on well construction. Most wells for domestic supply are 6-inch diameter
drilled wells with open-end casings. Such wells have low yields because
they are necessarily inefficient; this type of construction is cheap and
is adequate for household supplies. Wells drilled for public supplies
are constructed for high efficiency and give a representative picture of
the availability of water in the sand and gravel deposits. Efficient
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Table L.--Specific-capacity tests of wells finished
in sand and gravel deposits
Positi.on of )
aqui fer Coefficient
- (feet below of .
Well Pumping Specitic| land surface) | Screened interval | Lyansmissi- .
number rate Drawdown | capacity (Frat below bility
(gpm) (feet) | (gpm/ft) | Top Bottom land surface) (gpd/ft)
227-856-1 sus 9z 5.9 332 377 336-376 . 12,000 -
-y 517 81.3 6.4 301 347 303-333 12,000 I
229-822-1 ‘uzs 30.5 13.9 |V 24 75 64-74 17,000
. 229-856=1 150 9.5 15,8 |1/ 19 35 30-35 18,000 '
230-840-1 830 25 33 100 157 119-138 40,000 l
231-825-1 | 150 3 50 Vi 8 38-48 55,000
-2 | s02 7.1 7 Vi 49 38-49 100,000 l
232-825-1 | 305 6.9 | w2 | V7 =53 Lh-49 60,000
234-856-3 | 254 19.3 T I 720 N 1 25-35 15,000 I
238-832-1 | 300 33 9.1 - - | -- 20,000
238-855-1 130 h2,7 3.0 43 58 L7-57 4,500 l
=21 137 12.6 10.9 YV 24 19-24 13,000 l
239-853-1 115 L2.b 2.7 47 {1 L9-5k4 3,500
246-836-1 | 690 46.5 | 14.8 4o >112 75-105 20,000 '
-2} 700 102 6.9 72 >132 121-131. 10,000
254-829-1 220 1.t | 19.8 Vg >34 29-34 25,000 l
258-809-1 | 1456 12.8 | 35.6 [V 26 >h9 41-49 40,000
259-809-1 600 1.5 | 4oo Vs >éh4 40-60 600,000 l
-71 200 b L u5.6 |V >60 50-60 60,000 l
1/ For a water-table aquifer, the depth to the water table is given,
i
| - i
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wells yield 500 to 600 gpm from sand and gravel deposits in most valleys
in the Uplands. The highly permeable outwash deposits in Tonawanda Creek
valley provide yields of 1,000 to 1,400 gpm. Vells with these yields
cannot be developed everywhere in the sand and gravel deposits. It is
necessary to locate a sufficient thickness of water-saturated coarse-

- grained material (generally 10 to 20 feet), in which a screen can be set.

Several test holes may be needed to locate the required aquifer materials.
The success of communities and industries in developing large-yield
supplies from sand and gravel deposits indicates that the relatively thick
zones of permeable materials needed for well development are zbundant. -

ALLUVIUM AND SWAMP DEPQSITS

Some alluvium lies along all streams. Larger streams have built flood

- plains or terraces of alluvium consisting of silt, sand, and gravel. In

most of the smaller streams with steep gradients, the alluvium is a bed
deposit of gravel. The gravelly alluvium along Cattaraugus Creek is tapped
for small supplies at places by means of driven and dug wells. Alluvial
deposits otherwise are not significant ‘sources of water. '

Swamp deposits of muck and sediments. lie in poorly drained areas.
They generally mark areas of ground-water discharge. Because of their
generally low permeability, they are not a significant source of water.
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Tabla 6,o=Rocords of selacted wells in the Erle-Nisgera basin

Vell number: See ‘VWell-Numbering snd Locetion Systea' In teat for explsnation,
N PR g i W
Yesr completed: & = about
b « before

Type of wetl: Orl = drilled
Drv = drliven

Oepth of wall: All depths below land surfece,
© & = about
r = reportad
alt others wessured

Olometer of wall: Dlnml;ru of dug wells are approximate,
Vhers two Or more slzes of casings were used, they sre shown
In descending order,

Depth 1o bedrock: All depths below land surface
a = sbout
m = measured
al) others reported

Water-bearing materiel: Grevel, sond, siit, and till - glaclal deposits of
Pleistocene age.

Camlilus Shale = Camillus Shale of Sllurlan age,

Limestone = llmostone unit consisting of the Onondags Limestone of

" Devonlasn age snd the Bertle Limestons snd Akron Ooloml te of
Siturian age,

Lockport Dolomlte = Lockport Dolomite of Sllurlen age,

Shale = Haallton Group and Connesut Group of Chadwick (1934) end
intervening units, elt of Devonisn ege.

AVtltude adove ses level: Estimatad (rom topographic maps to nesrest 8 feat.

water level: All water levels are below land surfece except those preceded by & (e) slgn,
which are sbave land surfsce,
a = aboul
p = pumpling effect Is probatle
Flow = water flows above lend surface but static hesd could not be measured,
¢ « reported
s4] others moesured by U,$.C.$, personnel

_Method of Miftr A= alr "

Ow = deep well cylindsr pump
Jot = doep well Jot pump

Sub = submersible pump -
Sw = shallow-wall pump

Tur = turblas pump

Typs of powsr I3 indicated o3 == | = internal combustion engine
’ N = manuel
#11 othars ore electricelly powered

Estimated punpsge: Average delly pumpage supplled by ownar, tensnt, or opuilor, or computed

Use: A = ebandoned
’ Ag = ogricultural

on basis of per ceplte consumption of 50 gpd per person or 10 gpd per
allk cow,

In = Institutionsl
Ir = irrigation only

€ = commerclal PS = pubtic supply
0 - domestic T = test

F = delry farm " U e unused

GV = gas test . X = destroyed

| « Industriel

Remarks:

anal = chemlcal analysis in this report

dd = drawdown

ast - estimated

gas = flammable gas Issues from well

gpd = gallons per dey

gpm = gallons per alnute

H2$ = hydrogen sulfide gas present In ground water
Iron = water has notlcesble Iron content

LS = Yend surface

'W - observation well, serles of water-level messurements svallable

¢ = reported

swl = statlc water level

temp = tenpersture, In degress Fahrenhelt, moasured by U.3.G.5, on same dey wate
lavel was meesured unless otherwlse noted
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NAME OF LANDFILL: Ferro Corporation - Electro Division

.

LOCATION: Willet Road,_Lackawanna, Erie County

CURRENT OWNER: Ferro Corporation

HISTORY

-

Off spec castings from this plant were used to fill the parking area on site.

¢

INVESTIGATION

On December 7, 1981, an investigation was conducted at this site by Méssrs.
Tygert, Christoffel and Wozniak of DEC-Region 9. Samples were taken from

six locations in and around the plant site. The first station was a drainage
ditch across the street from the plant, adjacent to a railroad track. The
second and third stations were located in a drainage ditch adjacent to the
parking lot. The fourth station was at a groundwater breakout in the south
center face of the filled area. The fifth station was from Smokes Creek,

100 feet downstream of the plant property. The last station was from a
surface water ditch draining the south end of the plant property.

\
1-;

SOILS AND GEQLOGICAL INFORMAIION

This site is located on a Remsen-Darien Soil Association. It is a heavy
textured, somewhat poorly to poorly drained soils on predominantly moderately
rolling topography. Remsen soils are deep, fine textured developed in
clayey glacial till, derived from dark shales or reworked lacustrine material.
Darien series consits of deep, moderately fine textured soils not gquite as
heavy as Remsen but drained from similar dark colored shales or reworked
lacustrine material.

The heavy, rather dense and compéct material of the soil, substratum and-
underlying shale bedrock do not make good aguifers. . This dense material lacks
open joint plains or solution chambers necessary to provide storage for water.

This site is located on a Marcellus formation type bedrock. In Western New York
the Marcellus formation consists of black fissile shale. The approximate depth
to bedrock is 20 feet.

SAMPLE ANALYSES

The soil and water samples from Station #1 generally had higher concentraticns

of polynuclear aromatic hydrocarbon compounds. There was also a high concentration
of phenolics.in the soil sample from Station #1. All of the soil samples

contained fairly high conc¢entrations of chromium and zinc, Halogéﬁated organics
were detected in every soil sample except from Station #6. The samples from '
Stations #1 and #3 generally contained higher concentrations of the polynuclear
aromatic hydrocarbon compounds. The sample from Station #4, the groundwater
breakout, contained high concentration of total organic carbon, indicating a



high organic concentration. Halogenated organics were detected in all

six water samples.

DISCUSSION_ OF RESULTS

tarlike substance was observed on the
Ferro Corporation has a discharge
e that the substance was discharged

s inspection a black,
the ditch at Station #1.

It 1is reasonable to assum

on the day of thi
panks and the bottom of
pipe into this ditch.
by Ferro.

Many of these off-spec wheels were

ures grinding wheels.
the hill leading from the

This facility manufact
king lot, particularlg on

scattered near the par
facility site to smokes Creek.

'This site is above the 100 year flood plain of Smokes Creek (South Branch) .
7t is less than 1 acre in size. The site has been classified code "
meaning no further action is required; subsequent investigation has shown

that no in-place toxics are present in dangerous amounts, and the site does

not present a toxics hazard.

RECOMMENDATIOMS

at Station #1 be cleaned up

Tt is recommended that the tarlikeé substauce
1d pose a potential health

The high PNA concentrations cou

immediately.

hazard if it were to pe;colate into the groundwater or runoff into surface

water. Because phenolic binders are used in the grinding wheels, the off-spec
uld be cleaned up to

attered behind the .parking lot sho

grinding wheels scC
£f from possibly washing phenolic compounds into Smokes

prevent surface runo
Creek -
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FERRO CORPORATION — Soil Analyses

Hal ogenated
Organic Scan

ug/g dry as Clp
Lindane Standard

COMPOUND UNITS OF MEASURE
Ant imony ug/g dry
Arsenic ug/g dry
Beryl l.ium ug/g dry
Cadmium ug/g dry
Chromium ug/g dry
Copper ug/g dry
Lead ug/é'dry
Mefcury ug/g dry
 Nickel ug/g dryA
Selenium ug/g dry
Silver ug/g dry
Thallium ug’/g dry
Zinc ug/g dry
Dry WeigHt %
Phenolics ug/g dry -

‘SAMPLE IDENTIFICATION (Station #)

{1)

410
£ 0.4
0.63
0.51

73
60
59
<0,3
27
4.8

£0,5 -
{6

220
71

110
0.81

@)

<4
0.4
0.37
0,09
190
95
30
<0.2
60
6.8
0,22
¢
130

75

- 29
1.8

®)

47
<0.3
1.1
0.25
30
22
3,5
<0,3
60
<0.,7
<0.,3
<3
110
78

0.3
0.41

3

<6

A<003 .

0.58
<0,1
25
26
32
€0,3
48
<0,6
$0.2

3

130

67

0.43
3'6

mhe

(6)

6
<0,3
0.63
€0.2

25 .

