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SECTION 1

INTRODUCTION

1.1 BACKGROUND

Certain affiliate companies were merged into and with Pennwalt Corpo: 
which is the surviving corporation. The name of Pennwalt Corporate

Wyandotte Cement and a decommissioned BASF facility. The general site

Plant is in the process of being demolished by Pennwalt. Several buildings 
are no longer standing. These have been indicated on Figure 1-2 by lightly

1-1
1092M2

decommissioned Firestone facility, on the west by Pennwalt’s West Plant and 
the Wayne County Wastewater Treatment Plant, and on the north by 

k

map, Figure 1-2, provides a general layout of the facility. The northern 
portion of the facility is located in the town of Wyandotte, and the southern

Date: 19 January I9yu 
Revision: 0

I

The Pennwalt East Plant is located on approximately 90 acres along the 
western bank of the Detroit River in Wyandotte, Michigan, as shown in 
Figure 1-1. It is bounded on the east by the Detroit River, on the south by a

portion in the town of Riverview.

The Pennsylvania Salt Manufacturing Company (which later became 
Pennwalt Corporation) built the East Plant facility in 1898. The initial 
manufacturing operations focused on the production of chlorine and caustic 
soda using the region’s extensive subsurface salt deposits as raw material. 
The facility was in active production from 1898 to December 1985. The East

The purpose of this report is to respond to Attachment I, Task I of the final 
Consent Order (dated 21 September 1989) between the U.S. Environmental 
Protection Agency (EPA) Region V and Pennwalt Corporation. On 31 
December 1989 Pennwalt Corporation underwent a corporate reorganization. 
Certain affiliate companies were merged into and with Pennwalt Corporation, 
which is the surviving corporation. The name of Pennwalt Corporation has 
been changed to Atochem North America, Incorporated. For the sake of 
simplicity, however, we have used the name Pennwalt Corporation 
throughout this report. The Consent Order requires Pennwalt to conduct a 
RCRA Facility Investigation (RFI) to determine the nature and extent of 
possible releases of hazardous waste or hazardous constituents from regulated 
units, solid waste management units, or other source areas into soils and 
possibly surface water and/or groundwater. This report addresses the 
requirement to prepare a document describing current conditions at 
Pennwalt’s East Plant.

shading their outlines. A portion of the East Plant is currently leased to 
Pressure Vessel Services, Inc. (PVS) for the manufacture of ferric chloride and 
the distribution of hydrochloric acid and caustic soda.

Historically, Pennwalt manufactured primarily inorganic chemicals at the 
East Plant, including caustic soda, chlorine, hydrogen, and ferric chloride. 
Pennwalt leased part of the East Plant, known as the Halowax area, to the 
Halowax Corporation of New York and subsequently to Bakelite Corporation, 
Union Carbide and Carbon Corporation, and Koppers Company, Inc., (now 
Beazer Materials and Services, Inc.) for the production of chloronaphthalenes 
and other chlorinated compounds. Other areas of the East Plant were leased 
to other tenant companies for the manufacture of hydrogenated fish oil and



FIGURE 1-1 PENNWALT EAST PLANT LOCATION MAP
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FIGURE 1-2 GENERAL SITE MAP EAST PLANT 
PENNWALT CORPORATION



Plant facility. This description is a comprehensive review of the avj 
background information and environmental conditions of the East Plant.

The objective has been accomplished through a diligent review of drawings
and files maintained by the Wyandotte plant, Corporate Central Engineering 
and Corporate Safety, Health and Environmental Affairs offices in King of

Specifically,
T Attachmen

A summary of past environmental permits requested and/or 
received, any enforcement actions, and their subsequent responses.

1-4
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1.2 OPJECTTV
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AND SCOPE

carbon tetrachloride. In summary, past chemical operations at the East Plant 
included production of ammonia, ammonium chloride, hydrochloric acid, 
hydrogen peroxide, calcium hypochlorite, carbon tetrachloride, chlorinated 
benzenes, and chlorinated naphthalenes as well as a gasification plant.

This includes a list of the documents and studies prepared with 
respect to these environmental permits.

A summary of all potential source areas of contamination. This 
includes the location, quantity of waste, identification of the waste 
or constituents, and identification of the additional information 
required.

A preliminary assessment and description of the existing degree and 
extent of contamination. This includes available monitoring data, 
identification of potential migration pathways, and potential 
impacts on human health and the environment.

Prussia, Pennsylvania. Specifically, the report contains the following 
information, as required by Attachment I, Task I of by the Consent Order:

• Maps that summarize the. regional location, pertinent boundary 
features, general East Plant physiography, hydrogeology, and 
historical use of the facility for treatment, storage, or disposal of 
solid and hazardous waste.

A history and description of ownership and operation including 
former tenant operations; associated solid and hazardous waste 
generation; treatment, storage and disposal activities. This includes 
a listing of raw materials used, products, byproducts generated, and 
locations of production areas.

A history of spills, summarizing approximate dates, amounts, 
locations, and response actions of past product or waste spills which 
involved hazardous constituents or hazardous wastes.

The objective of this report is to describe the current conditions at the East 
facility. This description is a comprehensive review of the available



SECTION 2

PHYSICAL FEATURES

5RAPHY AND SURFACE DRAINAGE2.1 T

identified by the Federal Emergency Management Agency in their Flood 
Insurance Rate Maps 2602460001B and 2602400005C to be between the 578.0
to 579.0-foot MSL contours as shown on the topographic map.

2.2 TANKS. BTHT.DINGS. AND UTILITIES

provided:

Tanks and Buildings Drawing W03-7114B, Plate 1

Paved Areas Drawing W03-7111A, Plate 9

2.3 SOLID AND HAZARDOUS WASTE TSDs

1092M2

Plate 10
Plate 11

Drawing W03-7101A, Plate 7 
Drawing W03-7102A, Plate 8

Easements and Right-of-Way
PVS, Water and Steam 
PVS, Access and Power

Pursuant to the East Plan RFI Scope of Work, maps depicting all tanks, 
buildings, utilities, paved areas, easements, rights-of-way, and other features 

. Due to the number and bulk of these drawings, 
.ppendix B. The following is a list of the drawings

2-1
I

I

Date; ly January iyyo 
Revision: 0

Utilities
Process Sewer 
Sanitary Sewer 
Water

Electrical Underground 
Services

Pursuant to the East Plant RFI Scope of Work, a map is to be included that 
presents the topo^aphy and surface drainage on the site, This map is 
included in Appendix A.

Drawing W03-7149, Plate 2 
Drawing W03-7100A, Plate 3 
Drawing W03-7104A, Plate 4 
Drawing W03-7145, Plate 5 
Drawing W03-7146, Plate 6

The plant site is essentially flat. As a result, there are no clearly defined 
surface water drainage and none is defined on the map. The surface 
impoundments (Ponds 1 and 2) are the only water containment feature 
onsite. Surface water enters the plant sewer system through catch basins, 
siunps, and manholes located throughout the site. The sewers discharge to 
the Detroit River through the plant’s NPDES treatment facilities.

