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Introduction

This plan will serve to develop and identify +the steps and
procedutres proposed by Dussault Foundry Ffor the Closure of the
onsite waste foundry sand stockpilile. This plan has been prepared
at the request of the owner in order +to comply with the
requirements on NYSDEC Regiomn 9 and Niagara County Health Dept.

in resolwving the concern of the previocusly =stockpiled foundry

sand.

Historical FReview

Dussault Foundry is located on washburn St. in the city of Lock-
port along the edge of the Niagara escarpment. The company has
been operating a foundry aperation at that Fgciliy since 1914.
The area of concern is primarily located immediately east of the
foundry buildings. It consists of a sand stockpile caonsisting of
aprosiimately 20,100 cy exhibiting the contours as depicted on the

attached drawing na. DUS-B&—1.

Foundry sand is created when clean sand has been impregnated with
resins to form molds and cores for the foundry operations. These
sandg account for nearly all foundry waste and where bracticle
can be recvlcled a number of times thereby significantly
reducing the total of landfill waste leaving the foundrvy.

Pussault Foundry recycles approximately 0 % aof &all of the sand
used during normal foundry operations. The weekly addition of

approximately 1% - 20 tons of clean sand to recycled sand



balances

the foundry csand reguiremnts.

Conversely,

amount of =sand 1s discarded from the molding process.

a

similar

The typical flow cycle for materaials used in the molding process

in foundry operatione is detailed below:
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Fig.1. Flow of materials In green sand foundry processing.
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Coremaking and molding usually produce aover 75% of the solid
wastes generated by sand foundries. Melting operations generate
most of the remainder with minor contributions from cleaning and

heat treating processes and dust collectors.

Material Test Data

Dussault Foundry has over a period of years tested the foundry
sand stockpiled at the facility. This information has been
included as an appendex to thissreport. The most recent testing
was conducted by Beak Consultants of Toronto at the direction of
Wend=! Engineers.

A composite sample was collected from the pile by a MWendel
representative. Three individual samples from varicus depths
were combined to form & composite sample of approsimately 10 kg.
This sample was hand delivered to Beak in Akron and analvyzed for
the parameter phenol. HReview of the analytical data indicates
that piresent levels of phenols in the sand are Z0 ugsl, less
than levels indicated in earlier test of July 1983, and February
1981 by AES. (see appendix)

Summary of Onsite Landfill VYolumes

Survey of the existing pile as conducted on 10/84 indicated that
approximately 20,100 cy of material existed in the onsite stock-
pile. The data was gathered using & Wild T-1000 Electronic Total

Station and Maptech automated contour package.
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A planimetric volume takeoff of the pile and review of test pit
data indicated the limits of the closure operation. Excavatioen
of the onsite material for transport to the approved disposal
facility, Lockport Landfill, operated by Niagara County Refuse
Disposal District will be initiated upon review and approval of

this plan.

Evaluation of Cost Estimates

An  estimate of claosure cost for the removal of sands from the
onsite storage pile to the Lockport Landfill facility ha=s bheen
completed. The total vblume of sand froﬁ the storgae pile would
approximate 1005 round trips to the dispossl facility assuming a
20 cy  truck was used for the material transtfer. At  present,
Farley Trucking has been permitted under Fart 364 Regulations to
haul material from the =site to the Landfill. Dussault Foundry
will similarly permit their disposal truck to accommodate

disposal of generated waste from the site as required.

As previpusly stated, approximately 1000 trips toc the landfill is

required to fulfill Dussaults disposal obligations. A a rate of
¥12.0G / trip, the total cost for disposal is estimated to be
F12,000-—-%15,000,00, The cost of restoration of the disturbed
ares has been estimated &t roughly #32,200.00, of which
approuzimately 2,300 .00 would be used for the development of a

compacted stone laydown area as indicated on Drawing Dus-84-L.



The balance,¥ 700 .00 would be expended o©on the spreading of
approximately 270 cy of topsoil over those disturbed areas that

will not be incorporated into the stoned laydown area.

Closure of the Existing Dicsposal Area
Dussalult Foundry initiated remaval of the sand in late September
of this year. Ta date approximately 1,300 cy of material have

been hauled to Lockport Landfill where it has been mixed with the

onsite landfill cover material. By incorporating the sand into
the cover, leachate encapsulation into each warking cell will be
reduced. The more permeable cover material allows leachate to

migrate through the refuse down to the leachate collection system
for removal and offsite treatment.

This di=posal option is economically advantageous to both parties
in that Dussault i=s accomplishing the reguired dispozal while the
Lockport Landfill is reducing the amount of daily cover that must
be purchased to comply with their operating permit reguirements.
It should be noted that all NYSDEC reguirements for the disposal
af an  industrial @ waste at the facility have been met. The
appropriate form, 47-17-7 has been included as an attachmsnt to
this report for informaticnal purposes.

An  additional positive effect of this disposal methad 1is a
neutralizing effect on the landfill leschate. As evidenced 1in

the foundry sand leachate characterization in the following

Table.
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Table 25. Ranges of Pollulants in Selected Wastes

Urban Landfill Septic Tank

Component Foundry Leachate Leachate Effluent

Organic carbon 4-185 250-28,000 25-200
(mg/1)

COD (mg/) 25-1,100 100-51,000 250-1,000
Pheno! (ug/1) 12-400 — 0-300*
Cyanide (ug/1} ' 20-80 — —
Sulfate (mg/l) 30-1,200 25-1,500 10-600
Fluoride (mg/1) 3-120 — 0-10
Iron (mg/1) 0.1-0.5 200-1,700 0-20
Zn (mg/l) 0.1-15 1-135 0.15*
Ni (mg/1) 0-0.6 0.01-0.8 0.02
Cu (mg/l) 0.02-1.6 0.1-10 0.1*
pH 7.2-10.0 4-9 6.8-8.5

*Municipat wastewater effluents

Foundrvy leachate typically ranges in pH from 7.2 to 10, sanitary
landfill leachate during early stages of aerobic digestion is in
the 4.5 pH range. By creating a more favorable environment for
aerobic degredation of the refuse, more complete digestionm will

ultimately reflect in lower methane generation .

Fevegetation and Restoratiaon

Once the foundry sand has been removed to the disposal facility,
restoration of the disturbed areas will be initiated. A layvdown
area as indicated on drawing Dus-8&6—-2 will be developed to
provide laydown areas for forgings and castings. The entire arex
will be graded level and covered with approximately & inches of
crushed stone. The remaining disturbed areas will be topsoiled
and sepeded using conservation seed mixes locally availab}e at =&

rate aof 40 lbs/ acre.

Trees and shrubs are espected to enter the area through natural
pirogressiaon. At  present, there is sufficient screening from

large trees to the north of the storage area to reduce any visual

impacts of the removal and rewvegation/ restoration activities.




L i !_J(LJ L

—_

1

[CRS— |

Long Term Material Disposal Options
Dussalut Foundry has purchased a waste sand hauling truck which

will continue to remove waste material to the disposal facility

on a reqular basis. No waste material will be stored at the
site. Therse will be a small covered area where sand will be
temporarily stored for reuse in the molding process. This area

will be constructed adjacent to am existing building, refererce
the attached sketch, and will reduce exposure to rain and snow,
thereby eliminating the potential for leachate generation.

Alterrmate permitted disposal sites will be evaluated should the

Lockport facility not be granted a permit to expand.

Waste Material Handling Frocedures

Dussault Foundry will routinely transfer waste material +to the
disposal facility with 1its permitted hauling tr‘ucl-::.lj Waste
sands from the foundry operation which cannot be recycled or
reused in  the molding process will be immediately loaded inta

this +truck as it is generated, eliminating any future waste

=mtorage areas at the site.

v
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Preface

Early in 1972 the AFS Water Quality and Waste Disposal Committee
{10-F) began assembling available data regarding foundry solid waste
disposal and its potential effect on the environment. This detailed
search revealed that little was actually known and that studies
completed or studies to be undertaken in the future would not yield
information the committee felt was necessary to provide adequate
long-term guidance to the foundryman.

The committee defined the scope and parameters of a study that
would yield maximum information within a reasonable time. For a
program of this nature to succeed, the investigators needed detailed
knowledge regarding foundry practices, sand control, metallurgy,
solid waste disposal and water quality. The right proportion of each of
these capabilities was found at the University of Wisconsin at Madison
and the contents of this Research Report are ample testimony to both
the thoroughness of the research and the invaluable guidance of the
Monitoring Committee:

J. Goudzwaard, Chairman
C. H. Savery, Secretary
G. E. Calhoun
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. Dube
. J. Jezwinski
. W. Rohr

. W. Ruf

. E. Steinmetz

. Throop

. Wirth

. Huelsen, AFS Staff
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Solid Waste from Sand Foundry Processing

Foundries are major consumers of waste materials. Scrap
iron and steel are a major source of raw materials,
amounting to 85% or more of the 20-22 millions of tons of
ferrous castings produced annually. Reclaimed copper,
aluminum, lead, tin, zinc and other metals are also
recycled to a major extent in making castings. The
recycled cast product is everywhere evident in artifacts
and machines of man's material civilization. Inaddition,
other residues from manufacturing operations such as
asphalts, pitches, sugars, resins and cellulose waste are
used in the foundry processes.

While foundries consume and recycle metallic and
other wastes, their processes also produce solid wastes
which are presently not recycled and eventually find their
way to solid waste landfill sites. This chapter deals with an
overview of wastes from typical sand foundry processes
that usually find their way to those landfills.

At landfills, the action of rain, snow and weather may

permit water to percolate downward through these
materials and leach water soluble constituents out of
them. The leachate, so formed, may join groundwater,
creeks or streams and possibly have water-polluting
effects. This possibility, of course, is determined by the
nature and quantity of leachable constituents and landfill
materials.

Characterizing foundry wastes as to their origin,
composition and potential for leachate formation
becomes necessary to determine whether foundry waste
landfills may contribute to waterpolluting effects upon
the environment. Relating wastes to the foundry
operations producing them and establishing the nature
and proportion of components of the waste, which are
present in landfill from typical foundries, is the purpose of
this chapter, Questions relating to leachate formation
from waste components of the aggregate material are
covered in chapters 2-4, also developed from this research
project.'*

Solid Waste lo
Landtif!
SC:;: Core Sweepings
Mixer Making Metallics, broken cores
Coke, oll, gas scrap, pig, slioy
1 electricity ‘
Cores L—>
Sand bindars
addltives Melting - Slag, ash, dross,
water refraclories,
‘ ‘ dusl collector
wsste.
Remeilt Air
New sand Moldlng .
binders —*| Sand ——| Molding Molds Runners
addlives Mixer :iler:
prue
walar T Scrap Caslings
System Moldin
System Y 9 Shakeout
Sand 4ol
Storage sand plus :
degraded J L Drippings ——s—
core sand ’
Castings
— Core bulls, excess
system sand
Grinding wheals
Steel shot Cleaning
Abrasives Heal Treal A
braslve dust, dust
Welding supplies collector waste, shot, elc.
Finished

Cas! Product

Flg.1. Flow of materiais In green sand foundry processing.

Foundry Landfill — Leachates from Solid Waste
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Fig.2. Balance of major solid materials entering and leaving the sand foundry.

Generation of Solid Wastes and Material Balances in

Foundries

Basic processing steps in the production of sand castings
are coremaking, molding, melting and pouring, and
cleaning and inspection.” A schematic diagram of flow of
materials in the processes and finally to the solid waste
stream, is shown in Fig. 1.

Coremaking and molding usually produce over 75%; of
the solid wastes generated by sand foundrics. Melting
operations generate most of the remainder with minor
contributions from cleaning and heat treating processes
and dust collectors.’” Other investigations have verified
these conclusions.™®

Solid waste originates in the balance betweenincoming
and outgoing materials, including product, in a foundry
operation, Fig. 2. Aside from the cast product, the only
solid materials leaving a ferrous foundry are landfill
wastes. Nonferrous foundries, however, generate
additional metallic wastes in the form of dross and
grinding residues. These are returned to smelters for
metal reclamation. The refined material is returned to the
foundry as ingot, thereby reducing metal loss.

"~ Quantities—and kinds of materials entering a foundry
are known [rom purchasing records. Materials leaving a
foundry can be weighed to determine a quantitative
materials balanee based on Fig. 2. Also, quantities of
material entering each process can be determined so that

2

amounts of material undergoing chemical and thermal
processing reactions can be known. Thus, the quantity
and qualitative chemical analysis of each type of process
waste going to landfill can be determined with a materials
balance.

Material balances have been determined on seven
foundries. Foundry I is a malleable iron operation using
induction melting, Foundry II produces gray and ductile
iron using basic practice cupola melting. Foundry 11l isa
copper alloy operation that is a special case because its
core and molding sand was used only once while all others
recycled their molding sand. Foundry 1V is another gray
and ductile iron operation using a cupola for primary
melting and duplexing into induction furnaces. Foundry
V is a steel-casting operation using direct arc furnaces.
Foundry VI is an aluminum foundry using crucible
melting and making most of its molds with core sands.
Foundry VI1I, another copper alloy foundry, uses crucible
and induction melting and has a high percentage of cores
in its molds.

All seven foundries use green sand molding. A variety
of coremaking processes were used. In each case, total
weights of new material purchases and total weight of

“wastes sent to landfill were determined on an annual basis

for this research.

Materials entering foundry processes were divided into
several categories, depending on their usage and purpose

Foundry Landfil — Leachales from Solid Waste



in the various processes. The categories into which new
materials were divided were:

Refractories
*System sand for molding
Silica and other aggregates
Clays
Carbon (or other additives)
*Core sands (including binders and additives)
Shell sand
0il sand
CO; (sodium silicate)
Nobake sand
Other
Metal melted including recycled sprue
Miscellaneous materials
Annealing room materials
Cleaning room materials
Grinding wheels and materials
Steel shot
Other
Slag floculant
Fluxes
Scrubber lime
Welding materials
Solid fuels (coke) for cupola melting.

Solid waste material, leaving various foundry
processes, was also divided into several categories,
depending upon Lhe foundry process from which it was
discharged. The categories were:

Refractories

System sand (from molding and including core sand
dilution)

Core sand (butts and sweepings not enlering the system
sand)

Annealing room waste

Cleaning room waste

Slag

Coke ash (collected particulates)

Scrubber discharge

Dust collector discharge

Miscellaneous

Details of these material balances are reported
elsewhere.'™ This paper makes reference to these details
for the purpose of showing how landfill waste can be
characterized by the materials balance concept.

Material Balance Data Tables

Tables 1-5 present data on new materials entering the
foundry on an annual basis. Tables 6-9 present data on
waste materials leaving the foundry. The significance of

* Represents total sand purchased.

Table1. Pounds of New Material Purchased Per Year by Category

each table is as follows:

Foundry Malleable Ductile ITon Copper-Base Gray & Ductile Iron Stee] Aluminun Copper-Base
1 Il III 1v v Vi VIl
A. Refractories 200,200 728,100 52,900 530,000 974,300 32,122 130,334
B. Saad used directly
in molding systen
1. New Sand 3,492,000 20,546,000 1,976,200 4,725,800 11,944,000 429,713 1,340,200
2. Clay 1,012,800 3,677,700 95,700 2,160,000 1,847,000 93,100 334,000
3, Carbon 387,200 734,300 24,100 1,584,000 154,200 76,500
Subtotal: 4,892,000 24,933,000 2,096,000 8,469,800 13,945,200 599,313 1,674,200
C. Sand used as Cores
1. Shell Sand 558,000 5,976,000 2,226,700 1,800,700 915,800 276,000 877,800
2. Other Core 1,651,000 18,121 71,894
3. 011 Sand 2,243,800 4,076,000 15,200,500 7,430,600 1,973,080
4, No-Bake 3,540,000 1,131,792
5. €O, Sand 2,688,000 2,655,130 167,344
Subtotal: 2,801,800 8,052,000 3,977,700 23,236,300 8,341,400 4,922,341 2,248,830
Total Sand Binder
§ Additives 7,693,800 32,990,000 5,363,700 31,707,100 22,289,600 5,521,651 3,932,030
D. Metal 27,805,000 63,209,000 6,954,200 122,205,000 36,725,800 3,591,208 16,666,201
E, Mlscellaneous 25,800 105,000 35,000 9,440 6,171
F. Anneallng Room 220,000
G. Cleaning Room
1. Grinding 13,800 129,000 24,200 29,300 88,600 1,000 1,507
2. Steel Shot 49,100 126,000 12,000 216,000 48,800 25,400 93,307
3. Other 5,400 60,000 6,000 1,777,800
Subtotal 68,300 255,000 96,200 251,300 1,915,200 24,400 73,307
H. Slag Ploculant 38,900 1,396,000
I. Flux 5,658,000 8,544,000
J. Scrubber Lime 32,500 400,000
- K. Welding — 119,400
L. Coke 4,672,000 27,516,000
Other 101,800 1,200
TOTAL 56,153,800 112,9k1,800 13,172,000 185,153,500 62,059,800 9,178,824 20,812,872
Foundry Landfill -~ Leachates fraom Soiid Waste



Table 1 — Pounds of each new material purchased
annually (1971-72) are listed by category. Weight in each
category and total weight vary considerably from foundry
to foundry.

Table 2 — Each category of material is expressed as a
percentage of the total from Table |. This helps to make
comparisons of processes in the various foundries.
However, metal melted does not go to the landfill but
becomes the product sold as castings. Metal should
therefore be removed from Table 2 as a landfill con-
tributor to develop Table 3.

Table 3 — Each category of material as a percentage of
the total new material purchased excluding metalis listed
in this table. This is new material that eventually becomes
process waste going to the landfill.

Table 4 — Pounds of each category of new material
consumed per ton of metal melted is listed in this table.
For each foundry, the data in Table | for each categoryis
divided by the metal weight. Heat input to refractory,
molding and core sand processes is quantitatively
determined by the amount of metal melted. Heat input, as
metals melted, causes thermal degradation of core and
molding sands during processing. The amount of metal
melted is greater than the new meral purchased annually
as expressed by foundry yield. For the present purpose,

yield may be defined in percentage as pounds of good
castings per hundred pounds of metal melted. The weight
difference between good castings and metal melted is
recycled within the foundry melting process, Fig. 2.
However, each time it is recycled, more heat is put into
core and molding sand processes. Thermal effects are
accounted for in pounds of new material consumed per
ton of metal melted as listed in Table 4. This table is
especially useful in comparing quantities of purchases
with quantities of solid waste to landfill from each
process.

Table 5 — Pounds of each category of new material
consumed per ton of castings shipped is listed in Table 5.
The effect of yield causes the difference between values
listed in Table 5 versus those in Table 4. Yield is greatly
influenced by design and weight of individual castings as
well as the kinds of casting processes. Yield comparisons
between foundries are very difficult because of many
factors which influence yield.

Table 6 — This is the first table dealing with the waste
from the foundries studied. The total annual weight of
each category of material leaving the foundry is listed.
Table 6 includes a listing of coke and its ash as a weight
leaving foundries 11 and IV. However, the carbon in the
coke leaves the foundry mainly as carbon oxide gases and

Table 2. Percentage of New Malerlals by Category Including Metal Melted

Gray &
Foundry Malleable Ductila Iron Copper-Base Ductile Iron Steel Alumioun Copper-Esse
1 II IIr v v ¥I YII
A. Rafractories 0.55 0.65 0.0 0.29 1.52 .3k .62
H. Materials Used Directly
in Mold System
1. Nev Sand 5.67 18.13 25.87 2,55 18.67 b.68 6.4k
2. Clay 2.81 3.26 1.25 1.17 2.89 1.01 1.60
3. Carbon 1.07 .6 0. 0.85 0,24 .8
Subtotal: 1355 22'.% ?f% 557 T.52 BTk
C. Bapd Used as Cores
1. Shell Sand 1.55 3.52 16.92 0.97 1.h3 3.00 h.22
2, Dther Core .88 .19 +35
3. Dil Sand 6.11 3.61 8.21 11.61 21.50
k. No-Bake 1.91 5.hh
5. COp Sand 1.45 28.93 .20
Subtotal: 7.G& T.13 I7.BC . I3on 3,62 To. 8L
Total Sand, Bloder
& Mditives 21.21 29.21 h5.24 17.11 34.8L 18.84
D. Metal 16.99 55.92 52.83 66.00 57.h1 19.15 80.05
E. Miscellaneous o7 0.03 .Bo 0.06 .10 03
F. Amnesling Room - .61
G. Cleaning Room
1. Grinding .Oh .12 .18 02 .1k 01
2. Stael Bhot 1k 11 .09 12 .c8 .25 Lk
3. Other .01 _ R 2.78 .02
Subtotal 19 5% 3 % 3.0 ¥ R
H. Slag PFloculant 11 1.2L
I. Tlux 5.01 k.61
J. Scrubber Lime 0.03 0.22
KT Weldlng _ ‘ N .19 B B
L. Coke 7.68 11.63
Other .28
Total 100.00 160,00 100.00 100.00 1€0. 00 100. 00 100. 00
4 Foundry Landfill — Leachates from Sclid Waste




Table 3. Percentage of Material Purchased by Category Excluding Metal Melted

' Grsy &
‘ Foundry Malleable Ductile Ircn Coppar-Rane Ductlle Iron Steel Aluainun Capper-Base
— I II III Iy Y vI vII
A. Rafractories 2.k0 1.6 .85 Bk 3.8k 5T 3.1k
-" B. Send Used Directly in
i ¥olding Eystema
! 1. Nev Sand k1.83 kl.31 31.78 7.51 47.15 7.69 33.27
—= 2. Clay lﬁéi T.Eg 1.5k 3.&3 7.2 i :{r 8.0k
3. Carbom . 1. . 2. . .
) Subtotal: 560 IR 33‘7:!21 13 2‘5 55.05 l'E'a' 3 3L
" ¢, Sand Used aa Cores
| 1. Bhell Sand 6.68 7.99 35.81 3.61 [ 911 20.1h
- 2. Other Core Band 26.37 ..32 1.73
3. 011 Band 26.67 8.20 2,18 29.33 35.31
b, Ho-Baks 5.62 a7.25
5. COg Band k.27 A7.52 4.0
Subtotal: 355 519 fcr:) w0 .5k E-l!gﬁ 15
- Total Band, Binders
b Additives 92.15 66.33 95.88 50.37 87.99 96.62 9h. kb
2. Miscellancous 1.53 1.65 .15 .17 .15
J F. Annealing Room 2.64
G. GCleaning Room
1. Grinding 0,17 .26 0.39 .05 .35 .02 Ok
= 2. Steel 8hot 0.59 .25 0.19 .38 .19 L2 2.21
i 3. Othar 0.06 0. .OL L0l
A Subtotal [N 5L .55 [0 ) ; 55 ey L %1
H. Slag Floculant A6 2.81
i I. Flux 11.38 13.57
- J. Serubber Lime 07 0.6
X. Welding .hf
- L. Coke 17.4h 3%.18
e TOTAL 100.00 100.00 100.00 100. 00 100.00 100,00 100.00
- Table 4. Pounds of New Maierial Consumed Annually Per Ton of Metal Melted (Based on New Purchases)
Gray &
- Foundry Malleable Ductile Iroz Copper-Pase Ductile Iron Bteel Aluainum Coppar-Iase
: I II III v 4 vI VII
i A. Refractories 1k. k0 23.0h 15.31 8.67 53.05 15.83 65.16
B. Sand Hrectly in
Yolding System
9 1. Nev Band 251.18 649.51 563.32 T7-3h 650. bk 211.83 671.10
_] 2. Clay 72,85 116.39 27.55 35.35 100.35 hs.s’i 167.00

¥ suvtotal FEH 10 % H HE R k: BT

C. Sand Used am Cores

7 1. Shell Band ko, 1k 125.80 600,39 29.47 x9.76 136.08 k38.90
| 2. Other Core k7195 8.93 35.95
- 3. 0il Sand 161.40 128.96 2h8.50 ROk, ES g72.66
k. No-Bake l5'7.91; 140068 5g5.go
5. ¢, Band . . .
. aubtotal ZOL.5% RIS JRAT- 1Y 388'% Bl l‘ir&';‘j .
. Total Bapd, Binder &
Aditives 553.%2 10h3.86 1715.1k 518.92 1213.83 2721.596 1561.52
D, Metal 2000.00 2000, 00 2000.00 2000.00 2000. CO 3000. 00 2000. 00
1 E. Miscellaneous 9.17 0.0k 30.20 1.93 3.65 3.09
) '__! ¥. Aonealing Room 15.82
3. Cleaning Room
_ 1. Grinding 0.99 h.08 6.96 0.k8 h. 82 .75
: 2. Steel Bhot 3.53 3.99 3.%5 3.5k 2.66 1).54 h5.90
' 3. Other 0. 17.26 .10 _%g b
- Subtotal 91 e N Z7-51 Rz 108,30 03 15.65
) E, 8lag Floculant 2.80 k.17
' I, Flux . 179.03 ___  139.83
= - J. 8erubber Lime 1.03 T 6.55
. V X. Welding 6.50
L. Coke 27h. 39 352.13
= TOTAL 600. 52 1573.63 1788, 32 1030.22 1379.61 275847 2076, k2

Foundry Landfill — Leachates from Solid Waste
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Table 5. Pounds of New Material Consumed Annually Per Ton of Metal Shipped (Based on New Purchases)

Cray &
Poundry Malleable Ductile [ron Copper-Basa Dugtile Iroo Steel Aluminum Copper-Base
I I 111 v v VI vIL
A. Refractortes 40,24 52.80 30.42 17.96 136.25 k1,10 162.90
B. Materials Directly
to Molding System
1. New Sand 701.83 1488, ks 1136.64 160.16 1694, 84 549.83 1675.25
2. Clay 203.53 266.73 55.;2 73.19 261.92 119.5133 417.50
3. Ccarbon 7.7 53.17 13. 53.61 21.9 7.
Subtotel: 3,22 Iﬁ_ 35 1205.60 287.¢2 1978.7T5 T&"EK 2092.715
C. Sand used aa cores
1. Sbell Sand 112.16 288.31 1280.78 61.02 129.67 353.15 1097.25
2. Other 543.90 23.18 89.88
3. 011 h51.c2 295.57 515.39 105kh.39 252k.65
4. Mo-Bake 119.56 1k, 75
5. CO, 1.09 .26 .18
Subtotal: 363.18 303.668 2R 8 TETFE N E;zé_zh' Eﬁg'ﬁs
Subtotal Sand, Binders
L AMditives 1546, 40 2392.23 3k30.28 107k U8 3162.85 7065.08 4903.B1
D. Mstal 5588.94 45B3.52 4000.00 k1k1.28 5211.33 5191,22 3333.33
BE. Mipcallanecus 25.65 .09 60,40 5.04 127 7.73
P. Annealing Room bh, 22
G. Cleaniog Kooo
1. Grioding 2.77 9.35 13.92 0.99 12,57 1.28 1.83
2. Steel Shot 9.87 9.14 E.9o 7.32 6.92 29.94 114.80
3. Othar 1.09 .52 90.20 252.27
Subtotal 13.73 18. 15 ;55' .30 851 271.76 n= 116.63
H. Slag Floculant 20.46 101.23
I. Flux 510.28 289.5%
J. Scrubber Lime 2.36 13.56
K. Welding 16.94
L. Coke 628,84 729.1
Torad 1650.70 3606. 32 3576.44 2133.18 359484 71h9.47 5191.07
Table 6. Estimated Pounds of Materlal Leaving Foundry by Category Per Year*
Gray &
Poundry Mallesble Ductile Iron Copper Rase Ductile Iroaz Steel Alumioum Copper-Bage
I I v ¥ VI vII
A. Refractories 200,200 728,100 52,900 530, 000 97h,300 32,122 130, 3kb
B. System Sand
1, Molding Sand from
Hew Material 1,92k,100 23,600, 000 20, 351,600 16, k67,500 69,000
2. Degraded Shell 195,300 6,623,200 ,000 228,500
3. Ctbar Degraded 615, 000
h. Degraded CO; 617,600 570, 00 LL3, 000
2. Degraded 011 503,000 3,226,700 2,938,800
. Degraded Bo-Bake 751, 000
Fubtotal 5,210,500 10,252, 500 3,5kk,500 75,261,500 15,635,200  L,127,000 342, 000
C. Core Sand Total
1. Core Butts 1,315,500 1,168,800 z%,aoo b,929,200 3,167,200 3,777,000 270,000
2. Core Room Sweeping 250, 000 260, 000 2,0kp, 300 1,790, koo 713, 800 50, 000 200,000
Subtatal 1,565,500 T, 528, 2,320, 350 AR 3,880, 3,827,000 75,50
Total 3and 7,605,900 31,652,000 5,864, 800 32,001,900 23,515,200 &,95%, cCO
0. Annealiog Room Waste 2CQ, 000
E. Cleaning Room Waste
1. Grinding 13,800 22, koo 25,300 88, 600 1,000 1,507
2. Steel 3hot hg,ig 12, 000 202,000 48,800 23, k0o 91, 800
3. Other 5 60,000 000 1 800
Bubtotal w30 1,205,900 9%, 1,300 19T, WA 55,38
T, flag 180, CCO 5, 460, 000 L3 7,968,000 2,488,000 b A
G. Coke Ash 8,672,000 21,516,000
H. Scrubber Diacharge 1,032,000
I. Duat Collector Dischargs 100,000 - 58,000 k, 800,000 200,000
J. Mis¢ellaneous 25,200 65,200 35,500
TOTAL 8,899, 600 47,718,000 6,129,300 68,098, 600 29,128,200 5,010,522 1,035,652
# Does Dot ipnclude east products Or gaseous vastes.
** Annual tonuages of dross reuturned to smelter not reported.
_ Foundry Landfill — Leachates from Solid Waste
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Table7. Estimated Pounds of Materlal to Landflll Per Year by Calegory

Gray &
Foundry Halleable Ductile Iroo Copper-Base Ductile Iron Steel Alumigum Copper-Ease
I II III v v VI VII
A. Rbfractories 200,200 728,100 52,900 530, 000 97k, 300 33,122 130, 334
B. System Sand
1. Molding Sapd from
Mew Material 1,92h,100 23,600,000 20, 351,600 16, k67,900
2. Degrsded Shell 195,300 6,623,200 382,000 228,500 65,000
3. Other begraded
k. Degraded COa 617,600 570,300 615, 000
g. Degraded 011 503,000 3,226,700 2,938,800 Wk3, 000
. Degraded No-Baka 751,000
Subtotel: 50,00 10,535,500 3,544,500  35,2BL,500 5,555, T, 127,506 3h2, 000
C. Core Sapd Total
1. Core Butts 1,315,900 1,;2!;,800 20%2,000 h,gzg,goc 3,167,?)3 3,777,000 270, 000
1. Core Room Bweepings 250, 000 000 2 00 1T 00 712 50,000 200, 000
Subtatal: 1,555,500 1,325,500 iR 9554350 3,890,00  3,827,00 o)
Total Saad 7,805,900 31,652,000 5,686k, 800 32,001,900 23,513,200 4,954,000
D. Annealing Room Waste 220,000
E. Cleaning Room Waste
1. Grinding 13,800 22, koo 29,300 83, 600 1,000 1,507
2. Steel Shot k9, 100 12,000 216,000 48, 800 23, oo 91,800
3. Other 5, 400 60,000 6,000 1,777,000
Subtotal: 58,7300 1,265,900 98, k00 251,300 1,515,200 258,500 93,307
. Slag k80, 000 5, 460,000 7,968,000 2,488,000
G. Coke Asd B82,800 2,190,000
H. Scrubber Discbarge 1,032,000
I. Dust Collector 100, 000 52,000 4,800,000 204, 000
J. Miscellareous 25,200 65,200 35,500 6,171
TOTAL 8,859,600 39, 928, 800 6,129, 300 48,773,200 29,128,200 5,010,522 1,041,812
Table 8. Estimated Percentage of Malerials Leaving Foundry Per Year by Category
Cray &
Foundry Mplleable Ductile Irocn Copper-Bame Ductile Irca Steel Aluminum Copper-Base
I II III v v vI VII
A. Refractories 2.35 1.53 0.86 0.78 3.3k .65 12.51
P. System Sand
1. Mplding Sand from New
Materinls 55.3k4 kg.h5 57.83 29.88 50.54 1.38
2. Degraded Shall 2.19 0.56 6.78 1.12
3. Other Degraded Core
Sand 1.20
5. Degrsded OLL 5.65 13.89 L.7h 10.09 12.27
5. Degraded COp 6.9h 0.8% 6.6k
6. Degradad No-Bake 1.10
Subtotal 70.12 53.3% 57.83 712 &7.51 22.59 32.83
C. Core Sapd Total
1. Core Butta 1h.79 2.h5 33.29 7.21. 10.8“‘5‘ s.gg 25.92
2. GCore Boom Sweepings 2.01 0.55 .5 2. 2. .81 19.20
Subtotal: 17.60 3.00 3. 9.7 13.35 T5.38 5.12
Total Sand a7.72 66.35 95.39 L6.99 80.76 98.87 T7.95
D. Annealing Room Vaste 2.h7
E. Cleaning Room Waste
1. Griodiag 0.16 0.36 0.0k 0.30 .02 W1k
2. Seeel Shot 0.55 0.20 0.32 0.16 RS 8.81
3. Other 0.06 0.98 0.01 §.10
Bubtotal 77 7.53 T.5% — 556 it 973
¥. Slag 5.39 11.k4 * 11.70 8.5k * -
G. Coke 18.16 31.60
E. Scrubber Discharge —  1.52 . -
I. Duast Collector Discharge 1.12 .85 7.05 0.65
J. Miscellaneous 0.28 1.06 0. -58
TOTAL 100.0 100,00 100.00 100. 00 100.00 100.00 100. 00

®* Dross returned to smelter for reclaiming not fncluded.