27
.28
0.57

30
<0.7
<0,2

<3
93
74
{0,3"
¢0.1



Polynuclear Aromatic Hydrocarbon

COMPOUND UNITS OF MEASURE
Acenaphthene ug/g dry
Acenaphthylene ug/g dry
Anthracene ug/g dry

Benzola) anthracene ug/g dry
Benzola) pyrene ug/g dry
Benzo(b) fluoranthene ug/g dry
Benzol(g,h,i) perylene ug/g dry
Benzo(k) fluoranthene ug/g dry

Chrysene : ug/g dry

Dibenzo(a,h)= ug/g dry
anthracene

Fluoranthene ug/y dry

Fluorene ug/g dry

lndeno(1,2,3,cd) ug/g dry
pyrene

Naphthalene ug/g dry

Phenanthrene ug/g dry

Pyrene qg/g dry

SAMPLE IDENTIFICATION (Station #)

(1)

780
<10
230
93
72
81
68

630
760
420

{(4)

{5
<8
1.3
1.8
0.68
1.2
1.4
0.4
1.6
£0.8

1?
5.8
{0.4

8.4
16
8,7

{5)

<0.,7
<1
0.036
0.16
0.16
0.20
0.23
0.58
0.29
0.26

0.68
0.0453
0.12

€0,7
0,22
0.35

(3)

£ 0.5

<1
0.019
0.079

. 0,85

0.12
0,37
0.05
0.20
0.37

0.58
O.11
0.064

0.38
0.29
0.38

(6)

<0.2
< 0.4
0.20
0.15
0.040
0.15
0.21
0,036
0.31
0.089

0.81
0.14
0,071

0.11
0,65
0.54
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FERRO CORPORATION - Water Analyses

COMPOUND

Ant imony
Arsenic
Beryl!lium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Sifver
Thal I fum
Zinc
Phenolics
TOC -

THO

UNITS OF MEASURE

mg/ 1
ug/|
mg/ |
mg/ |
mg/ |
mg/ |
mg/ |
ug/i
'mg/l
ug/|
mg/ |
mg/ |
mg/ |
mg/ |
mg/ |

ug/1 as Clo
Lindane Standard

0.6
<5
0.01
10,008
40,005
0,018
<0,03

40,02,
42

¢0.008
0.2
0.072
0.012
6.2
0.14

SAMPLE IDENTIFICATION (Station #)

(2) (3)
1.2 0.4
L5 T 45

0,01 <0.01
£0.005 40.005
¢0,005 <0,005

0.018 0.012
<0,03 <0,03
<3 <3
<0,02 €0.02
42 €2
40,008 40,008
$0.1 40.1

0,096 0,260

40,01 <0,01
27 18
0.85 1.3

(4)

0.5
<5
0.01
{0,005
<0.005
0.024
<0,03
3
€0,02

42.

40,008
40,1
0,053
0,023
100
0.11

iy

{5)

$0.2
¢5
<0.01
¢ 0,005

< 0,005

0.012
£0,03
L
<0,02
¢2
40,008
<0,1
0.029
£0.01
2.3
0.44

(6)

0,2
<5
<0,01
<0,005

<0.005

0.010

<0.03

<3
$¢0,02
)
€0,008
L0.1
0.078
¢ 0,01
5.5

. 0.10



Polynuclear Aromat ic Hydrocarbon

COMPOUND

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzolal)pyrene
Benzo(b)fluoranthene
Benzol(g,h,ilperylene
Benzo(k)fluoranthene

Chrysene

Dibenzola,h)anthracene ug/l

Fluoranthene
Fluorene -
Indeno(1,2,3cd}pyrene
Naphthalene
Phenanthrene

Pyrene

UNITS

ug/|
ug/1
ug/1
ug/|
ug/|
ug/1
ug/l
ug/l
ug/l

ug/1
uy/1
ug/1
ug/1
ug/|
ug/|

25
34
0.31
$ 0,3
<€ 0.3
0.076
0.98
0.052
<0.3
1.2
1.7
6.7

£ 0.3
25
3.6
€0,3

SAMPLE IDENTIF{CATION (Station #)

12)
<3
(5

0.047

<0.3
€0.3

0.097

0.68
0.23

0.038

1.4
0.47
0.13

0.3

1.2
0.13
<0.3

[£1]

<5
4.5
0.14
3.5
<0.5
10
41
8.7
8.1

<1

7.1
<1

< 0.h

~ e

2.0

0.45 -

5.6

i)

< 0.6
{1
0.40
< 0,06
<0,06
0.20
0.16
1.1
0.27
6.6
2.5
<0,1
¢ 0.6
£0.,6
0.47

<0,06

(5) (6)
0.37 <1
<1 0.57

0.051 0.019
<0.07 0.1
40,07 <0.1
0.034 0.2
£ 0.1 0.22

0.13 <0.1
0,019 <0.1

0.23 0.51

0.40 0,059
0.044 < 0.2
< 0,07 {U.1

Bl T N AN o TN

£ 0.7 1.2
0.051 0,035
0.49  £0.1

' I’ -l - - -
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DIVISION OF SOLIDR ARMD HAZARDIUT WAOTE

<#9/5'0 > 0>

(Froject Nams!

{Taé Code!l

- Submi tred Bv: CARC HOFF AN

'Anmy-4_»_f_f_s__e_é_e__;__fér_@f_@v of Hazardoys SITE ConTRoL

‘..F'hone anbe'“: 5/9’457 9539




Fro‘c"t Description:

FIE__.sﬁ_..C./_ﬂ'_Ct-_ ___________________
S/TE THE PHASE. L

LysSed 4o £l BReAS N NILF . __THE _FHAS
“RE Pg@__;__d id. _Not __MEX, TLQA’__:th_____tf_.O._@_E___EthP_& REMT __
ARE A . bozdﬁ_ew_g___imgzés___g_@t::_é_é ______ +hE

.....
- __.—___..-———___—_

- 7’ z -
_Q:;jgg~it_¢si7; Pzl i-bu/__-:th_C__ -f'euc__d___m/____p _________
: d f;g_ggt_i@__' _______ FRANSformel. " baNk. _

pm&___ef.___dJ_%g BES T Aransa LOICLET
,-_daﬁw_r_/gg _b_e.__!‘_ﬁ.’_L_Q_Q.fl_d___iZﬁQZQ.S.--.Q&L

7.____9:_719_0_‘4.__-0_‘2.66_7"&__@&_%;{;@4&1 ________
_dl_talg_ _QLU___t/nﬁ___LiJ_e._S_f.___sSh.o.l_A_J_S.__Ql___ I
__the _ En _s_z‘___,o_z_TcJa:_ Show.s_ _A Y ,yJJsA
jf:Q.m_._______-___________________,,.

= _ A _ . CLeorn OSLTC STOL e ’gzr_?g_/_ee____g_é___tﬁﬁ.—_
ﬁaﬁ[&&dl‘:__fx_é—.ég__ﬁ/é éi---_C_______'/_/_QH_SE'_.__Q_’EIP_ﬁLéy_
i tected_ __chrnomé _.QQF e—@_/.-lﬁ_edw _é__au/gf_ _____
__ﬁ.boyz.____@u,___ae c‘ég_ _____ Jevelsn ) o
—e%_';T he.  ErasTeln zz:qﬁ:___éqé‘oe‘@/ N THe RiR.__.
T ACIKS _ON__THE _ _o_@_tdﬁ@_&__@ﬁ?___9_5__@_44@&,_&_5]:
.@Q_B_D___hﬁﬁ____&__ e /OIS h . SubS R Nee __on L
oo toro. L1 __ Could e AR b __z:ezgt____tc_:__-_:tag,___@i_@
Y-y L—u‘é;'f_-ﬂoe_____ f/_w_z-% ______________ -




§ 4
R(L
_ A _ . . oy
 Site Descriotion and Sampling Foint Locations: _ ~g\° X UQ—
"’_"fhié should be a rough sketch showing sampling p01n';5-> \p\é N
WV - v
oMT /l/@y
‘ L T H#3
" u)z cee 7 ‘ 7?0/9@ \) ( . wns?’&

il




4)5 mpllnq Methods. (describe equipment, campling procedures and
cleanvng proceduredi_

FrAatoN. ___ ﬁ.@gg_e_gr__
_F-h Q.__-_M_Q.S t___o' U_lﬁ/_QﬁA)_Z'..___Cbzg_fZ-ﬁz’z.QAL__ _tb_ad_a:y__
L _SNL0 Ke . - '

ThE . _AappprredT”  F
,d.se_gf%/é d_.._-,fj_au___&@_e_ﬁ WLl oL _SAme /[ed

o R LAGA Jgig;__&y_d____oa_e.—iaé§____:z‘he.__ﬁ__ Lsz:;z____
[dentified __elevated ___chrome co,p,,o&fd Jend
vz /2l i__ir«z _____ _,,p@_w@___ 2 _/fﬂj_____f-___ |

____:{/_t_c_h ________ ra_._;_Agp_-ib_gg.y.___g./_d_g____@_ ________
JILCET. __@gnb___ghg_og_s__;__e_ (/_Q‘éy_e_e;-__ef.__ﬁ__j§_//_o_ogz§_4
sy bstmanee e_e_é_eﬁ_z’:__o_i__tb._e____Q_eztgmo_-___/_b:é_' _____
Onete14ls. /,oeﬁce__ pALA. Z'___.ljﬁé___f}_d_d___hj het
. _Atlctbhula ble 4L __ LR _ 2 JALL(.&J’ __oad . _
&Q«i‘l_ﬂi‘_}é;_--_65____(«946_—.[/___‘3;5__-_7:%@[3_—\2 ______ = S —

_—.__—_——_—-__——————-—_—_”—_--—-.....—_.——..._—_————————’—-a—a—u——.—_-—_—




"NE. YORE STATE DEFPARTMENT CF ENVIRONMENTAL CONSERVATION
DIVISION OF SOLID AND HARZIARDOUS WASTE

. Sampie Chain of Custody Form#*

"Sample Descriptions:

. ./ aArialvticzal
Sample ID Matrixn Samgling Foinl FReouiraments
CHER T WATER EJEEEZJE{{{:EE:TZS/ZJE:_'::::::::_'_:ffiqwmw’s:.s
___________ '\ Sed (eI Idi¥ch E5moce Cdeek: __pR&ANICS, METALS _ "
B A ATy, T Aoen o T il pREANICS . _ METBLS AN
.gs;[f_;____i__\mz ______ ¥ ggf%‘.g__f_. L oReANIES ,  METELS AT
A RIMb0F
"""""""""""""""""""""""" 5 T AT R (s AT
=2) - LL=L ST, \
____________________________ CPPANT =] ke) a
- Wi
——————————————————— - 05,
o Besece Cas, _AIEAN o

RS Ma
; ——————————— o e e e e o N~ 037
rz?{:-_ﬂQAhéQ_s__,_Q@m o -0

VALY 7% iy

V_ Dz
Sldrend_ _ _miele Lo fom Pt __

Coiilezted byv:

'Relinauished e e
Received by: _4[221_§; _____
FRelinguished bvi &4, (X RMD Gy Afd L 2

~Received bvi n_ ——

TRelinquisged
" Received bv:
- Felinquished
" Accessioned bys
_Anzlyzed by:
Reported by:

ii-Tﬁjs form will be reiturned when the data is reported.-
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‘Groundwater = GW
Surface Water = SUW .
Goil =8 - S

Sediment = Sed SR
_ Drummed Waste = DW -’
Drummed:Liquid = DL .
Waste Material = WM

Farameters
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- CURVE FORMULAS

- 1
: B ;E,'.‘;',‘,“I, R =Tecot. } 1 Chord def. =2
Sin.} D R = S_L—oll) .
. 50 in. -
Sin. § D = = No.chords = 5
in- § R I E=Rex.secll D
Sin. § D = 59'—‘.}"—’— E=Ttanl}l Tan. def. = } chord def.

The square of any distance, divided by twice the radius, will equal
the distance from tangent Lo Curve. very nearly.

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by 01745 (def. for 1° for 1 ft.)
and divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product by
the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance.

GENERAL DATA

RicHT ANGLE TRIANGLES. Square the altitude, divide by twice the '

base. Add quoticnt to hase for hypotenuse.
Given Base 100, Alt. 10.10t+200=_5. 1004.5=100.5 hyp.
Given Hyp. 100, Alt. 25.25'+200=3.125: 100 —3.125 =¢6.875 = Base.
Error in first example, .002; in last, .043.

To find Tons of Rail in one mile of track: multiply weight per yard
by 11, and divide by 7.

LeveLiNg. The correction for curvature and refraction, in feet
and decimals of feet is equal to 0.674 d?, where d is the distance in miles.
The correction for curvature alone is closely, §d*. The combined cor-
rection is negative.