As previously indicated, the Wyandotte plant is located near the Trenton 
Channel of the Detroit River. The plant lies in the 100-year floodplain and is

The solid and/or hazardous waste treatment storage and disposal facilities 
(TSDs) requested in the Consent Order are listed in Table 2-1. Their 
locations are presented in Figure 2-1.

RFI Scope of Work, maps depicting 
sas, easements, rights-of-way, and othi

are presented in this report, 
they are presented in Appei
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Table 2-1

Solid and Hazardous Waste TSDs

Pennwalt East Plant

DescriptionIdentification

50,000 gal tank1 Both

Tank 104^ 50,000 gal tank Both2

1,100 gal indoor tank3 Tank 4 Both

3,000 gal indoor tank4 Tank 6A Both

5 After

16,000 gal indoor tank6 Tank 1 Both

7 Both

8^ 225 sq ft indoor areaPCB Storage Area Both
gC 400 cu ft indoor areaAsbestos Storage Area Both

lO'^ Both

11 Both

12 Both

13 Before

Reject Liquor Tank14 Both

2-2
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40 ft X 60 ft curbed, 
reinforced concrete pad

Date: ly January lyyo 
Revision: 0

NPDES Neutralization
Tanks

Former Landfill 5 
(a.k.a. Burn Area)

SWMU
Number®

NPDES Surface Impound
ment (a.k.a. Ponds 1 
and 2)

Underground Injection
Wells

2 surface impoundments;
2 million gal total 
volume

Landfill
i

Drum storage
Containment Pad

3 Class V underground 
injection wells

A metal dumpster box 
located in a 10-ft x
12-ft indoor area, 
concrete floor and sump.

Tank 10 3 ’’’

Active
19 November 1980
Before and/or

After

5 concrete and/or steel 
tanks

100,000 gal. tank 
rubber lined

Anhydrous Ferric
Chloride Container’’



Table 2-1

Solid and Hazardous Waste TSDs

DescriptionIdentification

16 Both

Before

17 Halowax Area Before

Waste pile/landfill21

Detroit Edison Co. Pond After

2-31092M2

Ferric Chloride
Processing Area

Former Lime Sludge 
Storage/Disposal Area

SWMU
Number®

Copper recovery pad,
12-ft X 12-ft, reduc
tion tank sludge waste 
pile

Date: 19 January lyyu 
Revision: 0

Anhydrous ferric 
chloride wastes

Surface Impoundment 
fly ash

Pennwalt East Plant 
(continued)

Pitch pits, still 
bottoms.

Active
19 November 1980 
Before and/or 

After

26‘5

®As numbered in the Consent Order.
^Currently operated by Pressure Vessel Services, Inc. under a lease 
agreement.

‘^No RFI will be required for this Solid Waste Management Unit (SWMU) as 
indicated in the Consent Order, Attachment I, Table I, East Plant Scope 
of Work, pp. 53-56.
^Through the record search, this pond was identified as a fly ash settling 
pond and is included as a SWMU.
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FIGURE 2-1 SOLID AND/OR HAZARDOUS WASTE
TSDs, PENNWALT EAST PLANT
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2.4

shown in Figure 2-2. Tank 170 is a 2,000-gallon underground gasoline 
storage tank located in the northwestern corner of the facility near Building

in the former Taylor Chemical Area (Buildings 107 and 54) for storage of the 
raw material carbon disulfide.

The Consent Order requests information regarding underground pipelines in
addition to the listing of the undergroimd storage tanks. The only buried 
process piping consisted of lines from the brine wells to Building 43 and brine
sludge lines from Building 49A past Building 78 to Ponds 1 and 2.

2.5 SURROUNDING LAND USE

Surrounding land use information is presented in Figure 2-3. Property 
within the vicinity of the East Plant is primarily industrial. The pr

Avenue is the Municipal Wastewater Treatment Plant. Immediately to the 
west across Biddle Avenue is the Pennwalt West Plant. The area to the south

to the north and northwest of the plant. A small portion of the residential 
area on Grosse lie is within the 1-mile radius.

2-5
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Date; ly January lyyu
Revision: 0

97. A 1,000-gallon kerosene tank was located near Building 21 along Main 
Street. Plant personnel recall that this tank was emptied and filled with 
sand. The third undergrotmd tank was a mineral oil tank located at the 
southern end of Building 38D. Finally, four underground tanks were located 
in the former Taylor Chemical Area (Buildings 107 and 54) for storage of the

of the East Plant along the Detroit River is a decommissioned Firestone 
facility which manufactured wheels. To the east of the plant is the Detroit 
River and the northern tip of Grosse He Island, reportedly used for past BASF 
operations.

Review of Pennwalt files and drawings indicates a total of seven underground 
tanks on the East Plant, none of which was used for hazardous or 
nonhazardous waste service. There are no details available concerning piping 
associated with these tanks. The locations of the underground tanks are

To the north and west and within a 1-mile radius of the plant there are four 
schools. The residential areas within the 1-mile radius are primarily located

usage 
property 

along the Detroit River and immediately to the north of the East Plant is 
Wyandotte Cement and a decommissioned BASF facility which reportedly 
produced certain organic and inorganic chemicals including ethylene and 
propylene oxides, chlorine, and caustic soda. To the northwest across Biddle
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SECTION 3

OWNERSHIP AND LEASES

3.1 E ^ALT

River, south of Wye Street and north of the Firestone properties. Pennwalt 
originally acquired parcel A-W-OOl from the Detroit River Land Company in

3.2 TENANTS
3.2.1 FORMER TENANTS

The property was subsequently leased to 
e and Carbon Corporation, and Koppers

3.2.2 CURRENT TENANT

1092M2

was a coal-fired unit that produced electricity and steam for the East 
Detroit Edison leased and operated the power plant from 1963 to 1986.

JJaie: iy January lyyu 
Revision: 0

The only current tenant at the Pennwalt East Plant is Pressure Vessel 
Service, Inc. (PVS). The lease with PVS started on 30 December 1985 and has 
continued under several extensions. PVS manufactures ferric chloride and 
distributes inorganic industrial chemicals including hydrochloric acid and 
caustic soda. The location of the leasehold for the PVS operations is 
presented on Figure 3-2.

Pennwalt has leased portions of the East Plant to other parties for various 
purposes since the 1920s. The locations of the leased areas are shown in 
Figure 3-1. Table 3-1 outlines these leases in terms of the dates, area leased, 
and products.

The two major leases involved the Halowax area and the power plant. The 
Halowax area was used for the production of chlorinated naphthalenes and 
other chlorinated compounds. The original lessee for this area was the 
Halowax Corporation of New York.
Bakelite Corporation, Union Carbide and Carbon Corporation, and Koppers 
Company, Inc. (now Beazer Materials and Services, Inc.). The power plant 
was a coal-fired unit that produced electricity and steam for the East Plant.