Foundry Landfill — Leachates from Solid Waste
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Table 9. Estimated Percentage of Materlal 1o Landlill Per Year by Category

Cray &
Foundry Mallaable Dustils Iron Copper-Base Duetile Irea Bteel Aluminum Capper-Base
I i1 Iz v v vI VII
A. Refractories 2.25% 1.82¢ 0.864 1.00% 3.5u% 654 12.51¢%
B. Systam Sand
1. Molding 9and Materials  55.34 59.11 57.83 k.72 50.5k
2. Degradsd 3hall 2.19 16.59 0.78 6.78 1.38
3. Other Degraded Caore
b, Degraded 011 5.85 6.62 10.09 12,27
5. Degraded COa 6,94 1.17 B.8h
6. Degradsd No-Dake 1.5k
Bubiotal: R o0 5T.83 5I.§3 BT *L PR Y] .53
C. Cors Band Total
1. Core Butts 1&.;9 0.65 33.29 10.%1 10.21'5 75.39 25.52
2. Core Boom Bweeplngs 2.81 2. .5 . 2. . 19,20
Suwtotal: 7.8 '3'.55§ 37-é I3-7§ 1355 TE. 5.12
Total Band 87.72 79.28 95.69 65.61 80.76 98.87 TT.95
B. Annsaling Room Waste 2.47
E. Claaning Room Wastse
1. Orinding Q.16 0.36 .06 0.30 .2 .1k
2. 8teel Bhot 0.55 0.20 b 0.16 T 8.81
1, Othar £.06 o.% .01 6.10
Subtotal: .77 3.028 .5 5L 558 S B.56
F. Slag 5.3% 13.67 16.36 B.5k
0. Coke Ash 2.21 h.h9
E. 8crubber Discharge 2.12
I. Dust Collector Discharge 1.12 0.85 9.8k 0.89
J. Miscellaneous 0.28 1.06 0.12 .58
TOTAL 100. 00 100,00 100,00 100,00 100, 00 100.00 100,00
Total Band Fercentage
Bxcluding Elag, Coke Ash
and Refractoriea 95.0 9.3 96.1 B3.0 91.9 99,5 85.1

hence does not go to the landfill. The coke ash and dirt
either becomes slag or particulate solid waste, both of
these go to the landfill, The material balance of solids
entering and leaving the foundry should account for those
entering as solids and leaving as gases. This is of principal
importance in the case of coke used in cupola melting,
(foundries 11 & IV).

Table 7 — Pounds of waste going to the landfill annually
ineach category islisted in Table 7. Comparison of Tables
6 and 7 shows how total solid waste leaving the foundry is
reduced by conversion of coke carbon to gases.

Table 8 — Each category of waste material as a
percentage of the total waste leaving the foundry is given
in Table 8. This is obtained by dividing each itemin Table
6 by the total weight of waste for each foundry. Coke for
cupola melting (foundries I1 & IV) isincluded as related in
connection with Table 6.

Table 9 — This table, which is similar to Table 8, shows

percentages of solid waste actually sent to landfill. An

adjustment is shown to exclude losses resulting from

processes, such as conversion of coke to coke ashand so
“forth,

Table 10 — Pounds of solid waste to the landfill in each
category per ton of metal melted is listed in this table. The
values are obtained by dividing weight of waste in each
category in Table 7 by weight of metal from Table 1.
Pounds of waste per ton is the material subject to heat

8

input and discussed under Table 4. Table 10 indicates the
amount of waste which a foundry might estimate it would
produce in relation to its annual tonnage melted unless it
changed its processes or the kind of castings produced.

Table 11 — The pounds of each category of solid waste to
the landfill per ton of castings shipped is listed in Table 11.
This table differs from Table 10 because of yield factors
discussed in Table 5.

Tables of data are used in the following discussions of
foundry processes which generate the solid waste that
goes to the landfill.

Core Processing

Materials flow in processing is shown in Fig. 1. Consider
first the core sand processing loop. Cores are solid forms
made of sand mixed with about 0.75-5% of a binder that
hardens when the aggregate is cured. Organic binders are
initially liquid or solid resinous carbon compounds.
Curing can be done by baking at about 400-600F (204-
316C) or by using catalysts at near ambient temperatures.
Polymerization and oxidation are the principal curing
reactions. Specific core and binder formulations and
processing have been described elsewhere.'™ Chemical
reactions involved are not discussed here, as the principle
objective is to relate the course of processing to the waste
produced.

Foundry Landfill — Leachales from Solid Waste
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Table 10. Estimated Pounds of Material to Landiill Per Ton of Metal Melted

Gray &
Foundry Malleable Ductile Iron Copper-Bage Ductile ITon Steel Aluminum Copper-Base
L II I11 I¥ ¥ vI vII
A. Befractories 15.5%0 23.05 15.21 8.67 53.05 15.63 15.48
B. Sand
1. Molding Sand -
Bev Matarial 35k.19 537-16 333.08 896. 61
2. Degraded Ehell 1k.05 209.57 6,25 12, bk 3k.0L
3. Other Degraded Core
Band
k. Degruded 011 36.18 52.81 160, 0b 218,38
2. Degraded coem M k2 l2.33 303.17
- Degraded Mo o
Subtotal E0.0% 53 1019.38 L VER 72 1065.59 55556 .2
C. Core Sand Total
1. Care Batta 9h.65 33.98 5%.78 80.68 172.;25 1661.22 32.07
2. Core Boom Sweepings 17. .2 .5 . . 2k .65 23.76
Suktotal: uz.ga 5,21 '55'7_.31: Iigog. 5515—'.30 188857 55.%3
Total Band 561.47 T91.5h 1604.69 | 523.7h 1280.59 2hkz2.13 96.h5
D. Aonesling Boom
Vaste 15.682
E. Cleaning Bocm
Vaste
1. Gristing 0.99 6. bk 0.8 .- g .18
2. Steel Ebot 3.53 3.h5 3.5k 2.86 11,5k 10.90
3. Other 0. 17.26 0.10 .81
Sulrtotal F91 3816 T =z ok.29 1z.03 s
¥. Blag 3k.53 172.76 130.50 135.h9
G. Coke Aah 27.93 35.85
H. Scrubber Discharge 16.89
I. Dust Collector Dischargs 7-19 1k.95 78.56 10.89
J. Miscellanscus 1.6 18.75 1.93 k.67 .13
TOTAL 640.13 1053. 84 1762.75 798.33 1586.25 2h7k. 65 123,74
Table 11. Estimated Pounds of Materlal to Landf{ill Per Ton of Metal Shipped
Gray &
Toundry Malleable Duetile Iron Copper-Zass Ductile Iron Bteel Aumi num Copper-Base
b II I Iy v VI vII
A. Refractories k.25 52.80 30.43 17.96 138.25 kl.10 38.70
B. System Sand
1. Molding Band -
New Material 989.76 1711.32 2038.77 689.63 2336.77
2. Degradsd Shell 39.26 12.94 32,52 8g.29
3. Other Degraded
Core Send
k. Degraded 011 101.11 h30.27 109. 34 h7.00L 556.83
5. Degraded CO2 12k .1k 19.33 786.92
6. Degraded No-Bake 25.h5
Subtotal 125427 2151.59 203B.77 T56. 7% Z786.20 TRLZ Ok 101,55
C. Cora Sand Total
1. Core Butts 26l.50 %.gs ug3.56 1%26 khg, b2 hegz.s3 M'ta
2. Core Room Sweepings 0,25 .85 161.05 .67 101.15 . Lo
Subtotal: 31IE.TS 103.60 PEXIN SN 22773 55G.57 EB?%@% ‘22'1 39.58
Total Jand 1569.08 2295.19 3373.38 108k . 48 3236.77 6338.85 241.18
D. Annealing Room Waste by, 22
E. Cleaning Room Waste
1. Orinding 2.71 12.88 0.99 12.57 1.28 N
2. Bteal Shot 9.87 i.go T.32 6.92 29.94 27.25
3. Other 1. .51 0.20 252.2
Subtotal 13.‘(7:3 87.hkh 5k.29 B.51 571.',% “3T.e2 27.70
7. Slag 96.48 395.92 270.02 353.04
G. Coke Ash - - 6h.C2 Th.22 -
H. Scrubber Diacharge 34.97
I. Dust Collector Diacharge 20.10 29,21 162.67 28.38
J. Wiscellaneous 5.06 31.50 5.03 12.07 1.83
TOTAL 1788.86 2895.36 3525.81 1652.83 h133.23 6423.24 309.35
Foundry Landfill — Leachates from Solid Waste
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Curing, followed by thermal degradation by heat from
molten metal, are the main events in the processing cycle
that influences solid waste production. When heated,
resinous binders soften, begin to volatilize, char and
oxidize as temperature and time increase. A volatilization
curve for a 49; phenol formaldehyde shell core sand
mixture illustrates this behavior, Fig. 3. Volatilization
begins only slightly over ambient temperawure, Fig, 3.
Part of the binder is driven off during initial resin-coating
of the shell sand, as well as during curing when the core is
made. However, most of the binder is driven off in the
600-900F (316482C) temperature range as resin
decomposes, mainly to CO., CO, H; and water vapor.
Carbon char remains, with some additional loss to 1 700F
(927C). In an open crucible, oxidation of the resin and
char leads to a greater total volatilization of binder, Fig.
3. Oxidizing conditions burn off carbon as degraded core
sand proceeds through the shakeout operations.

The volatilization curve of Fig. 3 can also be expressed
as a relationship of the percentage of total binder
volatilized, oxidized and charred inan open crucible after
30 min at temperatures as shown in Fig. 4. For example,
39 weight loss ina 4% binder-sand mixture means 75% of
the total binder is lost. This relationship has been plotted
for all resin-type core binders tested, Fig. 4. Most of the
binder is lost once a temperature ofabout 1000F (538C) is
exceeded. Below 900F (482C) degradation varies
somewhat with binder type. All carbonaceous resins and
sand additives studied thus far follow the degradation
curves shown in Fig. 4.

Core sands can be grouped in four process stages in
relation to the thermal effects revealed in Fig. 4.

1) Freshly mixed, uncured sand (sweepings).

2) Cured sand in cores.

3) Thermally degraded sand heated owver 1000F
(538C). This is shaken out from castings.

4) Core butts. Sand notexposed to mold temperatures
over about 600F (316C); not sufficiently thermally
degraded to decompose the binder so the core form
is retained.

The total amount of new sand purchased for core sand
use is listed in Table 1, for each of the major binders.
Table 2 lists the amount as a percentage of total new
purchases, Sand is mixed with binders in the foundry or in
the case of shell core sand, is sometimes purchased with
binder already present as a sand grain coating.

Sand dropped on the floor while handling and making
cores is swept up and transferred to landfill waste as
sweepings. The percentage of sweepings in the total waste
is listed in Table 9. This sand has not been exposed to the
curing process and therefore contains the percentage of
binders in the initial mixture.

Cores exposed to hot metal lose their strength due to
thermal degradation. When degradation is complete
{over 900-1000F (482-538C) ), the sand no longer has
strength; it falls away from castings in shakeout and
becomes a part of the molding sand. In moldingsand, itis
exposed to additional heat since molding sand may
complete twenty or more cycles of use before it goes to the
landfill. Degraded core sand in molding sand thus will be
substantially free of its binder by the time it reaches
landfill as part of the system sand. The only undegraded
core sands reaching landfill are sweepings and core butts.
Core butts are remnants of cores not heated to a high
enough temperature by metal to cause degradation. After
shakeout, these core chunks are screened from molding
sand in pieces usually larger than 1/4 x I/4in.and sent to
landfill. Unused defective cores and broken cores are
included in core butt process waste. Core butts. as a
weight percentage of the total waste are shown in Table 9.

The pounds of core sand purchased per ton of metal
melted, Table 4 reveals the extent of core processing done
in a foundry. Foundries Ill VI and VII, copper and
aluminum alloy foundries, have very high core sand use.
Foundry |11 used its sand only once. Foundry VI had the
highest weight ratio of core use. Ferrous foundries show
new core sand purchases of 200-460 Ib ton of metal
melted, revealing similar levels of coring.

Pounds of core sand to landfill Table 10 isalso reflected
in new sand purchases. Ferrous foundries discarded 45-
212 Ib/ton melted. Foundries III and VI, producing
copper and aluminum castings respectively, discarded
much higher weight ratios. However, foundry VII,
another copper alloy producer, shows a large drop in
weight of sand to landfill because most of its sand is sent
to a smelter for recovery of entrapped metal.

Leachable Core Sand Waste

Core binders and additives are the only potentially
leachable constituents of core sands.'” The thermally
degraded binder and additives contribute very little to
leachate. Only sweepings and core butts may contribute
significantly. Assuminga binder level of 2.5%, the percent
of core binder in the total waste from a foundry can be
estimated from the percentage of core butts and
sweepings in the total, Table 10. This percentage varies
from a low of about 0.09% from foundry I1 to a high of
about 2.39% from foundry VI. Differences are due to the
percentage of cores used and the kind of metal cast.

Foundry Landfil — Leachates from Sohd Waste
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Molding Sand

System molding sand consists of sand, clay binder and
additives, plus low levels of orpanic residues from
undecomposed core binders. The clay binder is usually a
natural western or southern bentonite, or sometimes
fireclay, in amounts varying from 5-156; by weight.
Return sand added to the muller consists partially of
freshly degraded core sand from shakeout and degraded
core sand from previous molding cycles. Systematic
additions of new sand and clay are added during mulling
as required. That part of the total sand purchased for
initial use as core sand is shown in Tables I and 2. This
table also shows the portion of total sand purchased
which is used as new molding sand. together with clay and
additives. Spent system sand. plus core sweepings and
butts. eventually end up as the total sand contribution to
solid waste landfill, Table 7.

With each reuse cycle, the system sand containing
degraded core sand, added new sand, clay binder and
additives undergoes some thermal degradation from heat
absorbed from metal poured into the molds. Additives in
sand mixesare carbonaceous materials such as pulverized
coal, cellulose. starch orcereal flour total [.0-7.0¢. These
respond to thermal degradation in the same manner as
core sand binders. Fig. 3 and 4. Details of this behavior
are in references 1-7 and 14, Clay binder is inorganic, not
carbonaceous. Clay may lose water of crystallization,
mayv undergo fusion and crystal structure changes as
temperatures of 1000-1700F (538-927C) are exceeded.
This occurs. however, to only about 55 of totalclay in the
sand with each cycle.’

System sand is gradually replaced within 20 or more
cvcles by dilution from degraded core sand from shakeout
and from sand and binder additions to the sand mixer
during recveling. Displaced sand goes to lundfill as system
sand. Fig. 2. Waste system sand, as a percent of the total,
varies from 6599 of totai landfill waste, Table 9.

Leachable System Sand Yaste

Undegraded bentonite clay is the principal active in-
gredient of system sand waste in landfills. It is indicated
that thermally degraded carbonaceous additives in waste
system sand have little leachate-forming effect.! Further,
the clav is essentially a nonleachable constituent.
However, it has two important properties which can be
useful in fandfiil leachate control. First it has a high
absorbing capacity for many water-soluble organic and
inorganic substances. This can prevent or limit soluble
constituents of foundry waste from leaching out of the
landfili. Second. bentonite clays swell appreciably when
exposed to moisture. This can limit or control the flow of
water through the waste. Because of these properties, it
was considered important to investigate effects ol clay on
leachate formation in landfills. The percentage of clay in
the total waste from a foundry can be estimated rom the
percentage of system sand in the total waste, Table 9,
assuming 6.0% clay in system sand. On this basis, clay
percentage ranged from 1.35% (foundry VI) to a high of
4.5C; (foundry ). Effects of clay amount and type on
leachate formation are reported in subsequent sections.
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Melting and Pouring, Ferrous Foundries

Refractories, slags and dust collector particulates are the
principal wastes from the melting and pouring process
cycle. Oxides form when metals are melted in preparation
for pouring into molds. The oxides may occur as slag or
dross which is usually treated with flux for convenience in
separating it from the metal. In cupola melting a major
source of slag is the 6-109% of ash in coke used as fuel. This
is fluxed with limestone, dolomite, fluorspar or other
fluxing materials and leaves the cupola as a molten slag
that solidifies to a glassy solid. Metal particles may be
entrained in the slag. Slags and drosses may also result
fromcopper and aluminum alloy metting. However, these
are normally reclaimed, as stated earlier, and not sent to
landfill. The percentages of melting material that enter
the solid waste aggregate as refractories. slag, ash
particulates and dust collector material vary from 6.8 to
32.8% in the ferrous foundries, I, I1, [V and V,in Table 3.
However, the two foundries with cupolas have 15.9-
32.8% of this material while the others have less than 105
The leachate-forming behavior of this material is low.'

Cleaning, Heat Treating and Inspection

Cleaning refers to the operations of removing risers and
gating, excess metal, repairs if necessary, surface con-
ditions and preparing the castings for shipment. Metal
removed from the casting returns to the melting cycle.
The principal wastes generated are grinding wheel and
metal dust, abrasive shot dust, welding refuse and dust
collector particulates. Table 9 shows this to be less than
8.969; of total waste and mainly less than 6.56%,. There is
also a small amount of waste [rom heat-treating
operations. All this waste is comprised mainly of metallic
oxides and metallics and may have little leachate
potential.'

Finally, inspection operations determine whether any
of the castings are defective. Those which are un-
satisfactory are recycled to the melting process and will
not appear as waste listed in Table 9.

11
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Solid Waste Quantity and Melt Tonnage

The range of percentages of each type of waste to be
expected in total solid wastes from green sand foundries
has been shown by these studies. The quantity of waste
from a foundry can be expressed in relation to the
tonnage of metal melted, Table 10. The quantity of waste
varies from 123 to 1763 lb/ton of metal melted on an
annual basis. The range is readily related to differencesin
the melting process used, type of castings made, types of
core and molding processes used, the casting alloy and
other foundry processing characteristics.

Ferrous Foundries

The total solid waste per ton of metal melted varies from
640 to 1586 Ib, Table 10. The high value in the range is
from steel foundry V. It is mainly a result of using about
400 Ib/ton more new molding sand materials for steel
castings than for cast irons. Higher processing
temperatures with steel usually require more new sand
and refractories. The low value in the range is from
foundry I which uses electric induction melting. This
generates less melting waste than cast iron foundries [1
and IV using coke-fired cupolas. The latter foundries
generate about 800-1000 1b of waste per ton melted. Thus
the range of 640-1586 b of solid waste per ton of metal
melted is conclusively related to the foundry processes
and products.

Copper and Aluminum Foundries

While operations at nonferrous foundries are similar to
ferrous foundries with respect to types of processes and
materials used, there were certain differences. Since the
metals cast are nonmagnetic, separation of metallic
dripping and shot from the sand, dross and slag is more
difficult. Because of contained metal value, some of these
wastes can be sent to a smelter for reclaiming and
recycling of the metal. Aluminum foundry VI in Table 10
sends dross, slag and some defective castingstoa smelter.
Copper alloy foundry VIin Table 10 sends a large amount
of system sand to a smelter to recover metal. These
practices obviously reduce the pounds of material going
to the Iandfill per ton of metal melted infoundries VI and
VII. In contrast, copper alloy foundry 111 in Table 10 is
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unique among the seven studies since it uses its core and
molding sand only once. This accounts for the high value
of 1763 1b of waste per ton metal melted in foundry I}l
compared to the 128 1b/ton in [oundry VIL

As expected, aluminum foundry VI has a lower rate of
generated solid waste, 274.66 Ib/ton melted. If one
considers the difference in metal density of aluminum as
compared to that of iron, then the value becomes (274.66
x 7.9) + 2.7 or 803.63 1b/ton melted. This is seen to fall
into the middle of the range for the ferrous alloys. Again it
is evident that the nonferrous alloys show excellent
correlation of foundry processes and solid waste
generation rate in pounds of solid waste per ton of metal
melted.

Accuracy

A balance of process materials goingintoand coming out
of a foundry should fulfill valid accuracy criteria. [n this
research the balance of outgoing solid waste was found to
occur within 1 5% of the ingoing new materials.’

Summary

A materials balance has related new solid materials
purchased that enter foundry processing with solid
process waste going from foundry to landfill. Spent sand
is the major waste material amounting to 65-99% of the
total solid waste going to landfill. Melting processes and
cleaning room waste account for most of the remaining
waste. The proportions of each category of waste sent to
the landfill, i.e., landfill composition by category, are
given, Table 9, for seven foundries of diverse alloys and
processing. The quantity of total waste produced was
found to be 650-1753 ib/ton of metal melted in four
ferrous foundries and 124-1763 1b/ton of metal melted in
three nonferrous foundries. The wide range is due to
processing and disposal differences in the foundries, as
well as differences in alloy densities. Consideration of the
relationship between foundry products, processing
techniques and waste disposal permits a valid balance of
ingoing and outgoing materials to be achieved. Those
ingredients of the landfill waste most likely to influence
the quality and quantity of leachate have been categorized
and percentages of leachate present have been related to
foundry type and processing methods.

Foundry Landfill — Leachates from Solid Waste



La

A

B 3

-

“_ . | IO — | I L 3 14

ok

L4}

Preliminary Studies on Leachates
from Foundry Process Solid Wastes

Environmental standards at federal and state levels have
been developed for control of waste discharges to air,
water and land. These standards have meant a new look at
all kinds of waste materials, including those from
industrial sources. Possible effects on surface and
groundwater are the primary concerns. The foundry
industry as well as pollution control agencies are in-
terested in determining the effects of these disposal
practices on the environment.

Based on this background, the American Foundry-
men's Society has sponsored a research project at the
University of Wisconsin to determine those effects.
The primary objective of the research was (o determine
the quantitative and qualitative pollution characteristics
of leachate from selected foundry process solid wastes.
Leachate is a polluted liquid formed by percolation or
movement of water through a waste material. During
contact with the waste this water picks up certain
dissolved and suspended matter. The liquid containing
this matter is referred to as leachate.

Leachate studies have been conducted, based on
materials and waste balance studies, to examine the
characteristics of any leachates that car. be expected from
foundry waste materials. Leachate stucies have consisted
of two phases. Phase A presents preliminary information
about maximum amounts of contaminants which can be
produced by intimate contact of selected foundry wastes
with water (reported in this chapter). Phase B compares
those maximum amounts and related information
obtained in phase A studies with amounts released under
simulated landfill conditions. This information is con-
tained in chapters 3 and 4.

1) To develop a standardized laboratory testing
procedure for the entire series of tests for use in
determining leachability of matter from various
sands. Comparison of results from the laboratory
testing procedure with results from simulated
land(ill situations (examined in phase B) will define
relationships to be used in estimating in-field
leachate results.

2) Use of this procedure to examine leachability of
matter in various sands to determine maximum
release under intimate contaet with water.

Faundry Landfill — Leachates frcm Solid Waste

3) To compare release among various sands and to
determine those with the greatest leaching
potential.

Foundry Solid Waste Handling and Disposal
Praclices

Land disposal is the only true disposal activity practiced
by the foundry industry for waste sand materials. Some
foundries may have various systems installed for sand
reclamation but even these result in residues that are
disposed of on land. Waste sand is usually in the form ofa
mixed waste load made up of sands and other wastes
generated by several different sources within the plant.
These wastes originate from corerooms, shakeout areas,
dust collectors, system sand excess and other sources. The
sands and other waste materials have been subjected to a
variety of operations, processes and temperature ranges
within the foundry.

Waste Handling and Disposal Practices

Although sluicing or hydraulic conveyance of wastes is
occasionally practiced, the wastes are usually dry-
handled and trucked to a land disposal site.

Many different types of sites are used for disposal of
foundry solid wastes. Municipal or private sanitary
landfills, which accept other varietics of solid waste
ineluding garbage and trash, accept foundry solid wastes
as ground cover. Waste foundry materials are more often
discarded in privately owned sites used exclusively for
those wastes, or in sites adjacent to and owned by
individual foundries.

Physical characteristics of these sites vary widely.
While some sites are large in size and capacity, they are
often small with short-term capacity. It is not uncommon
for private landowrnlers to request loads of foundry sand
waste as fill for small low areas to improve the land's
development potential.

The physical setting of disposal sites varies from high-
and-dry types to lowlands and shorelines. Sites located in
topographically high areas are also typically considercd
to be hydrogeologic recharge areas.
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Rainfall entering a recharge area travels downward to
join groundwater supplies by further downward and
sometimes lateral movement. On the other hand, sites
located in lowlands are considered to be in discharge
areas. The gradients of water movement in discharge
areas are usually upward and groundwater levels are
generally a short distance below ground surface. It has
beena fairly common practice in disposal of foundry solid
wastes, as well as in disposal of other wastes, to use
wetland or discharge type areas. In areas such as these,
waste material is often water-saturated from the presence
of surface water or shallow groundwater. In the past,
selection of these sites often has been similar to the
selection of disposal sites for other industrial and
municipal wastes. Land selection decisions were made
based onland availability within reasonable haul distance
of the foundry and at the right price.