ProoasLg Ereor. 1 d,,d,, d;, etc. are the discrepancies of various
results from the mean, and if Xd*. -the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of the

mean= 0.6745‘jh-};l:¥1—‘)

MINUTES IN DECIMALS OF A DEGREE

T .ui67] 11°  .1s33 j e’ L3500 31 .5107 | 417 .61433 | 611 HAO
T .0333} 12 L2000 | T .3067 | 32 .5333 ] 42 LTk | 82 LROGT
3 L0500 13 L2167 | 28 3843 | 33 L5500 | 43 L7167 § 83 LMK
4 00671 14 L2333 | 4000 | 34 L5007 ] 44 L7330 | 64 LOINH)
] .08331 18 L2500 | 26 4107 | 38 L5633 ) 48 L7500 | 88 Rty
[ J000] 16 L2007 | 28 4333 | 36 L6000 | 46 .7607 | 58 RIEERY
3 1107} 17 L2433 | 27 4500 | 37 L6167 § 47 L7833 | 83 K00
L] 1333 ] 18 L3000 | 28 4667 | 38 .6333 1 48 LB | B8 L0667
1 L1500 19 KA R .4R33 | 39 L8500 | 49 LRIGT | 569 LRSS
10 10671 0 L3333 | 30 L5000 | 40 .646807 | 58 LR333 | 60 1. (MKW

INCHES IN DECIMALS OF A FOOT

1-16 3.32 % 3-16 [P 5-16 % % 3, Y %
L0200 .0M3 L0417 L0729
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siE 1D # 915020

NTW YORE STATE DEFARTHMENT CF ENMVIRONMENTOL CONSERVATION

DIVISIDN N SOLID AMD HAZARDDUS WASTE ’ - 0(0
& - Ol

o

ampie Chain of Custody FDrm*ESCﬂXb'a

Sample D=zzscripiions:

. Gralvticzl
Campie ID Fiztrs Sampling Foint: Flrezuirasmernts

INORGANIC'S

SHIUSONAL0]__wWalers ¢ YR S £ X AL R
THAIS 0200102} _Seadvmaidle ¢ _____ 0/Q2 o e _ -o3
SHSe200201" _ Y __ . G20} b G e -3
SHIAS02anza) D! . e :

clle < lbrvs
Relinguished b ':zi-jfézl __ AL fz&é —_ Y
Recsived ay: e sleoli e g Lol
relinavizkred Gvi _ e e
Received byl e e
Feilinqguisged by _ e

Receives by:
Felinquished by:
fccessioned by:
Analvzed byv:
Reported by:

———————— —————— —————— ——  —— —— ———— - ——— ——— —— — t—

—— e — —— o —— —— —— e — — e — > — ——— o —— ——— — ———————

# This form will be reiurned whern the data is reported.
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e New York State. Department of Environmental Conservation : L
|  MEMORANDUM £ :ijéf
a o Walter Demick . ;QEEZI
:zg:QCT John Rankin, Division of Solid and Hazardous Waste QA/QC Officer DN\VS ;;:;Z
* Analysis of Phase II and Onondaga Lake Samples e
—
DATE: August 25, 1987 v e
Martha McEwen and Maureen Hogan, of my staff, have reviewed the data 72 ;5557/

produced by RECRA Research concerning the Phase II investigations and the
Onondaga Lake samples. ~

The Phase II sites included the fb110wing:
¥ Ferro Corporation: ° ‘

SH9150200101 - water
SH9150200102 - sediment
SH9150200201 - sediment
SH9150200301 - sediment
SH9150200401 - sediment
~ SH9150200501 - sediment

/ -
2. Lehigh Valley R.R.: Mo
i O [
SH9150710101 - sediment “ o g
SH9150710201 - sediment A N g ;A
SH9150710301 - sediment i oM !
SH9150710401 - water vy ( A
I | ,
V/3« Roblin Steel: ' [ e
- . . A f,,,i/.;‘ e
SH9150560101 - water jk{l = S
SH9150560102 - sediment ' T :
SH9150560201 - water P kS
SH9150560202 - sediment PO RN
VA3 i) . N\
¢/4. Lynch Park: - o ' 2o J
_ | , ns: " .
SH9320060101 - water | 9;/
SH9320060102 - sediment A-

SH9320060201 - sediment
SH9320060301 - sediment

//5. McKenna Landfi]]:

SH8370030101 - leachate
SH8370030201 - leachate
SH8370030301 - leachate
SH8370030401 - sediment

{\ Y \DIA/\ . '
{) % Y] . Page 1 of 2
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A1l samples collected for the Phase II investigation are out of

control for the QA/QC aspect under the deliverables package of the CLP.
RECRA has been provided with a critique of these data packages.

The Onondaga Lake samples included analysis of 25 sediment and 13

water samples.

S-50-00-00
§$-49-00-00
S=45-0U-3U
5-47-00-00
S-46-00-00
5-45-00-00
5-44-00-00
S-38-48-50
5-38-36-42
$-38-24-30
S-38-12-18
5-38-03-06
5-38-00-03

fhe data from the sediment samples has been reviewed and summarized.
The data has been declared unusable. Holding times and analysis times
were exceeded, the laboratory reported all the metals data as being
unusable, tuning criteria were not nor had ever been met for the

analysis of the VOA and 625 parameters.
sediment samples divulged such disasgﬂ?ous results, the data of the water

samples was not reviewed.

The sample numbers are:

Water

W-02-04-04
W-N2-13-13
A= =18-10
W-08-01-01
W-08-04-04
4-00-00
-00-00
00-00
00-00
00-00
00-00
-00-00
-00-00

Considering the review of the

Since the initial intention was to produce CLP quality data, I

L. Bailey
C. Goddard

(M._Chen
M. Hogan

recommend this data not be used and the sites be resampled. "Needless to
s5ay, RECRA should not be paid for the analysis, in part or whole, for the
aforementioned sample numbers.

Page 2 of 2
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s 1D ¥ 915020

N YOS STATE DEFARTHENT OF ENMVIRONMERNTAL CONSERVAT IO

DIVISION OF SOLID AND HAZIARDOUS WASTE ol DLO
l:)\\\_'{% v

' - . : /
Semple Chain cf Custedy Form*(7CﬂXu

. .

Sample Dsscriptions:

1 1
Cinpnle ID Fistri:: Samplinse Poinl fRa ol mamer i g
Crznnle I5 R 2 cruirzrerts

SHISO2NO/0) __wWalers QI Of e e RS¥vayiol
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Feiinguisged by: ___ . _____
Raeceived by:
Felinquished by:
" Accessioned by:
Anelvzed byv:
Reported by:
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#+ This form will be reiturned whern the data is repo
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Site Name:
Qite Code:
Date Collec
Matrisx:
Concentrati

Metal

Al uminum
Antimony
Arsenic #
Barium
Eeryllium
Cadmiuwm
alimium
Chr omiuin
Cebalt
Copper
Iron
lewad
Maynesium
Manganese
Mercury =%
Nickel

- Fotassium
Selenium #
Silver *
Sodium
Thallium
Tin
Vanadium
Zinc

¥+ Concentration
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=
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ND = Mol Determined
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NEW YORE STAETE .
DEFARTMENT OF ENVIRONMENTAL CORSE
DIVISION OF SOLLID AND HAZARDOULS W

VAT TN

S
D

HSIL. iMetals Report

Site Name: FERRD CORF Lab.NMumber: $8&6Z8E803
Site Code: P1IS020 Samaule I.D.: SHFTLISDGZO0D401
Date Ccllected: 150CT86 Date Repecrted: ZOMARBT
Matrisx: SEDIMENT : Forcent Solids: 74.71

Concentration Units: MGG grohival Files RIS BIRES:
Metal ) Conceantration

Al wminum L3

Antimony ND

Arsenic * ‘ IETB/TIZLO

Barium ND

Beryllium ND

Cadmium . 12.1

Calcium o NI

Chromium 112. 4

Cobalt . ND

B 4 — -4

Coppetr : 27347
Iron 62854.6
Lead ’ 63.6
Magnesium i - NE
Manganese 1338.3

. Mercury =« 133.8

l Nickel 179. %

Y Fotassium WD
Selernium * : Iy
Silver =* B0.5

_ Sodium MD .

Thallium N
Tin NI

|
l Vanadium N
Zinc iEe8.2

Concentration in UWUG/L or UG/KE

D = Mot Determined

S -




D

DEFARTHMENT OF ENVIRONMENTAL
OF SOLTID A&ND H&AEZARDOUS

DIVISION

NEW YORE STaTE

H5L.

Site Name: FERRO CORF
Site Code: 15020

Date Collected:

150CT86

Malr L2 QEDIFCNT
Concentration Units: MG/ EG

Metal

Aluminum
Antimony
Arsenic *
Barium
Bervllium
Coadchini vun
Calcium
" Chromium
Cobalt
Cospapier
Iron
lLead
Magnesium
Manganese
Mercury *
Nickel
Fotassium
Selenium #
Silver
Sodium
Thallium
in
Vanadium
Zinc

Concentration in

= Not Determined

Us/L or UG/EL

Metails Heport

Lab . Mumber s
Sample I.D.
Date mreported:
Fareent

ABrohilval

COMSERMATION

YHHEBE04
SHPLISO200Z01

2OMaR87
21,07

Concentration

J

N

E Bl - EE W Ele

R e
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NEW YORE STATE

DEFARTMENT OF ENVIRONMMENTAL

COMSERVAT I

DIVISION OF SOLID AND HAZARDOUS WRETE

HSL

FERRO CORF
P13020
150CTE6

Site Name:
Site Code:
Date Collected:

Matrix: SEDIMENT

Metals Report

TRETBBUT
SHY15G20020 1
POMARSY
40,99

Lab .. Numbai:
Sample I.D.:
Date Repoirted:
Fercent Solids:

Concentraticn Units: MG/ F.G Archival File: Mllée
Metal Cencentration
l Al uminum L
] Antimony ND
o Arsenic * 49360,
l Barium ND
N Beryllium ND
= Cadmium 14. & '
i Calcium N -
= Chromium 100,
/n Cobalt R
:l Copper A1.O
/ Iron GEIBTLT
. Lead 1d46. 4
m Magnesium NI
Manganese 14573%.8
Mercury * CF4E.T
N Nickel
l‘ Fotassium ND
~ Selenium =# ND
Silver =* 4EELE
i' Sodium N .
' Thallium NI
Tin MD
Ix Vanadium ML
] Zinc 487.9
Cencentraticn inm UG/ /L or UG/HEG
"ND = Not Determined
|
l Mo e < e o -




NEW TORE. STATE
DEFARTMENT OF EBNYIROMMENTAL
DIVISION OF S0LID AND HAZARDILS

HHL  Metals Report

Site Name: FERRLD CORF Loab o Mvinnbe e
Site Code: 213020 Sampl e
Date Cellected: 1300T86 Date Re
Matrix: SEDIMENT ) Farcent
Coencentration Units: MGG e va

g __ )

)
taow Sl

Metal Concentration ) —

i -

Aluminum : M
Antimony [
Arsenic # =
Rarium M
Beryllium M
Cadmiuwm 2.7
Calcium M
Chromium . 45,7
Cobalt MNEG
Copper 2505
Iron S189%.2
Lead 1.
Magneasium RAL
Manganese
Mercury T
Nickel Lz, 0
Fotassiuim N
Selenium * NI
Silver # ’ LA
Sodium M
Thallium MDD
Tin i
Vanadium i
Zinc Pal .

oot
i} s B K]

zd
b

.
=
,
_ .
-

]
’

* Corncentration in UG/L or UGAEG

ND Mot Determined

15

Insuttricrient Sampleé

N ,
EE - S .

s
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Site Name:
Site Code:

Date Collected:
WOHTER

Matrix:

e

DEFPARTMENT OF ERNVIROMMEMTALL COMSBER

DIVISIGN OF SOLID AND HAZARDOUS

HSL

FERRO CORF
FLTOZ0
1S50CT8s

Conmcentration Units: MG/L

Metal

Aluminum
Antimeny
Arsenic ¥
Barium
Beryllium
Cadmium
Calcium
Cht-omium
Cebalt
Conper
Iron
Lead

Magnesium -

Manganese

Mercury %

Nickel
Fotassium
Selenium
"Silver *
Sodium
Thallium
Tin
Vanadium
linc

Concentraticon

in UG/L or UG/KEGE

= Not Determined

WRSTE

Rapaft

Lab. Mumbsr @ 984628801
Sample [.D.: 5HFLIS0Z00101
Dats Reporitgd: ZOMARET.
Fercent Sclids: y

Archival Fils:

“ & 4 ®m n o a s ou

Mo i<

Concentrati on
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§ 701.1 : TITLE 6 ENVIRONMENTAL CONSERVATION

PART 701

CLASSIFICATIONS AND STANDARDS OF QUALITY AND PURITY
(Statutory authority: Environmental Conservation Law, §§ 3-0301[2][m], 15-0313, 17-0301)

Sec. Sec.
701.1 Definitions 701.10 Standards for fish survival
701.2 Conditions applying to all classi- 701.11 Standards based on tainting of aquatic . .
fications and standards food ) . o~
701.3 Standards for protection of human 701.12 Standards based on bioaccumulation
health and potable water supplies 701.13 Standards based on chemical and aquat-
701.4 Procedure for deriving standards based ic species correlation consideration
on oncogenic effects 701.14 Ambient water quality standards
701.5 Procedure for deriving standards based 701.15 Derlvalion of effluent limitations
on nononcogenic effects 701.16 Variances
701.6 Procedure for deriving standards based 701.17 Referenced materials
on aesthetic considerations 701.18 ClassN
701.7 Procedure for deriving standards based 701.19 Classes and standards for fresh surface
on chemical correlations walers
701.8 Standards for protection of aquatic 701.20 Classes and standards for saline
life, fish and fish propagation surface waters
701.9 Standards for survival and propagation
Historical Note
Part repealed, new filed: April 28, 1972; Feb.
26, 1974 eff. 30 days after filing.

. Section 701.1 Definitions. The terms, words or phrases used in Parts 700, 701, 702
and 704 of this Title shall have the following meanings:

(@) Commissioner shall mean the Commissioner of the Department of Environmental
Conservation.

(b) Administrator shall mean the administrator of the United States Environmental
Protection Agency.

(¢) Bestusage of waters as specified for each class shall be those used as determined
by the commissioner and the administrator in accordance with the considerations pre-
scribed by the Environmental Conservation Law and the Federal Water Pollution Con-
trol Act of 1972 (see section 705.1 of this Title). '

(d) Approved treatment as applied to water supplies shall mean treatment accepted
as satisfactory by the authorities responsible for exercising supervision over the sani-
tary quality of water supplies.

(e) Source of water supply for drinking, culinary or food processing purposes shall -
mean any source, either public or private, the waters from which are used for domestic —
consumption or used in connection with the processing of milk, beverages or foods. —
(When water is taken for public drinking, culinary or food processing purposes, refer to
New York State Department of Health regulations—10 NYCRR Part 170.)

(f) Primary contact recreation shall mean recreational activities where the human
body may come in direct contact with raw water to the point of complete body submer-
gence. Such uses include swimming, diving, water skiing, skin diving and surfing.

\,




- § 701.19 TITLE 6 ENVIRONMENTAL CONSERVATION

CLASS “B”

Best usage of waters. Primary contact recreation and any other uses except as a
source of water supply for drinking, culinary or food processing purposes.

Quality Standards for Class ‘“‘B’’ Waters
Items Specifications

1. Coliform. The monthly median coliform value for 100

‘ ml of sample shall not exceed 2,400 froma
minimum of five examinations, and pro-
vided that not more than 20 percent of the e’
samples shall exceed a coliform value of
5,000 for 100 ml of sample and the monthly |
geometric mean fecal coliform value for
100 ml of sample shall not exceed 200 from
a minimum of five examinations. This
standard shall be met during all periods
when disinfection is practiced.

2. pH ' Shall be between 6.5 and 8.5.

3. Total dissolved solids. None at concentrations which will be detri-
‘ mental to the growth and propdgation of
aquatic life. Waters having present levels
less than 500 milligrams per liter shall be
kept below this limit.

4. Dissolved oxygen. For cold waters suitable for trout spawn-
: ing, the DO concentration shall not be less
than 7.0 mg/1 from other than natural con- .
ditions. Flor trout waters, the minimum S
" daily average shall not be less'than 6.0
"mg/1. At no time shall the DO concentra-
tion be less than 5.0 mg/1. For non-trout
waters, the minimum daily average shall
not be less than 5.0 mg/1. At no time shall
the DO concentration be less than 4.0 mg/1.

CLASS “C”
Best usage of waters. The waters are suitable for fishing and fish propagation. The

water quality shall be suitable for primary and secondary contact recreation even
though other factors may limit the use for that purpose. '

_ Quality Standards for Class “C’’ Waters
Items : Specifications

1. Coliform. The monthly median coliform value for 100

‘ ml of sample shall not exceed 2,400 from a
minimum of five examinations, and pro-
vided that not more than 20 percent of the
samples shall exceed a coliform value of
5,000 for 100 ml of sample and the monthly
geometric mean fecal coliform value for
100 ml of sample-shall not.exceed 200 from
a minimum of five examinations. This
standard shall be met during.all periods
when disinfection is practiced.

o pH ‘ Shall be between 6.5 and 8.5.




CHAPTER X DIVISION OF WATER RESOURCES § 701.20

- . 3. Total dissolved solids. None at concentrations which will be detri-
mental to the growth and propagation of
aquatic life. Waters having present levels

~—— less than 500 milligrams per liter shall be
kept below this limit.

4. Dissolved oxygen. For cold waters suitable for trout spawn-

" ing, the DO concentration shall not be less

than 7.0 mg/1 from other than natural con-

- ditions. I'or trout waters, the minimum
- \/ daily average shall not be less than 6.0
mg/1. At no time shall the DO concentra-
tion be less than 5.0 mg/1. F'or non-trout
waters, the minimum daily average shall
not be less than 5.0 mg/1. At no time shall
the DO concentration be less than 4.0 mg/1.

CLASS “D”

Best usage of waters. The waters are suitable for fishing. 'The water quality shall be
suitable for primary and secondary contact recreation even though other factors may
limit the use for that purpose. Due to such natural conditions as intermittency of flow,
water conditions not conducive to propagation of game fishery or stream bed conditions,
the waters will not support fish propagation.

Conditions related to best usage of waters. The waters must be suitable for fish
survival.

Quality Standards for Class D"’ Waters

)

1

Items Specifications
1. pH Shall be between 6.0 and 9.5.

2. Dissolved oxygen. Shall not be less than 3 milligrams per liter
at any time,

3. Coliform. The monthly median coliform value for 100
ml of sample shall not exceed 2,400 from a
minimum of five examinations and pro-
vided that not more than 20 percent of the
samples shall exceed a coliform value of
0,000 for 100 ml of sample and the monthly
geometric mean fecal coliform value for
100 m! of sample shall not exceed 200 from
a minimum of five examinations. This
standard shall be met during all periods
when disinfection is practiced.

~~— Historical Note

Sec. added by renum. and amd. 701.4, filed J uly 3, 1985; amad. filed Sept. 20, 1985 eff. 30
days after filing.

701.20 Classcs and standards for saline surfaco waters. The following items and
specifications shall be the standards applicable to all New York saline surface waters
which are assigned the classification of SA, SB, SC or SD, in addition to the specific
— _... standards which are found in this section under the heading of each such classification.
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CHAPTER X DIVISION OF WATER RESOURCES : § 837.2

PART 837
LAKE ERIE (EAST END)—NIAGARA RIVER DRAINAGE BASIN

(Statutory authority: Public Health Law, art. 12)

Sec. Sec.
837.1 Adopting order 837.4 Tablel
837.2 Definitions and conditions 837.5 Map A
837.3 Assigned classifications and 837.6 Map B
standards of quality and purity 837.7 Quadrangle maps

Section 837.1 Adopting order. Pursuant to the authority contained in article
12 of the Public Heatlh Law, the Water Pollution Control Board having made
proper studies and having held public hearings on due notice with reference thereto,
hereby adopts and assigns the following classifications and standards of quality and
purity to the various waters as specifically ‘designated and described below and
subject to the definitions and conditions as stated.

837.2 Definitions and conditions. The several terms, words or phrases herein-
after mentioned shall be construed as follows:

(a) Class as appearing in table I, as the letters A, A-special (International
boundary waters), B, C, D or E opposite each specifically designated waters means
Class A, A-special (International boundary waters), B, C, D or E, as the case
may be, as set forth in Part 701 and 702, supra. ' ‘

(b) Standards as appearing in table I, as the letters A, A-special (International
boundary waters), B, C, D or E opposite each specifically designated waters shall
mean the standards of quality and purity estabilshed for class A, A-special (Inter-
national boundary waters), B, C, D or E, as the case may be, as set forth in Part
701 and 702, supra. The symbol (T) after any class designation shall mean that
the designated waters are trout waters and that the dissolved oxygen specification
for trout waters shall apply thereto.

(¢) Waters index number as appearing in table I shall mean that number which
has been applied to any specifically designated waters as appearing on the maps
set forth in section 837.7, infra.

(d) Name as appearing in table I shall mean the name, if any, by which the
specifically designated waters are generally known and which name, if any, appears
on the reference maps. In cases of specifically designated waters which have no
name, the named tributary to which the unnamed waters are tributary is indicated
so far as possible. In the table, an item number is assigned consecutively to each
specifically designated waters.

(e) Description as appearing in table I shall mean a brief indication as to the
location of the specifically designated waters so that by reference to reference maps
such waters may be located without reference to their waters index numbers.
Entries under column headed “Description” also include designations of sections of
a stream to which a particular assignment of a class and standards shall apply. -

(f) Map ref. no. The numbers appearing in the table under the heading desig-
nate the following maps which have been partially reproduced as maps 1 to 13,
inclusive, with superimposed tracing in black. of streams and other waters and
waters index numbers in section 837.7, infra.



TABLE 1 (contd,)

[
[o2]
e
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2 - Waters Map
Item Index Name Description Ref. Class Standa
o No. Number No.
5 219 E-1-55-2 Tributary of 3eaver Enters Beaver Meadow Creek from 12 Cc Cc(
R Meadow Creek south approxirately 4.6 miles
above mouth.
220 E-1-56,57 and 58 Tributaries of Enter Buffalo River from =ast 12 D D
and tribs. as Buffalo River and west between Beaver Meadow '
shown on reference Creek, item nc. 219, and Plato
map Creek, iter no. 221.
221 E-1-59 and tribs. Plato Creek Enters Buffalo River from south 12 D D
as shown on refer- approximately 0.9 mile abave
ence map Java Village.
222 E-1-60,61,62,63, Tributaries oI Enter Buffals River from east and 12 D D
64,65,66,67 and - Buffalo River west between Plato Creek, item no.
68 and tribs. as 221, and trio, 69, item no. 223,
shown on reference
map
223 E-1-69 and tribs,. Tributary of Enters Buffalo River from east 12 c C(1
as shown on refer- Buffalo River approximately 0.2 mile below
ence map Sardinia-Holland town line.
224 E-1-70 Tributary of Enters Buffalo River from east 12 D D
Baffalo Rive: approximately 1.0 mile atove
Erie-Wyoming county lire.
225 E-2 Smoke Creek Enters Lake Erie from east approx- 6,7,11 D D

imately 0.6 mile north of City of
Lakawanna-Harburg town line.
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TABLE I (cont’d)

-

C

(

Waters . Map
Item Index Name Description Ref. Qlass Standards
No. Number - " No.
226 E-2-1portion South Branch Enters Smoke Creek from south- 6,7 C C
as described east 1.5 miles above mouth. Mouth
o to Green Lake, item no. 227.
227 Green Lake Located on South Branch just west 7 B B
- . of S. Buffalo Street, Orchard Park.
228 E-2-1portion " South Branch From Green Lake, item no. 227, to - 7,11 B B
as described source.
229 E-2-1-1,24 Tributaries of Enter South Branch between 6,10 D D
- South Branch “mouth and Green Lake, item .
No. 227
2291 E-2-1-3 Trib. of South Branch Mouth to source 6,10, C C
o 11
229.2 E-2-1-3-1,2,3 Subtribs. of South Branch 6,10
230 E-2-1-5 Tributary of Enters South Branch from south 11 B
' South Branch approximately 0.5 mile above Ellicott,
231 E-2-2portion “Tributary of Enters Smoke Creek from south 7 D D
as described approximately 0.7 mile due north

Smoke Creek

of Webster Corner. Mouth to outlet
of P 80 easterly of Freeman Ponds.
Near junction of S. Freeman Road

and E. Quaker Street, Orchard Park.