Pennwalt’s holdings in the East Plant consist of parts of four parcels 
(A-W-OOl, A-W-002, A-W-004, and A-W-006) presently totalling approximately 
90 acres, located between West Jefferson Avenue (Biddle Avenue), the Detroit

1898, parcel A-W-002 from Eureka Iron and Steel Works in 1899, parcel 
A-W-004 from the Detroit Rock Salt (Company in 1937, and parcel A-W-006 
from the Village of Riverview in 1937.

3,-1
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SECTION 4

PRODUCTION HISTORY

4.1 E ALT

4.1.1 INORGANIC CHEMICAL PROCESSES

4.1.1.1 Chlor-Caustic

plant’s secondary operations. Salt brine used as a raw material for the 
process was pumped from production wells on Pennwalt property, primarily

to the cell room where electrolytic cells were used to apply an electrical 
current to the brine. The current caused the formation of gaseous chlorine

polyphosphates and surface active agents were added to form various 
products. The orthosil process fused anhydrous caustic soda with extremely

4-1
1092M2
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The chlor-caustic process produced hydrogen, chlorine, and sodium hydroxide 
(caustic) which were both finished products and intermediates used in the

The Orthosil process produced sodium orthosilicates to form the base for a 
product line of heavy duty cleaners. Additives and builders such as

fine grained silica (140 to 200 mesh) to form a 2 to 1 molar ratio of sodium to 
silicate as follows:

4NaOH + SiO2^ 2NaOH • Na2SiO3-h H2O

Historically, Pennwalt manufactured primarily inorganic chemicals at the 
East Plant. Chemical production focused on the manufacture of chlorine and 
caustic soda utilizing the region’s natiu-al salt deposits. Other, secondary 
chemical operations included the production of ammonia, ammonium chloride, 
hydrochloric acid, hydrogen peroxide, anhydrous and liquid ferric chloride, 
perchloron (calcium hypochlorite), ammonium and potassium persulfate, and 
orthosilicates. Table 4-1 presents the products, byproduct wastes, raw 
materials, and locations of the various operations at the East Plant. Plate 1 
of Appendix B provides a listing of building numbers their uses and a map of 
their locations. Pennwalt ceased all chemical manufacturing operations at 
the East Plant in December 1985.

the Brine Field areas. The brine was heated to 150°F with steam. Caustic 
and soda ash were then added to remove the calcium and magnesium 
impurities from solution. The brine was heated further to 190°F and pumped 
to the cell room where electrolytic cells were used to apply an electrical

and hydrogen which were collected and transferred to other buildings for 
further purification and processing. The remaining brine solution, called cell 
liquor, contained salt and caustic. This cell liquor was concentrated to 50 
percent using steam operated evaporators. The salt and caustic were 
separated in centrifuges. The salt was dried and shipped in bulk. The caustic 
was cooled, and iron was removed. Caustic was then processed through 
evaporation units to produce 50 and 70 percent solutions and solid flakes. 
The process byproducts and wastes included salt, brine purification muds, 
and spent sulfuric acids. When graphite cells were used in the operation, 
chlorinated hydrocarbons wastes were formed. Asbestos wastes were 
produced when diaphragm cells were used.

4.1.1.2 Orthosil
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4.1.1.3 Add

The acid plant or synthetic acid process at Pennwalt’s East Plant produced 
muriatic (hydrochloric) acid. Hydrogen and chlorine produced in the cell room

4.1.1.4 Ammonia

The ammonia plant utilized hydrogen from the chlor-caustic process and
nitrogen from the air to produce ammonia. A portion of a circulating gaseous 
hydrogen and nitrogen stream was catalytically converted to ammonia gas.

condensate from the hydrogen peroxide operation. The waste produced by this 
process was the carryover condensate from the vapor condensers which could
have contained trace amounts of ammonia.

4.1.1.5 Sal Ammoniac (Ammonium Chloride)

The Sal Ammoniac process burned hydrogen in a chlorine atmosphere to form 
gaseous hydrogen chloride. This vapor was cooled and absorbed by process

4.1.1.6 Potassium and Ammonium Persulfate

4-4
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tank where additional ammonia was added to control the pH. The liqi 
then pumped to a vacuum crystallizer where pressure and temperatu 
adjusted to remove water and supersaturate the ammonium chloride 
solution. Supersaturation was lost in the crystallizer allowing growth of the

The ammonia gas was removed from the gas stream using refrigerated 
condensation units. Both anhydrous and aqueous ammonia were produced. 
The aqueous form was made by combining the condensed ammonia with

otmd and 
-le wastes 

waters containing

Potassium and ammonium persulfate were also produced at Pennwalt’s East 
Plant. Ammonia from the onsite ammonia plant was reacted with sulfuric 
acid to form ammonium sulfate. This was then combined with sulfuric acid 
and routed through electrol3rtic cells to form ammonium persulfate. The 
ammonium ion was then displaced using potassium sulfate to form potassium 
persulfate. Acidic wastewaters from process vessel washouts and vent 
scrubber units were produced by the process.

crystals in a suspension container. The crystals were removed from the 
crystallizer, centrifuged, and dried. The wastes produced by this process were 
acidic wastewaters from process vessel washouts and vent scrubber units.

and purified in coolers or scrubbers were burned together to form gaseous 
hydrogen chloride. This was absorbed in water to make muriatic acid. Acidic 
wastewaters were produced in the scrubber units for the process.

gaseous hydrogen chloride. Ihis vapor was cooled and absorbed by process 
liquors in a mixing tower. Ammonia vapor and the acid rich process liquors 
were combined in a reaction vessel to generate ammonium chloride.

The acidic ammonium chloride process liquor flowed to the neutralization 
tank where additional ammonia was added to control the pH. The liquor was 
then pumped to a vacuum crystallizer where pressure and temperature were

After the reaction was complete, the product was flaked, then 
screened. Fine particles were recycled or packaged as necessary, 
produced in this operation were primarily process wash watei 
inert solids and unreacted caustic soda.



4.1.1.7 Hydrogen. Peroxide

produced by the process.

4.1.1.8 Anhydrous Ferric Chloride

4.1.1.9 Tnqiiid Ferric Chloride

liquid ferric chloride was produced by reacting scrap iron material with spent 
ickle liquor from the steel finishing industry in reduction tanks. The liquor

4.1.1.10 Perchloron

4.1.2.1 Carbon Tetrachloride
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water-cooled vertical tower. Scrap iron was charged intermittently from 
above and pre-heated chlorine gas was fed continually from the bottom. The 
reaction was exothermic and the reactor temperature was controlled to yield 
an exit temperature of between 400° and 600°C.

I

I
I

Li,
pic 
is then circulated counter-currently through a chlorine tower to achieve the 
desired concentration. The reduction tank sludge was the primary waste 
produced in this process.