Various onsite operating procedures are used to
dispose of waste materials. At some sites, waste sand and
other materials are randomly dumped and graded, either
periodically or upon completion (filling) of the site, to
provide a fairly smooth surface. In some cases foundry
wastes have been combined with other industrial and
municipal wastes in a sanitary landfill. In these instances,
foundry wastes are often used as supplementary daily
cover material over other wastes. In other sites, foundry
waste is graded upon deposition and covered with earth
and topsoil. After revegetation, land is provided for other
uses.

While other disposal practices certainly exist for
handling foundry solid wastes, the practices and site
features discussed here are some of the most common, It
is felt that the type of site and operating procedure used
can have significant importance on the effect of any
leachate on ground and surface water. These physical
relationships are further examined in phase B of the
leachate studies.

Development ot a Standardized Laboratory Testing
Procedure

The abjective of this portion of the research project was to
develop a standardized procedure for determining
maximum leachability, or matter release, from foundry
sand waste materials. The procedure was designed to
maximize release values as a logical first step in predicting
actual release under natural landfiil dispesal conditions.
After conducting additional tests relating directly to in-
field disposal conditions, relationships and correlations
can be drawn between results from the laboratory
procedure and results to be expected under actual
disposal conditions.

Testing procedures involve determinations of chemical
oxygen demand (COD) and biochemical oxygen demand
—{BOD) requirements of foundry sand wastes. COD is a
test used to measure pollutional strengths of domestic and
industrial wastes, This test measures the organic content
of a waste in terms of quantity of oxygen required for
oxidation of the waste to carbon dioxide and water.
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During a determination of COD, organic matter is
converted to carbon dioxide and water regardless of the
assimilability of the substance. Biochemical oxygen
demand (BOD) measures the amount of oxygen required
by bacteria while destabilizing decomposable organic
matter under aerobic (action in the presence of oxygen)
conditions. BOD tests determine pollutional strengths of
domestic and industrial wastes in terms of the oxygen
they will require if discharged into natural water courses
in which aerobic conditions exist.

COD values are greater than BOD values and can be
much greater when significant amounts of biologically
resistant organic matter are present. In conjunction with
the BOD test, COD tests indicate any toxic eonditions
and the presence of biologically resistent organic sub-
stances. Both tests are used in this study.

Several variations of testing methods are used for
extracting or leaching matter from solid materials. While
development or standardization work for these test
methods is not well described in the literature, general
procedures are outlined in some cases. 1t was verified
through literature review that the test method selected
depends primarily on the objectives of experimentation.
These were found to range from determining maximum
leachability in a short period of time to simulating actual
landfill leaching conditions, or to fulfilling other
objectives.

Test methods for determining leaching characteristics
have been applied to a variety of waste materials.
However, literature review indicated little detailed
documentation for tests conducted on foundry sand
wastes.

One large chemical company’ has used a two-step
technique of combining 50 g of sand with 100 m! of water,
mixing, allowing to settle and sit overnight and then
filtering the water plus an additional 100 ml of rinse
water. The total 200 ml are available for analysis. The
second step is similar to the first except that quantities of
sand, water and rinse water are more than doubled. This
testing concluded that curing of binders results in
substantial reduction of leachable constituents. In
general, shakeout sands (those subject to metal pouring
temperatures) were shown to contain negligible or very
small amounts of leachable components.

Another company'’ has used a procedure whereby 500
g of sand is combined with 2000 m! of deionized distilled
water and agitated for 48 hr before the solution is
extracted and analyzed.

Some foundry sand leaching studies conducted in
Germany'' used multistep passage of water through a
plexiglass column filled with foundry sand. Columns
were layered on top and bottom with silica to ensure
uniform distribution of eluting waters over the column
cross-sections. A uniform flow of 5 liters of water per 24
hr wasestablished for a one-to-five-stage elution process.
Eluted water and eluted matter were examined.

One test facility'? worked to develop test methods for
determining degree of leaching of landfilled wastes and, in
particular, their proprietary solids. A test procedure was

Foundry Landfill — Leachates from Solid Waste
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developed, based on five criteria set by the parent
company and generally stated here:

1) The rate of leaching must be determined by the
method (i.e. steady-state method).
2) Natural leaching conditions should be simulated.
3) An understanding of the difference between normal
effluent standards and leachate standards is im-
portant,
4) Characteristics of each waste sample vary
according to additives used in producing the solid.
5) Leaching characteristics depend on:
Chemical reactions of solids with diluents
Permeability of solids to the diluent.

Based on these criteria, the parent company developed
a standard leachate test for use in their facilities. The test
uses column studies in which distilled water is passed
through a compacted column of material. Leachate is
collected in specified portions and analyzed.

Experimentation by Benedict, McKeown and Hart"
was designed to establish methods for estimating
potential contribution of leachate material from wood
bark residues under static leaching conditions. The
studies were designed to define effect of contact time on
concentration buildup of various types of leachable
matter.

Known quantities of wet bark were placed in columns
and combined with measured quantities of distilled water
in some columns and saline water in others. Bark was
combined with water in a 111 mix (wet weight basis). The
effect of contact time on bark leaching under static
conditions was evaluated by leaving the columns un-
disturbed, except for periodic withdrawal of contact
water for analysis, for periods up to 85 days.

Data on COD and BOD;{biochemical oxygen demand
after 5 days) was fit toa static leaching equation to predict
the limiting concentration of extractive under static
leaching conditions.

In other work, Benedict, McKeown and Hart" con-
ducted dynamic leaching studies to define inter-
dependence of time of contact, contact water volume,
bark quantity and field-storage age on BODs, COD and
color leaching from wood barks and to study washout of
BODs, COD and color by repetitive contact of bark with
fresh water. Distilled watcr was used to simulate fresh
water conditions. Known gquantities of wet bark were
placed in columns and combined with contact water.
Bark leaching under flowthrough conditions was studied
by passing contact water upward through the bark-filled
columns at a known flow rate. Flow rate was adjusted to
provide specified contact times.

Asano, Towlerton and Sanks'® conducted research to
evaluate the rate at which, and extent to which, selected
pollution constituents leach or diffuse from wood chips
transported imhydraulic pipelines. Simulated hydraulic
pipelines were used to contain and agitate distilled water
containing various concentrations of wood chips. Time of
immersion and agitation covered a range of 10-40 hr.
Samples were withdrawn and analyzed at appropriate

Foundry Landfill — Leachales from Solid Waste

intervals throughout the agitation period. One conclusion
reached in this work was that the most rapid leaching of
substances from the wood chips occurs at time of
immersion. During the first 2 hr of agitation,
approximately two-thirds of the total amount was
released into the water. After 4 hr, the rate of leaching was
slow except for color.

Several studies have been conducted to determine
concentrations and quantities of solutes which can be
leached from combustion byproducts, fly ash in
particular. These studies are summarized in a report by
O’Conner, Virshbo, Cain and O'Brien.'®

In one Wisconsin study, several samples of combustion
byproducts were obtained from a landfill. A dried 50-g
portion of each sample was placed in a beaker and then
contacted with 500 ml of demineralized water at 72F
(22C) and the mixture stirred for 30 min. After decanting
the liquid with its extracted solutes, solid residue was
again contacted with 500 ml of demineralized water, this
time at 212F (100C) and the mixture stirred again for 30
min. An interpretation of results by O’Conner, Virshbo,
Cain and O'Brien'® indicated this double extraction of
solutes from fly ash samples was a simulated, accelerated
test for leachable materials. Comparable extraction
under natural conditions would take a considerable
length of time.

A study in llingjs made use of columns loaded with ash
and slag samp?% which were subjected to repeated
elutions with demineralized water in an effort to
determine approximately how much solute could be
leached. Approximately l-kg quantities of wastes were
loaded into columns and extracted successively with I-
liter portions of demineralized water. It was apparent that
first elutes were very high in dissolved matter. The
authors indicated these high levels may not be
representative of those which would be found in a
leachate from an actual combustion byproducts landfill.

Procedure Development Through Experimentation

The basic testing technique examined in this study was the
shake-flask method. This method measures the amount
of matter which can be removed from foundry sand
materials by direct solubility or desorption and indicates
which materials may be of particular concern indisposal.
The shake-flask method does not measure any filtering
effects of sands in removing matter from leachates nor
does it measure any effect of biological activity which may
be present in the sands under actual landfill disposal
conditions. However, it is a relatively rapid and un-
complicated method that can be used to obtain maximum
release of matter under conditions of continuous sand-
water contact. Shaking provides thorough mixing of flask
contents. Much testing has been conducted to develop the
standardized shake-flask procedure described here.
Standard wet-chemical methods'’ were used to analyze
for parameters such as COD, BOD, solids and pH.
Alkalinity analysis was done by titration to the methy!
orange end point and nitrated nitrite by the Keeney Micro
Kjeldahl method."
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The sand material used during test procedure
development was a shell sand consisting of 96% silica with
4%, phenol-formaldehyde resin. This material was cured
by baking thin slabs (I/4-1/2-in.-thick) at 400F (204C)
and at 500F (260C). Thin slabs were used to ensure
uniform curing and were heated between two 5 x 14-in.
plain carbon steel sheets to prevent excessive oxidation of
the sand resin. The cured shell sand was crushed in a ball
mill for T hr. This material was used through six phases of
testing in order to standardize the shake-flask method for
this application,

A detailed presentation of the testing program appears
in chapter 3. Several variables affecting test results were
specifically examined in the testing program with these
conclusions:

Method of sand sample selection and preparation —
During the early tests, it was found necessary to usea soil
testing technique of sample mixing and splitting to obtain
a sample representative of the source material.

Quantity of sand sample — 1t was found after several tests
that a 100-g sample of sand would provide asmallenough
amount of material to be workable and yet providea large
enough quantity to be representative of the source
material and to yield repeatable results.

Volume of sample water — Distilled water was used as
sample medium, to simulate rainwater, because testing
objectives were to determine matter release in water and,
in future testing, to relate results to natural environmental
conditions. Four hundred ml of sample water was found
to be workable and to provide enough hLquid for all
necessary analytical tests.

The ratio of 100 g of sand to 400 ml of water was chosen
through a comparison of release results from samples
with several different sand-water ratios. Analysis of
results from earlier phases of test development showed
that sand-waterratios of less than 50 gof sand in 400 ml of
water gave unpredictable and nonreproducible results.
On the other hand, ratios greater than 50 g of sand in 400
ml of water gave reproducible results. A curve verifying
this finding has been reproduced from chapter 3 and is
presented in Fig. 5.
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Fig. 5. Total cumulative COD vs sand/water ratio.
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Particle size of sand sample — Early tests showed less
release of matter from pellets made of many bonded sand
particles than from individual sand particles. However, to
provide a homogenous sample and to obtain maximum
matter release, sand consisting primarily of individual
particles was used in the standardized procedure. Hence,
for most sands tested, it was necessary to pulverize or mill
them because of bonds formed by heating and by various
chemical bonding reactions.

Method and extent of shaking — Reciprocating shakers
used with wide-mouthed 2-qt mason jars were found to
provide adequate mixing action. Eberbach shakers were
used, operating at a speed of 180 complete vibrations per
minute. Jars were vibrated through a distance of
approximately [-1/2 in. in a horizontal plane. To prevent
excessive stress on sand particles, shaking was done only
twice per day for approximately 15-3Q sec each, Con-
tinuous shaking was not found to be desirable, since the
objective of shaking is onlv to provide complete sand-
water mixing for release purposes without abrading sand
particles.

Sample retrieval — To obtain maximum matter release
from sand samples on a cumulative basis, it was found
necessary to first wash solid residue remaining in the
flasks with 100 ml of fresh distilled water and add this
solution to the 400 ml of solution to be analyzed. Then
400 m! of fresh distilled water was added to the sand to
resume mixing during the next sampling period.

Sample filtering prior to analysis — It was found
necessary to filter all samples through 0.10-micron filter
prior to analysis.

Sampling period or interval — The time between
sampling periods was found to be unimportant. Of
greater importance is the total quantity of water used or
the number of elutions. Only three sampling periods or
elutions should be used due to possible excess stress on
sand particles and unpredictability of results bevond
three elutions.

Effect of silica on test results — Silica was not found to
contribute significantly to matter release.

Differences in sand waste material - — For molding sand
containing bentonite, it was [ound necessary to centrifuge
samples prior to [iltering and analysis. This extra step is
discussed later.

Reproducibility of results - Reproducibility of test
results was examined during standardized testing
procedure development. This examination is discussed in
more detail in chapter 3 but appropriate curves from
chapter 3 have been reproduced and presented in Fig. 6
and 7 to emphasize the findings of reproducibility
evaluation. Cumulative COD curves are presented here
for the third and fifth phases of testing. Sample replicates
were run for different sand-water combinations.
Significant reproducibility is demonstrated in sample
replicates for both shell sand samples used in the third
phase and molding sand samples used in the [ifth phase.
The method of sumple selection and preparation was
found to be an important factor in obtaining
reproducibility of release. This is discussed bnefly above
and in more detail in chapter 3.

Foundry Landtill — Leachates from Solid Wasle
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A more detailed discussion of test phases which
examined these variables and which led to development
of the standardized procedure is included in chapter 3.

Standardized Test Procedure

Based on procedures and results of several phases of
testing, the following procedure is recommended for
shake-flask tests to determine matter release from
foundry sand materials:

1) Sand to be tested must be mixed and split to provide
selection of representative samples.

2) Duplicate samples of 100 g of sand in 400 ml of
distilled water should be prepared for each type of test
material.

3) Samples should be placed in wide-mouthed con-
tainers.

4) A reciprocating shaker can be used for sand-water
mixing but should be operated intermittently (i.e. 15 sec
of shaking twice daily). Analternate mixing method using
low-speed continuous stirring is also acceptable.

5) Sampling should be conducted through a total of
three elutions for each test material. This should provide
sufficient data to develop release curves. Additional
elutions and samplings can create excessive stress on sand
particles and cause scattering of the release curves.

6) A reasonable sampling frequency can include
sampling and analysis at the ends of the first, third and
fifth or sixth days of shaking, but for a total of only three
‘ elutions. Since it appears that approximately the same
release occurs with one day of shaking as occurs with
several days, sampling and elution can also be done as
frequently as once per day.

- 7} At each sa;pling period, all water should be
removed from the samples.

8) Water removed from samples containing ciay
material should be centrifuged prior to filtering and
analysis.

—Foundry Landfill — Leachates from Solid Waste
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9) Prior to analysis, sample water should be filtered
through a 0.10-micron-size filter.

10) After filtering the 400 ml of sample water, solid
residue remaining in the flasks should be rinsed with 100
ml of fresh distilled water. This water also should be
filtered so that the filtrate will then include a total of 500
m! of sample water.

11) Any solid material remaining in the bottom of
centrifuge tubes or on filter pads after filtering should be
rinsed back into the shake flasks with fresh distilled water,
Additional fresh water should be placed in the flasks to
return the total volume to 400 ml. The shaking procedure
for these flasks can then be resumed for the next sampling
period.

12) The filtered sample water can be analyzed for
various constituents according to standard wet chemical
methods, emission spectroscopy and any otherapplicable
methods.
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Results of Preliminary Studies

The standardized laboratory testing procedure discussed
above was used to examine leaching characteristics of
several types of foundry sand materials. Selection of
materials to be examined was based on concensus view of
the American Foundrymen’s Society Committee
responsible for monitoring progress on this research
project plus the University of Wisconsin Metallurgical
and Mineral Engineering Department.

Materials were selected to be broadly representative of
many core and system sands used in the foundry industry.
Seven types of core sands were prepared including a
precoated 49, phenol formaldehyde shell sand, a 4%
sodium silicate/ CO; sand, a 1% oil sand containing 1%
cereal, a 1.26% phenolic isocyanate sand, a 1.91% alkyd
1socyanale sand, a 2.4% furan resin hot box sand and a
2.4%, furan resin nobake sand. In addition, a molding
sand containing 6% western bentonite and 7, seacoal
was also prepared.

It has been observed through work by Santa Maria’
that volatile content in resins of various foundry sands
decreases when the sand is subjected to foundry process
temperature levels. Temperature degradation curves for
each sand showed ‘that volatile-content levels and
reduction rates varied for different sands tested. These
findings led to the premise that matter release in water, or
leaching potential, of a sand containing a certain resin
could depend in part on temperatures to which sand is
subjected in foundries. In order to investigate this factor
and examine its effects, cach of the eight sands was
subjected to several temperature levels prior to testing.
Temperature levels selected were based on temperature
degradation studies.. Sands were then prepared for
leaching studies at temperature levels representative of
selected portions ol the temperature degradation curves.
A portion of each of the eight sands was prepared
according to Table 12

Allsands except the uncured and cured (400-500 F (204-
260C) ) phenol formaldehyde shell sands and the molding
sands were crushed in a roll crusher. The cured shell sand
was crushed in a ball mill for | hr. Details of sand
preparation techniques and temperature degradation
curves have been reported by Santa Maria.? In addition to
the determination of release curves for various sands,
leachate samples were also tested for various other
parameters of water quality including:

Metals — by emission spectroscopy

Phenol — pretreatment by distillation was performed,
followed by the chloroform extraction method, "

Cyanide — silver nitrate titration method. The dis-
tillation process'’ was used as a preliminary treatment
procedure, isolating cyanide {rom most interferences and
converling most cyanide complexes into the simple ion
CN’ that is readily measured by titration or color test.
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Table 12. Sands Prepared for Testing

Sand 1 — Phenol Formaldehyde
Not subject to process temperatures
400-500F (750-930C)
900F (1650C)
I800F {3270C)
Contacted with molten metal 2700F (4900C)

Sand 2 — 0il Sand
Not subject to process temperatures
450F (8400C)
800F (1470C)
1800F (3270C)
~ Contacted with melten metal 2700F (4900C)

Sand 3 — Phenolic Isocyanate
Not subject to process temperatures
T00F {1300C)
1000F (1830C)
1800F (3270C)
Contacted with molten metal 2700F (4900C)

Sand 4 — Furan Nobake
Not subject to process temperatures
400F (7500)
1100F (2000C)
1800F (3270C)
Contacted with molten metal 2700F (4900C)

Sand 5 — Sodium Silicate - CO;
Not subject to process temperatures
300F (570C)
700F (13000)
1800F (3270C)
Contacted with molten metal 2700F (4900C)

~ Sand 6 — Furan Hot Box

Not subject to process temperatures

450F (840C)

900F (1650C)

1800F (3270C)

Contacted with molten metal 2700F (4900C)

Sand 7 — Alkyd Isocyanate
Not subject to process temperatures
300F (570C)
900F (1650C)
1800F (3270C)
Contacted with molten metal 2700F (4900C)

Sand 8 — Molding Sand
Not subject to process temperatures
600F (1110C)
900F (1650C) e
1100F (2000C)
1800F (3270C)
Contacted with molten metal 2700F (4900C)

Foundry Landfill — Leachates from Solid Waste



Test Results
Release Curves for All Sands

Results of tests conducted an the eight sands at various
temperature levels are shown as cumulative release
curves in Fig. 8-38. All data is presented for the eight
sands without discussion at this point. Results have been
normalized on a2 “milligram of release per gram of sand”
basis. Solids data is not plotted because of the low levels
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Fig.8. Sand 1 — cumulative COD vs cumulative quantity
of elution water.
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tested and lack of discernable trends in solids release. In
addition, solids release appeared to be a function of sand
and resin attrition which varies with different sands.
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Cumulative Metals Release Data tor All Sands

Metals release data is presented in Table 13 according to
high, 2nd high and low release values for eachsand. High
values signify maximum cumulative release level of a
particular sand after the third elution and do not relate to
temperature to which a sand had been subjected. 2nd high
values signify next-to-maximum cumulative release level
after the third elution. Low release values signify
minimum cumulative release level of a particular sand
after the third elution. This was done in recognition of
observations that for other parameters analyzed, the high
value release, next high value and low value generally
corresponded to temperature levels to which sands were
subjected. Throughout the eight sands tested, metals
analyses showed few trends in release. Most metals
analyses indicated release levels too low to allow
presentation or even development of release curves. In
addition, ne temperature degradation-release
relationship was apparent.

Test Characteristics

From examination of data and curves (Fig. 8-38), it is
found that the standardized testing procedure provides
reproducible results. Release curves were developed
through use of average release values for sample
replicates. Throughout all eight sands, two individual
release values within a single set of replicates varied
approximately 5-10% from averaged plotted values in a
majority of cases. The maximum variation was found to
be slightly less than 209 from average. In general, BOD
produced the greatest variation.
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Table 13. Metals Release Data

Cumulative Cumulative Cumulative Cumulative Curulative Cumulative Cumulative
Na{mg)/g A(mg)/g Fe(mg)/g Culmg)/g Znimg) /g P{mg)/g _Mn(mg)/g
Sand 1-Phenol Formaldehyde
High .155(2) .019(1) <,0a07(1) .001(2) .0008(1) ¢ .075 <.0006
2nd High 052 .016 <.004(2) .0006(1) .0007 < 075 <. 0006
Low 042 ,002{2) <. 002 <.000kL <.0003(2) <« .075 <. 0006
Sand 2-011
High .111(2) .022 .060(1) .0015{1) .005(1) <.075 £ .0006
2nd High .085(1) .020(1) ,0L8 L0014 .002 < .075 <.,0006
Low . .062 .001(2) .001(2) .0008(2) .0003(2) < .075 €. 0006
Sand 3~Phenolic Isceysnate
High .133(1) < .0036 026(2) .001{1) .0009(1) <.093 < -00075
2nd High 116 < ,0036 ,003 .001 .0008 <.093 <. 00075
Low .10h <.0036 002(1) .0007(2) < .0003 <093 _£.,00075
Sand 4-Furan No Bake
High .150(1) .016 L0U6(1) .0022 .0029(1) <.093 < . 00075
2nd High L1UT .007(1) 024 .0019(1) .0022 <.093 <.,00075
Low 095(2) .00k(2) .002(2) .0007(2) .0006(2) <.093 <.00075
Sand 5-Scdium Silleate-COp
High L.10(2) .016(2) .0034(1) .01 <. 00036 <.,093 <£.00075
2nd High 3.3 .015 .0002(2) 0009 <. 00036 <.093 <. 00075
Low 1,0k .007 .002 .0005(2)  «.00036 __<.093 ¢ .00075
Sand £-Furan Hot Box
High 126 .032(1) .0357 ,0021 .0027 <.093 <..00075
2nd High .105 .031 .162(1) .0016{1) .0021(1) < .093 <,.00075
Low L06L{1) .017(2) .0027 .0008(2) ,0005 <.093 <. 00075
Sand T-Alkyd Isccyanate
High .059(2) .017(2) L0072 .0010(1) .002% <.093 <_.00075
2nd High .0h8 .015 .0062(1) .0009(2) .0021(1) <.093 <..00075
Low £.036(1) .013(1) ,0021 . 0005 ,0012 <.093 < . 00075
Sand B~Molding
High .56 (1) .026 ,0150 ,0011 L0012 <.093 2. 00075
2nd High .36 .025(1) -0031(1) .0011 .0012 <.093 <.00075
Lov .32 .022 .0030 .0011 .0011(1) <.093 <.00075
Cumulative Cumulative Cumilative Cumulative Cumulative Cumulative
Kimg)/g  Calmg)/g Mgimg)/g Ba{mg)/g Sr(mg)/g Blmg)/g
Sand l-Phenol Formaldehyde
High <.30 <.150 < .03 < .0006 £ .0003 < .0003 <.0009
2nd HKigh <.30 < .150 < .03 < -0006 < .0003 < 0003 £.0009
Low <30 < .150 - .03 .. 0006 ¢ .0003 ¢ .0003 £.0009
Sand 2-01il
High <.30 <..150 <.03 <0006 <.0003 ¢ .0003 <. 0009
2nd High < .30 <.150 <,03 <-0006 <.0003 < .0003 £.0009
Low .30 <.150 .03 <0006 <.0003 ¢ .0003 ¢ -0009
Sand 3-Phenolic Isocyanate )
High 5 .36 %.186 <.036 <.00075 .0016 .00078(2) <.0011
2nd High < .36 <.186 <.036 < 00075 L0014 L000T7(1) «.0011
Low 4 .36 .186 <036 < .00075 .0009(2) .00058 < .0011
Sand k-Furan No Bake
High .66 < .186 4,036 {.00075 .o024 +.00114(1) «£.0011
2nd High .60 < .186 ¢.036 00075 .0022(1) .00093 <.0011
Low <.36(2) 186 <036 .2, 00075 L0013 .00061(2) <.001l1
Sand 5-Sodium Silicate-CO, ] ;
High .30 <..186 < .036 <. 00075 <.00036 < .00036 £.0011
2nd High <.30 <.186 <.036 <.00075 <.00036 <.00036 <0011
Low .30 <186 <..036 <. 00075 <.00036 _¢.00036_ .0011
Sand €-Furan Hot Box
High <.36 <..186 <.036 <,00075 .001L8 .0081% & .0011
2nd High <.36 <.186 <.036 <.00075 .o0122 .00692(1) . .0011
Low __£.30 < .186 <.036 <.00075 .00076(2) L0004 (2) ¢ .0011
Sand T-Alkyd Isocyanate
High .65 <.186 <.036 <£.00075 < .00036 <, 00036 £.0011
2nd High .64(1) <,186 < .036 <.00075 < .00036 <, 00036 £.0011
Low .53 ~.186 ¢.036 <.00075 ~ ¢.00036 <.,00036  £.0011
Sand B-Molding - . -
High .90 <.186 £.036 < -00075 .00200 L0011k <,0011
2nd High .90 <.186 <.036 < .00075 .00082(1) .00088(1) <.0011
Low .89 <.186 <.036 <.00075 .00050 .00078 <.0011

NOTE: Metals data for, sand #D not avaiimble for sampies subjected to 1800F and to molten metal
(1) = Sand net subject to process temperature (2

26

) = Sand contacted with mclten metal
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Use of three periods of testing (three elutions) enabled
development of well-delined release curves. Maximum
release of matter generally occurred during the first
sampling period. Release curves generally flattened or
leveled off after the first sampling period. This indicates
incrementally less release during second and third
sampling pertods than during the first.

This is felt to occur from release of matter primarily at
the surface of resin on sand particles. Susceptibility of
matter to be released into water appears to be decreased
after the more readily available surface coating has been
released. Hence, the first elution results in largest matter
release.

Release of Various Substances

The highest COD levels were released from phenol-
formaldehyde shell sand. The highest BOD levels were
obtained from furan hot box sand. For all sands tested, it
was observed that maximum BOD levels were at or below
maximum COD levels. Table 14 shows COD/BOD ratios
for sands not subjected to process temperatures.

The high degree of variation among COD/BOD ratios
in Table 14 could be due to varying degrees of toxicity to
microorganisms of some materials. It might be expected
that sand with highest COD/BOD ratios in these cases
could present the greatest toxicity conditions for BOD
testing. Sawyer and McCarty'” indicated experience with
the relatively high toxicity of both phenol and
formaldehyde.

COD and BOD release were observed to be in
accordance with general test characteristics discussed
above. Results were reproducible, with three elutions
providing well-defined release curves. Maximum release
of COD and BOD generally occurred in the first elution.
Curves flattened after the first elution indicating in-
crementally less release during the second and third.

Comparisons of COD and BOD values among all
sands are shown in Fig. 39 and 40.

An initia! test objective was to compare actual release
of matter, particularly COD, with tota! theoretical levels
calculated to be present in resins based on information
sought concerning chemical makeup of the resins, It was

60 [ ] HIGHEST LEVEL {NOT SUBJECT TO PROCESS
TEMP -EXCEPT 8)
2™ HIGHEST LEVEL
[[IITITT]] LOWEST LEVEL {METAL CONTACTED
p -EACEPT 71

12 O

80 /
T

4.07 7/,77
/% A /V T

s -4 Thr T
SAND 1 SAND 2 SAND 3 SAND 4 SANDS SANDE SAND 7 SAND B
PHENOL  OIL % PHENOLIC FURAN  SODIUM  FURAN  ALKYD MOLDING

FORMAL. CEREAL- 150 - NO-BAKE SILICATE HQT BOX 150- 6% CLAY
DEHYDE 1% CYANATE 2.4% €Oz 2.4% CYANATE 7% SEACOAL
4% 1.26% 4% L9 %

Fig. 39. Cumulative COD for all sands tested.
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Fig. 40. Cumulative BOD for all sands tested.

felt that such comparisons would give some data con-
cerning relative leachability or solubility of the various
resins. Comparisons were to be made between calculated
levels and analytical test levels for sands not subjected to
process temperatures. :

Due to inability to obtain adequate chemical composi-
tion information from most resin manufacturers, COD
was calculated only for pheno!-formaldehyde shell sand.
Phenol was also calculated for shell sand and is discussed
later.

Phenol and formaldehyde are reacted with a catalyst(s)
to form a compound which can exist in several forms.
para, meta or ortho hydroxy phenol. For purposes of this
report and the following COD calculations, the particular
form of the compound was not expected to be significant.
Since theoretical COD is the oxygen consumed by total
oxidation of a given material under chemical rcaction. an
oxygen balance can be performed to estimate the
theoretical COD of a given compound:

C¢Hs-OH-CHO+7-1/20; = 7CO: + 3 H:O

Molecular weight of resin (CsH.-OH-CHO)

carbon (7x12) =284
hydrogen bxIy=26
oxygen (2x16)=32

122

Molecular weight of 7-1/2 O:

oxygen {15 x 16) = 240
Table 14.
Sand COD/BOD Ratio
Phenol-formaldehyde .....coovviicimiiii e 12.5
Qi sand oo

Phenaolic isocyanate..........
Furan nobake ..o
Sadium silicate-CO;.
Furan hot box.....
ALY ISOCYANAIE. .. .1reeeccrr e et tae e

MOIAINE Sand oo 1.3
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For each gram of CeHs-OH-CHO, 240/122 0r 1.97 g of
oxygen is needed for oxidation.