-'.‘- -‘ _ - _"‘
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Rel. 13 Apperdix /7

Water Resources Data
New York

|Water Year 1986

Volume 3. Western New York
by W.F. Coon, W.H. Johnston, D.A. Sherwood, and D.D. Deloff

Volume 1
Eastern New York
excluding Long Island

" Volume 37, L
Western New York

U.S. GEOLOGICAL SURVEY WATER-DATA REPORT NY-86-3
Prepared in cooperation with the State of New York
and with other agencies
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. STREANS ﬂxaurm fo un sus A
omssoo | CATTARADOUS CREEE. at aonm. "--Couunuod
vnn-oun.xﬂ neconus ‘ :

PBRIOD 0' RBCORD <Vater years 1959 1963-6!, 1972 eo ourront . :
CHEMICAL DATA3 1959 (e), 1963 (oi. 1972 (a), 1975-(d), 1976-18 (0). 1919-80 (d). 1981-82 (o), 1983-86 (bv).
MINOR BLEMENTS DATA: 197278 (a), 1975 (b), 1976=77 (o), 191 8-86 (b).

ORGANIC DATA: .0C-=1975 (b), 1976-77 (o), 1978-80 (4), 1981 (o).
HUTRIENT DATA: 1975 (b), 1976=77 (o), 1978-80 (d). 1981-82 (c). 1983-86 (b).
BIOLOGICAL DATA: -
saoceuu--ma-ao (d), 1981-82 (o), 1983-36 (b).
- Phytoplankton--1978 (b}, 1979-80 (o), 1981 (b).
SEDIMENT Duu ) 196! (), 1918-82 (o), 1953-86 (d). . :

PERIOD OF DAILY RBCORD.--
SPECIPIC CONDUCTANCE: Ootober 1958 to Septeamder 1959, unpublished; Jlmury 1978 to Septenber 1981,
pH: October 1958 to Septesber 1959, unpudblished.
WATER TBH’BRATURBS. _Oatober 1958 to Sth.enbor 1959, January 1978 to Soptubor 1981,

" EXTREMES FOR PERIOD 0? ‘DAILY RECORD.--

SPECIPIC CONDUCTANCE:
WATER TEMPERATURES:
vinter periods.

Maximua daily, 952 niorouonona Oot. 7, 1958; minimum daily, 150 microsiemens Peb.
Maximua daily, 29 o°c‘ Aug. 19. 1918' ainizus daily, O

0.0°C on many days durins

VATER QUALITY DATA, WATER YEAR OCTOBER 1985 to SEPTEMRER 1986.

BARO-

1981,

19,

OXYGEN, COLI-
SPE. METRIC 0IS- FORM,
STREAM-  CIFIC PRES- SOLVED  PECAL,
PLOW,. CON~ - PH TUR- SURE  OXYGEN, (PER- 0.7
INSTAN= DUCT-  (STAND- TEMPER- BID- (.11 D13~ CENT UM-HF
' TIME TANEOUS  ANCE ARD ATURE 17TY OF SOLVED SATUR- (COLS./
DATE (CFS) (usS/CM) UNITS) (DEG C) (NTU). Ha) (MG/L)  ATION) 100 ML)
oct
29.. 1600 188 396 8.20 8.0 5.0 750 12.4 106 42
MAR :
u19... 1100 1610 235 8.06 7.5 93 728 9.4 82 630
JUN :
1700 1115 1370 250 8.11 19.0 180 749 8.2 90 -
AUG
19,0 1145 319 359 8.24 21.5 4.6 748 8.7 101 82
STREP- HARD- : ALKA-
TO0MCCI NESS MAGNE- POTAS- LINITY CHLO-
FECAL, HARD-  NONCARB CALCIUM SIUM, SODIUM, RIMM, NH WAT SULPATE  RIDF,
KP AGAR  NESS WH WAT DIS- DIS- 01S- 018~ TOTAL DIS- LIS
(coLs. (MG/L TOT FLD SOLVED SOLVED SOLVED SOLVRD  FPIELD SOLVED  SOLVFD
DATE PER AS MG/L AS  (MG/L (MG/L (MG/L (MG/L  MG/L AS  (MG/L (MG/L
100 ML) CACO3)  CACO3 AS CA) AS MG) AS MA) ASK) CACN3  AS SO4)  AS CL)
ocT
29... K12 180 . 86 56 10 13 1.9 135 u1 20
MAR
19... 170 120 34 36 6.2 6.4 1.1 82 - 17 15
JUN
1Tees 7600 120 37 38 5.9 6.8 1.7 81 21 10
AUG
19... x18 170 82 54 9.1 9.2 1.9 129 30 13

K results based on colony count outside the ideal range (non-1deal colony count).

Mﬂ. =40
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discovery, but in no case later than 24
hours after discovery. For purposes of
1he notification requirement, the 10
pounds are measured by the.weight of
the PCB-containing material spilled
rather than by the weight of only the
'CDs spilled. -

(iv) Spills of 10 pounds or less, which
are not addressed in paragraph (a)(1) (i)
or (i1) of this section, must be cleaned up
in accordance with this policy (in order
1o avoid EPA enforcement liability), but
notification of EPA is not required.

(2) Dispusal of cleanup debris and *
materials. All concentrated soils,
solvents, rags, and other materials
resulting from the cleanup of PCBs
under this policy shall be properly
stored. lubeled, and disposed of in
accordance with the provisions of
§ 761.60. - C

(3) Determination of spill boundaries
in the absence of visible traces. For -
spills where there are insulficient visible’
traces yet there is evidence of a leak or
spill, the boundaries of the spill are to
be determined by using a statistically
hased sumpling scheme.

(b) Requirements for cleanup of low-
concentration spills which involve less
than 1 pound of PCBs by wéight (less
than 270 gallons of untested mineral
0il}={1) Decontamination requirements.
Spills of less than 270 gallons of
untested mineral oil, low-concentration
PCBs, as defined under § 761.123. which
involve less thun 1 pound of PCBs by
weight (e.g.. less than 270 gallons of °
untested mineral oil containing less than

500 ppm PCBs) shali be cleaned in the ,

following manner:

(i) Solid surfaces must be double
washed/rinsed (as defined under
§ 761.123); except that all indoor,
residential surfaces other than vault’
areas must be cleaned to 10 micrograms
per 100 square centimeters (10 ug/100
cm?) by standard commercial wipe tests. ’

(ii) All soil within the spill area (i.e.,
visible traces of soil and a bufferof1
lateral foot around the visible truces)
must be excavated. and the ground be -
restored to its original configuration by -
hack-filling with clean soil {i.e., i
containing less than 1 ppm PCBs). :

(iii) Requirements of paragraph (b)(1)
{i) and (ii) of this section must be .
completed within 48 hours after the .
responsible party was notified or
became aware of the spill.

{2) Effect of emergency or adverse
weather. Completion of cleanup may be -
delayed beyond 48 hours in case of
circumstances including but not limited
to, civil emergency, adverse weather
conditions, lack of access to the site,
and emergency operaling conditions.

The occurrence of a spillon a weekend
or overtime costs are not acceptable-

-

_ records and certification of

' _ certification shall consist of the o
* following: R e

K delay).

reasons to delay response. Completion
of cleanup may be delayed only for the
duration of the adverse conditions. If the

_ adverse _wealher conditions, or time
- lapse due to other emergency, has left

insufficient visible traces. the
responsible party must use a

- stalistically based sampling scheme to )

determine the spiil boundaries as
required under paragraph (a)(3) of this
section.

{3) Records and certification. At the .
completion of cleanup, the responsible
party shall document the cleanup with

decontamination. The records and &
certification must be maintained for a
period of 5 years. The records and

L

(i) Identification of the source of the
spill (e.g.. type of equipment}. )

(ii) Estimated or actual date and time
of the spill occurrence. B

(iii) The date and time cleanup was

- completed or terminated (if cleanup was

delayed by emergency or adverse
weather: the nature and duration of the

(iv) A brief description of the spill - -
location. _ -
(v) Precleanup sampling data used to -« *

requirecments of paragraphs (c) (1)
through (5) of this section are mel.

(1) Immediate requirements. The lour
actions in paragraphs (c](1) (i) through
{iv) of this section must be taken as
quickly as possible and within no more
than 24 hours {or within 48 hours for
PCB Transf{ormers) after the responsible
party was notified or became aware of
the spill, except that actions described
in paragraphs (c){1) (ii) through (iv} of
this section can be delayed beyond 24 .
hours if circumstances (e.g., civil . .
emergency, hurticane. tornado, or other

" similar adverse weather conditions, lack ::-

of access due to physical impossibility.

or emergency operating conditions) so. ! ;
require for the duration of the adverse
conditions. The occurrence of a spill on .
a weckend or overtime costs are not . ;. .
acceplable reasons to delay response.” .-
Owners of spilled PCBs who have, )
delayed cleanup because of these types

> of circumstances must keep records

documenting the fact that circumstances
precluded rapid response.

(i) The responsible party shall noli[y" l '
_the EPA regional office and the NRC as . .

required by § 761.125(a){1) or by other ,

applicable statutes. ' C
(ii) The responsible party shall’

effectively cordon off or otherwise

eslablish the spill boundaries if required delineute and restrict an urea

because of insufficient visible traces,
and a brief description of the sampling
methodology used to establish the spill

" boundaries.

(vi) A brief description of the solid
surfaces cleaned and of the double
wash/rinse method used. R

(vii) Approximate depth of soil -
‘excavation and the amount of soil =
removed. ’ .

{viii) A certification statement signed
by the responsible party stating that the
cleanup requirements have been met
and that the information contained in
the record is true to the best of his/her h
knowledge.” =
- (ix) While not required for compliance -

" with this policy, the following

information would be useful if
maintained in the records: -

(A) Additional pre- or post-cleanup
sampling. + - o :

(B) The estimated cost of the cleanup
by man-hours, dollars, or both.