Anhydrous ferric chloride was made by combining gaseous chlorine with 
specially selected scrap iron. The raw materials were combined in a

cells to yield a weak peroxide. This was then distilled to a 30 percent
Tocesses, acidic 
•ber units were

Vaporized ferric chloride and excess chlorine gas exited out the top of the 
reactor to a sublimation chamber. Here, the reaction gas cooled and ferric 
chloride condensed as solid crystals. The excess chlorine and ferric chloride 
exited the sublimation chamber as gasses and were scrubbed with a ferrous 
chloride solution. This formed an aqueous ferric chloride solution thereby 
maximizing use of the raw materials. The unreacted metal (furnace plug) at 
the bottom of the tower was periodically removed and was the primary waste 
from the process.

In the 1930s, Pennwalt (then Pennsylvania Salt Manufacturing Co.) and the 
J.T. Baker Chemical Company, in a joint venture, purchased the Taylor 
Chemical Company of Penn Yan, NY, to manufacture carbon tetrachloride. 
For carbon tetrachloride production they acquired a process abroad and built 
a plant within the East Plant. It was located at former Building 54, which 
was near Building 107.

Perchloron was produced by reacting lime (calcium hydroxide) with chlorine. 
The resulting calcium hypochlorite was filtered, centrifuged, dried, ground, 
and packaged as Perchloron. Byproduct streams were a reject liquor stream 
containing 1 to 3 percent available chlorine plus salt and lime from the 
centrifuging of the mother liquor; and a slurry of lime, diatomaceous earth, 
and residual chlorine from the filtering step.

4.1.2 ORGANIC CHEMICAL PROCESSES

Hydrogen peroxide was produced at the facility by combining ammonium 
persulfate, sulfuric acid and water. This mixture was put through electrolytic

hydrogen peroxide solution. As in the two preceding pi 
wastewaters from process vessel washouts and vent scrubl



4.1.2.2 Monochlorobenzene

4.1.2.3 Chloroform

Chloroform was produced during the 1930s and 1940s in the liquid bleach
plant, Building 12. Chloroform was produced by reacting acetone and calcium 
hypochlorite. Calcium acetate and calcium hydroxide were produced as
byproducts.

4.1.3 OTHER PROCESSES

4.1.3.1 COAL GASIFICATION

industry operated. The specific process utilized by 
determined from the available records. However, a

4-6
1092M2

Condensation, where the coal gas was cooled to remove the tar 
fraction.

Distillation, where the coal was heated to drive off the organic 
carbon-based materials. Sometimes steam was used to heat the coal.
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'er the years that the 
_• Pennwalt could not be 

   , an overview of the basic 
process would include the following three general operations:

This was a two-step process. First, carbon disulfide was treated with chlorine 
in the presence of iron in a lead-lined still with a reflux condenser and heating 
coils:

These products were separated by distillation and the sulfur monochloride 
was treated with carbon disulfide to produce more carbon tetrachloride:

Monochlorobenzene was produced by Pennwalt in former Buildings 107 and 
54. Review of Pennwalt files indicate production of monochlorobenzene was 
discontinued by 1948.

Monochlorobenzene was produced by the addition of chlorine gas to liquid 
benzene in a chlorination reactor. The chlorinated product was then 
neutralized with soda ash. This crude product was then crystallized at 
controlled temperatures, filtered and centrifuged. Steam distillation was then 
used to purify it. The solidified product was ground and screened to yield a 
finished product with a grain size of approximately 2 to 4 mm. The record 
search found little information concerning the byproducts or wastes 
produced. However, still bottoms could have been produced in the distillation 
step.

Fe
CS2 + 3 CI2 SsC12 + CCI4

No records were found that document the coal gasification plant operation on 
the East Plant. Drawings indicate it was located near the present Building 
107. Operations were from 1900 to the 1920s.

Coal gasification processes changed significantly over the

CS2 + 2S2CI2 -> CCI4 + 6S

The primary byproduct/waste from this process was elemental sulfur which 
was reused.



and sulfuric compounds were also present. Tar was a typical byproduct of 
coal gasification. Reportedly, the coal tar was used in making asphalt for the

4.2.1 FORMER TENANT PROCESSES

4.2.1.1 Chlorinated Hydrocarbons (Halowax)

Aroclors, bisphenol-a, and epoxy resins. The Halowax 
conducted and controlled by the tenants, utilizing

system similar to ch 
chlorinated benzenes,

4-7
1092M2
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------------- jn. lhe chlorinated nap------------ ------------------------------------------------  
soda ash. It was then put through a distillation process to purify it.

Chlorinated benzene production involved benzene chlorination on a toll 
conversion basis. The chlorinated benzene (predominantly hexachloro
benzene) was cooled in pans and placed in drums as a solid. The chlorinated 
benzene products did not require neutralization or distillation.

The ter phenol and paraffin chlorination was accomplished in a reaction 
system similar to chlorinated naphthalene production. However, as with 
chlorinated benzenes, chlorinated paraffins did not require neutralization or 
distillation. Filtration was used for final product polishing.

plant pavement. No description of this process was found in the record 
search. Typical wastes produced by gasification processes include ash, slag, 
clinkers, cooling waste waters, and spent iron oxide.

4.2 TENANTS

• Purification, where the gas was washed and/or contacted with iron oxide 
chips to remove toxic materials from the gas.

In addition to these three basic processes, enrichment processes such as 
carburition were; utilized in some cases. In carburition petroleum distillates 
were mixed with the hot coal gases and cracked in a brick chamber. Other, 
later, enrichment processes utilized catalysts to modify the chemical makeup 
of the gas constituents.

The coal or water gases produced were a mixture of hydrogen, methane, 
carbon monoxide, nitrogen and carbon dioxide. Trace quantities of cyanide

In the chlorinated naphthalene production process, naphthalene was placed in 
a reactor (kettle), a catalyst (ferric chloride) may have been added and dry 
chlorine gas was bubbled through it to achieve the proper degree of 
chlorination. The chlorinated naphthalene was then neutralized with lime or

As described in subsection 3.2.1, the Halowax area has been leased by several 
companies for the production of chlorinated hydrocarbons including: 
chlorinated naphtalenes, chlorinated benzene, chlorinate^ paraffins, 
chlorinated ter phenol, / , \
area operations were conducted and controlled by the tenants, utilizing 
chlorine purchased from Pennwalt. Other raw materials were produced 
offsite. The following paragraphs are based on information provided by 
Beazer Materials and Union Carbide in response to a 104(e) request by EPA, 
dated 24 August 1989 and 6 September 1989, respectively. Process 
information is detailed on Table 4-2.
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4.2.1.2 Coal Power Plant

produce steam. The

chlor-caustic process was blown or bubbled through the oil in the presence of a 
catalyst, probably nickel based, until the oils were saturated with hydrogen.

East Plant facility. PVS produces ferric chloride using 
described in Subsection 4.1.1 PVS also distributes h
caustic soda.
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Detroit Edison leased from Pennwalt and operated a coal-fired power plant on 
the East Plant between 1963 and 1986'. The plant supplied power and steam 
for the East Plant. Coal was used to fire boilers and produce steam. The 
steam was used to drive turbines which generated the electricity and was also 
used in various plant manufacturing. The main wastes produced by this type 
of plant are fly ash and bottom ash. It was reported that these wastes were 
removed from the East Plant to Detroit Edison’s offsite ash disposal landfill. 
Detroit Edison also operated a wastewater treatment system, including a 
settling pond for removal of entrained fly ash. The settling pond was cleaned 
and filled with clay material from the pond banks before Detroit Edison 
vacated the site.