Hence, for sand containing a range of 2.0-2.8% phenol-
formaldehyde resin (see phenol calculations), or 0.020-
0.028 g resin/g of sand, oxygen requirements for total
oxidation would range from:

(1.97) x 0.02 = 0.039 to (1.97) x 0.028 = 0.055 or 39
to 55 mg oxygen/g of sand.

Therefore, examination of the COD obtained in test
results (Fig. 8) indicates that approximately 1/3 of the
theoretical COD was actually released from the sand not
subjected to process temperatures.

This result could be due to relatively low solubility of
the resin, polymerization of the resin to some extent at
normal room temperature and release of matter primarily
from the surface of the resin coating.

Nitrated nitrite release generally showed the same
shape release curves as for other parameters, with greatest
release occurring during the first elutionand for sands not
subjected to process temperatures. Nitrogen compounds
are, at times, made a part of the resin as catalysts.
NH.NO:; is sometimes used during curing of sands.

Alkalinity differed somewhat from other parameters in
release curve shape by producing generally steeper slopes
(i.e. greater increases) for release from the second and
third elutions. Alkalinity curves did not level off sub-
stantially from these elutions. indicating additional time
or contact with water needed for alkalinity to be released.

Alkalinity curves in some cases showed relatively high
levels for sand subjected to high process temperatures.
This is probably a result of oxide formation during the
heating process which hvdrolyzes to form hydroxides.
The hydrolysis reactions may be rate-limiting in the
release of alkalinity during shake-flask testing. giving rise
to the longer period of mixing required to release
alkalinity when compared with organic matter.

Release of phenol from phenol-formaldehyde shell
sand was significantly higher than release of phenol from
phenolic-isocyanate sand. This difference may be due to
different amounts of total resin present in the sands (4% in
shell sand, 1.269% in phenolic-isocyanate) or relative
amounts of phenol present in the resins, as well as the
form of phenol. Approximate calculations have been
made for total pheno! in shell sand not subjected to
process temperature. As with theoretical COD
calculations given earlier for shell sand, information on
chemical composition of the resin was obtained from the
manufacturer and through consultation with the Mineral
and Metallurgical Engineering Department at U.W.

According to correspondence from the resin
manufacturer,a ;! molecular ratio of pheno! (CsHs-OH)
and formaldehyde (CH.0) can be used.

Molecular weight of phenol (CsHs-OH)

carbon: 6x12)=172
hydrogen: (6x1)=6
oxygen: {1 x 16) =16

94

28

Molecular weight of formaldehyde (CH:O)

carbon: (1 x12y=12
hydrogen: 2x1)=2
oxygen: (Ix16)= 16

30

On the basis of a 1:1 molecular ratio of the two
compounds, the molecular weight of phenol-
formaldehyde would be (94 + 30), or 124 with phenol
comprising (94/124) x 100, or 76% by weight.

Resin used as a shell sand binder normally contains 50-
709% phenol-formalidehyde. Therefore, a sand with 4%
resin  binder actually contains 2-2.8¢; phenol-
formaldehyde, of which 760, or 1.44-2.13%%, is phenol.

On a per-gram of sand basis:
Phenol = 0.014-0.021 g/g. or 14-2] mg, g of sand

Therefore, based on examination of the phenol release
curve for shell sand not subjected 1o process temperature
(Fig. 12), release of 0.45 mg;/ g phenol would represent
approximately 2-3¢¢ of total phenol present.

This indicates that only a small portion of phenol
present is leached into the elution water. apparently due
to polymerization of phenol resin to a limited extent at
normal room temperature through time and possible
release of phenol primarily from the surface of the resin
coating of each sand particle. Inability to obtain adequate
chemical composition information on phenolic-
isocyanate resin prevented making pheno! calculations
similar to the type made for phenol-formaldehyde shell
sand.

Results of cyanide analyses from alkyd-isocvanate
sand showed higher cvanide levels than those from
phenolic-isocyanate sand. This differcnce may relate to
differences in total quantities of resin present in each
sand, differences in the relative amount of cyanide or
leachability of the cyanide. More resin was present in the
alkyd-isocvanate sand than was found in the phenolic-
isocyanate sand.

[t should be noted that in analvtical techniques used.
cyanide complexes are converted to the simple CN™ ion.
Curves and bar charts have been prepared in terms of CN°
levels. This does not mean that CN™ form of cyanide is
obtained from the isocyanates tested here. Ludzack et
al” evaluated cyanide interference from cyanate and
thiocyanate using several analytical methods for cyanide
testing, Tests using silver nitrate titration showed
negligible cyanide recovery differences from coke waste
with or without the addition of cyanate or thiocyanate.
For their tests, distillation effectively separated both of
these ions from cyanide. Their work tends to indicate ina
prelimipary way, that cyanide levels mecasured from-
phenolic isocyanate sand and alkyd isocyanate sand are
not resulting from the isocyanate. Other constitucnts
present in the resin could be possible sources of cyanide.
However, no additional information was available from
resin manufacturers or suppliers.

Foundry Landfill — Leachates from Soid Waste
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No water quality standards have been developed at this
time for isocyanate discharge. Munn®' indicates there are
health hazards with air-borne isocyanates relating to
respiratory problems.

Cyanide was felt to be the most applicable parameter
for which to test at this point in the research. No specific
analytical test procedure was found for isocyanate
determination in water. However, Meddle and Wood®
discuss a technique for determining aromatic isocyanate
in air. The possibility of adapting the test technique for
use in determining isocyanate in water was discussed with
personnel from the State of Wisconsin, Laboratory of
Hygiene.

While documentation was not found concerning in-
terference effects of isocyanate on cyanide testing, a
preliminary review of literature and discussion with
various laboratory personnel indicates that isocyanate is
not likely to contribute to cyanide being reported here for
the two sands. Additional research on isocyanate con-
siderations may be warranted.

Comparisons of phenol and cyanide results between
sands are shown in Fig. 41 and 42.

Metais Release

Throughout the sands tested, metals analyses showed few
trends inrelease. In some cases, metals release values were
highest for sands not subjected to process temperatures
and lowest for sands subjected to molten metal. However,
this result did not occur with enough consistency to state
it as a general conclusion.

Metals detected in the tests could come from several
sources. They could be present in the sands themselves or
in the resins, be introduced during the coremaking
process or be introduced to the sand at the metal-sand
interface during the casting and cooling process. One
reason the sands subjected to molten metal were found to
contain very low metal levels could be the relatively small
amount of sand actually in intimate contact with the
molten metal during pouring and casting,

With the many possible sources of metals that could be
detected in the analytical tests, the wide fluctuations and
lack of discernible release trends are not unexpected.

Effect of Temperature to which Sands Were Sub-
jected

In general, release quantities for all sands were highly
dependent upon the temperatures to which sands were
subjected. Release of all matter (except metals) was
significantly higher for sands not subjected to process
temperatures as compared to sands subjected to a variety
of process temperatures, including those ranging as high
as 1800 and 2700F (982 and 1482C) during metal pours.

~In many cases, matter release for sands subjected to the

next lowest temperature (i.e. curing temperature at levels
of 300-700F (149-371C) depending on sand) was half the
matter release from sand not subjected to any process
temperatures.

Foundry Landfill — Leachates from Solid Waste
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Flg.41. Comparison of phenolrelease for sand 1 and sand
3.
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Fig.42. Comparison of cyanide release sand 3 and sand 7.
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During curing and other heat-intensive processes,
resins undergo changes such as volatiiization and
polymerization. These changes are reflected in the shapes
and values of release curves. Highest-level release occurs
where least change to the resin has taken place (i.e. sand
not subjected to process temperatures). Lowest-level
release was found where the greatest change to the resin
has occurred (i.e. sand subjected to metal pouring
temperatures). In particular, phenol resins undergo
polymerization during heating which is felt to make them
less susceptible to release in elution water than when they
are not subjected to process temperatures.

A report by the Association of Swedish Foundries”
supports the conclusion that exposure of sand to heat has
an important effect on leaching of matter. The report
discusses different disposal methods for heat-treated vs
non-heat-treated sand containing phenol. Higher
leaching potential was recognized for the non-heat-
treated sand.

The importance of sand temperature degradation to
matter release is summarized in Fig. 43 which presents
curves of cumulative COD vs percent weight loss of sand.
These curves indicate for sands 1-7 that cumulative
release of COD in shake flasks decreases as the
temperature to which the sands have been subjected
increases. In other words, the less binder, the less COD is

SUMMARY
CUMULATIVE COD VS PERCENT WEIGHT

SAND®| PHENOL FORMALDEMYDE (4%)
* #2 OIL SAND (1% OIL + (% CEREAL}
#*3 PHENOLIC 1SOCYANATE (1.26%}
*3 FURAN NO-BAKE (2.4 %)
#5 SODIUM SILICATE - CO, (4%)
*5 FURAN HOT BOX (2.4%)
#*7 ALKYD ISOCYANATE (1.51%)

KEY

NOT SUBJECTED TO PROCESS TEMP.
SUBJECTED TO CURING TEMP
[RANGES FRQOM 300°F - 700°F
DEPENDING OM TYPE SAND-SEE
ABOVE)

SUBJECTED TO GREATER THAN
S00°F (>700°F SAND #5, > 800°F
SARD#2) DEPENDING ON SAND
TYPE

CUMUL. COD (mg/g)
o

PERCENT WEIGHT LOSS OF SAND
(FROM " SAND TEMPERATURE DEGRADATION CURVES"-
FOUNDRY WASTE MATERIALS TO LANDFILL, C. SANTA MARIA}

Flg.43. Summary of cumulative COD vs percent welght
loss of sand.
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released. Temperature levels are represented in these
curves by percent weight loss or volatilization during high
temperature degradation prior to leaching.

Column Test

During initial development of the laboratory testing
procedure, a relatively simple column test was conducted
on a sample of molding sand. A 1-in.-diameter glass tube
was packed with approximately 4 in. of molding sand
which had been contacted with molten metal. No attempt
was made to tamp or compact sand in the tube. Water was
poured into the tube in a quantity that provided about a 4-
in. head over the sand. After several minutes, water
infiltrated about 1 to [-1/2 in. into the sand celumn but
moved no further. The column was allowed to stand for
three days, after which no further infiltration was found.

Although this test was used as a rapid and simple
examination of the use of columns in a standardized
testing procedure and permeability was not measured, it
did show the ability of molding sand containing 6%
western bentonite and 7% seacoal to retard the downward
movement of water.

Based on a review of research by Santa Maria® a large
portion of foundry sand waste deposited in a land
disposal site (generally 709% or more) consists of molding
sand. This may have an,effect on water infiltration
through a foundry waste site.

50
a0 1
() INDICATES CUBE S$IZES USED IN
LEACHING TESTS TO EXAMINE EFFECTS
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Fig.44. Area/volume ratio for cube side of dimenslon “a.”
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Column Apalyses

As an ancillary portion of the laboratory research studies
on foundry sands, permeability tests were performed ona
selected number of sands. These tests were performed in
accordance with ASTM D2434-68 (1968) employing a
3.5-in. acrylic cylinder. To prevent short-circuiting of
water along the sides of the column, a thin layer of clean
silica sand was glued to the inside of the column. During
the test period, samples were collected for leachate
analysis. Comparisons were made directly with batch
shake-flask tests. Results of several selected tests are

illustrated below (a-f). It is apparent that no clear
relationship exists between batch and column test
procedures. In some cases the column and shake-flask
results agree, whereas in others only order-of-magnitude
agreement was reached. (Both procedures did, however,
respond in similar manner to different treatments of the
sands.) Since leaching mechanisms are different for the
batch and continuous-flow conditions, it is not un-
reasonable to expect different resuits in these two
procedures, Since batch techniquesare normally easier to
conduct and are more reproducible, they wauld normally
be the method of choice in a cursory test of this type.
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Leaching Etfects of Sand Core Cube (Bull) Size or
Area/Volume Ratlo

Limited tests were conducted to examine the effects of
sand core cube size or area-to-volume ratio on leaching
characteristics. These tests were based on preliminary
indications during early phases of standardized test
procedure development that larger pellets (approx. I cm
long) made up of many bonded individual sand particles
exhibited approximately 1/3 - 1/2 less matter release
(mg/g) than did individual sand particles. To examine
this condition in more detail, a series of tests was run on
cured (400-500F (204-260C)) phenol-formaldehyde sheil
sand that had been prepared in several core cube sizes and
area-to-volume ratios. First, a curve (Fig. 44) was
constructed representing area-to-volume ratio as a
function of core cube dimensions. Samples in the shape of
cubes and in sizes corresponding to several points on the
curve were then prepared in a uniform manner under
controlled conditions. Preliminary testing was necessary
to set forth preparation and curing requirements of cubes
prior to leaching.

Figure 44 shows that area-to-volume ratios increase
substantially as core sube size decreases below | in. per
side. However, lor lateral dimensions greater than | in.,
area-to-volume ratio does not change appreciably. Tests
previously conducted on the eight sand types involved
sand aggregates prepared to a 20-mesh size. This size
particle has a comparatively high area-to-volume ratio,
beyond any values shown in Fig. 44.

To evaluate area-to-volume ratio effect, test
procedures involved two sand-water contact mixing
methods — shake-tests as conducted in the previous
work and stir tests which involved a paddle-type stirring
mechanism rather than the reciprocating shaker. The
stirring mechanism used was a Phipps and Bird
laboratory stirrer with 3-in.-long paddles and speed
which is variable from 0 to approximately 300 rpm. A
speed of 100 rpm was used. Intermittent stirring, applied
with the same {requency as shaking, was used for the
purpose of decreasing the opportunity for sand cube
attrition due to dynamics of shaking. During the tests,
core cubes contained in 2-qt mason jars did not break
down but remained intact.

This relationship may have important implications in
land disposal situations since much of the core sand
material delivered to a landlill is in the form of core butts,
many of which appear much larger than 1-in. cubes. This
means that for the number of individual sand particles
present in core butts, the total surface area readily
available for contact with water is substantially less than
if the material were delivered in a crushed condition.

Figures 45-48 present COD and phenol release from
cured shell sand as a function of core cube size. COD
release_for cubes using the shake method is estimated
(Fig. 45) for the first sampling period due to analytical
problems. The release range shown is felt to be a
reasonable estimate. It is based on preliminary testing on
cubes that were not prepared in a uniform manner plus
results frém the stir method tests.
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Fig.45. Cumulative COD based on sand core cube size,
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Fig. 46. Cumulative phenol based on sand core cube size,
shake method.
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Fig.47. Cumulative COD based on sand core cube size,
stir method.
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Fig.48. Cumulative phenol based on sand core cube slze,
stir method,

The data indicates a direct correlation between core cube
or butt size (area/volume ratio) and release which was
detected. The smallest cube (largest area/volume ratio)
exhibited the greatest cumulative release of COD,
whereas the largest cube (smallest area/volume ratio)
exhibited the least cumulative release of COD. Attheend
of the third sampling period approximately three times
the cumulative COD (mg/g) was obtained from the |/4-
in. cube as from the 2-in. cube. The relationship held true
for both the stirring and shaking methods of mixing but
adequate release analyses from the shake tests were
obtained only from sampling periods 2 and 3.

Release curves (COD) from core cubes tested in this
sequence of tests generally assumed the same basic shape
as the release curves forsmall sand aggregate size. Release
was relatively high during the first sampling period and
continued cumulatively at a decreasing rate in the second
and third periods. However, at the end of the third
sampling period, cumulative release from all core cubes
(1/4 to 2 in.} was not as high as release from the small
particles tested in the earlier work. For sands subjected to
curing temperatures, COD release from cubes was /5 or
less than that released from small sand particles. Values
were of the same magnitude, however, for sand which had
been subjected to temperatures greater than 1800F
(982C).

The most significant finding in regard to phenol for this
test was the extremely low release as compared to that
found for small sand particles. Phenol release for cubes
ranged from | to 4 orders of magnitude less than phenol
release for sand particles subjected to the same curing
temperatures. Release levels for cubes were below those
detected for 20-mesh particles for sands subjected to
pouring temperaturcs (2700F (1482C) ). The low levels of
phenol release are ncar the low end of phenol detection
limits for the analytical techniques used. Figure 48 shows
that phenolrelease from cubes performed differently than
COD release. Larger-eubes released higher levels of
phenol on a per-gram basis than did the smaller cubes,
even though the differences were small. This may be due
to dynamics of the mixing process. Mixing of water and
larger cubes may result in greater sand attrition than
would occur with smaller cubes.
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SUMMARY

CUMULATIVE RELEASE OF COD {mq/q)
BASED ON SAND PARTICLE & CORE BUTT
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Fig.49. Summary — cumulative release of COD based on
sand parlicle and core butt sizes (sand subjected to
curing temperature).

Comparisons of COD and phenol release for 20-mesh
particles and for various cube (butt) sizes are summarized
in Fig. 49 and 50. Figure 49 presents a comparison of
COD release from 20-mesh-size sand subjected to curing
temperature (from Fig. §) with corresponding release
from core cubes (from Fig. 47). Figure 50 presents a
comparison of phenol release from 20-mesh-size sand
subjected to curing temperature (from Fig. 12) with
equivalent release from core cubes (from Fig. 46 and 48).

It appears that use of small sand particles in the
standardized test procedure s likely to provide maximum
matter release within a relatively short and predictable
period of time.

Of practical significance, these results also suggest the
potential importance of core butt sizes actually taken to
the landfill site in evaluating in-field leaching
characteristics. Further examination of the area/volume
ratio-leaching character relationship is recommended.

Molding Sand — Shell Sand Combination

Throughout the entire leaching studies, all sands were
examined individually to determine maximum
laboratory leaching characteristics. However, in actual
landfill situations, sand materials are usually combined
and are delivered to the site in a mixed form. The
proportions of various sands taken to sites depend on the
processes involved in each foundry operation.

To examine, in a preliminary way, what effects
combining waste sands may have on laboratory leaching
results, a series of tests was conducted on a combination
of molding sand and shell sand. Materials balance studies
for seven different foundriesindicated that a combination
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of live parts molding sand to one part shell sand would
provide a sample that is broadly representative of actual
sand ratios which might be found in a landfill.
Calculations based on release values for individual sands
were made to compare predicted and measured values of
release from the shell sand-molding sand combination.
Results of laboratory leaching tests on the combined sand
samples are given in Fig. 51-53.
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Table 15. Comparison of Predicted and Actua! Release
Values for Sand Combination

COD (mg/g) BOD Phenol
Calculated (Actual
Values  Values)
Sand not subjected to
process temperatures 36 (5.5 1.0(0.6) 0.1(0.2)
400F 20 (1.3) 0.8 (0.9)
T 1800F 0.7 (0.2) 02(0.0) 0.0(0.0)

The effect of process temperature on release is generally
maintained in these results. Release was highest from
sand not subjected to process temperature, except for
BOD of the sand subjected to approximately 400F
(204C).

Release levels reflect quite well the proportional mix of
molding sand and shell sand. On the basis of milligrams of
release per gram of sand combination, release is less than
release from shell sand only but is more than release from
molding sand only. A comparison of calculated,
predicted release values with actual values is given in
Table 15.

These results indicated predictive capability to be fairly
reliable for calculating matter release from sand com-
binations based on use of release data from individual
sands. However, in column studies and landfill situations,
this relationship may differ due to differences in material,
permeabilities, saturation, moisture routing, clay
swelling, etc. Hence, release results presented here should
be considered characteristic only of laboratory shake-
flask tests.

A J i

1 } —J [ 1

Use of Batch Testing Procedures

It is apparent from the preceding discussion that batch
testing procedures will provide the profession with useful
data in evaluating a foundry’s solid waste disposal
situation. Analyses of individual solid waste components
will provide information on important sources of poten-
tial pollutants within the foundry and will give a
quantitative estimate of relative contributions of these

Table 15A. Total Release of COD and Phenol by Shake-Flask
Tests (Foundry 1V)

Component Release Values
COD-mg/g Phenol- ug/g

System sand 0.84 0.003
Core butts {2 x 2-in. pieces) 0.19 0.038
Coreroom sweepings 31 0.186
Slag and coke ash 0.99 0.28
Dust collector discharge 0.69 1.91
Scrubber discharge 0.42 0.48

The data provided by batch leachate analysis of
individual components may be used to develop a com-
posite leachate contribution fer a given foundry. An
example of this is provided for a gray and ductile iron
foundry (foundry IV), as presented Tables |5 A and |5B.
Batch tests for six components within the total waste were
performed in accordance with the batch test procedure
and are presented in Table 15A for COD and phenol.
Using the percent contributions of each of the com-
ponents to the total waste in foundry IV, estimated
maximum leachate pollutant values for the foundry can
be calculated (Table 15B).

Since mixing of components within the foundry may
have a synergistic or antagonistic effect upon leaching of a
particular substance from the waste, a comparison was
made between the component analysis, using the
calculations described above, and a batch analysis of a
sample of the mixed waste. Results of this comparison for
four foundries (I, I1, [V and VII) for both COD and
phenol are shown in Table 15C.

It is recognized that sampling of mixed wastes is highly
complex and errors in obtaining representative sampies
are great. Yet comparisons for COD are reasonable and,
as might be expected, COD values are somewhat lower
for estimates using mixed wastes, possibly owing to
adsorption of pollutants on clay materials. However,
comparisons for phenols are poor, the mixed waste
producing values one order of magnitude higher, It is not
clear whether sampling of mixed waste resuited in
substantial destruction of core butts, thereby producing
significantly higher releases than would be expected, or
whether other components within the waste resulted ina

o
]
]
]
]
]
B

pollutants. moere favorable release of phenol.
Table 15B. Estimation of Release of COD and Phenol from Foundry IV with Shake-
Flask Data
Shake Flask Shake Flask
coD COD Mixture Phenol Phenol Mixture
Components w/w(%) (ing/gm) (mg/gm) (ug/gm) (ug/gm)
System sand 51.83 0.84 0.4354 0.003 0.0016
Core butts 10.11  0.19 0.0192 0.038 0.0038
Coreroom sweeping 367 3.1 0.1138 0.186 0.0068
Slag 2083 099 0.2062 0.28 0.058
- l Dust collector —_ —
discharge 984 0.69 0.0679 1.91 0.188
v Scrubber discharge 212 042 0.0089 0.48 0.0102
v Refractories 1.09 0.0 0.0 0.0 0.0
- Cleaning room waste 051 00 0.0 0.0 0.0
] TOTAL 100.0% 0.85 mg;jgm 0.27 ug/gm
JJ Foundry Landfill — Leachates from Solid Wasle 35
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Table 15C. Comparisons ol Shake-Flask Release for Component vs Mix Preparation

Foundry Component Analysis® Mix Analysive*
CoD-mg/p Phenol-ug/g COD-mg/p Phenol-ug/g
] 0,408 (1.053 0.4 0.80
1 0.218 1026 0.2 0.16
v 0.853 0.268 0.4 612
Vil 0.82¥ 0.052 0.8 1.7

Comments

1) Results reported here are of a laboratory nature.
They should not be interpreted as absolute values for
what would occur in a fill site.

2) Stress on sand in laboratory tests is expected to be
more severe than would occur in a fill site, particularly
due to laboratory pulverization of cores and sand,
contipuous laboratory sand-water contact and the effect
of distilled water.

3) Foundry solid wastesare generally deposited in land
dispasal sites in mixed condition consisting primarily of
different types of sands that have been subjected to a
variety of foundry temperatures and processes. Most
sand actually taken to a landfill site will have been
subjecled to process temperatures. In general, highest
laboratory release was found from sand not subject to
process temperatures.

Conclusions
Standardized Test Procedure

1) The shake-flask technique developed in this project
is a relatively rapid and simple method that can be used to
obtain apparent maximum release of matter from
foundry sand under conditions of continuous sand-water
contact.

2) The test method yields reproducible resulls.

3) Proper sample selection and preparation are es-
sential Lo obtain representative and reproducible test
results,
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Results from Standardized Test Procedure

1) The level of process temperature to which sand is
subjected in the foundry has a major effect on leaching
potential. Sands not subjected to process temperatures
generally showed the greatest matter release.

2) Differences in release of matter were obtained for
different sands. This reflects differences in both quality
and quantity of resins and binders present in the sands.

3) The amount of melding sand containing clay and its
distribution throughout a landfill, is likely to have
significant effects on fill permeability and leachate
quantity and movement.

4) The size of core butts taken to the landfill is likely to
have a significant effect on leaching potential. Core butts
generally released at approximately the same levels as
thermally degraded molding sand.

5) Matter release from combinations of foundry sands
can be predicted, based on calculations made using
release data from individual sands.

6) Based on results which show differences in leaching
among various sands, it is concluded that for foundry
waste management and evaluation of leaching potential.
it is important to obtain information regarding:

¢ Tolal amounts and tvpes of wastes produced

® Types and amounts of resins and additives used

¢ Process area within the foundry producing wastes,
amounts produced from each and process
temperatures to which wastes have been subjected.

Such information might be obtained through a
materials balance approach such as that presented in
chapter one of this report, based upon the work of Santa
Maria.

Foundry Langfill — Leachates fram Solid Waste
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Development of

Standardized Laboratory Testing Procedure

A series of six experimental runs or phases was performed
to develop the standardized testing procedure. Each
phase involved setting up experiments to meet specific
objectives and was usually influenced by previous
laboratory results. For this reason, phases will be
presented and discussed in the order performed.

Development of Testing Procedure — First Phase
Tests

Initial shake-flask tests were conducted to develop a
laboratory testing procedure for the majority of the
research.

Eight 500-ml erlenmeyer flasks were used for the first
set (series A) of samples. Since it was felt that
development of a standardized test procedure could best
be accomplished by the use of a relatively uncomplicated
foundry sand material, shell sand containing
approximately 96% silica sand plus 4% phenol-
formaldehyde resin binder was selected as test material.
Prior to use in flasks, the sand was heated to a range of
400-500F {204-260C) to form the resin bond. [t was then
allowed to cool and was pulverized into a mixture of sand
and small pellets.

To determine the effect of sample and particle size on
release of matter from the sand, sample quantities varied
from 10 to 100 g and particle sizes varied from oblong
pellets approximately | cm in length to fine and very fine
sand. The effect on matter solubility of the ratio of sand
sample size to quantity of shake water was examined by

.0af- !

Ay
.02 Ay
Ag

e Ay

Ar

o oy ! 1
MARS MART MARD MAR 12 MARI5S  MAR1E MAR 21
SAMPLING DAYS

Fig.54. 1st phase, cumulative NO;-NO, vs sampling day.
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using distilled water in volumes that varied from 300 to
500 ml. A flask containing only distilled water was used as
a blank, or standard, on which to determine release of
matter attributed to foundry sand material. Series A
flasks consisted of the following sand and water contents:

Al — 10-g pellets with 300 ml distilled water
A2 — 50-g pellets with 300 ml distilled water
A3 — 50-g sand with 300 ml distilled water
A4 — 100-g sand with 400 ml] distilled water
A5 — 10-g sand with 300 ml distilled water
A6 — 100-g pellets with 500 ml distilled water
A7 — 50-g pellets with 500 ml distilled water
A8 — 50-g pellets with 500 ml distilled water

Flasks Al-A6 were shaken continucusly on a
reciprocating shaker. For comparison, flasks A7 and A8
were not shaken. Solution sample volumes of 200 ml were
removed from each of the flasks and were replaced by 200
ml volumes of distilled water. This was done to more
closely simulate a possible field condition of quantities of
rainfall or groundwater passing through the foundry sand
material, displacing equal and previously held quantities
of water. Removal of solution samples and analysis were
initially done at 2-day intervals and then at 3-day
intervals. Solution samples were analyzed for alkalinity,
nitrate-nitrite, COD, pH, conductivity, chloride and
sulfate. Solution sample volumes of 50 ml were also
withdrawn from all 200-m! samples and were analyzed for
a variety of other constituents. Data from the majority of
the analyses is given in Fig. 54-56.
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Fig.55. 1st phase, cumulative COD vs sampling days.
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Analysis of the data indicates that COD release, in
particular, was fairly high. This result certainly cannot be
judged as an indicator of release that would occur under
actual field disposal conditions, but it is an indication of
the maximum cumulative release of matter under
laboratory conditions.

It is observed that flasks containing the smallest ratios
of sand sample size to water quantity vielded the greatest
release of matter when adjusted to a per-gram basis.
Hence, a strong indication was given that the test
procedurc of removing only 200 ml of flask water at each
time of analysis may result in the limiting of matter
solubility or saturation of the flask water. This could
initially result in an unrealistically low release of matter
from the sand samples and would tend to greatly lengthen
sampling time required for the slope of the release curves
to leve! off, indicating maximum release. Based on these
findings, it was concluded that the test procedure used for
series A samples was inadequate. The procedure was,
therefore, abandoned after the seventh set of analyses.

Shaking showed a significant effect on release of
matter. Samples that were shaken released higher initial
quantities of matter than did unshaken samples.
Examination of the release curves reveals that after
approximately three sets of samplings and analyses,
slopes of the curves for shaken samples tend to level off
while slopes of the curves for unshaken samples tend to
continue steadily rising. It is possible that after a long
period of time, total release of matter may reach the same
level for both shaken and unshaken samples. To facilitate
analysis'and plotting of cumulative release curves in the
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most reasonable time. shaking of samples was determined
to be the more useful procedure.