(C) Requirements for cleanup of high-
concentration spills and low- :
concentration spills involving 1 pound
or more PCBs by weight (270 gallons or
more of untested mineral oil). Cleanup
of low-concentration spills involving 1 1b
or more PCBs by weight and of all spills
of materials other thanlow- ~*
concentration materials shall be
considered complete if all of the "
immediate requirements, cleanup
standards, sampling, und recordkeeping.:

. on the amount of material missing from
the cquipment or container) the area of *:

- responsible party must then utilizea " ",

encompassing any visible traces plus a
3-foot buffer and place clearly visible
signs advising persons 1o avoid the area
to minimize the spread of contamination
as well as the potential for human ° ‘
exposure. )
(iii) The responsible party shall record
* and document the area of visible e
contamination, noting the extent of the

R

NP |

visible trace areas and the center of the "~ ~

visible trace area. If there are no visible
traces. the responsible party shall record -
this fact and contact the regional office’ -
of the EPA for guidance in completing- - - )

_ statistical sampling of the spill areato

establish spill boundaries. "7 -
(iv) The responsible party shall "~

" initiate cleanup of all visible traces of "
the fluid on hard surfaces and initiate’ *

removal of all visible traces of the spill
on soil and other media. such as gravel.
sand, oyster shells, etc. ,

(v) If there has been a delayin "
reaching the site and there are '
insufficient visible traces of PCBs
remaining at the spill site. the
responsible party must estimate (based -

the spill and immediately cordon off the:
area of suspect contaimination. The . = -

statistically based sampling scheme to - L
identify the boundaries of the spill area
as soon as practicable. s A




“in accordance with this policy.

- shall'be decontaminated in accordance

. party, soil contaminated by the spill will
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" [vi) Althaugh this policy requires

certain immediate actions, as described
in puragraphs (c)(1)(i) through (iv) of this .
section, EPA is nol placing a time limit
on completion of the cleanup effort since .
the lime required for completion will

expects that decontamination will be
achieved promptly in all cases and will
consider promptness of completion in -
determining whether the responsible
parly made gnod faith efforts to clean up

_{2) Requirements for decontaminating
spills in outdoor electrical substations.
Spills which occur in outdoor electrical
substations, as defined under § 761.123,

with paragraphs {c)(2)(i) and [ii} of this’
section. Conformance to the cleanup -

{ii) of this section shall be verified by
post-cleanup sampling as specified
under §761.130. At such times as

- outdoor clectrical substations are-
- converted to anotheér use, the spill site ’

shall be cleaned up to the nonrestricted
access requirements under paragraph

" {c)(4) of this section. )

* (i) Contaminated solid surfaces (both

cleaned to a PCB toncentration of 100
microgrums (ug)/100 square centimelters
(cm?) (as measured by standard wipe
tests). S
(ii) At the option of the responsible " .

be cleaned either to 25 ppm PCBs by
weight, or to 50 ppm PCBs by weight
provided that a label or notice is visibly
placed in the area. Upon demonstration
by the responsible party that cleanup te
25 ppm or 50 ppm will jeopardize the
integrity of the electrical equipment at
the substation, the EPA regional office
may establish an alternative cleanup
method or level and place the
responsible party on a reasonably
timely schedule for completion of -
cleanup.” . .

(3) Requirements for decontaminating
spills in other restricted access areas.
Spills which occur in restricted access
locations other than outdoor electrical

substations, as defined under § 761.123, . .

shall be decontaminated in accordance
with paragraph (c)(3){i} through (v) of
this section. Conformance to the cleanup

standards in paragraph {c)(3)(i) through
- *: encapsilated. The Regional

(v] of this section shall be verified by
postcleanup sampling as specified under
§ 761.130. At such times as restricted
dccess areas other than outdoor
electrical substations are converted to
another use. the spill site shall be
cleancd up to the nonrestricted access

arca requircments of paragraph (c)(4) of. "

this section

(i) }"gh-éonluct solid.éurf:lces. as

. defined under § 761.163 shall be cleaned

10 10 ug/100 cm? (as measured by
standuard wipe tests).
(i) Low-contact. indoor, impervious

! . solid surfaces will be decontaminated to
vary from case to case. However, EPA i :

10 ug/100 cm2. :

(iii). At the option of the responsible -
party. low-contact, indoor. .
nonimpervious surfaces will be cleaned

. either to 10 ug/100 cm? or.to 100 ug/100

cm? and encapsulaled. The Regional -

 Administrator, however, retains the
_ authority to disallow the encapsulation

oplion for a particular spill situation -
upon finding that the uncertainties

- associated with that option pose special -
" concerns at that site, Thalis. the

* Regional Administrator would not
" permit encapsulation if he/she
‘slandards under paragraphs (c)(2)(i) and -

determined that if the encapsulation

" [ailed the failure would create an

. " imminent hazard at the site. .

' {iv} Low-contact, outdoor surfaces
" (both impervious and nonimpervious)
" shall be cleaned to 100 ug/100 cm?2,

- {v) Soil contaminated by the spill will

" be cleaned to 25 ppm PCBs by weight,

(4) Requirements for decontaminating

) 0 " spills in nonrestricted access areas.
impervious and non-impervious) shall be

Spills which occur in nonrestricted

- access locations, as defined under

- §701.123, shall be decontaminated in

. accordance with paragraphs (c)(4){i)
- through (v} of this section. Conformance
.. to the cleanup standards at paragraphs

... [€)(4){i) through (v) of this section shall : .

be verified by postcleanup sampling as
specified under § 761.130.
(i) Furnishings, toys. and other easily

_ replaceable household items shall be

disposed of in accordance with the

- provisions of § 761.60 and replaced by
" the responsible party.

{ii) Indoor solid surfaces and high-
contact outdoor solid surfaces, defined .
as high contact residential/commercial

- surfaces under § 761.123, shall be
"+’ cleaned to 10 ug/100 cm?* (as measured
. by standard wipe tests).

_(iii) Indoor vault areas and low-

. contact, outdoor, impervious solid
. surfaces shall be decontaminated to 10

pg/100 cm?,
~(iv) At the option of the responsible -
party, low-contact, outdoor. :

" nonimpervious solid surfaces shall be

either cleaned to 10 ug/100 cm? or
cleaned to 100 pg/100 cm? and

Administrator, however, retains the

- authority to disallow the encapsulation '

option for a particular spill situation

" upon finding that the uncertainties

associated with that option pose special
concerns at that site, That is, the
Regional Administrator would not-
permit encapsulation if he/she =+

determined that if the encapsulation
failed the failure would create an
imminent hazard at the site.

(v) Soil contaminated by the spill will
be decontaminated lo 10 ppm PCBs by
weight provided that soil is excavated to
a minimum depth of 10 inches. The
excavated soil will be replaced with
clean soil, i.e., containing less than 1
ppm PCBs, and the spill site will be
restored (e.g.. replacement of turf).

{5) Records. The responsible party
shail document the cleanup with records
of decontamination. The records must
be maintained for a period of 5 years.

. The records and certification shall

consist of the following:.. **: -
(i) Identification of the source of the

iy spill, e.g. type of equipment. - -
- (ii) Estimated or actual da}g a[\d time .

of the spill occurrence. =~ ~ 7Y - 7
(iii) The date and time cleanup was

. completed or terminated (if cleanup was
‘delayed by emergency or adverse
*’weather: the nature and duration of the
" delay). * .

- {iv) A brief description of the spill
location and the nature of the materials
contaminated. This information should
include whether the spill occurred in an
outdoor electrical substation, other
restricted access location,orina .
nonrestricted access area. :

" {v) Precleanup sampling data used to
establish the spill boundaries if required’
because of insufficient visible traces and

a brief description of the sampling
methodology used to establish the spill
boundaries. . -

(vi) A brief description of the solid
surfaces cleaned.

(vii) Approximate depth of soil
excavation and the amount of soil
‘removed. - o

(viii) Postcleanup verification
sampling data and. if not otherwise
apparent from the documentation, a
brief description of the sampling
methodology and analytical technique
used. - S

(ix) While not required for compliance
with this policy. information on the
eslimated cost of cleanup (by man-
hours. dollars, or both) would be useful
if maintained in the records.

§761.130 Sampling requirements.
Postcleanup sampling is required to

* verify the level of cleanup under

§ 761.125(c) (2) through (4). The -
responsible party may use any -
statistically valid, reproducible.. -

_ sampling scheme (either random

samples or grid samples) provided that
the requirements of paragraphs (a) and
(b) of this section are satisfied. :

. (a) The:sampling area.is the greater of
(1) an area equal-to the area cleaned . .
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CHAPTER 14

LR . . - F—

S ' Land Treatment of
o .Hydrocarbon Contaminated Soils

) John Lynch and Berjamin R. Genes

Land treatment has bezn used as a waste treatment and disposal technology

- by U.S. petroleum refinesies for more than 25 years. In addition, the technology

is being applied by the exploration and production sector of the petroleum indus-

p : - - try as a cost-competitive alternative in Superfund cleanup studies. This chapter

' presents information and operational data for a specific Superfund site involving

land treatment as the final cleanup option. The waste material consists of con-

taminated soils from a wood-treating plant. The constituents of concern are

hydrocarbons found in petroleum industry waste. Operational data and removal

rates are quantified for 3ross hydrocarbons and specific polynuclear aromatic
hydrocarbons.

Land treatment uses he assimilative capacity of the soil to decompose and con-

tain the applied waste in the surface soil layer (usually the top 15-30 cm or 6-12

" in.). The upper soil layer is the zone of incorporation (ZOI). The incorporatior

.i. zone, in conjunction with the underlying soils where additional treatment and im-

- mobilization of the applied waste constituents occur, is referred to as the treat

__ ment zone. The treatment zone in the soil may be as much as 1.5 mor 5 ft. Soi

~ conditions below this depth generally are not conducive to oxidation of the ap

- plied waste constituerts. The transformations, biological oxidations, and immobili

zation will occur primarily in the zone of incorporation.




164  PETROLEUM CONTAMINATED SOILS
BACKGROUND

Wastewaters from a creosote wood-preserving operation have been sent to a
shallow, unlined surface impoundment for disposal since the 1930s. The discharge
of wastewater to the disposal pond generated a sludge which is a listed hazardous
waste under the Resource Conservation and Recovery Act (RCRA). Due to
groundwater contamination of the shallow aquifer at the site by polynuclear aro-
matic hydrocarbons (PNAs), the State of Minnesota nominated the site for list-
ing on the Superfund National Priorities List in 1982. Since 1982, numerous
remedial investigation activities have been undertaken to determine the nature
and extent of contamination at the site. Based on the results of these studies and
extensive negotiations, the Minnesota Pollution Control Agency (MPCA), the
U.S. Environmental Protection Agency (EPA), and the owner of the facility signed
a Consent Order in March 1985 specifying actions to be taken at the site.

In general terms, the remedial actions selected by the MPCA and EPA involve

a combination of offsite control measures and source control measures. The off- -

site controls involve a series of gradient control wells to capture contaminated
groundwater. The source control measures include onsite biological treatment
of the sludges and contaminated soils, and capping of residual contaminants located
at depths greater than 5 ft. Costs for onsite treatment and capping were estimated
to be $59/ton. ' T :

PILOT-SCALE STUDIES

Before the onsite treatment alternative was implemented, bench-scale and pilot-
scale studies were conducted to define operating and design parameters for the
full-scale facility. Several performance, operating, and design parameters were
evaluated in the land treatment studies. These included:

soil characteristics
climate
treatment supplements
reduction of gross organics and PAH compounds
toxicity reduction o
" effect of initial loading rate
effect of reapplication

v

‘Three different loading rates were evaluated in the test plot studies: 2%, 5%,
and 10% benzene extractable (BE) hydrocarbons. The soils used in the pilot study
consisted of a fine sand which was collected from the upper 2 ft of the RCRA
impoundment. The soil was contaminated with creosote constituents consisting
primarily of PNA compounds. Total PNAs in the soil ranged from 1000 to 10,000

LAND TREATMENT OF HYDROCARBON CONTAMINATION

ppm, and BE hydrocarbons in the contaminated soil rmged from approximal
2% to 10% by weight. ‘ .
Because the natural soils are fine sands and extremely permeable, it was d
ed that the full-scale system would include a liner and leachate collection sys
to prevent possible leachate breakthrough. To-simulate the proposed full-s|
conditions, the pilot studies consisted of five lined, .50-t.'t square tes?t.plots v
leachate collection. The studies were designed to maintain sonl.condmons w!
promote the degradation of hydrocarbons. These conditions included:

e maintain a pH of 6.0 to 7.0 in the soil treatment zone
e maintain soil carbon-to-nitrogen ratios between 50':1 and 25:1
e maintain soil moisture near field capacity

Hydrocarbon losses in the test plots were measured 1.lsing benzene as th
traction solvent. The analysis of BE hydrocarbons provides a general paran
which is well suited to wastes containing high molecular waght a.lro.mancs
as creosote wastes. Reductions of BE hydrocarbons were fairly similar bety
all the field plots. Average removals for all field plots over four months
approximately 40%, with a corresponding first-order kinetic constant (
0.004/day. . .