4.2.1.4 Hydrogen

Jim O’Donnell, Inc., (formerly Wall Gases, Inc.; formerly Wall-Colmonoy, 
Corp.) bought hydrogen from Pennwalt’s chlor-caustic process and compressed 
it into cylinders for sale. There was no chemical reaction process involved.

4.2.2 CURRENT TENANT PROCESS (FERRIC CHLORIDE)

Pressure Vessel Service, Inc. (PVS) is the only current lessee operating on the 
East Plant facility. PVS produces ferric chloride using the same process as 
described in Subsection 4.1.1 PVS also distributes hydrochloric acid and

4.2.1.3 Hydrogenated Fish Oil

Wyandotte Oil and Fat (later W.G. Smith Co., later Archer-Daniels-Midland) 
produced hydrogenated fish oil at the East Plant. Hydrogenation of oils and 
fats hardens them and reduces their natural odors. Hydrogen from the

Aroclor production consisted of melting still bottoms from Dow Chemical’s 
diphenyl oxide process followed by chlorination, neutralization and distillation.

Epoxy resin production involved placing ortho cresol and epichlorohydrin in a 
reactor with a calalyst.

No process description for bisphenol-a was found in the record search.



SECTION 5

SPILL HISTORY

identification of the material spilled, the approximate 
location of the spill, and a description of the response

T

\

5-1
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This table includes 
! amount spilled, the 

response action. The record 
review found only spill incident records which date back to November 1979. 
No spill documentation exists prior to November 1979. Also, no former tenant 
spill information is available.

In Table 5-1, the material spilled and spill location are coded by number. A 
key to the code numbers is presented in Table 5-2. The spill incident reports 
are provided in Appendix C.

As requested in the Consent Order, Table 5-1 presents a list collected from a 
review of Pennwalt plant and corporate files of past product and waste spills 
of hazardous wastes or hazardous constituents.
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Key.to Spill Codes

Material Code

Location Code

I
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'•I

• [

1

.1

8
9

10

1
2 

, 3
4
5

i

Table .5-2
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Revision: 0

Building 25-D, Chlorine Liquefaction 
East of Building 56 - Control Lab 
Copper Recovery Slab '
Building 109 . '
Neutralization Station for Outfall 003 
West of Reduction Tank

Waste H2SO4
FeClj, FeC12 - lead, hazardous constituent
Hydraulic Oil
Reduction Tank Sludge
PCB . ,

1
2
3
4
5
6
7 , Building 63A, Southwestern Corner 

Building .63A, Pumphouse
Anhydrous Ferric Scrubber Tank Dike 
Building 43 .'



SECTION 6

'TT ACTIONSPERMITS AND ENFORCE;

6.1 PERMITS

operations at the East Plant. The permits fall into three general categori 
water, air and solid/hazardous waste permits. The laws and regulatii

g requirements for outfalls 001, 002, 003, 005 and 
'DES permit required monitoring at the outfalls and

Pennwalt operated permitted waste injection wells. These were permitted as 
Underground Injection Wells, by the State of Michigan Geologic Survey

6.1.2 AIR

6-1
1092M2 0

The Wayne County Department of Health, Air Pollution Control Division has 
been delegated the authority to issue Certificates of Operation for emission

d 018 produced the brine used to slurry 
for injection. All five wells penetrate the same salt 
have been on standby status since 1986.

JU ate; ia uaiiUaiy xaav 
Revision: 0

Division of Mineral Resources. Their permit numbers are listed in Table 6-1. 
Disposal wells 004, 006, and 015 were included as part of the 1975 NPDES 
permit.

These wells are considered Class V wells by EPA and were permitted by nile 
under the Underground Injection Control Program (40 CFR 144). The wells 
were used to inject nonhazardous materials from East Plant settling ponds, 
including calcium and magnesium salts from the past brine purification 
process. The materials were injected into a salt formation cavity 1,200 to 
1,300 feet below ground surface. Wells 004, 006, and 015 were injection wells 
while 016 and 018 produced the brine used to slurry the nonhazardous solids 

;t formation. These wells

Pennwalt applied for and received various environmental permits for 
pries;

regulations 
under which these permits were issued were enacted/promulgated in the late 
1960s (water), the 1970s (air), and the early 1980s (solid and hazardous 
waste). Therefore, there were no permits prior to 1960.

6.1.1 WATER

Pennwalt was issued a National Pollutant Discharge Elimination System 
Pernlit (NPDES Permit No. MI0002381) to discharge treated process waters 
and cooling waters from the East and West Plants. Plant effluent was 
discharged to the Wye Street storm sewer, the Detroit River and Monguagon 
Creek, a tributary of the Detroit River. The permit specified the discharge 
limitations and monitoring requirements for outfalls 001, 002, 003, 005 and 
006 (West Plant). The NPDES permit required monitoring at the outfalls and 
the water intake for flow, pH, chlorides, oil and grease, temperature, total 
suspended solids, ammonia, copper, lead, iron, and residual chlorine. The 
NPDES permit was revised to address the East Plant shutdown in 1985 and 
was reissued on 19 September 1986, covering only West Plant operations. As 
a result of the reissued permit. Outfall 006 was renamed Outfall 001.



Table 6-1

Permitted Waste Injection Wells

Permit NumberWell Number.

6-2
1092M2

I

004
006
015
016
018

49-736-882
48-736-882
47-736-882
153-746-782
171-756-782

Uate. ±3 tifciiiuaiy 
Revision: 0



6.1.3 SOLJDZHAZARDOUS WASTE

A closure plan in compliance with 40 CFR 265.115 was prepared
(12 December 1985) for Tanks 4 and 6A. It was approved by EPA 
(9 June 1986). The tanks had been closed in accordance with the

storage of spent pickle liquor. Spent pickle liquor 
recyclable raw material, which excludes its class
hazardous waste.

This was approved by EPA (19 August 1986) and the unit 
on 27 March 1986. Closure, in accordance with the app

6-3
1092M2
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certificates were reissued each year for many individual sources. Appendix D 
provides a listing of the process sources and their certificate numbers for each 
year.

plan in December 1985. This was certified by a Professional 
Engineer (23 June 1986) and EPA was notified (27 June 1986) as 
requested.

Tanks 103 and 104 are currently being used by the lessee (PVS) for 
• is used as a 

assification as a

A separate closure plan was prepared for the container storage pad. 
This was approved by EPA (19 August 1986) and the unit was closed 
on 27 March 1986. Closure, in accordance with the approved plan 
was certified by a Professional Engineer (27 August 1986) and EPA 
was notified (28 August 1986).

In regard to the waste management units in the East Plant, after the plant 
shut down in 1985, the following actions were taken:

Tank 1 was closed. Since this tank held wastes for less then 90 days 
no formal closure plan was required. The tank was emptied and 
cleaned in December 1985. This work was done in compliance with 
40 CFR 265.197.