Sand vielded an earlier and greater release of COD
than did pellets. The efiects of particle size on nitrate-
nitrite and alkalinity were not readily discernible. At the
time of the first solution analysis, pellets were observed to
be reduced to sand by the shaking process. Pellets in the
unshaken flask remained in pellet form throughout the
series A tests.

Since all pellets in the shake flasks were reduced to sand
alter a short period of shaking and since the previously
unpelletized sand continued to release cumulatively
greater quantities ol COD than did the reduced pellets, it
was speculated that mechanical pulverization ol sand
prior to use in the flask tests may cause excessive
separation or abrasion of the resin coating from the
individual sand particles, resulting in higher COD reiease.
At the conclusians of series A tests, examination of the
slopes of the cumulative release curves did not show
evidence that over a much longer time period, the
cumulative release of COD will approach the same
quantities for comparable sand-water and pellet-water
mixtures.

Development of Testing Procedure — Second
Phase Tests

The second phase of testing included use of an alternate
method for withdrawing solution samples and adding
fresh distilled water, comparison of results and plotted
release curves with the results and curves of initial tests
and determination of the effect on matter release of
mechanical pulverization of sand samples.

To provide testing continuity from the first to the
second phase, sand samples for this phase were taken
frotn the same sand quantity which supplied samples for
the initial phase. Because sand is more homogeneous,
easier to work with and generally provides more rapid
matter release than pellets, it was used exclusively in this
phase. In addition to a blank flask containing only 400 ml
of distilled water, six flasks were used for this set of
samples (series B). Three flasks were prepared as
replicates of three of the [Masks runin the initial phase. The
remaining three flasks were prepared with larger
quantities of both sand and distilied water. This wasdone
to provide sufficient volumes of solution for analysis in
three parts. Series B flasks were prepared in the following
manner:

Bl — 200 g sand with 800 ml distilled water in 2-
liter flask

B2 —— same as Bl

B3 — same as Bl

B4 — 100 g sand with 400 ml distilled water in 500-
ml flask -

B5 — 50gsand with 300 mldistilledwater in 500-
ml flask

B6 — 10 g sand with 300 mldistilled water in 500-
ml flask

Blank — 400 ml! distilled water in 500-m! flask.

Foundry Landlill — Leachates from Solid Wasle
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All flasks, with the exception of B3, were continuously
shaken on the reciprocating shaker, Flask B3 was not
shaken. To direct this sampling procedure at the
solubility limiting problems and long-term sampling
requirements experienced in the initial testing phase, each
time a sample of solution was withdrawn, the entire
quantity of solution was removed from the flask. After
being taken off the shaker and without being allowed to
settle, the contents of each flask were placed on a
Whatman #1 filter and the liquid allowed to filter
through. The sand was rinsed with distilled water, 10 ml
per 100 ml of filtrate. The rinse water was combined with
the filtrate. The sand was returned to the flask, being
rinsed from the filter paper and distilled water was added
to return it to the original volume. Shaking of the sand
and fresh water was then resumed.

To determine the effects of sand pulverization on
matter release, each of the three 800-ml solution samples
was divided into three parts and analyzed. One fraction
(400 mi plus 40 ml rinse water) was analyzed after only
rough filtering through the filter. The remaining 400 ml
plus 40 ml rinse water was passed through a 0.45-micron
filter after which half that quantity (220 ml) was analyzed.
The remaining 220 ml was passed througha 0.]0-micron
filter and then analyzed. The filtering and analysis of
solution sample fractions were done in an attempt to
detect the abrasion of minute particles of resins coating
during sand pulverization. If significant differences were
observed in the levels of matter release when comparing
the samples passed through three sizes of filters, it could
be considered an indication that abrasion does
significantly affect the level of matter release and that
continued filtering should become an essential part of the
testing procedure. In addition to detecting an increase in
released matter due to mechanical sand pulverization, the
filtering technique attempted to detect an increase due to
abrasion during the sand-water shaking process. In either
case it did not seem necessary to determine the source of
abrasion but simply to detect its presence and its effect on
matter release and then to compensate for it through the
use of filtering techniques.

Foundry Landfill — Leachales from Solid Waste

SAMPLING DAYS

During this phase, the first set of analyses was
completed the day after the flasks were prepared.
Subsequently, sampling and analyses were done at 3-day
intervals, followed by 5-day intervals and then at 7-day
intervals. Less frequent sampling and analyses were felt to
be appropriate since the levels of matter release generally
dropped significantly after the first day. Analysis in-
cluded the same materials in this phase that were included
in the initial phase.
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The data is plotted in Fig. 57-59. On a per-gram basis,
the sample containing the smallest ratio of sand quantity
to water volume released higher levels of matter. This may
indicate the use of 2 bad or unrepresentative sample. It
was determined that additional samples should be run to
examine this possibility and to attempt to achieve
reproducible results. Some method of sand mixing and
fractionating might be used toensure a fairly random and
representative selection of sand.

Differences in the detection of matter release at various
filter levels indicate somie abrasion of minute particles
through either the grinding process for preparing sand
samples or through the water-sand shaking process.
However, the effect of the abrasion on release appears to
be minimized by filtering to the 0.10-micron filter level.

At the conclusion of this testing phase, questions were
raised concerning the possible solubility of silica and its
effect on COD as well as the effect of sampling frequency
on test results. Additional tests were runto evaluate these

factors.

Development of Testing Procedure — Third Phase
Tests

Major features of the third phase of testing to develop
standardized laboratory procedures included use of a
splitting technique for selecting representative sand
samples, examination of the effect of sand-to-water ratios
in the test samples, use of a pure silica-water sample to
examine possible effects of silica on matter release and
examination of possible effects due to sampling
frequency. With the exception of these features. the
testing procedure used in this phase was the same as that
used in the second phase.

To select representative samples of sand for testing, a
two-way splitter was used. The sand (96% silica plus
phenol-formaldehyde resin binder) in total quantity of
approximately 10 lb was poured through the splitter and
initially divided into halves. Half the sand was then
poured again through the splitter to divide it into halves.
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Fig.60. 3rd phase, cumulative COD vs sampling days.

Again, one of the remaining halves was poured through
the splitter for further division. This technique was
continued until one of the remaining halves contained an
amount of sand equal to or shightly greater than the
amount needed for a test sample. The sample was then
selected from this quantity of sand and adjusted to the
desired weight. The splitting procedure was used in-
dependently for selecting each sand sample, even when
replicate samples were prepared.

To examine the effect of sand-to-water ratios in test
samples, replicate samples containing 200 g of sand in 800
m! of distilled water and replicate samples containing 30 g
of sand in 800 ml of distilled water were used. Two-liter
flasks were used for sample shaking on the reciprocating
shaker.

A fifth sample was also prepared containing 50 g of
hexane-washed silica in 400 ml of distilled water. This
sample was used in an examination of the effect of silica
on total matter release. However, since foundries
typically do not operate with the use of hexane-washed
silica, this sample was abandoned shortly after testing
began and was replaced by a 200-g sample of Portage
silica sand in 800 ml of distilled water.
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Finally, to examine effects of sampling frequency and
number of elutions, samples were withdrawn and
analyzed at the ends of the first, second and third days of
shaking; at the ends of the seventh and eighth days; at the
ends of the twelfth and thirteenth days; and at the ends of
the seventeenth and eighteenth days. Each sample
withdrawal signified a separate elution. Prior to analysis,
each sample was filtered through a 0.10-micron filter.
Analysis results are plotted on Fig. 60-67.

Reproducibility of test results is possible through use of
the splitting technique for obtaining representative
samples. Excellent reproducibility was obtained in the
data for COD, BOD and solids when comparing within
replicate samples. Reproducibility in results was not
obtained when comparing replicates containing small
sand-to-water ratios {30 g sand in 800 ml water) with
duplicates containing large sand-to-water ratios (200 g
sand in 800 ml water). It was concluded that this
difference may be due to attrition of sand particles or
resin resulting from the shaking procedure.

Frequency of sampling appeared to have minimal
effect on release. The amount of matter released was
similar regardless of which sampling frequency, among
those tested, was used.
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Fig. 83. 3rd phase, cumulative Na vs sampling days. -
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Examination of the curves for cumulative release
shows that, in general, the first two periods of shakingand
sampling (first two elutions) are the most important. The
greatest amount of release occurs during these periods.
The third period of shaking and sampling (third elution)
produces relatively less release, however, it isimportantin
establishing the shape of the release curve.

Nearly all release curves indicate that after the fourth
period of shaking and sampling or the fourth elution,
release begins to increase and scatter in an unpredictable
manner. [t appears that this may be due to attrition of
particles during the shaking process. While this scatter
gives additional support for shaking and sampling and
eluting only three times to plot release curves, further
examination is necessary.

Differences in BOD levels between samples 1-2 and 3-4,
as compared to COD levels between samples 1-2 and 3-4,
can be attributed to toxicity threshold conditions.
Phenol-formaldehyde is very toxic to microorganisms
above threshold concentrations, which appears to cause
the differences indicated on the curves. Pure silica
produced insignificant amounts of COD, BOD and
volatile solids. '

At this point in developing a standardized test
procedure, the major question remaining was that of
nonreproducibitity of results for samples with varying
sand-to-water ratios. To further examine this problem,
particularly with regard to possible particle attrition due
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to the shaking process, it was concluded that a less violent
shaking technique should be developed and that a
different type of sand should be examined.

Development of Testing Procedure — Fourth Phase
Tests

Objectives of this phase of testing were to further examine
maltter release between samples with different sand-to-
water ratios, to examine the effects of specific shaking
procedures and to compare sample shaking-release
relationships using a different sand material.

For this phase of testing, various parts of the procedure
were changed. A facing sand containing silica plus 6%
western bentonite and 7% seacoal was used. A portion of
the facing sand {new sand) had been prepared without
heat treatment while another portion (old sand) had been
contacted four times with molten metal. Each portion was
analyzed separately during testing.

A different shaking mechanism was also developed for
this phase of testing. A flask holder was built so that
samples could be rotated about an axis through the flasks
rather than shaken. In addition, samples were rotated
only twice per day for periods of approximately 15 sec
each. This was done with the expectation that sand-water
mixing could be accomplished with a minimum of
particle attrition.

Foundry Landfill — Leachates from Solid Waste



Since the sand tested in this phase contained 6%
bentonite clay, it was felt that centrifuging of the sample
would be necessary prior to filtering and analyzing.
Samples used in this phase were prepared as follows:

Sand without heat treatment
100 g in 800 ml water
100 g in 800 ml
30 g in 800 ml

Sand contacted with metal
30 g in 800 mi
30 g in 800 ml
100 g in 800 ml

During the test runs, erlenmeyer flasks proved un-
workable because of sand clogging in the necks during
sample rotation. Use of wide-mouthed mason jars averted
this problem.

Cenirifuging was found to be necessary, because
filtering just 200 m! of uncentrifuged sample took three
days. It was determined that centrifuging must be done
with high-speed centrifuge equipment.

Sticking and clogging of facing sand material was
experienced when metal centrifuge tubes were used.
Plastic tubes were much easier to work with.

Due to these flask and centrifugation problems, this
test phase was abandoned after three days of sampling.
No useful data was obtained.

In addition to the test described above, a crude column
test was performed using facing sand material. The
objective was to determine the practicality of using sand
columns for predicting matter release from various
foundry sand materials.

A one-in.-diameter glass tube was packed with
approximately 4 in. of old facing sand (sand which had
been contracted with metal). No attempt was made to
tamp or compact the sand in the tube. Water, in a
quantity that provided about a 4-in. head over the sand,
was poured into the tube. After several minutes, water

sth pHASZ, SERIES E

infiltrated about | to I-1/2 in. into the sand column but
moved no farther. The column was allowed to stand for
three days after which no noticeable added infiitration
was found.

This test indicated that the use of columns would
probably be impractica!l for sand containing significant
quantities of clay. For this reason, columns were not
selected as the major means of testing. It was further
concluded that good release comparisons between
different kinds of sands would not be possible unless a
single testing method is used.

Development of Testing Procedure — Fifth Phase
Tests

For this phase of testing, the same basic procedures as
those developed for the fourth phase were used. The
testing difficuities, however, were taken into con-
sideration. Mason jars were used for sand-water rotation
and plastic tubes were used for centrifuging. One sample
was prepared using sand containing 96% silica plus
phenol-formaldehyde resin (same sand as that used in
first three phases) to compare release obtained through
the rotational mixing technique with release obtained
through shaking. Samples for this phase were prepared as
follows:

E1—100 g phenol-formaldehyde sand in 400 m! water
E2 — 100 g new facing sand in 400 ml water

E3 — duplicate of E2

E4 — 30 g new facing sand in 400 ml water

E5 — 30 g old facing sand in 400 ml water

E6 — duplicate of E5

Centrifuging and filtering of water containing facing
sand was found to be workable but very time-consuming.
A full work day was needed to centrifuge and filter five
facing sand samples. Use of additional laboratory
apparatus would reduce the amount of time needed.

This phase of testing was conducted for a period of
about |-1/2 months. Results of analyses are indicated in
Fig. 68-70.
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] Fig.68. 5th phase, serles E, cumulative COD vs sampling days.
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In a comparison of the COD curve for phencl-
formaldehyde shell sand from this test phase with the
COD curve from the third phase (Fig. 60), it appears that
the technique of intermittent sand-water mixing yields
results similar to those of the continuous shaking
technique. Both the shape of the cumulative release curve
as well as cumulative release values are similar. The
sightly less release indicated in this phase appears to be
due to a difference in sand-water mixing time.

Examination of cumulative release (COD) over the
duration of testing indicates that the slope of the curve
becomes negligible after the third or fourth day of
sampling (third or fourth elution). This indicates that the
technique of intermittent sand-water mixing is adequate
to bring about matter release and that the most significant
release occurs in the first few periods of testing or elution.

Cumulative COD for the facing sand was significantly
lower than COD for the phenol-formaldehyde sheli sand.

Good reproducibility of data was obtained from
replicate samples E2and E3, both containing 100 g of new
sand in 500 ml of distilled water. For this sand, slopes of
the release curves (COD and BOD) also become
negligible after the first few periods of testing.

Ey, 100g shsll sand in 400 mis
100 ¢ facing sand {new) in 400 mls

Ea
E3 same as E;
E4 30gsams os Ep
8.0 Es 30gold {burnsd) facing sand

AUG
14 15 16 IT 18 19 20 21 22
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Fig. 70. -5th phase, pH vs sampling days.
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With the facing sand in this test phase as with the shell
sand in previous phases, release data was not reproduced
in samples of different sand-to-water ratios. Again, the
samples with smaller sand-to-water ratios produced
greater release (mg/l). This result seems to indicate that
use of a rotational sand-water mixing technique rather
than a shaking technique will not eliminate the difference.
It appears that for operational simplicity, the shaker
could be used for further testing. However, the shaking
should be done intermittently rather than continuously.

At the end of this phase of testing, the equation of what
sand-to-water ratio should be used remained un-
answered. An additional series of tests was needed to
examine that question.

Development of Testing Procedure — Sixth Phase
Tests

The objective of this phase of testing was to determine the
most appropriate sand-to-water ratio to use in test
samples. The reciprocating shaker was used in-
termittently (2 times per day for a duration of
approximately 15 sec each) for sand-water mixing. Shell
sand with 96% silica plus phenol-formaldehyde resin was
used, where the sand-to-water ratios would be grouped to
help indicate a degree of reproducibility. 1t was expected
that data scattered outside the groupings might indicate
sand-to-water ratios that would yield a degree of
unpredictability and unreproducibility.

Results of this series of tests are indicated in Fig. 71-77.

Examination of the curves indicates that three periods
of shaking and sampling (three elutions) will be sufficient
to predict both the slopes of the release curves, as well as
maximum quantities of matter release. Further
examination of release concentrations (mg/1) from one
sample to another and from one day’s sampling to
another indicates that solubility limiting conditions are
not occurring in the shake flasks. No single release
concentration has been repeatedly reached in any of the
flasks.

Comparison of release from samples Fl and F2
indicates the negligible effect of the addition of pure silica
sand. It appears from these results that relationships
between the shaking process and the total number of sand

Foundry Landfill — Leachates from Solid Waste
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particles involved are not the key factors in matter releasc.
Of greater importance appears to be the amount of sand
capable of producing significant matter release (i.e.
amount of sand coated with resin) and contact or mixing
of that sand with water. Due to analytical problems in
COD tests for samples F1 and F2, there was not sufficient
confidence in the data to allow exact plotting of the
curves. However, it was determined that the data would
fall in the proximity of the ranges indicated.

Examination of the COD curve for sample F5indicates
that perhaps an unrepresentative-sand sample was used or
that some amount of impurity was introduced causing
excessive oxygen demand. The curves for solids data
show F5 to be in the same release range as F4 and F6.
Examination of the curve for Zn release substantiates the
possibility of impurity in sample FS.

Foundry Landfill — Leachates from Solid Wasle
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Comparison of release curves for all samples shows a
grouping of release data from samples containing 50 g or
more shell sand. COD curves for F3(50 g), F4 (100 g) and
F6 (600 g) are intermixed within a fairly narrow range.
Solids curves for F4, F5 (300 g)and Féareintermixed for
the first three sampling periods also within a fairly narrow
range. On the other hand, COD curves and solids curves
for FI and F2 are far outside these ranges. Curves for
metals release generally indicate similar relationships.

From these curves, it appears possible to obtain
reasonably reproducible results for samples with different
sand-to-water ratios provided the samples have greater

o014

.02

Kello] u
87 PHASE
SERIES F

008 ]
CUMUL.
Zn,
mg /g 006 -
Fa
004 -
.00z Fa -
T 1 Fsl
SEPT. 12 18 2i

SAMPLING DAYS
Fig.75. 6th phase, cumuljative Zn va sampling days.

46 '

T 1 1 [}

¢t PHASE F
3ol SERIES F P _
//
—
- F3
.20 -
CUMUL.
Na _
mg/q
IO am— F3 7
Fs
— — F4 -
Fg
0 1 1 |
SEPT 12 8 21

SAMPLING DAYS
Fig.76. 6th phase, cumulative NA vs sampling days.

concentration than 50 g sand in 400 ml of water. This
situation is presented in the curve ol total release vs sand-
to-water ratio (Fig. 77). Below a sand-to-water ratio of 50
g in 400 m!l, any sample impurities and analytical
differences or errors would be magnified in computations
and data plotting. A reasonable choice for a standard
sand-to-water ratio in remaining tests appears to be 100 g
of sand in 400 ml of water. Use of this ratio and the
standard test procedure should provide a good indication
of problem materials and their relative severity and
should give a reasonable estimate of the maximum
amounts of various matter that might potentially be
released.
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In assessment of leachate problems, it is important to
know how much of the incident rainfall will result in
leachate production over a given time period and the
residence time of moisture within the landfill itself.

Water normally reaches the surface of a landfili
through precipitation, although runoff from surrounding
terrain can also contribute in a poorly engineered and/ or
operated fill. During a storm, a portion of the precipita-
tion infiltrates into cover material while the remainder
runs off. The initial rate of infiltration is large, due to a
high matrix tension (suction) gradient, which means that
there is a great difference in potential between the wet soil
layer at the surface and much dryer soil layers just below.
This gradient causes soil to suck into it any water at its
surface.

Once water has entered the upper soil layer, it is
conducted into deeper soil layers due to the difference in
potential between the now wet top soil layer and dryer
deep layers. The manner in which this water redistributes
itself has been divided into zones. Under a heavy
rainstorm, the uppermost layer becomes saturated. Water
then moves into a transition zone characterized by a rapid
change in moisture content with depth and time. This
zone is normally only a few centimeters thick. Water then
enters a transmission zone where little change in moisture
content occurs with depth. Finally, water reaches the
wetting zone where there is again a rapid change in
moisture content with depth and time. The deepest part of
this wetting zone has a very steep suction gradient and is
called the wetting front.

As the wetted portion of the soil profile increases,
gravitational forces become dominant and flow ap-
proaches the saturated hydraulic conductivity of the fill
material. The rate at which the moisture front moves
through the fill is also dependent upon the intensity of the
rainfall, its duration and frequency. Other factors include
initial moisture content, slope and structural
characteristics of the soil, amount and type of vegetative
cover and the extent of frost penetration. —

Water applied to a completed landfill does not resultin
immediate leachate production. The wetting front must
first move completely through cover material and solid
wastes. The rate at which this movement occurs is

Foundey-Landfill — Leachates from Solid Waste

Moisture Routing in Landfills

determined in part by the availability of moisture. This is
because not all water in the upper soil and waste layers
drains away after a rainstorm. Some of it remains behind,
held in place by adsorptive and capillary forces. The
moisture content which satisfies these forces is called the
field capacity. It represents the maximum moisture
content which a soil or waste material can retain in a
gravitational field without resulting in significant
drainage to lower layers. Although field capacity is a
function of pore size distribution of the soil or waste, it is
not a unique value. It changes depending on the
characteristics of the layers immediatelyabove and below
it and depends on whether the soil isina drying or wetting
process.

Runoff from the landfill site will occur when rainfail
intensity exceeds the infiltrative capacity of the soil, The
quantity of runoff is often related to soil type, vegetative
cover and slope. For example, flat pastureland on open
sandy loam will produce about 10% runoff of the incident
rainfall, whereas hilly (10-30%) pasture on tight clay will
result in about 60% runoff.

Evapotranspiration* of water within the landfill also
plays an important role in leachate generation,
Evapotranspiration is dependent upon solar radiation,
vapor pressure gradient, advection, vegetative cover and
heat production within the fill material. It is also
necessary that the matric** potential and the fill be high
enough to pull liquid from the high moisture regions
within the fill toward the surface. This capillary pull is
dependent upon grain size distribution of fill material and
may range fromabout 35 ¢cm of water in coarse sands to as
high as 100 ¢cm in a heavy loam.

Estimation of Flow in Landflils

Dynamics of fluid flow through landfills is highly
complex and a completely satisfactory model is not
available for predicting flow rates. In general, flows will
be site-specific 'and should be characterized for
climatological features in the area of the landfill.

* Loss of water from soil through evaporation and transpiration from
plants growing in that soil.
** Draw of water through successive layers of a landfill matrix due to
capillary action, gravity and so {orth.
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Tabie 16. Typical Values of K , {Hough, 1969)
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Fig.78. HMydraulic conductivity (K) as a function of soil

moisture tension (Bouma 1973).

Steady-state flow in saturated porous media can be
estimated by Darcy's Law:* '

Q = KA (AH/L) = KAI

where:
Q = quantity of water per unit time
K = coefficient of permeability of the material (the
modern term for this is hydraulic conductivi-
ty)
A = cross-sectional area of the sample

AH = headloss through the sample (for saturated
flow in an unconfined material, this is simply
the loss in gravitational potential)

L = sample length

AH/L = hydraulic gradient or headloss per

unit length.

—
Il

The saturated hvdraulic conductivity, K., for a given
material can be determined analytically with various
types of permmeters. The value of K. is dependent upon
water  temperature, increasing  with  increased
temperature. K., decreases as average particle size of a
soil decreases and decreases with decreasing void ratio
(increased compaction). Typical values of K for selected
soils appear in Table 6.

The driving force, or gradient AH/L, in saturated soils
is dominated by the gravitation force, i, and would have
a value of 1 cm/cm.

*The velocity of flow of a liquid through a porous medium due to
difference in pressure is proportional to the pressure gradient in the
direction of Mlow.
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Darcy’s Law will also apply to flow through un-
saturated soils. In this case, however, the headloss must
include the loss in total potential; thus,

AH;’L = l,[ls + ljlm + '1[’7'*"”1:

where
Y, = gravitational potential
Ym = matric potential
Y= = osmotic potential
¢, = overburden.

In addition, hydraulic conductivity, K, of the soil
decreases markedly {(depending upon the soil) as moistute
content decreases. This is the result of reduction in the
number of pores conducting flow. Plotting hydraulic
conductivity, K, for different matric potentials produces a
curve unique for a given soil type. Typical curves are
presented in Fig. 78.

Computation of steady-state, unsaturated flow re-
quires a hydraulic conductivity function for the porous
media and a measure of the total potential difference
existing within the fill, It is apparent, from Fig. 78, the
unsaturated flow conditions greatly reduce total rate of
flow generated in landfill situations over that estimated
by Darcy's Law for saturated {low.

Foundry Landiill — Leachates from Solid Waste
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Fig.79. Saturated hydraullc conductivity of wastes con-
taining foundry process sand.

As indicated previously, flow regimes through porous
media receiving natural rainfall occurrences will not exist
at steady-state. Unsteady-state conditions at unsaturated
flow require additional, more complex mathematical
expressions’™*’ and are beyond the scope of this report.
More detailed treatment of flow dynamics in porous
media can be found in Hillel,” Childs,”® Rose’® and
Bouma.”

Examination of water balances within a landfill
suggests a more simplistic procedure that might be used to
roughly estimate leachate production in landfills.

Infiltration can be estimated by the simple material
balance:
Qi =Qr-Qro-Qc

where’
Qi is infiltrative flow
Qu is incident rainfall
Qro 1s runoff
Qr is evaporation

all in similar units.

Foundry Landfill — Leachates from Solid Waste

Runoff of rainfall from land surfaces has been studied
for many years by engineers and simple mathematical
relationships have been derived to relate runolf to soil
type, vegetative cover, topography and rainfall intensity,
frequency and duration. Assuming that the rational
formula, Q = CIA, is valid for small areas such as
landfills, one can estimate the percent of precipitation
which will run off a given fill under a given set of
conditions. Values of C for selected soil types, vegetative
cover and slope are presented in Table 17.

Estimates of evaporation from landfills are more
difficult to evaluate. Evaporation is dependent upon solar
insolation, vapor pressure gradient, advection and
transpiration. Grain size distribution within the landfill is
also important, as mentioned earlier, since the holding
and lifting capacity (matrix potential) of the fill will
dictate the amount of water available at the surface for
evaporation. Additional field data will be necessary to
more effectively determine this factor.

Hydraullc Characteristics of Foundry Solid Wastes

Saturated hydraulic conductivities were measured for

~ process solid wastes from four foundries using constant

head and variable head techniques. Characteristics of
these foundries are presented in Table 8. Results of these
tests are presented in Fig. 79. As predicted by theory, fora
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Table17. The Ratlonal Formula and Typical Runoft
Coetficients (Adapted from Frevert et al, 1963)

Q=CIA

where

Q = quantity of runoff
C = runoff coelficient
I = rainfall intensity

A = basin area

Clay
Open ° and
Sandy Silt Tight

Slope
Pasture or meadow (surface with
cover ¢rop)
Flat {0-5¢¢ slope) . 0.30 0.40
Rolling (5-107% slope) 0.16 0.36 0.55
Hilly (10-30¢% slope) 0.22 0.42 0.60

Loam Loam Clay

Cultivated (raw soil surface)

Flat (0-5¢¢ slope) 0.30 0.50 0.60
Ralling (5-10% slope) 0.40 0.60 0.70
Hilly (10-30¢¢ slope) 0.52 0.72 092

Table 18. Description of Foundry Processes of
Lysimeters** With Total Waste Stream

Lysimeter Foundry Processes

Foundry [I1* — Ductile iron; basic water<cooled cupela duplexing to
channel induction furnaces; western bentonite bonded green sand;
shell cores: seacoal substitute as sand additive.

Foundry 1V -- Gray and ductile iron; basic and acid water-cooled
cupola duplexing to channei induction furnaces: western bentonite
bonded green sand: shell, nobake, CO; and oil sand cores; seacoal
sand additive,

Foundry 1 — Malleable iron; acid-lined coreless induction melting;
southern and western bentonite bonded green sand; shell, CO;and oil
sand cores: seacoal sand additive.

Foundry VII — Copper-base; crucible and induction melting; southern
and western bentonite bonded green sand: shell. nobake and CO:
sand cores; no sand additive.

* Foundry number was assigned from earlier studies reparted by Sanla Maria, Hene
and Loper (1974}, and Hewne. Loper, Santa Maria and Nanninga (1875)

" A lysimeter 18 a device for measunng the percolation of water through soils ang
determining the soluhle constituents removed in the drainage.
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Il_gll =] =
s SAND |I-6 /GR AVEL
BOTTOMS
. / CONSTRUCTED OF
_%_ —__lJ’—L SHEET METAL AND
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o -0
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FRONT -

Fig.81. Drawings of a lysimeter {for biotron studies).
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given grain size distribution, K.. increases with increased
void ratio. Lowest K. values were reported for foundries
employing western bentonite (foundry II and foundry
IV). Foundry IT contains significantly more clay than
foundry 1V. Results of these tests indicate a wide
variation in K between foundries. These process wastes
behave hydraulically like soils ranging from fine sands to
silty clays (Table 16).

Unsaturated h¥draulic conductivities were also
reported by Kmet.”* A typical curve is presented in Fig.
80. Comparison of this curve with those in Fig. 78
suggests that this foundry process waste is hydraulically
similar to a silt loam. No data was collected for the other
foundry wastes.