The reduction of PNA constituents was monitored by measuring decre
16 PNA compounds. The following compounds were monitored in the test

2 Rings - 3 Rings 4, 5, and 6 Rings
Naphthalene Fluorene : Fluoranthene
Acenaphthylene - Phenanthrene gﬁ:“zﬁa)anmmcene
Acenaphthene Anthracene , -
Benzo(j)fluoran
Benzo(k)fluoran
Benzo(a)pyrene

i h)anthracene i
Dibenzo(a,h)a Benzo(g,h,i)pery

Indeho(l ,2,3,c,d)pyrene

Greater than 62% removals of PNAs were achieved in all the test p_lo
laboratory reactors over a four-month period. PNA removals for each rin

are shown below:

2-ring PNA: 80-90%
3-ring PNA: 82-93%
4 +-ring PNA: 21-60%
Tatal PNA: 62-80%
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APPENDIX B
SITE INSPECTION/AIR MONITORING DATA
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Ferio -Corf

DAILY HEALTH AND SAFETY REPORT -

o natéz 5’/5’/5’8

Background HNU Reading (Measured at Emergency
Staging Area): -

Background OVA Reading (Measured at Emergency

Staging Area):

Background EXP Reading (Measured at Emergency
Staging Area):

Background OXY Reading (Measured at ﬂnergehcy
Staging Area):

Work Area and Task:
Level of Protection Required:

Work Area and Task:

Level of Protection Required:

S;<¥e /le@cou

Leve [ D

Wi cone Ay

Comments: -85 ~90°F (S-S50 2 Houct i,
) o

Lo ¢he N
- o r"h‘,cbnlm |

A 3

U 2:3A

On-Stte Health and Safety Officer: L~ w7 % o
576-03 S T e R

Note: Readings ,at'wbrk sfte ar§ recordéd on separate table.’__c'i
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Facility: Fero . ( (’1‘e(c1) LAWLER, MATUSKY & SKELLY ENGINEERS

Date: ®/8/88

H.NU METER FIELD CALIBRATION

Job No: £76-O13

Site: e Covp.

Calib. By: ¢MH, RC DATA SHEET Crew: snH, RC
Calib. Gas: . lyauc Oper:_Re&con
EXPECTED OBSERVED
CALIB. CALIB.| SPAN ADJ.
METER | BATT. GAS GAS (from —
DATE/TIME| No. CHECK |ZERO| (ppm) | ZERO| (ppm) - t0) COMMENTS
VYSDET Did nok Veud
L 0\13 No N .
ge izeo rgorst | O [ O I8H 1O Stk | o pad.

On-Site Health & Safety Officer and/or Crew Chief:

(Signature) : M %

(vate) :_8/8/58
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Job No: §F6-013 LAWLER, MATUSKY & SKELLY ENGINEERS  H.Nu Meter:wysper s BOWSY
Site: Fowo Corp. [ Bq{;,b) DAILY HEALTH & SAFETY REPORT OVA Meter: ~ —
Oper: f cCua ' DATA SHEET Explosimeter: —
Crew: g H, €C . pete: S/3/98
SAMPLE H.NU EXPLOSIMETER OVA
TIME | LOCATION | READING READING READING | COMMENTS
Farkess Lok : £ / -
1202 |3, gt oPhddl - 2 85°7 [~ 45 /o Howd: (ﬁ_
w_‘
1220 1S4 7z 55 wiwd G -2 lewds
ErsY
1230 |famebr ot PlM 2
GwW-B
1240 Sile .2
fA(SEXA
5 SouHA 4
J2s ot Plnud .2 Fﬂ)’l\ﬁ:&"'/ ;
) Sa'de Cer : -
10 SS5. R . 2
] Sdde )
1335 | ss-2 | .2 ‘
148 |SS-| .2

¥

1730 | SZP T L 2

e

— LA U 4T h 4 L AL A A B - flaes 250 et W Tlwl vl A TEAR. TARTAITAIME s r e Syt RO e oyt 20 r = - srs =T - o
. ‘
. . . .
. . .
. v - . N

. On-Site Health & .s'afety Officer and/or Crew Chief:
“# s (Signature) M 7 4
. (pate) 5)/5/3 ¢
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LANLER; MATUSKY & SKELLY ENGINEERS
_ SITE-SPECIFIC '
- HEALTH AND SAFETY PLAN FORM

661 Willet Rd.

Site Name: Ferro Corporation Location: Lackawanna, NY

HASP Preparer: Karen A. wright

APPROVALS . 4 /
Project Manager: _JéégzzcgggéZ/4/,/4//

Safety Officer:

Karen A. Wright /QZ?V’;[2472?¢%;+
PROJECT PERSONNEL:

On-Site Coordinator:

On-Site Health and
Safety Officer:

Phone: (914) 735-8300

DATE OF PLAN PREPARATION' 6 October 1988

HAZARDOUS/SUBSTANCES (known or suspected, contam1nated media or in

storage container, etc.):

-Tar like spill occurred late 1981-discharged to drainage ditch

north of property. Analyses:

also ‘'various metals

soil, ppm water, ppb
Acenaphthene <0.2-780 <0.6-25
Anthracene 0.019-230 0.019-0.40
Chrysene 0.20-120 0.019-8.1
Fluoranthene 0.58-590 0.059-7.1
Fluorene. 0.043-250 0.044-6.7
Naphthalene- 0.11-630 <0.6-25
Phenanthrene 0.22-760 0.035-3.6
<Pyrene o 0.35-420 - <0.06-5.6
Benzo(a)anthracene 0.079-93 <0.06-3.5
Benzo(a)pyrene . 0.04-72 <0.06-<0.5
Benzo(b)fluoranthene 0.12-81 <0.06-0.097
Benzo(g,h,i)perylene 0.21-68 0.034-0.98
Dibenzo(a,h)anthracene 0.089-0.37 0.019-1.4
Indeno(1,2,3c,d)pyrene 0.064-21 <0.06-<0.3
Acenaphthylene . <0.4-<10 <.57-34
Benzo(k)fluoranthene <0.036-34 0.038-8.1




HAZARD ASSESSMENT (toxic effects, including TLVs, IDLHs, reactivi-
ty, stability, flammability, and operational
hazards with sampling, decontaminating, etc):

See attached Table 1

SITE WORK ZONES: (designate exclusion zone, contamination reduc-
tion zone and support zone)

See attached Fiqure 1

SITE ACCESS: (describe procedures to control site access)

Sign in/sign out at quard house.

HSO also_to keep log book of personnel on-site.

MONITORING PROCEDURES (If required by the Safety Officer)

Monitoring the site for identity and concentration of con-
tamination in all media:

Continuous monitoring with HNU.

Background readings to be taken at quard booth.




' h

Medical monitoring procedures for evidence of .personnel ex-
posure i.e. analyses specific to site not covered in gen-

-eral LMS physical:

N/A

Personnel monitoring procedures:

N/A

DECONTAMINATION AND DISPOSAL

Decontam1nat1on Procedures (contam1nated personne], surfaces,
. : materials, instruments, equipment,
-etc. )

r111 rigs, augers, split spoons to be steam cleaned before

lggving site. ~ Split spoons to be detergent washed, potable

Water rinsed'between uses. Split spoons to be steam c1eaned

or hot washed between boreholes. If chemical analyses to be

done, use decon procedures described in workscope. Stainless

steel spoons and trowels used to collect soil samples and

bailers used to collect water samples are to be cleaned in

laboratory as described in LMS FSP. Use water from hydranf.




/

Disposal Procedures (contaminated equipment, supplies,
disposables, washwater.

Cuttings to be left at borehole. Decon water, development

water, purge water to be poured on qround. Above done unless

HNU >5 ppm, then will drum everything. Disposables to be

bagged.

EMERGENCY PROCEDURES

In event of personnel exposure (skin contact, inhalation,
ingestion, specific proce-

dures for specific chemicals):

Immediately wash exposed area with clean water. Remove

person to clean air if inhalation problem.

In event of personnel injury:

Follow standard first aid procedures.

In event of potential or actual fire or explosion:

Evacuate to support zone (quard house) and leave site. HSO

to _check that everyone is accounted for before leaving site.




In event of potential or actual ionizing radiation exposure:

N/A

In event of environmental accident (spread of contamination
outside sites):

Stop spread as best as possible and call LMS.

EMERGENCY SERVICES (complete here or have separate list available
on- s1te)

Location = Telephone
Emergency Medical Fac111ty
’Mercy Hosp1ta1 - (716) 826-7000

Abbott Road

Ambulance Service

Newton-Abbott - (716) 825-3663

Fire Department

~ Newton-Abbott Fire Department (716) 825-3663




Location Telephone

Police Department

Hamburgh Town Police (716) 648-5111

Poison Control Center

PERSONNEL POTENTIALLY EXPOSED TO HAZARDOUS SUBSTANCES (As Applica-
ble)

Personnel Authorized to Enter Site (specific conditions of
site would preclude most LMS trained persons from entering
site and would allow only certain personnel, list here)

1. _N/A

5.

ALTERNATIVE WORK PRACTICES

(Describe alternative work practices or instruments not spec-
ified in this form. Indicate work practices specified in the
chapter for which proposed alternative work practices will
serve as substitute.)

N/A

-
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TASK-SPECIFIC LEVEL OF PROTECTION (attach table including specific

~description of protective gear)

See attached Tab1e_2

SITE MAP

(Attach a site map. Map should be properly scaled and keyed
to local landmarks.)

See attached Fiqure 1

TRAINING

(Provide description of minimum tra1n1ng, reference OSHA'
Sections).

One person 29 CFR 1910. 120 e(2)_

AFFIDAVIT

A1l personnel who énter site must sign attached'aff1dav1t.
LMS personnel must also read and comply with LMS' generic
HASP.

oF




AFFIDAVIT

I, » (name) of

(company name) have read the Health and Safety Plan (HASP) for the
(site description and project description).
I have also read the LMS generic HASP. I agree to conduct all on-
site work in conformity with the requirements of both HASPs. 1In
addition, I acknowledge that failure to comply with the designated
procedures in the Health and Safety Plans may lead to my removal
from the site.

Signed

Date
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TABLE 1
HAZARD ASSESSMENT

iff‘ FLASH VAPOR IONIZATION
e TWA, STEL,  IDLH, LEL, UEL, pt PRESSURE, POTENTIAL,
COMPOUND ppm ppm ppm % % °F mm eV
Benzo(a)pyrene , suspected carcinogen
Chrysene suspeuﬁéd carcinogen
Naphthalene 10 15 500 0.9 5.9 174 0.05 8.14
Anthracene - - 0.6 - 250 -
Coal Tar Pitch Volatiles mg/m3 0.2 - Ca - - 405 - -

(includes all cpds 1isted
on page 1 of HASP)

T



TABLE 2.