Pennwalt (EPA I.D. Number MID005 363 114) submitted Part A of its RCRA 
permit application on 13 November 1980. Revisions to this were submitted on 
13 August 1982 and 3 October 1984. Pennwalt submitted the Part B of its 
RCRA permit application on 1 April 1985. These applications covered 
Pennwalt’s hazardous waste operations for both the East and West Plants. 
The hazardous waste management units on the East Plant, which were listed 
in the application, included:

Tank 1 for accumulation of alkaline waste from chlorine scrubbing 
tower effluent, for less than 90 days.

Tanks 4 and 6A for storage of waste sulfuric acid.

Tanks 103 and 104 for storage of spent pickle liquor (later the 
material was defined as a recycleable material and not a hazardous 
waste by definition).

Container storage pad.

The Part B permit application was revised in October 1985 and May 1986. 
These revisions address the East Plant shutdown. All waste management 
units on the East Plant were removed from the application. On 16 April 1987, 
Pennwalt withdrew the remainder of its Part B application.



6.2 MT ACTIONSBCE

!ged NPDES permit excursi 
6. Pennwalt paid $100,000

through the process sewer outfalls and were reportable quantities, the U.S. 
Coast Guard became involved. The following is a list of the reportable

I

An alleged 12,000-gallon caustic soda discharge, 
lectric storm blew fuses on primary circuit; after

1092M2

MDNR WRC, Final Order of Abatement No. 1931, October 1977. 
Modified the schedule of compliance with the original effluent 
limitations and required Pennwalt to develop and implement a

i
6-4
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and required Pennwalt to develop and imp^ 
program to achieve compliance with the Best Practicable Control 
Technology (BPCT) effluent guidelines. It also required a payment 
of $150,000 for liquidated damages in respect to past excursions. 
Pennwalt installed upgraded pH control facilities for BPCT and paid

quantity spills which involved the U.S. Coast Guard enforcement actions:

• U.S. Coast Guard Notice of Violation; Case No. 09-1073/83, 
18 November 1983. . 
on 27 June 1983. Electric storm blew fuses 
short period the fuses on the alternate power supply blew. Power 
was out for approximately 1 hour. Part of the sodium hydroxide was 
neutralized by the outfall treatnient facilities. A penalty 
assessment of $1,750 was made on 7 March 1984. This was later 
reduced to $1,000 and paid oh 28 March 1984.

the liquidated damages, as required.

MDNR WRC, Final Order of Abatement No. 1994 , 19 February 
1981. Required payment of $180,000 in liquidated damages and 
implementation of a Pollution Incident Plan (PIP) for secondary 
containment and spill prevention facilities. Pennwalt installed 
extensive PIP facilities and paid liquidated damages, as required.

State of Michigan v. Pennwalt, Circuit Court for City of Ingham, MI, 
C.A. 86-57673-CE. Alleged NPDES permit excursion. Consent 
Decree 18 November 1986. Pennwalt paid $100,000 in damages. 
That portion of the penalty associated with the East Plant involved 
past excursions, since the East Plant had ceased operations in 
December 1985.

As indicated in Section 5, some spills of various materials and amounts 
occurred at the East Plant. For those spills that reached the Detroit River

In addition to the permits issued to Pennwalt by the regulatory agencies, 
several enforcement actions were also issued. For the purposes of this report, 
an Enforcement Action is an administrative order that includes notification of 
permit non-compliance, a request for response action within a specific 
schedule, and possible penalties. The majority of enforcement actions issued 
to Pennwalt pertained to its NPDES permit. The NPDES permit had been 
modified by Final Order No. 1931 in October 1977, which modified the 
schedule of compliance contained in the original permit. The enforcement 
actions issued with regard to the NPDES permit are listed chronologically as 
follows:



I

♦
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U.S. Coast Guard Notice of Violation; Case No. 09-1093/83, 
18 November 1983. An alleged oil discharge on 26 July 1983. A 
penalty assessment of $2,000 was made on 24 February 1984 which 
was paid on 28 March 1984.

U.S. Coast Guard Notice of Violation; Case No. 09-1092/83, 
18 November 1983. An alleged cell liquor (18,000 to 20,000-gallon) 
discharge on 31 August 1983 due to power outage. A penalty 
assessment of $5,000 was made on 3 April 1984 which was paid on 
30 April 1984.

U.S. Coast Guard Notice of Violation; Case No. 09-1119/83, 
13 January 1984. An estimated 400 pounds of ferric chloride was 
released on 20 October 1983 due to a leaking chain plug on the 
copper recovery pad. Penalty assessment of $2,500 was paid on 28 
March 1984.

U.S. Coast Guard Notice of Violation. Caustic soda release on 
7 August 1985. Pennwalt paid $5,000 penalty.

U.S. Coast Guard Notice of Violation, Case No. 5D/003/86; 2 June 
1986, Citation No. MV 86001334. Alleged ferric/ferrous chloride 
discharge on 5 January 1986. Spill caused by Pennwalt lessee, 
Pressure Vessel Service, Inc. (PVS). The Coast Guard found PVS 
liable.



SECTION 7

NATURE AND EXTENT OF CONTAMINATION

»
Wyandotte, Michigan," WESTON, January 1987, referred to herein as the 
WESTON Study. A copy of the WESTON Study is included As Appendix E to

7.1 TANKS 103 AND 104 ( Js 1 and 2)

SWMU Characterization:

7.2 TANK 4 (SWMU 3)

SWMU Characterization:

7-1
1092M2

provide a complete compilation of the environmental assessment conducted at 
the site.

Location: Within chlorine liquefaction plant along Wye Street, 
indoors in Building 25C.

Contamination Assessment: This unit was not included in either the Scope of 
Work of the WESTON study or the VSI report.

Date: ly January iyyu 
Revision: 0

Pursuant to the East Plant RFI Scope of Work, a description of the existing 
information concerning the nature and extent of potential contamination is 
presented herein. This information is to include a summary of possible source 
areas, identifying the location of the area, type and quantities of solid and 
hazardous wastes, and any additional data requirements. These areas, as 
specified in Attachment I, Task I of the Consent Order, are listed in Table 
7-1. The locations of these areas are presented in Figure 7-1.

The units identified in Table 7-1 are characterized individually in the 
following subsections according to the format described in the Consent Order 
(Attachment 1, Task I). As also requested in the Consent Order, data 
previously collected to assess the presence of contamination are summarized 
with the appropriate source description. Pursuant to the Consent Order, 
additional information requirements concerning the nature and extent of 
contamination pertaining to these units will be detailed in the RFI Work 
Plan. The primary sources of reference used to develop the Section 7 
information were the July 1987 EPA Visual Site Investigation (VSI) Report 
and the report entitled "Environmental Study, Pennwalt East Plant

Location: South of liquid ferric chloride plant (Building 63B).

Dimensions: 50,000 gallons each.