Lysimeter Studies Under Controlled Environment

To better characterize the real-world behavior of foundry
solid waste landfills with respect to leachate generation,
an intermediate level of testing was undertaken at the
University of Wisconsin. For this purpose, lysimeters, 2 x
2 x 1.5 ft deep, holding approximately 600 Ib of solid
waste were used. A detail of these lysimeters appears as
Fig. 81. The lysimeters were placed in a controlled
environment facility wherein temperature, humidity,
rainfall and solar insolation were controlled.
Meteorological records for the Detroit, Michigan, area
were used to develop this simulation. To reduce the test
period, the simulated day was compressed to 8 hr; thus,
the 6-month real-time experiment simulated an 18-month
weather cycle.

In these studies, process sclid wastes from four
foundries were selected. A description of these foundries
and the composition of the solid wastes is given in Tables
I8 and 19.

The experimental design for these lysimeter ex-
periments is schematically depicted in Table 20. Actual
foundry process solid wastes were placed in four of the
lysimeters. However, since preliminary moisture routing
experiments indicated that foundry solid wastes con-
taining green sand bonded with western bentonite could
be relatively impervious, a number of lysimeters were
prepared using a synthetic system sand with a clay content
of 0.75¢%. A selected number of lysimeters were also
prepared in which core butts were removed from the
process waste. Finally, one lysimeter cell was completed
with the top sloped to a 3% grade.

o
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| ffl. |

: | L —i_3..
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! ——— DRAIN
ol T T b‘f/
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| Table 19. Compositlon of Foundry Waste Mixtures
' Foundries
W I It v vil
- Material Percentage of Tolal by Weight
h Refractories 2.25 1.82 1.09 13.53
Systems sand 70.12 75.70 51.83 35.50
—_— Core butts 14.79 2,93 10.11 28.03
g Core sweepings 2.81 0.65 3.67 20.77
i Annealing room waste 247 — - —
“ Cleaning room waste
Grinding 0.16 — 0.06 —
. Steel shot Q.55 — 0.45 —
Other 0.06 3.01 — —
] Slag and coke ash 539 15.89 20.83 —
Dust collector discharge 112 — 9.34 2,17
Scrubber discharge — — 2.12 —
Y Totals 100 100 100 100

Details of experimental design, results and discussion
for the lysimeter study can be found in Liu.”” A synopsis
of significant findings of this study is given below. Data
will be presented for the four foundry process waste
lysimeters.

| S —f

| I_I | IR

Table 20. Experlmental System for Lysimeters

Moisture Routing

Rainfall durations, frequencies and intensities were
applied in accordance with meteorological records at
Detroit, Michigan. Rain intensities ranged from 0 to 6
in./month depending upon the season of the year. Total
accumulative rainfall during the 18-month study is
depicted in Fig. B2. Routing of moisture in the 12
lysimeters is depicted in bar graph form as Fig. 83.
Collection of leachate from the four lysimeters holding
actual foundry wastes is shown in Fig. 84 and a moisture
budget for all 12 lysimeters appears in Table 21. Data in
Table 21 is adjusted to eliminate that period when
leachate was first generated.

Condition Foundries Drain-off from those lysimeters which wers so im-
permeable as to lead to surface ponding was such that
3[‘ "| Wz ‘;y water stood on the lysimeters for several days before
Totai waste being removed (except for the sloped lysimeter). In
Synthetic systems sand 5 ] 7 — i .
Synthetic systems sand, addition, the shallow depths of these lysimeters may have
no core butts 4 8§ 9,12 — enhanced evaporation of water held within the fill
3% Top slope 6 - - - material. Thus, reliable comparison of actual leachate
“Lysimetar number generation rates for full-scale landfills of similar waste
composition is not possible.
] Table 21. Water Budget for Lysimeters
Lysimeter Days After Amount of
Number/ Initigtion of Adjusted Leachate % Rainfall 2 Rainfall
Foundry Test Leachate Rainfall Produced Recovered Recovered
Represented First Collected (liters) (liters) as Leachate as Drainoff
1/11 (4.5)" 52 337 44 13.2 259
2/1v 3.1 24 530 149 28.2 2
31428 4 533 199 34.1 —
4/1(0.6)' 3 575 158 27.4 —
- 5/1(0.5)" 21 533 182 34.1 —
6*/1(0.5)" 3 594 56 9.4 40.8
771V (0.5)" 3 562 199 354 —
J 8/11 (0.6)° ] 432 87 20.2 —
9/1V (0.4)' 25 519 147 28.4 —
-l /vy - 2 710~ 229 323 - _
. 11/11 (0.6)' 2 452 201 44 .4 —
. 12/1V (0.5)' 2 283 184 65.0 —
1 - ]
- “Lysimeter M8 was sloped at 3% with instantanecus runotl collection provisions
] ' { )~ Parcenl clay - waslern bentonite
( )'- Parcent clay - southern bentonite
-1 Foundry Landfill — Leachates from Sclid Waste - 51
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Review of this data does suggest, however, several
important moisture-routing characteristics of foundry
solid waste landfills. It is apparent that sodium-based
clays (western bentonite) initially produce an im-
permeable flow condition in foundry solid waste landfills
(lysimeters 1 and 2 vs |1 and 7). However, these clays
undergo change with time due to exchange reactions.
Once sodium is released, the clays may shrink and
flocculate, becoming more permeable to flow. This is
clearly demonstrated for foundries I and IV {lysimeters |
and 2) {Fig. 84). Sloping of landfill sites will promote
runoff as predicted, thereby reducing infiltration and
subsequent leachate production. The 3% siope (lysimeter
6) resulted in approximately 409 runoff (range 28-56%)
producing about one-third the leachate found on a similar
waste with a flat surface (lysimeter 5).

1 ToTaL APPLIED “RAIN"
[ RUNOFF OR DRAIN -OFF

LEACHATE COLLECTED
800

nallnll

(liters)

%’400}

o

) ?
e A |l B 2
0 A Il A 7%/’
1 Ay

| 2 3 4 5 ] 7 8 9 10 12
CELL NC.

Fig. 83. Water budget for controlled lysimeter studles.
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The lysimeter studies were useful in providing relative
values of leachate flow and quality but absolute values of
leachate generation are site-specific. As mentioned ear-
lier infiltration is influenced by fill characteristics, vegetal
cover, rainfall intensity, area slope, temperature and
conditions of the surface crust. Analysis of leachate
generation in these test lysimeters, as a function of
saturated hydraulic conductivity (Fig. 85), indicates a
definite decrease in leachate production with decreased
saturated hydraulic conductivity but a generalized
relationship would be inapptopriate based on this rather
meager data base. Observations of leachate flows in these
lysimeters indicate that once the fills reached field
capacity, leachate flows were dependent upon precipita-
tion duration and frequency, except in those fill systems
containing western bentonite where gradual increases
were noted to occur during the 18-month sequence. It was
also observed that absence of core butts in the foundry
waste produced no consistent effect on leachate produc-
tion.

Examining hydraulic characteristics of the foundry
solid wastes used in this study suggested that they be-
haved like soils ranging from a fine sand to a silty clay.
Assuming runoff coefficients of 0.30-0.50, as given in
Table 17, one would conservatively calculate leachate
production ranging from 709 for the fine sand (foundries
VIIand I) to 509 for the silty clay (foundry I1). Based on
lysimeter measurements of leachate generation in these
studies, one might estimarte 409, evaporative losses.
(Actual losses were substantially higher than this, owing
to shallow lysimeter configuration and inadequate sur-
face water removal.) Studies of a number of-large field
lysimeters (30 x 4 ft deep) constructed of mixed residential
refuse covered with sandy-silt, highly vegetated and
sloped to 3%, resulted in approximately 209 leachate, 8%
runoff and 72% evapotranspiration (Ham and
Karnauskes’). It should be cautioned that these studies
were conducted with a fill material substantially different
than foundry process solid wastes in relatively shallow
lysimeters and covered with a heavy vegetative cover. Yet,
it is apparent from these illustrations that the use of
runoff only to estimate leachate production will probably
overestimate production. Evaporation corrections
should be made and can be properly estimated only
through additional field research evaluation.

Foundry Landfill — Leachates from Solid Wasle
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Leachate Quality

The results of lysimeter leachate quality analyses for
selected pollutants are presented in Fig. 86-91 and are
summarized in Table 22.* Graphical presentations are
based on total cumulative pollutants and illustrate the
dynamics of leachate generation. Table 22 presents
maximum concentration of pollutant recorded, average
concentration over the first year and average concentra-
tion over the first 18 months. In most instances, max-
imum concentration was observed shortly after leachate
production.

Organic carbon and COD analyses are measures of
organic matter leached from the fill material. BOD, a
measure of biodegradability, was also occasionally
monitored but values were inconsistent with organic
levels monitored {BOD;s ranges were from 13 to | mg/1).
This was probably due to toxic effects of the leachate on
unacclimatized bacterial seed used in these tests.

Highest organic carbonand COD values were recorded
for foundries VIl and 1V. The highest percentage of core
butts and sweepings was discharged by foundry VII
(Table 19) and foundry IV waste sands contained the
highest combustible content. Removal of core butts from
process sand produced only minor-reductions in COD
accumulations in leachate, however (lysimeters 5 vs 4, 11
vs 8 and 7 vs 9, 12).

* Data presented is only for lysimeters [, 2. Jand 10 containing process
sands.
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Table 22. Lysimeter Results—18 Simulated Months

Component Concentrations in Leachate/Faundries
! I I Iv VII
___] max 1lyr 18 mo max 1yr 18mo max lyr 18 mo max 1yr 18 mo
‘ Organic carbon {mg/l) 14 5 4 31 15 13 120 80 70 185 15 27
- COD (mg/l) 75 30 25 240 100 90 290 230 225 1100 260 260
' Phenol (ug'1) 25 14 12 78 16 15 400 120 110 52 18 15
Cyanide (ug, ) — — — 8 - <20 — - — <20 — <20
Fluonide {mg/1) 3 — — 32 25 20 120 65 80 3 - —
Sulfates (mg/1) 30 — — 1220 — (800) 1120 — (600) 78 — —
pH Range 7.6-8.0— 8.0-8.8— 7.2-10.01 7.3-8.0 |
{ ) — Estimate value
tl — Increasesdecrease
— — Steady

The organic components in leachate appeared to
decrease in concentration with time. Cumulative curves
suggest that major pollutional contribution would occur
in the first | or 2 years of active leachate generation.

High phenol levels were found in leachates from
foundry waste sands using phenolic resins as well as coke.
Dust collector dust was especially high in phenol from
foundry IV. Lysimeters with low clay content but with
other waste constituents held constant produced higher
phenols. Phenol concentration decreased rapidly with
time during the 18-month test.

Cyanides Icached only early in the study. No cyanide
was detected in leachate after several months of leachate
generation (<0.1 mg/l). Cyanide was detected only from
foundries IV and VII, where phenol-isocyanate and
alkyd-isocyanate cores were used.

Appreciable concentrations of sulfates and fluorides
were found in leachates from foundries using basic
cupolas and fluorspar slag fluxes. Leaching of these
materials appeared to be persistent even after 18 months
of leaching.

The pH values of leachates were all in the alkaline
range. Highest values were found from fills containing
western bentonite. Sodium carbonate associated with this
clay probably produces this effect. Presence of CO; sands
depressed pH toward neutrality as is illustrated by
foundry VIIL

Concentrations of metals found in leachate during this
study are tabulated for the four foundriesin Table 23. Itis
significant that heavy metal concentrations are very low
except for iron which ranged from 0.1 to 0.4 mg/1. These
low values may be attributed to high pH and subsequent

Table 23. Metals Reiease Data—Lysimeter Studies

Faundry Date P K Ca Mg Na Al Ba
92 <5.00 <20.0 68.1 123 290 <0.200 <0.0400
| 1123 <5.00 <200 29.3 492 136 <0200 <0.0400
1/4 <500 <20.0 3.7 492 63  <0.200 <0.0400
9/23 <500 59.4 98.4 489 2330 0.217  <0.0400
1 129 <5.00 <20.0 30.8 443 575 <0.200 <0.0400
1718 <5.00 <200 21.7 72 435 <0.200  <C0.0400
| 8/16  <5.00 <20.0 85.3 182 1010 <0.200 <C0.0400
! 1v 9/18  <5.00 <20.0 55.5 70 869 <0.200 <0.0400
] 12 <5.00 <200 <100 <200 438 <0.200 <0.0400
l 8/2 <5.00 <200 520 132 495 <0200 0.0863
] vil 9/30  <5.00 201 64.9 13.0 164 <0200 0.107
: ] 1231 <500 <20.0 70.2 12.4 109 <0200  0.131
) Parts Per Million
i Foundry Fe Sr B Cu In Mn Cr
; <0.100 L.96 0.0667  <0.0200 175 0.0477 <0.0600
I <0.100 0.832  <0.0200  <0.0200 0313 <0.0400 <0.0600
<0.100 0.953 0.120 <0.0200 0.135 <0.0400 <0.0600
!
g 0.125 1.86 0.0684 0.0427 468 0245 <0.0600
L ] 0.429 0.580  <0.0200 0.0427 0.718  0.0462
] 0.100 0.396 <0.0200 0.0380 1.60  <C0.0400 <0.0600
' 0.300 0.272 0.2 0.066! 3127 0.0569 <0.0600
; v <0.100 0.364 0.0732 0.0629 2.59  0.0762 <0.0600
i 0.156 0.0540 0.0651 0.168 _0.614 <0.0400 <0.0600 .
} o — <0100 117 16.6 .57 642 0319 <0.0600
Vil <0.100 1.39 19.4 1.21 15.3 122 <0.0600
- <0.100 1.54 174 1.0 7.22 .01 <0.0600 ,
- 54 Foundry Landfill — Leachales from Solid Waste
e



Table 24. Comparisons Beiween Shake Flask Release and Lysimeter Release

- WO s I |

Foundry COD Release - mg/g Phenol Release - up/p
Component'  Mix’ Lysimeter’ Component' Mix’ Lysimeter'
I 0.408 0.4 0.0187 0.053 0.8 0.009
n 0.218 0.2 0.0145 0.026 0.16 0.003
v 0.853 0.4 0.1240 0.268 6.2 0.062
YII 0.828 0.8 0.2920 0.052 .71 0.017

'By calculatron — see Table B
28y analysis of mix — see Table 7
*Atter 1B simulated months of operation

precipitation of the metals as inscluble carbonates or
hydroxides. Highest metal levels were reported from
foundry VI1, possibly because of the fower pH.

High sodium levels were detected in fills high in western
bentonite. As mentioned earlier, sodium may be exchang-
ed from the clays, being replaced by higher valence
cations.

A comparison between the quantities of COD and
phenol leached in these 18 simulated months and the two
shake-flask analyses reported earlieris shown in Table 24.
It is clear that shake-flask values are always higher, as
would be expected. Between 6 and 35% of the COD
predicted by the shake flask was recovered in the 18-
month period. Thereis evidence, however, that additional
COD will leach out over some period in the future.
Between 10 and 30% of the ultimate pheno! was leached in
lysimeter tests in 18 months based on the component
batch test analysis. Phenolrelease from the lysimeters had
become very low at the end of this 18-month study.

The lysimeter studies have provided some insight into
the dynamics of leachate generation in foundry solid
waste landfills. Although each landfill must be evaluated
on a site-by-site basis, it seems clear that major
pollutional problems from landfills, if they exist at all,
will occur within a 1- or 2-year period. Normally. maxi-
mum leaching of pollutional constituents occurs shortly
after leachate generation begins and falls off with time.
Batch tests conducted in the laboratory will provide an
upper bound to the lolal pollutant that might be
produced. Evidence to date suggests that actual amounts
of pollutant leached in a given landfill will be dependent
upon the pollutant, its source and environmental con-
ditions within the landfill itself.

To provide some perspective in evaluating data from
Table 22, the concentrations of pollutants from several
other selected waste sources are presented in Table 25. It
is apparent that foundry leachates may exhibit concen-
trations of pollutants many times lower than those in
urban landfills, especially a year after generation.

Conclusions

Information needed by the foundry to properly assess the
impact of leachate generation by solid waste landfilling
includes:

1) quantity of leachate generated

2) concentration of contaminants produced

3) time distribution of contaminant production

4) assimilative capacity of the soil system to handle
these pollutants.

Moisture routing in landfills is site- and waste-specific
but measures can be taken to reduce percolation of
rainwater into landfills. Field studies. undertaken overan
extended period of time, will be useful in developing a
model of moisture routing under a given climatological
condition. Currently, a conservative estimate of leachate
generation can be made from rainfall-runoff
relationships. This estimate will over-predict leachate
production and should be corrected with evaporation
data.

Ultimate leaching potential of selected components
within a solid waste mixture can be estimated with a
simple laboratory test. Leachate assessment for different
products, inplant processes and landfill procedures can be
evaluated with this test. Actual leachate characteristics
are site- and waste-specific but batch testing will provide a
conservative estimate of ultimate expected values.

) Table 25. Ranges of Pollutants in Selected Wastes
A Urban Landfili Septic Tank
Component Foundry lLeachate Leachate Effluent
T Organic carbon 4-185 250-28,000 25-200
(mg/1}
- COD (mg‘l) 25-1.100 100-51.,000 250-1,000
Phenol (ug/!) 12-400 — 0-300*
‘.] - Cyanide (ug/l) 20-R0 — —_
: Sulfate (mg/1) 30-1.200 25-1,500 10-600
B Fluonde {mg/1) 3-120 — 0-10
Iron (mg/1) 0.1-0.5 200-1,700 0-20
Zn fmg/l) : 0.1-15 1-135 0.15*
el Ni (mg/1) 0-0.6 0.01-0.8 _ 0.02
- Cu (mg/ ) - 0.02-1.6 0.1-10 0.1+
s pH 7.2-10.0 4-9 6.8-8.5
| ] jw “Municipal waslewater effluenis
Foundry Landfill — Leachates from Solid Wasle 55
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ANALYTICAL METHODOLOGIES REFERENCE LIST

{ Routine Analyses are Performed in Accordance with Protocols Found in the
Following Numbered Sources. These Numbers Correspond to those Listed in

(—w the Laboratory Report Under the Reference ("REF") Column.
] 1 -. EPA 600/D-80-021, "Guidelines Establishing Test Procedures for the
[ Analysis of Pollutants; Proposed Regulations', Federal Register
44(233), December 3, 1979, ;
‘] 2 -~ EPA 600/D-80-022, "Guidelines Establishing Test Procedures for the
[ﬁ Analysis of Pollutants; Proposed Regulations, Correction", Federal
] Register 44(244), December 18, 1979,
{ 3 - EPA 600/4-79-020, "Methods for Chemical Analysis of Water and
Wastes', (1983)
:] 4 - EPA 600/4-79-057, "Methods for Organic Chemical Analysis of
\ Municipal and Industrial Wastewater', (1982)
‘:E 5 - EPA-SW-846, "Test Methods for Evaluating Solid Waste, Physical/
| Chemical Methods', second edition (1982)
I
_j.' 6 - "Standard Methods for the Examination of Water and Wastéewater",

15th Edition, (1980)

7 - New York State Institute of Toxicology Analytical Handhook,
October 1982

8 - NIOSH Manual of Analytical Methods, second edition 1977

9 - "The Analysis of Polychlorinated Biphenyls in Transformer [luid
and Waste 0il", EPA Environmental Monitoring and Support Laboratory,

“] draft, June 24, 1980
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SCOPE OF WORK

A sample of foundry sand was collected by Mr. James
Maxwell and delivered to the AES laboratory on the
same day, July 2, 1985,

In order to test the potential for Total Recoverable
Phencolics to leach out of the sand, the sample was
extracted at pH 5.0 for 24 hours, filtered and anal-
vzed. This Extraction Procedure 1is specified in

EPA SW-846, "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, 2nd Edition (1982}.
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Advanced Environmental Systems, Inc.

Monitoring and Support Labaratory

-

LABORATORY REPORT

¢

SCOPE OF WORK

f
ot

Advanced Environmental Systems (AES) has been retained by
Dussault Foundry Corporation to perform the necessary waste
surveys analyses of waste materials, and complete applications
required by all the regulatory agencies including the U.S.
Environmental Protection Agency, New York State Department of
Environmental Conservation — Region 9 and the Niagara County
Health Department.

!

This report has been prepared in response to Mr. Robert Mitrey's
letter to Mr. James Maxwell, dated January 14, 1981 (Appendix A).
On January 22, 1981, Mr. Mitrey agreed with Dr. McDougall of AES
that it was not appropriate to test for pesticides and herbicides
in the EP Toxicity test. Therefore, the leachates'have been
tested for the eight EP metals and total recoverable phenols.

4

SAMPLING

-

On January 22, 1981 Mr. Kenneth Knight of AES collected one
grab sample from the sand reclamation dust collector in a one
liter glass bottle. The sample was transported directly to the
AES laboratory and the extraction procedure was initiated on
the same day.

e SN

On January 26, 1981, Mr. Kenneth Knight and Dr. Joseph McDougall
collected two landfill samples, each composited from five
separate surface areas. Also, a grab sample from the sand recla-
mation dust collector was obtained.

heegd i ey Gy bees] beded e \{ !

The pertinent weather information was as follows:

Fgfﬁ

Week ending January 24, 1981; 1/2]1 - 0.4 inches of snow, 1/24 - 0.5
inches of snow. A trace of snow was recorded on 1/19, 1/20, /21,
1/23, and 1/25. On Monday, January 26, 1981 when the samples were
collected from the waste storage area, the temperature was 42° F.
The low temperature for the day was 35° F. and the high was 50° F.
The winds were from the south west averaging |7.7 miles per hour
and gusting to 45 miles per hour. The ground was very wet.

—
Vo

i

The samples were transported to the laboratory where Mr. David
Szczesny, Laboratory Supervisor, performed all the metals and
phenols analyses. ’

prTa-)




Sample being collected by Ken Knight from north east side of waste pile.

Sample being collected by Ken Knight from north side of waste pile.
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| Advanced Environmental Systems, Inc.

F*; Monitoring and Support Laboratory

T LABORATORY REPORT

Tww] METHODOLOGY

' One hundred grams of each sample were extracted at pH 5 in

r accordance with procedures outlined under the EP Toxicity

' Test procedure, Federal Register, Vol. 45, No, 98, Section

¥ ] 261, Appendix IT.

I The test methods for analyzing the extract are as follows:

' ] ]. For metals: '"Methods for Analysis of Water and Wastes",
1 U.S. EPA 600/4-79-020, March 1979, Atomic
: Absorption Methods.

7 ] 2. For phenols: Same reference as above, Method 420.1.
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Monitoring and Support Laboratory

LABORATORY REPORT

'RESULTS
Table 1. Analysis of EP Extracts for Metals and Phenols

(Expressed as milligrams per liter or ppm)

Dust Sand Landfill Landfill Dust Collector
Analysis Collector # #2 1/26/81

1/22/81 '

Arsenic 0.01 <0.01 <0.01 <0.01
Barium 0.30 <0.20 <0.20 <0.20
Cadmium <0.03 <0.,03 <0.03 <0.03
Chromium <0.10 <0.10 <0,10 <0.10
Lead <0.25 <0.25 <0.25 <0.25
Mercury <(.00]1 <0.001 <0.001 <0.001
.Selenium <0.01 <0.01 <0.01 <0.01
Silver <0.05 <0.05 <0.05 <0.05

Phenols, Total 0.88 0.66 0.0l
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Monitoring and Support Laboratory
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- Jl

QUALITY ASSURANCE

-
___,] I. Precision

Analyses for metals were performed in triplicate, The results

are an average of the triplicate integrations.

As a check on the precision of the phenol analysis, sample
"Landfill #1" was run in duplicate. The results of this analysis

are listed in Table 2.

R ] Table 2. Duplicate Analysis of "Landfill #1"

’ (Expressed as milligrams per liter or ppm)
'~? Analysis Run ! Run 2 Average Range Critical VW
o Ly Range

|- Phenols 0.659 0.660 0.659 0.001 0.075




l Advanced Environmental Systems, Inc.

1 Monitoring and Support Laboratory

LABORATORY REPORT

DISCUSSION

Recovery data are all within the acceptable range for 957
Confidence Limits as recommended by the U.S, EPA, Environmental
Monitoring and Support Laboratory.




"York Stete- Depar!mant of Environmental Conservation
e 600 Delaware Avenue, Bufrfalo, New York 14202

'-?jjsAPPeﬂdi#*A“'

[ ‘Mr. James,Maxwell
. vice Pres;dent

] Dussault Foundr'y Corporatlon

[ 21 Washburn Street

] Lockport, Wew York 14094

Pear Mr Maxwell.

] This Department :LS in receipt of - your letter dated December 22, 1980.
The schedule and procedures outlined in this letter are in accordance with
[ our previous aqreement reached durlng the meeting of December 16, 1980.
— ] I would also like to advise you that two separate representative
[ samples, for analysis, must- be taken from both the dust collector discharge
= and your previously disposed composite waste located in the northeastern
_ area of your plant. Furthermore, in addition to the parameters listed in
rArticle 261.24 of the May 1980 Federal Register (copy enclosed), you are
alsc reguested to analyze for the total recoverable phenolics.
Per your request I have also enclosed a llSt of New York State
. Department of Health approved environmental laboratories with their various
analytlcal capabilities.

\

I . Please arrange to submit. your leachatn pntnntlal test rasnl+ae to this
Department by Feb*‘uary 16, 1981. If you have any questlons in regards to
any of the above matters, please do not nes:l.tate to contact M.r. Ahmad Tayvebi

at 716/842-5041,

Very truly yours,

L Assoc:l.a Sanitary

lRJ‘Iac'

Attachment
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PRELIMINARY ASSESSMENT
N UBEAU OF HAZAZDGUS SHTE CONTROL

HAZAG.0Us wDISssault Foundry NYD002115301

Site Name EPA Site ID Number
Lockport, New York 02-8606-07
Address TDD Number

L HAZARDOUS WASTE SITE  02-8606-07-PA. - . = .-

Date of Site Visit: Off-site Reconnaissance 5/23/86

SITE DESCRIPTION

The Dussault Foundry site is an active steel foundry. There are several
large operations buildings, an office building, and a shipping and recieving
building. There are approximately 30, 55-gallon drums scattered about
the site. There are 2 approximately 2,000-gallon above ground storage
tanks on site. Various machinery and metal scrap is on the site. The site
is bounded to the north by the Erie Canal and to the south by a paved
road. Railroad tracks run parallel to the road across the front of the site.
Phenolic foundary sand waste was dumped in an area behind the foundry

buildings.

-
PRIORITY FOR FURTHER ACTION: High Medium X Low None
RECOMMENDATIONS
A site inspection is recommended for this site. There is a potential for
contamination to the Erie Canal from runoff of material that may be
dumped. The canal eventually empties into the Niagara River which
supplies the area's drinking water.

-

Prepared by: Richard Lorfing Date: _ 6/13/86
of NUS Corporation |
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POTENTIAL MAZARDOUS WASTE SITE 1. IDENTIFICATION
PRELTMINARY ASSESSMENT 0 A ITE NUMBER
PART 1 - SITE LOCATION AND INSPECTION INFORMATION NY D002115301
T1. SITE WAME AND LOCATION
{Legal, common, or descriptive name of site) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION JDENTIFIER

Dussault Foundry
03 CITy

Lockport
09 COORDIMATES

LATITUDE LONGI TUOE

4310 05. 0 078 41 100

2 Washburn Street
04 STATE 05 21IP CODE O& COUNTY 07 CU(MDETY 08 COM6 DIST.
col

NY 14094 Niagara 063 36

10 DIRECTIONS TO STTE [Starting from nearest public road)

Follow Interstate 30 to Route 78.
Street to Dussault Foundry.

Follow Route 78 to High Street.

Follow High Street to Washburn Street.

TIT. RESPOWSIBLE PARTIES

O OWNER (if known) 02 SIREET [Business, mailing, residential)
Dussault Foundry 2 Washburn Street

03 CITY 04 STATE 05 ZIP CODOE D& TELEPHONE NUMBER
Lockport 14054

07 OPERATOR {if known and different from owner)

NY
08 STREET (Business, mailing, residential)

Follow Washburn

09 CITY 10 STATE 11 2IP CODE 12 TELEPHONE NUMBER
I3 TYPE OF OMNERSHIF [Check one)
_X A, PRIVATE ___ B. FEDERAL: __C. STATE __ D, COUNTY __ E. MUNICIPAL
(Rgency name]
___F. OTHER: 6. UNKNOWN
(Specify)
14. OWNER/OPERATOR NOTIFICATION ON FILE (Check all that apply)
___ A. RCRA 3001 DATE RECEIYED: [ { B, UNCONTROLLED WASTE SITE (CERCLA 103 c) DATE RECEIVED: I
_X_C. NOWE
TV. THARACTERTIATION OF POTENTIAL RAZARD
01 ON NSPECTION BY [Check all that apply)
_X_YES DATE: __ A EPA __ B, EPA CONTRACTOR _x C. STATE  __ D. DTHER CONTRACTOR
Yarious
ND 4 E. LOCAL HEALTH OFFICIAL __F. DTHER:

— TSpecity)
CONTRACTOR NAME(S):

02 SITE STATUS (Check one) 03 YEARS OF OPERATION

_X_ UNKNOWN

_X AL ACTIVE B. INACTIYE C. UNKNOWN
BECINNING
04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWR, DR ALLEGED

Phenolic foundry sand was observed at two locations on the site.
were observed and may have spilled or been dumped on the site.

05 DESCRIPTION OF PDTENTIAL RAZARD TO ENVIRONMENT AND/OR POPULATION

A pctential for drinking water contamination exists from the phenolic foundry sand or {f the fifty barrels of waste spilled
or was dumped on the site.