TASK SPECIFIC LEVEL OF PROTECTION

LEVEL

TASK DESCRIPTION

1. Monitoring Well D Hard hat, safety glasses,
Drilling and safety shoes, coated
Installation tyvek (optional in case of

- splash or contact), latex
, _ gloves

2. Surféce Water/ D Same as above
Sediment Sampling

3. Surface Water/ D Hard hat, safety glasses,

- Sediment Sampling at safety shoes, coated
SW-4 (location of tyvek, nitrile gloves
coal tar. spill)

" 4, Soil Sampling D Same as monitoring well

Action Levels -.If HNU reads greater than 0.5 ppm above background
in breathing zone, must upgrade to Level C respiratory. While
doing SW-4 if see evidence of coal tar, call LMS before sampling.’
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8/31/88

FERRO CORPORATION

BUFFALO, NEW YORK

1.0 INTRODUCTION

A terrain conductivity survey was completed around the perimeter of
the Ferro Corporation Site in the City of Buffalo, New York on
August 24, 1988. The method of investigation utilized a Geoniés
Model EM-31 DL terrain conductivity meter (TC) to meas?fe_the‘
subsurfacercoﬁductivity characteristics. A terrain conductivity
survey is a fast, environmentally non-invasive technique for

determining subsurface conditions. This method is indirect and

interpretive and should be verified by‘more'direct methods of

investigation.

A total of 11 terrain conductivity profiles were completed for.a-"

total of approximately- 4460 lineal feet (Figure 1).

2.0 PURPOSE
The purpose of this investigation was to help define limits of £ill
material to better characterize the site and to help'assess the

presence of contaminants.

-1-
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3.0 METHODS

3.1 Survey Control

Base stations and turning points were established with a 300 foot
tape measure and tied into permanent landmarks where possible. Base
stations and turning points wers staked, flagged and the coordinates
recorded on them. Traverses through thick vegetation were marked by
attaching red surveyors tape to reeds and brush at approximately 100
foot intervals. While traversing through open fields a Brunton

compass was used to help maintain an accurate survey trend.

3.2 Terrain Conductivity Survey

Prior to data collection with the EM-31 DL TC meter, the instrument
was calibrated. After calibration processes were completed, a 300
foot tape measure was extended along the path of the traverse to
establish accurate station location with the instrument. Readings
were taken with the EM-31 DL TC at 20 foot centers unless otherwise
noted. All readings were taken with the instrument in the routine
"operational” mode which measures the quadrature-phase component of
the induced magnetic field. This component is linearly related to
actual ground conductivity. Readings were taken with the instrument
both parallel and perpendicular to the direction of travel unless
otherwise noted. This method was incorporated to test the lateral
variation in conductivity at each station. Parallel and

perpendicular values were plotted on each profile.

-2-
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A terrain conductivity profile was not completed along Willet Road
due tb the presence of a chain link fence, overhead power lines
buried utilities and sewers located within the immediate vicinity.
It was concluded that these potential sources of interference woul&

mask any contaminants present within the ground water of the site.

The EM-31 DL TC meter is equipped with a transmitter coil and a
receiver coil spaced 12 feet apart. The theory of operation is as
follows: the transmitter coil is energized with an alternating
current at an audio frequency producing a time varying primary
magnetic field (McNeill, 1980). The magnetic field induces small
currents in the ground.whiéh produces a secondary magnetic field.
The ratio of the primary field to the secondary field is linearly
proportional to the.ground‘conductivity. The effective depth cf-

investigation of the instrument is 20 feet.

Ground water contamination can_be detected by the EM-31 provided .
that the contaminantslproduce a measurable anomaly. Typically, this:
can occur if sufficient amounts of electrolytic contaminants are:
bresent in the ground water. Generally the electrolytes that cause
the instrument to respond are not of primary concern. Electrolytes
are generally common travelers with contaminants that are of concern
such as organic chemicals, of which few are conductive. If
felatively nonfeléctrolytic contaminants are present in the soil and.
ground water of the Ferro Corp. site such contaminants may go
undetected by terrain conductivity surveying.

e
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4.0 RESULTS
4.1 Background conductivity values were approximately 30-35
millimhos/meter. Terrain conductivity profiles and the raw data is

included in Appendix I and II respectively.

4.1.1 Profile 1

Profile 1 was located along the eastern property boundary
approximately 19 feet east of a chain link fence that marked the
property boundary. Background values observed were approximately 40
millimhos/meter and may represent the presence of the fence, silty
clay in the subsurface or the presence of fill. An anémolous value
was observed at location ON of this profile. This station (the base
station ON, OW) was approximately 20 feet south of Willet Road and
overhead power lines as well as buried utilities and sewers were

observed and/or anticipated within the vicinity of this station.

Values increased between station ~-20N and -120N and may represent
the presence of £ill material and/or the presence of the chain link

fences in this vicinity.

4.1.2 Profile 2

Préfile 2 trended east approximately 29 feet north of a chain link

fence. Values observed across this profile decreased as the survey
advanced in an easterly direction. This may be representative of a
deepening water table or the grading of subsurface soils from fine

to coarser. .

-4-
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4.1.3 Profile 3

Profile 3 was located along ﬁhe eastern boundary of the site
trending south. Surface observations revealed that the area may
have received some £ill. Background values were approximately 31-34
mmhos/meter. An anomaly was observed between location -120N and
-260N. A mound of £ill material was traversed over in this vicinity

and is probably responsible for this anomaly.‘

Anomalies were observed at locations -400N and -840N. These

anomalies may represent buried metallic debris.

4.1.4 Profile 4
Profile 4 was located on top of a suspected fill area. This area
appeared to be approximately eight feet above grade. This profile

trended west towards the railroad tracks.

Background values observed were approximately 30-35
millimhos/meter. Anomalous readings were observed at stations 60W

and 80W. Location 60W was at the top‘edqe of the suspected £fill

"area and location 80W was at the toe of the £ill in the vicinity of

the railroad tracks. Their placement may be responsible for the

anomalies.

4.1.5. Profile 5

Profile 5 was located approximately 22 feet east of the railroad

-5-
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tracks and trended south. Background values observed were

approximately 40 millimhos/meter.

An anomaly was observed between location -860N and -980N. Metallic
railroad debris was observed on the surface in this vicinity and may

also be present in the subsurface.

Anomalous readings were observed between locations -1340N and
-1520N. It should be noted that the suspected fill area mentioned
in section 4.1.4 ended at station -1320N. These anomalous values
may represent buried debris containing metal within the vicinity of

the railroad tracks.

4.1.6 Profiie 6

Profile 6 was located alond the southern property boundary of the
site. Background values observed were 30-35 millimhos/meter.
Readings were not recorded at locations 100W or 140W due to the
presence of railroad tracks. A reading was not recorded at location

160W due to a steep embankment.

An anomaly was observed between locations 560W and 700W. This

anémgly may be present within the subsurface.

4.1.7 Profile 7

Profile 7 was located along the southwestern property boundary

- -
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trending north. Background values observed were approximately 30-35
millimhos/meter. Bedrock, a gray thin fissile shale, was observed
at the surface in the vicinity of this profile and appeared to have
a conductivity of 27-31 mmhos/meter. An anomaly was observed
between locations -1520N and -1420N and may represent £ill material
containing ceramic, brick and concrete debris. An anomaly was
observed at location -1040N and may represent the presence of buried

metal within the vicinity of the station.

A reading was omitted at location -920N due to the presence oi a

43

chain link fence.

An anomaly was observed between location -860N and -760N. A large
steel filter approximately 5' x 5' and overhead power lines were
observed within this vicinity. .
4.1.8 Profile 8

Profile 8 was located on the west side-of the property and trended

east to west. Background readings observed. were 45-55 mmhos/meter

and may reflect the presence of fill material, or a silty clay.

_ Aﬁ anomalous value was observed at location 900W and may reflect the

presence of coarser material within the subsu:face and/or

construction/demolition type £ill material.

-7~
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4.1.9 Profile 9

Profile 9 was located along the western boundary of the site
trending south to north. Background values observed across this
profile were approximately 30-35 millimhos/meter and may reflect the

presence of a silt and clay or the shale bedrock near the surface.

Readings were not taken at station -520N due to the presence of a
chain link fence. An abandoned parking lot was located
approximately between -480N and -200N. Rust colored material and

staining was observed on the surface at locations -400N and -300N.

An anomaly was observed between location -500N and -440N. This
anomaly may be due to the presence of fill material or incrcased
clay content in the soil. An anomaly was observed between location
—-360N and 240N. This anomaly may be due to the presence of the rust
colored material noted on the surface at location —-300N also being

present in the subsurface or the presence of f£ill material.

An anomaly was observed at location ~200N and may be due to the

presence of several cars in the vicinity.

4.1.10 Profile 10
'Profile 10 was located in a used parking area located in the
northwest corner of the plant property. Background values observed

were approximately 30-35 millimhos/meter.
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Readings observed at locations 900W to 840W may represent the
presence of the cars in the parking lot, £ill material or a soil

boundary condition.

Profile 4.1.11 Profile 11
Profile 11 was located along the center line of Algred Road trending

south to north. Background values were approximately 30440

millimhos/meter.

An anomaly was opserved at location 20N and may represent a buried
utility. An anomaly was observed at location 80N in the vicinity of

a sewer. This anomaly is probably due to the presence of the sewer.

Differences between parallel and perpendicular readings across this
profile is probably due to the presence of a chain link fence on the

east side of Aldred Road.

5.0 CONCLUSIONS
- Suspected fill material was located along Profiles 1,3,4,6,7,8,9
and 10.

- Suspected buried debris contéininq metals was observed along

-

Profiles 3,5 and 7.
- Suspected buried debris containing ceramic material was located

along Profiles 6,7 and possibly 8.

-G
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- Pilling activity may have taken place in the vicinity of the
intersection of Profiles 6 and 7 since the construction of the
property boundary map dated December 12, 1986. Ceramic debris
was noted within the near surface soil material of this area.

- Rust colored material and staining of the surface soils was
noted two locations along Profile 9. This material may also be

present within the subsurface.

6.0 LIMITATIONS

Geophysical exploration is an established method for
nondestructively investigating the subéurface. However, because it
is an indirect method of subsurface investigation it is subject to
inherent limitations and ambiguities. Search targets such as
stratigraphy, the water table, disturbed areas, soil or ground water
contamination, buried tanks, drums, transformers, and conduits are
detectable only if they produce recognizable anomalies or patterns
against the background geophysical data. Natural and cultural
features such as major soil changes, topography, site boundaries,
pavement, fences, buildings, surface and buried extraneous debris,
vehicles, and heterogeneous fill, may exhibit significant anomalies

depending upon the geophysical technique being used.

=-10-
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-1250 30 W 22,3 22.1 2203
-1380 X 30 W 3.3 a2 31.73
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-2420 1 22 9 24.3 25.4 23.5
-1440 M 30 % 23.53 24 32.753
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-1520 N 140 W ERR
-1520 N 160 W - _ERR
-1S20 B 180 W 30 30 30
-1520 N 200 W 33.5 33 33.25
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-1520 N 440 W 36 36 - 36
-1520 N 460 W 37 37 , 37
-1520 N 480 W 35 34 34.5
-1520 N 500 W 35 34.5 34.75
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CCATICN L
-600 N 930 W 2
-5C0 I 1000 W 54
-600 N 1020 W 43
-600 N 1040 W 56
-600 N 1050 W 28.9

\ PROFILE 9

LOCATION  PARALLEL
-600 N 1050 W 28.9
-530 N 1060 W 54
-560 N 1050 W 52
-540'N 1060 W 63.5
-520 M 1060 W
-300 N 1050 W 42.5
-480 M 1060 W 52.5
-450 N 1060 W 45
-440 N 1060 W 39
-420 N 1060 W 134
-4C0 N 1060 W 31
-380 N 1050 W 31
-360 N 1060 W 23.1
-340 N 1080 W 26.5
-320 N 1060 W 35
-300 N 1060 W 32
-280 N 1060 W 22.2
-260 N 1060 W 21.9
-240 N 1060 W 30.5
-220 N 1060 W 32.5
-200 N 1060 W 40
-180 N 1060 W
-160:N 1