Description: Aboveground, rubber-lined steel tanks with collection 
sumps. Used to store spent pickle liquor.

Waste Managed: None.

Hazardous Constituent: Hexavalent chromium and lead.



Table 7-1

Identification Description

50,000 gal tank1

2 50,000 gal tank

1,100 gal indoor tank3 Tank 4

3,000 gal indoor tankTank 6A4

5

10,000 gal indoor tank6 Tank 1

7

8^ 225 sq ft indoor areaPCB Storage Area
gC 400 cu ft indoor areaAsbestos Storage Area

lO'^

11

12

Landfill13

Reject Liquor Tank14

7-2
1092M2

40 ft X 60 ft curbed, 
reinforced concrete pad

3 Class V underground 
injection wells

100,000 gal. tank 
rubber lined

Solid Waste Management Units 
and Other Source Areas 
Pennwalt East Plant

Tank 103^

Drum storage
Containment Pad

NPDES Neutralization
Tanks

SWMU
Number®

NPDES Surface Impoundment 
(a.k.a. Ponds 1 and 2)

A metal dumpster box 
located in a 10 ft x 12 
ft indoor area, concrete 
floor and sump

Former Landfill 5 
(a.k.a. Burn Area)

2 surface impoundments;
2 million gal total 
volume

Tank 104*’

5 concrete and/or steel 
tanks

Underground Injection
Wells

xjate; uauuary xoov 
Revision: 0

Anhydrous Ferric
Chloride Container^



• Table 7-1

DescriptionIdentification

15

Ferric Chloride Processing
Area'’

16

Halowax17

Buildings 64 and 64B18

Former Synthetic HCl Plant Buildings 64 and 64B19

Buildings 35A and 38A20

Waste pile/landfill21

Building 107 areaFormer Mond Gas Area22

Former Taylor Chemical Area Building 107 area23

24

Monitor Well 12 Near Building 7925

7-3
1092M2

Buildings 71A, 71 and
16

12 ft X 12 ft copper 
recovery pad and former 
waste pile

Area between where 
Buildings 35A and 38A 
were formerly located

uaie: ly January lyyu
Revision: 0

Former Lime Sludge
Storage/Disposal Area

Coal pile and runoff 
areas

SWMU
Number®

Wyandotte Oil and Flat
Plant

Former Coal Pile
Storage and/or Runoff
Area

Area associated with 
former Halowax opera
tions including former 
pitch pits

Former Ammonium Chloride
Plant

Solid Waste Management Units 
and Other Source Areas 
Pennwalt East Plant 

(continued)



Table 7-1

Identification Description

26'a Detroit Edison Co. Pond

7-41092M2

SWMU
Number®

Surface impoundment, fly
ash

nate: ly January 
Revision: 0

Solid Waste Management Units 
and Other Source Areas 
Pennwalt East Plant 

(continued)

®As numbered in the Consent Order.
^Currently operated by Pressure Vessel Services, Inc. (PVS) under a lease 
agreement.

'"No RFI will be required for this SWMU as indicated in the Consent Order, 
Attachment I, Table I, East Plant Scope of Work, pp. 53-56. 

'^Through the record search this pond was identified as a fly ash settling 
pond and is included as a SWMU.
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FIGURE 7-1 SOLID WASTE MANAGEMENT UNIT
LOCATIONS AND OTHER SOURCE AREAS 
PENNWALT EAST PLANT



Description:

Hazardous Constituent: None.

Contamination Assessment:

Under the requirements of 40 CFR 265.115, the closure plan for the 
tank was approved by the EPA on 9 June 1986. Closure was

♦

7.3 TANK6A( J4)

SWMU Characterization:

Contamination Assessment:

tank was approved by EPA 
23 December 1985. Closure

/
7-6
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As detailed in the EPA VSI report, there are "no obvious signs of 
releases around the tank."

completed on 23 December 1985. Closure was certified by a 
Professional Engineer (23 June 1986) and EPA was notified (27 
June 1986).

This unit was not included in the Scope of Work of the WESTON 
study.

As detailed in the EPI VSI report, there are no obvious signs of 
releases from the unit.

Location: Within chlorine liquefaction plant along Wye Street, 
indoors in Building 25C.

Under the requirements^f 40 CFR 265.115, the closure plan for the 
\ on 9 June 1986. Closure was completed 

___________ _____  Jlosure was certified by a Professional Engineer 
(23 June 1986) and EPA was notified (27 June 1986).

Dimension: 3,000 gallons.

Description: Aboveground steel tank surrounded by concrete walls 
within a concrete bottom diked area with collection sump; empty.

Waste Managed: Waste sulfuric acid (H2SO4), hazardous due to 
corrosivity. The waste characterization as presented in Pennwalt’s 
3004(u) response is shown in Table 7-2.

Hazardous Constituent: None.

Dimensions: 1,100 gallons.

Description: Steel tank surrounded by concrete walls with a 
reinforced concrete bottom diked area and collection sump.

Waste Managed: Waste sulfuric acid (H2SO4) hazardous due to 
corrosivity. The waste characterization as presented in Pennwalt’s 
3004(u) response is shown in Table 7-2.



Table 7-2

Waste Characterization - Tanks 4 and 6A*

Chemical Composition (by weight)a.
I)

Physical Stateb.

Liquid with finely divided suspended solids

Combustion Temperaturec.

Not applicable

d. Specific Gravity

Approximately 1.7

7-71092M2

iJate; i» January xaau
Revision: 0

*Section 3OO4(u) certification questionaire response submitted to EPA, 
29 May 1985.

H2SO4 - 90-95 percent
Fe2(SO4)2 - 0.1-2.0 percent
Carbon - trace
CI2 - <200 ppm
H2O - 5-10 percent



MT PAD (SWMU 5)7.4 DRUM STORAGE CONTA

SWMU Characterization:

Dimension: 40 feet by 60 feet.

Description: Staging area for containerized solids from ferric 
chloride operations, 6-inch reinforced concrete pad, curbed, currently
used for nonhazardous material staging, by the lessee, PVS, Inc.

Hazardous Constituents: Lead.

Contaminant Assessment:

7.5 TANK 1 (SWMU 6)

SWMU Characterization:

Hazardous Constituents: None.

Contamination Assessment:

7-8
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Revision: 0

Waste Managed: Anhydrous ferric chloride waste; characteristic 
hazardous waste due to corrosivity and EP Toxicity for lead.

As detailed in the EPA VSI report, this unit was described as "a 
clean and empty tank in good condition. No obvious signs of 
releases were noted."

Waste Managed: Spent scrubber solution, hazardous due to 
corrosivity.

This unit was not included in the scope of work for the WESTON 
study.

Description: Storage tank (less than 90-day) on a 1.5-foot-thick 
concrete pad with concrete walls; has been cleaned, is empty.

Location: South of the anhydrous ferric chloride plant (Building 
109).

In accordance with 40 CFR 265.115, closure of the containment pad 
was approved by EPA on 19 August 1986. Closure was completed on
27 March 1986. Closiu-e was certified by a Professional Engineer 
(27 August 1986) and EPA was notified (28 August 1986).