IV. PRIDRITY ASSESSMENT

ENDING

Fifty barrels of suspected industrial or hazardous waste

(Check one. If high or medium is checked, compiete Fart 2 - Waste information and Part 3 -
Description of Hazardous Conditions and Incidents)

X B, MEDIuM C. LOW D. MONE

A. HIBH
(Inspection required) (Inspectton on time available basis)

( ]nspe'éﬁon. required promptty)

rl

d. complete current disposition form)

03 TELEPHORE KUMBER
{201) 321-6685

[No further action d:
¥1. INFORMATION AYAILABLE FROM
01 CONTACT

07 F {Agency/Organization)
U.5. EPA Region Il, Edison, NJ
TION

Diana Messina

08 DATE
6/11/86

ER RESPONSIBLE FOR A NT NCY LEPHONE R

Richard Lorfing EPA NUS FIT 11 (201) 225-6160

EPA FORM 2070-12 (7-B1)



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION

! PRELIMINARY ASSESSMENT 0. NUMBER
" PART 2 - WASTE INFORMATION NY D002115301
L=
R CTERIS TICS
HY. heck all that apply A CS {Check all that apply
X AL SRID _ E. SLURRY (Measures of waste _ A, TOXIC __E. SDLUBLE _ 1. HIGHLY VOLATILE
_ 8. POMWDER, FINES _ F. LIQuID quantities sust be _ B, CORROSIVE _ F. INFECTIOUS _ J. EXPLOSIVE
_ C. sLupse _ 6. BAS independent} _ C. RADIOACTIVE _ 6. FLAMMABLE _ K. REACTIVE
X D, PERSISTENT _ M, IGNITABLE _ L. INCOMPATIBLE
_ b. OTHER: T 5 TONS _ M. NOT APPLICABLE
Specify CUBIC YARDS 5,000
M0. OF DRUMS — B0
I11. WASTE TYPE _ Unknown
GORY ANCE_NAME UN 0 URE 03 COMMENTS
SLu SLUDGE
oL DILY WASTE
SOL SOLYEKTS
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
10C TRORGARIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAYY METALS
IV. HAZARDOUS SUBSTANCES (See Appendix for most frequently cited CAS Nuwbers)
~ 06 MEASLRE OF
CATEGORY 02 SUBSTANCE NAME 03 CAS KUMBER 04 STORAGE/OISPOSAL METHOD 05 CONCENTRATION CONCENTRATION
Phenols Unknown Unknown
Y. FEEDOSTOCKS {See Appendix for CAS Numbers]
oORY 0STOCX 02 CAS NUMBER CATEGORY OL FEEDSTOCK NAME 02 _CAS WUMBER
FDS FDS
FDS FDS
FDS FDS
FDS FDS

VI. SOURCES OF INFORMATION {See specific _references. e.g., state files, sample analysis, reports]

1980 - United States Geological Survey Topographical Map, Lockport Quad.
New York State Department of Environmental Conservation.
Niagara County Health Department.

EPAFORM 2070-12 (7-81}




POTENTIAL HAZARDOUS WASTE SITE 1. IDERTIFICATION

- PREL IMINARY ASSESSMEAT 0 R
PART 3 » DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS NY  DO02115301
TI TATARDOUS CORDTTIONS AND INCIDERTS
011 A GROUWDWATER CONTAMIRATION 07 _ OBSEAVED (DATE: j X POTENTIAL —ALLEGED

03 POPULATION POTENTIALLY AFFECTED: _Unknown 04 NARRATIVE OESCRIPTION

A potential for groundwater contamination exists from material that may have been dumped on this site. Groundwater is not
used for drinking in this area.

01 X B. SURFACE WATER CONTAMINATION 02 _ OBSERVED (DATE: } X POTENTIAL _ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _Unknown 04 NARRATIYE DESCRIPTION

A potential for surface water contamination exists. The Erie Canal bounds the site to the north. Surface water is used
for drinking in this area.

0l X €. CONTAMINATION OF AIR 02 _ OBSERYED (DATE: ) X POTENTIAL _ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _Unknown 04 RARRATIVE DESCRIPTION

A low potential for air contamination exists from matertal that may have been dumped at the site.

01 X D. FIRE/EXPLOSIVE CONDITIONS 02 _ DBSERVED (DATE: ) X POTENTIAL _ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _Unknown 04 NARRATIVE DESCRIPTION

A low potential for fire or explosion exists if material from drums was dumped on the site.

0l X E. DIRECT CONTACT 02 _ OBSERVED {DATE: } X POTENTIAL _ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _Unknown 04 RARRATIVE DESCRIPTION

A potential for direct contact exists because this it an active site. There {5 no public access control at this site.

01 X F. COMTAMINATION OF SOIL 02 _ OBSERVED {DATE: ) X POTENTIAL _ ALLEGED
03 AREA POTENTIALLY AFFECTED: Unk nown 04 NARRATIVE DESCRIPTIDN
{ACRES] .
501l contamination may have occurred from foundry sand waste and also may have occurred if material in drums were dumped
on the site.
0l X 6. DRINKINE WATER CONTAMINATION 02 _ OBSERVED (DATE: )} X POTENTIAL _ ALLEGED

03 FOPULATION POTENTIALLY AFFECTED: _Unknown 04 NARRATIVE DESCRIPTION

A potential for drinking water contamination exists from materials that may have been dumped on site.

Dl X H. WORKER EXPOSURE/INJURY 02 _ OBSERVED (DATE: ) X POTENTIAL _ ALLEBED
D3 WORKERS POTENTIALLY AFFECTED: _ Unknown 04 RARRATIVE DESCRIPTION

Potential for worker exposure exists. This is an active site.

01 x I. POPULATION EXPOSURE/INJURY 02  OBSERVED (DATE: ) X POTENTIAL _ ALLEBED
03 POPULATION POTENTIALLY AFFECTED: _Unknown 04 HARRATIVE DESCRIPTION

There is a potential for population exposure or injury.

EPE FORN 2070-12 (7-31)



X J. L
04 NARRATIVE DESCRIPTION

PATENTIAL HAZARDOUS WASTE SITE 1. TIDENTIFICATION

PREL IMINARY ASSESSMENT 0T STAJE 02 SITE WUMBER
PA" - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCID~ ~% nY pO02115301
0 D1 AND _INCIDEN '’
07 _ OBSERVED ([DATE: J X POTENTTAL _ ALLEGED

A potential for damage to flora exists from materia) that may have been dumped at the site.

01 X K. DAMAGE TO FAUNA 02 _ OBSERVED (DATE: ) . X POTENTIAL  _ ALLEGED
04 MARRATIVE DESCRIPTION (Include name(s) of species) -

A potential for damage to favna exists from material that may have been dumped on the site.

0l X L. CONTAMINATION OF FOOD CHAIN 02 _ OBSERYVED [DATE: } X POTENTIAL _ ALLEGED
04 NARRATIYE DESCRIPTION _—

01 X M. UNSTABLE CONTAINMENT OF WASTES 02 _ OBSERYED (DATE:

There is a potential for contamination of both aquatic and terrestrial food chain from materia) that may have been dumped
at the site.

) X POTERTIAL _ ALLEGED

{Spills/runoff/standing liquids/leaking drums)

03 POPULATION POTENTIALLY AFFECTED: _ Unknown 04 MARRATIVE DESCRIPTION

0l

Foundry sand is not contained. Fifty (50) drums were observed in disarray on the site.

X K. DAMAGE TD OFFSITE PROPERTY 02 _ OBSERVED (DATE: ) X POTENTIAL _ ALLEEGED

04 MARRATIVE DESCRIPTION

01

There 1s 2 potential for damage to offsite property from material that may have been dumped at this site.

X 0. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 _ DBSERVED (DATE: ) X POTENTIAL _ ALLEGED

04 NERRATIVE DESCRIPTION

There 1s 2 low patential for contamination of storm drains from material that may have beer dumped on this site.

01 X P. ILLEGAL/UNAUTHORIZED DUMPING 02 _ OBSERVED {DATE: ) X POTENTIAL _ ALLEGED
D4 KARRATIVE DESCRIPTION -

There is a potential for illegal/unauthorized dumping at this site. There {s no public access control at this site.

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

None

III. TOTAL POPULATION POTENTIALLY AFFECTED: Unknown
—TV. COMMENTS

¥. SOURCES OF INFORMATION (Cite specific references. e.g., state files, sample analysis, reports)

Offsite Reconnaissance, NUS Corparation FIT Region II on 5/23/87.

EPA FORM 2070-12 {7-81)



APPENDIX A
MAPS AND PHOTOS



{QUAD) LOCKPORT, N.Y.

DUSSAULT FOUNDRY, LOCKPORT, N.Y.

SITE LOCATION MAP
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DUSSAULT FOUNDRY
LOCKPORT, NEW YORK
TDD# 02-8606-07
MAY 23, 1986

PHOTOGRAPHIC INDEX



PHOTO NUMBER

2P-5

2P-6

2P-7

2P-8

DUSSAULT FOUNDRY
LOCKPORT, NEW YORK
TDD# 02-8606-07
MAY 23, 1986

PHOTOGRAPHIC INDEX
ALL PHOTOGRAPHS TAKEN BY D. SUTTON

DESCRIPTION

Looking northeast from Union Avenue
shows shipping receiving facilities
and office building of Dussault Foundry.

Looking northeast on Washburn Avenue
shows foundry facilities and railroad
crossing.

Looking north from Union Avenue shows
storage tanks, drums and foundry buildings.

Looking north from Union Avenue shows
second storage tank, metal scrap and wood
debris.

TIME
1335

1340

1345

1350



SIS

- |

-
- DUSSAULT FOUNDRY LOCKPORT, NEW YORK

bl N T T R

2P-5  May 23, 1986 1335
Looking northeast from Union Avenue shows shipping
receiving facilities and office building of Dussault

Foundry.

2P-6  May 23, 1986 1340
Looking northeast on Washbur» .2
facilities and railroad cros:

©.2 shows foundry
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DUSSAULT FOUNDRY LOCKPROT, NEW YORK

'May 23, 1986

1345
Looking north from Union Avenue shows storage
drums and foundry building.

May 23, 1986
tooking north from Union Avenue shows sec ~t :iorac

1350

tani, metal scrac and wood debris.

tanks,

2
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APPENDIX B
BACKGROUND INFORMATION
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47-15-1(5/78)

1 Trans.Type
100pelets
200add
I0Changs

DIVISION OF SOLID WASTS NANAGEMENT
FACILITY INSPRCTION

m FORK STATE EPARTNENT OF ENVIRONMEXTAL CONSERVATION

2 Pacility No. 7/ /‘

R A

T

Perscns Interviewed & Titles

/—{oxucb/ - L.

Facility Nm

Dussec I Fasudhy

Ed

Location (Town, etc.)

Lacﬁrfc.f-'

10_Dats 15

36|37 |38

2 ﬂo bzfu ﬁe #J'

of’lo
Lt 11

Ll et i rarig

Reamarks

72

Py p vy e vediveefd

Instructions: At each question. use a soft pencil to blacken either the YES or NO borx.

LEACHATE

1. Is leachate visible on, or near the Site?..ccvavcrrrsssnsocncncocnsanadd
2. Is leachats entering Surface WaAL®I?.ccoccesssnavasvsnsccsscnannsnrssradd
*3, Is leachats known m be contravening groundwater standards?..........24
4. Is refuse baing placed Into WREEI?...civevescsvissscaconnnstsavessacasedd

I.

II. BURNING
*5, Is refuse durning without permit, or not under permit conditione?.....26
6. Is thare evidence of unapproved previous DUrnIBg?....cievncsivecsaness2?

IIX. COVER
7. Is previous day's refuse not covered?. . .....c..isiveiiescrenrarasniseea2f
8. Is refuse protruding chmugh daily, interssdiate or final cover?..,.,.29
9. Is intermediate or final cover not in place, or improperly applied?,. .30
10. Is wrong cover material used?...vsveeeiserananssersasscnansrerssessasradl

IV. GRADING
1l. Are thare depressions, panding, cracked cower, too stsep slopes?......J2
12. On completed areas, is the vegetative cover missing or inadequate?,...33
13. Are there soll ervsion or other drainage problems?.........cc0000aaass 34

V. SEPARATION DISTANCES
1d4. Is refuse closer than 50 feat to site boundaries?.......ccvvrvevsseee.35
*15. Is refuse known to ba leeas than 5 feet above groundwiter?......esessss36
*16. s refuse known to be less than __ feet from surface wat®r?...........37

VI. NUISANCE CONDITIONS
17. Are odors detectable off-site?......ccivcucvcnnns e messbsimcman s el 38
18. Iz blowing dust or dirt excessive or a nuisance?.........ccve--- [— ]
19, Are papers uncontrulled, or blowing off-sit@?.,,.......eeeevcevavssasedl
220, Is methans gas known to be leaving the 8ite?. ... .vieiserencacarsnsnaacdl

21, Is noise excessive of f-lt@P. . .iicieicasccrrsnsssncnsssscssssnssanressdd

VII. OPSRATION CONTROL

#22. Are Operacion Parmit conditions being violated?....... cieresncan veaesadd
23. Is refuss being deposited in a too large ares?...........ccccvveveancan a“
24. Is refuse spread in layers thicker than 2 faet?........ccnevenrana L]
25. Is refuse baing compacted POOLIY?eeveveicnnnsacasesantorconanncnen —
26, Is the working face helght greater than 10 feet?,,...icceveeneee ceees A7
27, Is the working face steeper than a 3 to 1l slopé?........ccnceeuunn e 4B

25,

VIII.
29.
30.
1.
2.

Is the equipmant on site not adeguate for proper operation?...........49
SAFETY AND HEALTR

AI® SCAVENGOLS® DreSONEP. ...c.ieccsacrcatnrsssstnoscassasssrsnsstansrsnasdl
Is salvaging uncontrulled or creating & nuisanc®?.......esavesveacceanadl
Are rodents and insects not controlled?............. crraieieensa52
Do unsafe conditions or equipment @XiSt?.....scecvescaconcrsrsiassen=a53

IX. ACCESS (ONTROL
33. Is accass to the site improperly or inadequately controlied?..........54
34, Is the site opan vithout an attendant?..............
35. Is information about the sits not posted? (hours of operation, etc.}..56
35. Is access to the operating AIreA poOr Or UNBAL@?.....c.cocevcrasvassavsd?
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For these questions, see the "Background

Information Sheet” for this racility.
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SUPPLEMENTAL LANDFILL INSPECTION FORM

Name of Facilltfy: ph;J'Qa#— Fo"u‘/‘:V

Active Site & or Inactive Site

Describe any odors emanating from site: NO‘-V'L
Describe leachate appearance; A/o by "t

Any evidence of past leachate: Mb

tEstimated distance and direction to nearest well: ?

Location of site (may use USGS Quad Map):

Recommendations for follow=up actlon:

a, Leachate sampling

be Subsurface evaluations

Additional comments or recommendatlions:

({(6 /(V M-‘.o"/-. é - pec/olktj
/ c"’ how e‘} :



) - -

New York State Department of Environmental Conservation
584 Delaware Avenue
Buffalo, New York 14202 -

Peter A. A. Berle,
Commissioner

September 19, 1978

John Maxwell, President
Dussault Foundry Corp.

2 Washburn

Lockport, N.Y. 14094

Dear Mr. Maxwell:

This office is currently conducting an industrial waste
survey for the entire Region 9 - Buffalo. The purpose of the
survey is to determine what wastes are being generated by in-
dustry, and how it is disposed of.

Your firm has been identified as one industry that is
disposing of its industrial waste on its own property. A
check of our files indicates that you do not possess a permit
to operate a landfill. Therefore, you are hereby directed to
immediately cease landfilling foundry sand on your property.
In addition, all waste shall be taken to an approved landfill.
Please note that the hauler of the waste must be registered
with this Department.

If you wish to continue to landfill foundry sand on your
property, you must submit a complete application to this office.
Included in this complete application is a $400.00 application
fee, an analysis of the sand, and a leachote potential test.

You shall notify this office of your anticipated course
of action within ten days of receipt of this letter.

Again, all landfilling shall cease immediately and all
waste shall be taken to an approved landfill. If you have any
questions, please contact this office at (716) 842-3237.

Very truly yours,

Robert J. Mitrey
Regional Solid Waste Eng.
RIM/dcs Region 9 - Buffalo



Priority 3 Site Name Dussault Foundry Corp. ' Region 9

.

- 32012/01 : - County Niagara

INITTAL EVALUATION OF INDUSTRIAL AND YAZARDOUS VASTE SITES K4

general Site Information

I. Site Location 2 Washburn St., Lockport, NY 14094

2. Curreat owners [ | or operators [ ] :

Addrass
contact __(ifr Marieell Phone 25 - 757
3. Time during which site was used: ? o FPresent
4. Type of Site: Industrial Disposal E Mixed Disposal Area[ |
Drum Storage ]| Lagoon [ | Other (specify) [] _ Active
5. 5ilze of Site (approx.) / acres, and/or dimensions ?ccf-%- x 75-“’
6. Exposed waste: yes P no |

II. Waste Characterization (S5ee Section III for more details.)

Foundry sand, iron.

l. Ganarator Waste Types
Composition Total Quantity Bulk B¢ orum [

2. ‘Generatc: Waste Types
Composition Total Quantity Bulk ﬂ Drum E

3. Generator Waste Typses
Composition Total Quantity Bulk [ Drum [

4. Generator Wasta Types
Composition Total Quantity Bulk [ | Drum

Report prepared by: FM v Phone

Fhone




IIT. Waste Stream Informiwfon L
y Wasts Stream #
Generator Hauler
Nama ¢ Name
’ Address ! Address
Contact Phone ! Contact _Phone
Average Parcent Solids % ) pH range to

Physical Stats: liquid D

Annual Volums

other [ ] specify

, .slurzry D . sludge D

. solid [] .

Total Voluma

Bulx []

prum [

Component Ave. Concentration (i7et [J or dry [ Weight)
;. Foundry sand - 50 'I/Y.", serap iron dumped on wet O —
2. site - sand treated with furfural alcohol. we. s O pom O
3; wet.% [] ppm
4. we. ppm [
5. we.S 3 pem
- - -~ T et o= EE—
Waste Stream #
Generator Hauler
Nama F Name
Address | Address
Contact Phone E Contact Phone
) Average Percent Solids % - DH range to
Physical Stats: ligquid D , slurry [ , sludge [ , solid [ ] ,
other ] spacify
Annual Volume Total Volume Bulkx ] brum |

Comronent

Avg. Concantration

(et O or Dry [

wt.% T
wt.%
wt.t [

wet.% O

wt. S

prm
bem
ppm
ppm

2pm

Height)

c

3

0O O o



- ' -
IV. Owners/Operators (Specifu) During Use
1. Name (—]Q lll Time Period to
A 4 :
Address
- Contact . Phone
2. Name @ut‘.‘i N = Time Period to _Fr'_‘?c_-,‘T
Address
Contact Phone
3. Name_ _ Time Period to
Address _
Contact Phene
V. Sketch of Site U.5.G.S. Quadrangle locc:corT
i ] 1o . ; V4
. ™F 47 Lat.-T 1o 3 Long.
‘attach photocooy of appropriate area)
-

—
——




VvI. Field Inspection = | -
1. Type of Area in which site is located: Rural [ , Industrial X ,

-_— - b
Residential !__; ,» Commercial _| , Asticultural :

y N
2. a. ‘Distance to nearest dwelling (feat) 2 e

b. Yumbar of dwellings within 500 feet

3. a. Distance t0 nearest water body downgradient from site (feet) 5. ™7

b. Nama of water body (et

c. Typa of water body

d. Classification of water body

4. a. Nearest public or private water suppllies
(Indicate on attached map)

b. Vamss, addresses, and phone numbers of home owners or water companies iIf

available.
5. Approximata distance to groundwater (fset) T Z'»’.z"“
‘ ‘ —
6. Is site above or near a xnown aguifer? yes E no l: ISR

7. a. Number of drums exrosed WAL
{(attach appropriate information from any drum labels)

N%A’Hmber or percent of drums filled with liguid , Sludge

solids , mixed )

8. Describe other axpocsed waste material and estimate volurme

9. Leachate (estimate volume, flow direction, receiving watercourse)}




T 10.

1l.

l2.
13.

14.

15.

16.

17.

lé.

Soil Charactari °s: .
l. Onderlying Soil

H
a) Description e Sl

b) Seil Classification

2. Cover Material

a) Lescription nad

b) Soil Classification

a. Topography: &Zillside(slope) E , Ravine [ ] , Flat X LL}".‘ > STee

b. Geological Terrain

r

Vegqetation (nota dead vegetation or lack of vegetation) s - MCL B‘UY' ‘/ta,-f'o
Jn e iv(;_-';lﬂl 1(2(.%‘(' .

o T

Is access limited (fencing) " Ub A eV

Neardy industrial discharges (air or water)

ate

SPLES or NPDES Permit yes [ a0 X

——

Qcdors

Eve, nose, or skin Iirritation duriang site investigation

o
Samples taken: yes : ne Z {attach protocel)
Other field notes (’ﬁrg_‘, '<g,y{[ 1.5 Hclf‘!'[:r (i "E'J"r’ 0'1‘ Ot !/(
adiAtaind /'CE(

Field Inspection Performed By G—e.f‘rfgi_ P B i ﬂ'mf""v"f- _}/:'.-I..

Date__ f/?ﬁs)&‘fr )
rr

Photographs taken RPN




- ' ' p—
VvII. Sampline and Monitoring
1 f . I_
. Ob/ Cwor ot
19 e {,'.‘.:"S\E‘—'P\-/Oj.’ P( } P J

. R
VST (A A,

VIII. Sourcas of Information (Include interviews, names, addresses, pkone nurbers)
i
.t-,’)ﬂ,uum-&ki/ T m.ﬁ‘\:.cc o) o
\ ),

tia acca

IX. Involvement of Other Agencies




- ' -

No \Aﬁ.j&.rﬁm5 &L'I""'}\IMF\\Q( @NL‘{/N lftcur-d’(.

. { \_/'. -.“,."..
o FLrnb.‘f’) IZ'C%?/';‘ it r'_’v-‘uh'""-‘[

~ X. Other RemarXs

XI. Recommendations

l. Minimum level of sampling to determine the hazards posed by materials
at the site.

2. Enforcement action to abate problems at the site.

3. Containment actions to prevent further anvircnmental threats at the site.

4. Comprehensive cleanrup, or abatement of hazards posed by materials at the
site.

wn

. Fermal determination of Imminent Health Hazard by the State Health Lepartment.

‘ \T/ e 6"-’-\*
6. Other Recormendations (-70'3' D)’ Coe ~‘~l ~ D or sev ol
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Dussalt Foundry July 21, 1980
2 Washbum St,

Lockport, NY

Site Code: 0932012

Active Open Dump

This is an active open dump with an estimated size of
1acre. During 1979 inspection ,evidence of long-term dispo-
sal of the casting sand was found. There is no indication of
immediate enviromental or health problems from the storage of
foundary sand at this site. However,disposal of an unknown
quantity of hazardous waste has been confirmed.Therefore, an
annual analysis of the organics used in core sand operation
might be necessary.

A classification of E is suggested for this site.
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NZW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSZRVATION'

~ Code: E ’-_ oL - : -
Site Code: '932012
Name of Size: Dussalt Foundry Region: 9
County: Niagara Town/City  Lockport

Street Address: 2 Washburn Street

Status of Site Narrative:
S.W.M,F, = Part 360 Permit required.

Foundry casting sand is stored adjacent to the piant site with much of it
being sold for fill to contractors for developing property. Core sand is.
reclaimed for oil and recovered. There is evidence of long~term disposai

of the casting sand at this site. _

A classification of E is sugge:sted with periodic sampling and analysis.

Cpen Dump XY Treatment Paond(s) /7 Nuzher of Ponds
Laad£{ll [ Lagoon(s) : ¥uzmber of Lagoons
Structure 7

Type of Site:

£stinarted Size 1 AcTes
Hazardous Wastes Disposed? Confirmed K£Y Suspected [
*Type and Quantity of Bazardous Wastes: . ,
TYzE - QUANTITZ (Pounds, drums,
tons, galloas)
Foundry Sand 50 tons/yr

Scrap lron

*Jse additional sheets L{f more space {s needed.

PAGE C-9-117
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Name of Currect O¥ar of Site: Dussalt Foundry “w’
Address of Current Owner of Site:

Tine Period Site Was Used for Hazardous Waste Disposal: .
o r L, 19 To -~ Present . 19

Is site Active [X] Inactive [ 7

(Site is {pactive if hazardous wastes were disposed of at this site and site
was closed prior to August 25, 1979) _ . .-

Types of Samples: Atr 0 Groundwater [J  None &

Surface Water 7 Soil -7
Remedial Actiom:. Proposed 7 ' Under Design [T SR
In Progress [J Completed [J oL T

Nature of Action:

Status of Legal Action: State [J Federal [

Permits Issued: Federal [/ Local Govermment [/ SPDES [
Solid Waste [J  Mined Land [  Wetlands [J Other [

Assessment of Snvirocmental Problems:

No environmental problems anticipated from storage and/or disposal of foundry
sand at thisg site.

Assessnent of Health Problems:

No apparent health hazard.

Persons Completing this Form:

G. 0. Knowles Ronald Tramontano

New York State Department of Eavirono- ¥ew York State Department of Health
mental Conservation

cate April 16, 1980 Date Aprjl 16, 1980

1/18/8¢ PAGE C-9-118
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C-E Cost Industrial Prog,s Tel. 412/344-7500
Combustion Enginearing, inc. hd .
Post Otfice Box 457 /Z’ /( '

Muse, Pennsylvania 15350
Dbowialt —szan.g 4£§.f

- CAST
:i INDUSTRIAL PRODUCTS

August 25, 1980

2284

Mr. James Maxwell
Dussault Foundry

2 Washburn Street
Lockport, NY 14094
Dear Jim:

I hope I was able to give you the information required by The State
Department of Environmental Conservation.

Attached are several reprints dealing with what can be involved when
metal contacts the coated sand surface. Two of the articles deal with air
emissions but also could indicate what is in the sand after shakeout.

If you have any further questions, contact me at any time.

Sincerely yours,
C-E CAST INDUSTRIAL PRODUCTS
- f
Jonathan Stone
Technical Director
/el

attachments

cc: J. Cross



Environmental Assessment
of Decomposition Products
from Cores and Molds

Y. H. Baldwin
Research Triangle Institute
Research Triangle Park, North Carolina

ABSTRACT

Sampling of ductile iron castings in green sand molds with
phenolic isocyanate cores and in phenol-formaldehyde bonded
shell molds did not provide definitive proof that environmental-
ly hazardous organic emissions occur. Both molding systems
produced the same type of major emissions, alkyl halides,
carboxylic acid derivatives, amines, substituted benzenes,
nitrogen heterocyclics, and fused aromatics in quantities that
slightly exceed the lowest Minimum Acute Toxicity Effluent
(MATE) values for the categories, but probably not for
individusl compounds. Gas chromatography-mass spec-
trometry (G C-MS) analysis revealed the major fused aromatics
to be naphthalene compounds. Quantitative analysis of specific
carcinogens showed no significant level of concern. Inorganic
dust emissions are hazardous if uncontrolied because of silicon,
chromium, and nickel, The dust is sufficiently high in twelve
metals to render it a hazardous waste if collected as a sludge and
landfilled, but leachate testing may change that categorization.
Relatively high levels of Zr, Ba, Ce, Pr, and Nd in the dust
indicate that inoculation smoke should be examined.

Introduction

Since the work of Bates and Scott. the foundry industry, along
with the EPA, has been concerned about the organic emissions
from the casting process. So many hundreds of chemicals are
given off by casting with any organic additive or binder that few
can afford 1o find out what they are. After acknowledging that
they are there, the question remains: Is that permissible or do we
have an environmental pollution problem? The EPA wanted an
answer to that question 100. 50 we set out to determine what
really comes out of a foundry.

A search of the chemical literature provided a large list of
chemicals that can be generated by pyrolysis, or heat decom-
position, of the binders and additives used in various parts of the
industry. From this we considered the quantity and quality of
possible emissions and decided to test two systems. green sand
molding with phenolic isocvanate cores. and phenolic shell
molding.

[T

Methodology

The sampling was accomplished with a Source Assessment
Sampling System (SASS) using EPA’s Level | methodology.
The SASS Train passes the sampled air through:

1) >10 u cyclone

2) >3 u cyclone

3) >1 u cyclone

4) <| p filter

5) Organic adsorbent cartridge
6) NaOH bubbler

7y H:0; bubbler

B) (NH.):S-:0. bubbler

9) Air pump

10} Gas meter.

Three sample s:i=s were tesied:

1} Duct drawing air from shakeout of green sand and
phenolic isocvanate core moiding.

2) Exhaust stz irom scrubber following previous sample.

3) Fugitive exissions in the shakeout room of a shell
molding founin.

The collected sarmpias were analyzed by standard EPA Level |
analysis techniquss. Indications of possible carcinogenic
material triggered “umiher analysis by GC-MS to quanuify a
standard list of =-cogens.

Test Results
Organics

The total organic: .. <=3 were located 99.5% in the airand 0.5%
on the dust (see T_=iz 1). Of the many specific categories of
organic compourzs present, 1 will present only those that
exceed the lowest M ATE values for the category. The MATE.
or Minimum Acuze Toxicity Effluent, is the minimum level that
produces unacceradiz toxic effects. These values are different
for each substazz= :0 the values presented here are the lowest
values for the —:-= :ioxic member of the category under
discussion. (Ses T:zr=s 2 and 3).

Table 1. Amaiysis of Total Organic Content of Sample 1

Sample 1 Total Organics
On <1 ypduss 0

On > 3 y dust 0.38 g/ton cast
On > 10 p d=3 1.2 g/ton cast

In Air 554 g/ton cast
Air Flow 3,129 m3/ton cast

79-101 617



et

; '
Tnb"Sp«:me Organie Contents Found In Green 5and Shakeoul, Sampie 1

MATE

Category mg/ - g/ton ng/ i

Alkyl halides 0.3 0.9 > 0.1
Carboxylic acids .5 1.6 > 0.3

Asiines 0.5 1.6 > 0.1

Fused Polycyclic 2.4 1.5 0.0001 to 2
Nitrogen heterocyclic 0.6 1.9 >0
Substituted benzenes 2.4 7.5 > 1

Others Less than lowest MATE

Table 3. Specific Organic Conlents Found in Phenolic Sheill Shakeoul, Sample 2

3 HATE3
Category mg/m mg/m
Mkyl halides 0.4 > 0.1
Carboxylic acids 0.5 o> 0.3
Amines 0.5 > 0.1
8enzene hydrocarbons 2.5 > 1
Fused Polycyclics 2.5 0.0001 to 2
Hitrogen heterpcyclics 0.8 > 0.1

Qthers

Less than MATE

These data are based on infrared spectrophotometry of
mixtures. Low resolution mass spectrometry fails to confirm
significant levels of alky! halides, carboxylic acids, amines, or
nitrogen heterocyclics. This leaves fused polycyclics and
benzene hydrocarbons as real areas of concern.

GC-MS was carried out on the sample and a quantitative
determination was made for seven priority fused polycvciics.
This revealed five (anthracene, phenanthrene, lNuoranthene,
pyrene, and Chrysene) that were present at 0.0003-0.7% of the
MATE values and naphthalene at 3% of the MATE. Diben-
zofuran was likewise low (9.8 ug/m') but no MATE isavailable.
Therefore. no concern level is approached. The thirty-six
predominant compounds in the sample were identified. Nine are
benzene compounds, eighteen are two ring polycyclics, eleven of
which are naphthalenic compounds, and one, anthracene, is a
three ring polycvclic. Seven are aliphatic compounds. This is
good as the allowable levels decrease as the number of benzene
rings increase. Compounds with four benzene rings have MATE
values 10" below the two and three ring category.

Summarizing the organic analyses, there is no indication of

618

concern levels of carcinogens and no definitive evidence that the
substances present are at harmful jevels.

Inorganic Analysis

SSMS analysis of the respirable dust (<3 u) showed excessive
quantities of Si, Cr, and Ni, being 12, 73, and 1.8 times the
MATE values, respectively. The worst case of Cr (73 ug/m’) can
be controlled by 98.65 removal.

The unexpected finding of the inorganic analysis was the
presence of Zr, Ba, La, Ce, Pr, and Nd at levels above a
background of other metais not normally a part of the system
{i.e., Zr-140 ppm; Ba-150; La-28. Ce-100; Pr4.7; Nd-17 ppm).
These are additives 1o the inoculation alloy and were not
expected to show up at the shakeout. This indicates that the
nature of the inoculation smoke should be examined.

In summary, the emissions of foundries are not definitively
unacceptable but are borderline. This means that sufficient air
flow and good air cleaning practices will keep the situation
within acceptable bounds.

AFS Transactions
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TO:
FROM:
SUBIECT:

DATE:
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New York State Department of Environmental Conservation

MEMORANDUNM

R. Mitrey
A. Tayyebi
Dussault Foundry Corp.

October 27, 1980

On August 22, 1980, the writer met with Mr. James Maxwell, Vice President of
Dussault Foundry Corp. Subsequent to this meeting the site was inspected and
the following information was found:

Dussault Foundry is a multipurpose casting operation. Materials used during
this process are: iron, steel, silicon, copper and molds. Products are
basically gray iron and ductile iron. The mold is composed of silica sand,
a chemical binder and a catalyst. Small quantities {(less than 10%) of a
natural binder is also used from time to time.

Waste produced:

An estimated 30 tons per day of the molding material {(sand and binders) is
generated as waste. However, approximately 90% of this waste is collected

and reclaimed. During the sand recovery process, two baghouse dust collectors
accumulate the fine dust (1.5 tons/day) which is being disposed along with
excess sand from the recovery operation (2 tons/day).

Disposal Site:

There are two different disposal areas in this facility. Area 1, with an
estimated size of 30 by 20 feet, is located adjacent to the north western part
of the plant. It contains approximately 20 tons of the foundry sand mixed
with dirt and some gravel. This area is no longer active, however, it shows
evidence of long-term disposal activities.

Area 2 is the main disposal site, situated to the north eastern side of the
plant. This area is approximately 300 by 75 feet and it contains the following
waste: sand dust, crganic residues of the binders, sand with some binders, and

miscellaneous rod and scrap metal.

Waste Composition:

Disposed waste is the used mold composed of a chemical binder, a catalyst and
the silica sand. However, during the casting operation approximately 2,700°F
of heat is applied to the molding system. Therefore, there is a possibility
of these chemicals dissociating into smaller fragments. Perhaps into their
various functicnal constituents.

Mold is initially composed of the following:
1 - White silica sand which constitutes mcst of the waste.

2 -~ A chemical tinder "kold kure JB" (rhenol furfurylalcohol formaldehyde urea
polymer}. This chemical is mostly furfuryl alcohol (40 to SO%).
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w3 - Catalyst type "CB" (toluene sulfonic acid in water; 70% sulfonic acid and
30% water).

4 - Catalyst type "B" (Benzene sulfonic acid in methanol; BO% Benzene and
20% methanol). ,

5 - A polymer of linseed oil (An isocyanate polymer).

AT:las




New York State Department of Environmental Conservation
600 Celaware Avenue, Buffalo, New York 14202

o)
Robert F. Flacke'
Commissioner

December 5, 1980

Hr. James Maxwell

Dussault Foundry Corporation
2 Washburn Street

Lockport, New York 14094

Pear Mr. Maxwell:

This is to confirm our telephone conversation regarding a meeting between
representatives of DEC and the Dusssult Foundry Corporation. This meeting will
te held as scheduled at 1:00 p.m. on Decerber 11, 1980, in the DEC regional
offices located at 600 Delaware Avenue, Buffalo, New York, 14202.

Specific subjects of discussion include the following:

1. Application to obtain a permit from DEC to operate a solid waste
management facility.

2., Proper closure plans for the inactive disposal area adjacent to the
wastern part of your plant.

If you ure unable to keep this appointment or have any questions regarding
ary of the zbeve matters, please do not hesitste to contact this office at

715/B42-5041,
Very truly yours,
~mad Tayyebi

51

3

osistant Sanitory Engipeer

r‘\i':IdS
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DUSSAULT FOUNDRY CORPORATION

GRAY IRON " - ALLOY IRON - SEM| BTEEL

2 WASHBURN STREET
LOGKPORT, NEW YORK

December 22, 1680

New York State Dept., of Environmental Conservation
600 Delaware Avenue
Buffalo, New York 14202

Attention: Ahmad Tayyebi, Assistant Engineer
Reference: Meeting of December 16, 1980
Dear Sir;

In confirmation of our meeting on December 16, 19B0,
Dussault Foundry Corpeoration, understands both the purpose and
the urgency of your requests concerning our depositing and
storage of foundry sand and limited industrial refuse on our
current operating site. We will provide all information
required and will cooperate fully. Our intention is to comply
within your specific guide lines and ultimately (Jan. 31, 1981)
receive a permit to continue our existing mode of operation.

The following procedure is understood:

1. Secure a testing laboratory and perform EP toxicity
tests and leachate potential tests based on current Federal
Standards. These tests will include various other organics,
dependant on your specification {(eg. phenols, isocyonates,
etc.).

2. Secure a topological map of area and determine
possibilities of water movement: dependant on materials and
soil below the land fill.

3. Provide upon our next meeting reports mentioned
in sections 1 & 2 and also a description of guantities and
types of materials introduced intoc receiving areas during
normal business operation.

Your reply is anticipated with both types of materials which



—2-

should be tested for and also a listing of testing firms in
the Western New York area.

We appreciate your concern.
Thanks for the help,

DUSSAULT FOUNDRY CORPORATION

- ; , R
T~

' . ’ -
. . / . F - - . = . . L.

- . -

James W. Maxwell
Vice President

JWM/gcb



600 Dalaware Avenua, Buffalo, Mew York 14202

«

January 14, 1981

Mr. James Maxwell
Yice President =

| 21 washbarn Street
! ILockport, New York 14094

Dear Mr. Maxwells
This Departmant iz in receipt of your lettar dated Decembexr 22, 1980.

! The schedile and procedures outlined in this letter are in accordance with
our previcus agreemsnt reached during the mseting of Decamber 16, 1980.

I wuld also liks to advisse you that two separats representative

] samples, for analysis, must be taken fyom both the dust collector discharge

| and your previously 4disposed composita waste located in the northsastern
area of your plant. PFortharmore, in addition to the parmmeters listsd in

r Article 261.24 of the May 19680 Fedaral Registar (copy enclosed), you are

\ also requestsd to analyze for the total recoverable phenolics.

| Per your request, I have also enclosed a list of New York Stats
Departmsnt of Health approved environmemtal laboratories with their warious
analytical capabilitiass.

Plaase arrange to submit your leachats potential test remults to this
Department by Pebruary 16, 198l1l. If youn hawve any questions in regards to
any of ths above matters, plsase do not hesitats to contact Nr. Ahmad Tayysebi
at 716/842-5041,

1 Vary truly yours,

| Robert J. ltrey, P.E.
| Associate Sanitary Engineer

|
‘g Attacimant
i
|
[
|
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DUSSAULT FOUNDRY CCORPORATICN
SOLTD (WASTE

EP LEACHATE ANALYSES

Renost Prepared Fon
DUSSAULT FOUNDRY CORPORATION
by

ADVANCED ENVIRONMENTAL SYSTEMS, INC.

Prepared by: Februaty 4, 1981

AES - Repoat ER
W e, Mo Jowsald
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Advanced Environmental Systems, Inc,
Monitoring and Support Laboratory

LABORATORY REPORT

SCOPE OF WORK

Advanced Environmental Systems (AES) has been retained by
Dussault Foundry Corporation to perform the necessary waste
surveys analyses of waste materials, and complete applications
required by all the regulatory agencies including the U.S.
Environmental Protection Agency, New York State Department of
Environmental Conservation - Region 9 and the Niagara County
Health Department.

This report has been prepared in response to Mr. Robert Mitrey's
letter to Mr. James Maxwell, dated January l4, 1981 (Appendix A).
On January 22, 1981, Mr. Mitrey agreed with Dr. McDougall of AES
that it was not appropriate to test for pesticides and herbicides
in the EP Toxicity test. Therefore, the leachates have been
tested for the eight EP metals and total recoverable phenols.

SAMPLING

On January 22, 1981 Mr. Kenneth Knight of AES collected one
grab sample from the sand reclamation dust collector in a one
liter glass bottle. The sample was transported directly to the
AES laboratory and the extraction procedure was initiated on
the same day.

On January 26, 1981, Mr. Kenneth Knight and Dr. Joseph McDougall
collected two landfill samples, each composited from five
separate surface areas. Also, a grab sample from the sand recla-
mation dust collector was obtained.

The pertinent weather information was as follows:

Week ending January 24, 1981; 1/2] - 0.4 inches of snow, 1/24 - 0.5
inches of snow. A trace of snow was recorded on 1/19, 1/20, 1/21,
1/23, and 1/25. On Monday, January 26, 1981 when the samples were
collected from the waste storage area, the temperature was 42° F.
The low temperature for the day was 35% F. and the high was 50° F.
The winds were from the south west averaging 17.7 miles per hour
and gusting to 45 miles per hour. The ground was very wet.

The samples were transported to the laboratory where Mr., David
Szczesny, Laboratory Supervisor, performed all the metals and
phenols analyses.



Sample being collected by Ken Knight from north east side of waste pile,

Sample being collected by Ken Knight from north side of waste pile.
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Advanced Environmental Systems, Inc.

Monitoring and Support Laboratory

LABORATORY REPORT

METHODOLOGY

One hundred grams of each sample were extracted at pH 5 in
accordance with procedures outlined under the EP Toxicity

Test procedure, Federal Register, Vol. 453, No. 98, Section
261, Appendix IIX.

The test methods for analyzing the extract are as follows:
l. For metals: '"Methods for Analysis of Water and Wastes",
V.S5. EPA 600/4-79-020, March 1979, Atomic
Absorption Methods.

2. For phenols: Same reference as above, Method 420.).



- -
Advanced Environmental Systems, Inc.

Monitoring and Support Laboratory

LABORATORY REPORT

RESULTS
Table 1. Analysis of EP Extracts for Metals and Phenols

(Expressed as milligrams per liter or ppm)

Dust Sand Landfill Landfill Dust Collector
Analysis Collector Sampid i Jowp & 2 : 1/26/81

1/22/81

Arsenic 0.01 <0.01 <0.01 <0.01
Barium 0.30 <0.20 <0.20 <0.20
Cadmium <0.03 <0.03 <0.03 <0.03
Chromium <0.10 <0.10 <0.10 <0.10
Lead <0.25 <0.25 <0.25 <0.25
Mercury <0.001 <0.001 <0.001 <0.001
Selenium <0.0! <0.0! <0.01 <0.01
Silver <0.05 <0.05 <0.05 <0.05
Phenols, Total 0.88 0.66 0.01 1.4




Advanced Eﬂ‘vl'fmmeﬂt%ystems, Inc.

Monitoring and Support Laboratory

LABORATORY REPORT

QUALITY ASSURANCE

1. Precision

Analyses for metals were performed in triplicate. The results
are an average of the triplicate integrationms.

As a check on the precision of the phenol analysis, sample
"Landfill #1" was run in duplicate. The results of this analysis
are listed in Table 2. -

Table 2. Duplicate Analysis of "Landfill #1"
(Expressed as milligrams per liter or ppm)

Analysis Run 1 Run 2 Average Range Critical
Range

Phenols 0.659 0.660 0.659 0.001 0.075
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Advanced Environmental Systems, Inc.

Monitoring and Support Laboratory

LABORATORY REPORT

DISCUSSION

Recovery data are all within the acceptable range for 95%
Confidence Limits as recommended by the U.S. EPA, Environmental
Monitering and Support Laboratory.
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York Stete Department of £avironmental Conservation
600 Delaware Avenue, Bufialo, New York 14202

RobartF.flacke_ o
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January 14, 1981

Mr. James Maxwell

vice President

pussault Foundry Corporation
21 Washburn Street

Lockport, New York 14094

Dear Mr. Maxwell:

This Department is in receipt of your letter dated December 22, 1980.
The schedule and procedures outlined in this letter are in accordance with
cur previous agreement reached during the meeting of December 16, 1980.

I would also like to advise you that two separate representative .
samples, for analysis, must be taken from both the dust collector discharge
and your previously disposed composite waste located in the northeastern
area of your plant. Furthermore, in addition to the parameters listed in
Article 261.24 of the May 1980 Federal Register (copy enclosed), you are
also requested to analyze for the total recoverable phenolics.

Per your rxeguest, I have also enclosed a list of New York State _
Department of Health approved environmental laboratories with their various
analytical capabilities.

Please arrange to submit your leachais potential test rnsni+e to this
Department by February 16, 1981, If you have any questions in regards to
any of the above matters, please do not hesitate to contact Mr. Ahmad Tayyebi
ot 716/842-5041. :

very truly yours,

Associate Sanit ifgineer

AT dac

\ttachment
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" New York State Departmh of Environmental Conservation ~

600 Delaware Avenue, Buffalo, New York 14202

Robart F. Flacke
Commissioner

February 5, 1981

Mr. James W. Maxwell, Vice President
Dussault Foundry Corporation

2 Washburn Street

Lockport, New York 14094

Re: Disposal of Foundry Sand Vastes and Dust Collector Fines

Dear Mr. Maxwell:

This will confirm a meeting held in our office on February 4, 1981, Pregent
at this meeting were, in addition to yourself, Mr, Joseph McDougal, President of
Advanced Environmental Systems, Inc., Mr. Kenneth Knight, Marketing Manager of
Advanced Environmental Systems, Inc., Mr, Robert J. Mitrey, Mr. Abmad Tayyebi and
the writer of the New York State Department of Environmental Conservation, Region 9

Dff ice.

A cursory review of the report prepared by Advanced Environmental Systems, Inc.,
was conducled and the following conclusions were made:

1. Results of the extraction procedure tests indicated that the foundry sand
wastes do not meet or exceed the limitations specified in 40CFR261.24, Table 1 with
respect to the heavy metals., The sample did, however, contain phenolic compounds
in excess of 100 times the New York State Standards for groundwater. This standard

is 0.00! mg/1.

It was elso indicated that approximately three (3) tons per day of waste sand
including binders and dusts from the collectors are deposited on Lhe site. The site
has been in use for a number of years and it was further indicated that without
expansion of the area or substantial increase in the elevation, the site life is

relatively limited,

A general discussion as to various alternatives available to you for disposal
of the waste material indicated several alternatives: (a) prepare an engineering
report and plans including a hydrogeological report for an expanded solid waste dis-
posal site which would include surficial topography, depth to qroundwater, depth to
bedrock as well as an operational plan for the site, or (b) transport of the dust
material in vehicles owned/leased by Cussault, registered with New York State as
industrial waste haulers under the prov151ons of Part 364 (6NYCRR364), and disposal
at an approved site, or (¢) retajning a registered waste hauler for removal of the
material from the site, transportation to and disposal of at an approved or approvable

site,
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In our discussions regarding the two latter alternatives, 8 number of sites
end industrial waste haulers were indicated without recommendation.

In concluding the meeting the meeting it was requested that you advise this
office by March 16, 1981, as tao the course of action Dussault will take in solving
their solid industrial waste disposal problems. Subsequent to our receipt of your
decision, we will arrange another meeting to discuss implementation of your program.

As was indicated at the meeting, it is requested that you acknowledge receipt
of this letter and indicate that you agree to the conditions stated in the preceeding
paragraphs and that you will submit a decision on or before March 16, 1981.

1f you have any questions relative to the foregoing or to the general solid
waste management program, please do not hesitate to contact this writer at 716/842-~3837

Subsequent to our meeting we located a copy of the Content Guidelines for Seolid
Waste Management Facilities and are taking the liberty of forwarding this to your
consultants, Advanced Envirormental Systems, Inc., since it is assumed that they will
be responsible for preparing any reports to comply with the conditions as specified
above. Ve did supplv to your consultants at the time of the meeting a series of forms
dealing with construction and operation of a solid waste management facility, variance
applications, leachate potential test report forms and applications to treat and/or
cdispose of industrial or hazardous waste streams.

Very truly yours,

e

hn S. Tygert, P.E,
Senior Sanitary Engineer

JST:1as

cc: Advanced Environmental Systems, Inc. w/enclosure
Mr. Devald, Niagara County Health Department
Mr. Tayyebi, NYSDEC, Repion 9
Mr. Mitrey, NYSDEC, Regior 9



- - 25
DUSSAULT FOUNDRY CORPORATION

GRAY IRON - ALLOY IRON - S8EMI SBTEEL

2 WASHBURN STREET
LOGEKPORT, NEW"YORK\

March 12, 1981 ( J//

New York State Dept. 0of Conservation
600 Delaware Avenue
Buffalo, New York 14202

Attention: Mr. John S. Tygert, P.E.

Reference: Disposal of foundry sand wastes ] T”r;, U%;/ 
' |
Dear Mr. Tygert: ' [

With respect to our meeting of March 5, 1981, Dussault
Foundry Corporation has reviewed the options and will begin the
preliminary planning for application teo run and maintain an open
land fill.

We have contracted both Advanced Environmental Systems
and a consulting engineer from Conestoga Rovers and Asscociates
to investigate the current situation and ultimately provide
necessary information for application.

A tar of April 15, 1981 is planned to compleéfe all
preliminaries and submit information for application.

Thanking you again for your advice and tolerance. We
recognize the urgency and importance of our land fill problem and
will proceed accordingly.

Respectfully,

QUSSAULT ngNDRY CORPORATION
S P
LA R R ,é,—'*"—-ﬂ
James W. Maxwell
'Vice President

JWM/gch
cc: Don Haycock: Conestoga-Rovers & Associates
Joe McDougall: Advanced Environmental Systems

John Maxwell



600 Delaware Avenus, Buffalo, Hew York 14202

August 24, 1981

Mr. James W. Maxwell, Vica President
Dussault Foundry Corporation

2 Washburn Street

Lockport, New York 14094

Re: Proposals for Foundry Sand Waste
Dussault Foundry Corporation
Lockport (C), Niagara County
Dear Mr. Maxwell:

On March 5, 1951 wa mat to discuss the disposal of foundry sand from your
facility. At that time a commitment to have a preliminary report and applica-
tions submitted to this office by April 15, 1981 was mads. That date has since
passed with only a telephons conversation with your consultants Conestoga Rovers
and Asmociates indicating that they wers behind.

It is heredy requested that you advise this office in writing as to when we
can expact the pretiminary plans and applications.

Should you have any questions, pleasa 4o not hasitate to contact this office
at 716/842-3837.

Very truly vyours,

John §. Tygert, P.E.
Senior Sanitary Engineer

JST:las

cc:  Mr, M. Vaughn, Miagara County Health Department



N NIAGARA COUNTY HEALTH DEPARTHENT /ﬁzﬁ 1// /Z /é

MEMORANDUN

DATE: December 3, 1981

T0: Mr. Mamrice Vaughan
FROM: Mr. Michael Hopkins a,é(zﬁu

SUSJECT: COMMENTS ON 350 APPLICATIQN BY DUSSAULT FOUNIRIES

After review of the Mussault Foundries permit applications,
the following corments were made:

1. The analysis of spend foundry sand states that the
phenol cancentration was .1 and .66 ppm were found.
These concentrations seem to bs very small (approx.
.0013 pounds of phenol are present per ton of sand).
TThisI__;_ﬁ.aem_m_he_‘boo low and I am suspect of these
Tigures. Also, no concentrations of any other sub-
stances {ex. metals) was given.

2. No plan for controlling runoff, within the bermed
area, 1s given. There are no details on berm specs
or base preparation (if any).

3. The application does: not address several operational
standards as given in Part 360 including:

certification of the operator (training course)
possible problems with dust control

varisnce on daily cover requirements
monitoring wells

baseline water quality

deed :anlusion

Note: I do not feel that the gbove polnts are necessary
but they should be addressed in the report.

L. Te agpplcation and plans do not bear the stamp of a
licensed professional engineer, as specified in Part 360.

S. In general, this is a small-scale operation and the
sbove points should be viewed in this light. I would
not anticipate serious prcblems with this project.

MHedew :
cc: Mr, Malinchock
Mr . Tygexrt., DEC—
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NIAGARA COUNTY HEALTH DEPARTMENT

£

MEMORANDUM
DATE: Way 30, 194 Y\/}igﬂ
TO: Mr. McMahon Atin: Mr. Foersch
FROM: ux.. vevatd § 3
SUBJECT: ABANDONED UNDERGROUND TANK INVESTTGATION

DUSSAULT FOUNDRIES i:@»WASHBURN ST., LOCKPORT (C)

Attached £is a copy of the department's reporl concernding our investigation
0f the above-referenced matter. Please call {f there are any questions.

JID:ca
Attachment

ce: Mr. J. Hennessey/NYSDOT {w/attach.)
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600 Dalaware Avenuae, Buffalo, New York 14202-1073

August 29, 1985

Mr, James Maxwell

Dussault Foundry Corporatiomn
2 VWashburn Streat

Lockport, New York 14094

Dear Mr. Maxwell:

This letter is to confirm our phons conversation of August 16, 1985
regerding the illagal dumping of foundry sand from your facility. The
sand was dispossd of at the old Flintkote buildings on Exchange Streat
in the City of Lockport. is we discussed on August 16, you were to have
phoned me by August 23 regarding the final digsposition of this wmatter.
You had stated that you would contsct the Niagara County Rafuss Disposal
Landfill in Lockport to obtain permissiom to dispose of this foundry
sand.

To date, 1 have had no communieation with you and tharefore, you
are requested to immediacely forwvard a lettsr to the abova address
describing your plan of action to remsdiate this situation,

Very truly yours,

Bobart J, Mitrey, P.E.
Associate Sanitary Enginesar

RIM:vas

cc: Mr. Kevin Hints
Mr. Maurice Vaughan
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DUSSAULT FOUNDRY CORPORATION

BRAY IRON - ALLOYIRON - SEMI| BTEEL
2 WASHBURN STREET
LOCKPORT, NEW YORK

433-3851
625-8283

August 30, 1985
‘ '))’)f ,‘/ /

N.Y.S. Dept. Enviromental Conservation
6000 Delaware Ave. K }5
Buffalao, New York 14202-1073 ! )/!

]

Attn: Mr. Robert Witney
Dear Mr. Witney:

We are proceeding on schedule with both our on site dumping
situtation and the foundry sand located on the Flinkote facility,

Wendell Associstes have been contacted and have notified your
office of the same, They are currently reviewing both problem
areas and will attend our meeting in October with preliminary
plans. Mr. Ken Moss has also been contacted at the Niagara
County Refuse Disposal Landfill in Lockport and has tentatively
shown interest, with your approval, in using the sand at "no
charge" from or to us.

As developments occur before our October meeting either
myself or our representatives through Wendel Associates, will
be in contact with you.

Respectfully;

-~

IM/cfe james W, Maxwell
President
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DUSSAULT FOUNDRY CORPORATION

GRAY IRON - ALLOY IRON - SEMI BTEEL

2 WASHBURN STREET
LOCKPORT, NEW YORK

433-3851
625-8283

December 20, 1385

New York State Department

of Envirconmental Conservation
600 Delaware Avenue
Buffalc, NY 1u202-1073

Attention: Mr. Robert J. Mitrey, P.E.
Dear Sir:

Having spoken with Mr. Paul Dickey today, we both concur
that our initial schedule for removal of foundry sand from the
old Flintkote biuldings on Exchange Street is running behind
schedule,

As a point of information, we had hoped for October, but
in securing the permit we lost valuable time and the rainy
weather in November disallowed many possible days for sand
removal. Farley Trucking, who is removing the material, lost
a clutch in their bulldozer and; ultimatelv, started hauling
late in November and the first week in December. They ceased
because of snowy days and started again on December 18.
Further, they have advised me that all the material will be
removed by January 31, 1986. It is our hope that you will
grant an additional extension to February 28, 1986.

It must be emphasized that we have (1) Started removal
of the sand and have removed over half of the total. (2)
We will continue as weather permits., (3) Upon remcval of the
sand, signed statements will be supplied reconfirming the
removal and transport entirely to the Niagara County Landfill.



NYS Dept. of Environmental Conservation
Page 2
December 20, 1985

Again, I apologize for the delays, but we are attempting
to remove the entirety of the material as soon as possible.
Thanking you for your patience.

Respectfully,

gt toy. et

Maxwell

JWM/ 1mr

cc: Mr. Paul Dickey
Niagara County Health Dept.
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600 Delaware Avenue, Buffalo, New York 14202-1073 -

January 8, 1986 \-j/![&@//

Mr. James W. Maxwell, President
Dussault Foundry Corporation

2 Washburn Street

Lockport, New York 14054

Dear Mr. Maxwell:

This office 1s 1n recefpt of your December 20, 1985 letter regarding the
removal of foundry sand from the old Flintkote building on Exchange Street in
Lockport. As you fnformed me in your letter, Farley Trucking is under
contract with Dussault Foundry to remove this phenolic waste and transport
it to the Niagara County Refuse Disposal District Landfi11 in Lockport.

You are hereby advised to have all this material removed as soon as
possible, but no later than March 1, 1986, weather permitting. Incaddition
please forward signed statements from the Niagara County Landfi11 that the
phenol{c waste has in fact been properly disposed of at that facility.

1f there are any additional questions or concerns you have regarding
this matter, please feel free to contact the writer at 716/847-4585.

Very truly yours,

Robert J. Mitrey, P.E.
Associate Sanitary Engineer

RJM: vas
cc: Nfagara County Health Department
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DUSSAULT FOUNDRY CORPORATION /' fif

GRAY IRON - ALLOYIRON - SEM| STEEL D
2 WASHBURN STREET
LOGCKPORT, NEW YORK

433-3851
625-8283

January 16, 1986

New York State Department of
Envircnmental Conservation

600 Delaware Ave.

Buffalo, NY 14202-1073

Attention: Mr. Robert J Mitrey, P.E.
Assoc. Sanitary Engineer

Dear Sir:

We have completed removal of foundry sand at the site
of the old Flintkote building on Exchange Street. Furthermore,
Mr. Maurice Vaughan has been notified at the Niagara County
Health Dept., and we are awaiting a meeting with perscnnel at
the site, to determine proper closure methods.

Thanking you for your patience, we will continue to
advise you of related progress.

Respectfully,

DUSSAULT FOUNDRY CORPORATION

James W. Maxwell
President

cc: Mr. Maurice Vaughan
Mr. Keith 0'Neill

JWM/1lmr