This imit was not included in the Scope of Work for the WESTON 
study.

Location: Within chlorine liquefaction plant (Building 25) along 
Wye Street, indoors in Building 25C.

Dimension: 10,000 gallons.



This unit was not part of the Scope of Work for the WESTON study.

EHDE CONTAINER (SWMU 7)7.6 ANHYDROUS

SWMU Characterization:

(jlugs),

Hazardous Constituents: Lead.

7.7 NFDES NEUTRAT JZATION TANKS (SWMU 11)

SWMU Characterization:

7-9
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Waste Managed: Furnace residue ( 
corrosivity when wet; EP Toxicity for lea

Contamination Assessment: This unit was hot included in the Scope of Work 
for the WESTON study.

Outfall 005 facilities received wastewaters from the brine 
purification, caustic concentration, and cell room process areas.

Location: Two stations are associated with Outfall 002 effluent 
flume, one tank with Outfall 003, and two aboveground tanks with 
Outfall 005.

Date; ±y January ryyo
Revision; 0

Outfall 003 facilities received storm drainage, non-contact cooling 
water from the anhydrous ferric chloride process, cooling water from 
the cell rooms, and wastewaters from the liquid caustic storage and
loading areas aind the muriatic acid area. These waters were 
neutralized with either .sulfuric acid or cell liquor (caustic), as 
appropriate. This outfall is currently operated by the lessee, PVS, 
Inc.

Dimensions: 40,000 gallons (total) - Outfall 003; 14,000 gallons 
(total) - Outfall 005. Outfall 002 had no tanks; neutralization took 
place at two locations within the outfall flume.

Description: Outfall 002 facilities received the truck garage 
drainage, storm drainage, hydrostatic test water from chlorine tank 
testing, cooling water from the cell room, and chlorine liquifaction 
and wastewater from the caustic evaporator process. These waters 
went through primary pH adjustment with carbon dioxide and then 
a second pH adjustment with either sulfuric acid or cell liquor 
(caustic), as appropriate. This outfall is currently plugged and 
inactive.

Location: Anhydrous ferric chloride plant, inside Building 109.

Dimension; 10 feet by 12 feet area.

Description; Steel dumpster, located indoors on concrete floor with 
collection sump. Currently used by lessee, PVS, Inc.

hazardous due to



Waste Managed: Wastewaters from East P 
characteristic hazardous waste due to corrosivity.

Contaminant Assessment:

J 12)

Contaminant Assessment:

Groundwater sampling results from WESTON Study are presented 
in Table 7-4. This study indicated that polynuclear aromatic

7-10
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Waste Managed: Non-hazardous wastes from brine purification.

Hazardous Constituents: None.

The pond’s surface water and sediment samples presented in 
Pennwalt’s 3004(u) response were tested and characterized as not 
ignitable, corrosive, reactive or EP toxic. EP toxicity results are 
shown in Table 7-3.

uate; January laao
Revision: 0

hydrocarbons (PAHs) and volatile compounds in the groundwater 
were not associated with the impoundments, see discussion in 
Subsection 7.9.

These wastewaters were neutralized and pumped to the surface 
impoundments (Ponds 1 and 2) where solids settled out. The water 
was then pumped through pH neutralization facilities where carbon 
dioxide was used to lower the pH. This outfall is no longer active.

Waste Managed: Wastewaters from East Plant operations.

• No visible signs of contamination associated with any of the tanks 
were observed during the EPA VSI.

This imit was not a part of the Scope of Work for the WESTON 
study.

7.8 NPDES SURFACE IMPOUNDMENTS (SV
SWMU Characterization:

Location: Southeastern part of East Plant, along Detroit River.

Dimensions: 2-million gallon capacity.

Description: Clay-lined earthen dike ponds. Contain approximately 
1.5 feet of water and 1.5 feet of sediment.

As detailed in the EPA VSI report, wastewater in the ponds "was 
reddish-brown in color with the bottom portion consisting of a hard 
white precipitate. The surrotmding terrain was gravel covered and 
grassy."

Potential impact to groundwater in the ponds was evaluated in the 
WESTON Study. In the study, groundwater samples were collected 
and analyzed from MW-7, which is located between the 
impoundment and the Detroit River.

• Hazardous Constituents: None.
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Table 7-4

May 1986 September 1986
1.16.9

7-12
1092M2

18 
9J 
28
28 
6J 
4J 
5J 
3J 
5J 
9J 
34 
12J 
3J 
37

Groundwater Sampling Results
Monitor Well 7

Detected Inorganic
Compound

Detected Organic
Compound

jjaie; January
Revision: 0

Concentration
(ug/L)

150J
ND 

200J 
250J 
lOOJ 
450J 
150J 
lOOJ
150J 
350J

1,100
400J

ND 
1,400

Concentration
(ug/L)

Aluminum
Arsenic 
Beryllium
Calcium
Cobalt 
Copper
I ron
Magnesium 
Manganese 
Mercury
Nickel 
Potassium
Selenium
SiIver 
Sodium 
Thallium 
Vanadium
Zinc

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
2-Methylnaphthalene
Acenaphthylene 
Acenaphthene
Dibenzofuran
Fluorene 
Phenanthrene
Anthracene 
di-n-Butyl Phthalate
Fluoranthene

0.044
0.021
56.9

ND
ND
ND

4.68
1.41

0.044
ND

106
ND

0.144
23,200

2.1
ND

0.023

0.19
0.01

23
0.12
0.03

0.007
0.2
ND

0.07
0.16
123
0.1
ND

36,900
ND

0.35
ND



Table 7-4

May 1986 September 1986

Notes:

7-131092M2

uaie: ly January lyyo 
Revision: 0

NA
NA
NA

28
18 
lOJ 
13J
22
12J 
9J
3J

Concentration 
(ug/L)

Groundwater Sampling Results 
Monitor Well 7 
(continued)

ND = Not detected.
NA = Not analyzed.
J = Below guantification limit.

Detected Organic
Compound.

700
550
ND 

400J 
500 

250J
50J

150J 
150J

6J
42
11

Pyrene
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Pthalate
Chrysene
Benzo(b)Fluoranthene 
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene
Benzo (g,h,i) perylene
Methylene Chloride
Acetone
2-Butanone



J13)7.9 lA

SWMU Characterization:

Contamination Assessment:

Semi volatiles 0 to 50 ppm (predominantly PAHs). 
Volatiles 0 to 370 ppb (predominantly acetone).

g the WESTON Study, groundwater samp: 
MW-5, located at the southern edge of

7.10 REJECT LIQUOR TANK ( J 14)

SWMU Characterization:

7-14
1092M2

Description: Aboveground steel with rubber lining located on a 
3-foot concrete foundation, previously used by Pennwalt, presently 
used by PVS to store hydrochloric acid.

uate; iy oaiiuaiy xociv
Revision: 0

Pesticides/PCBs 0 to less than 2 ppm with concentrations 
generally decreasing with depth.

During the WESTON Study, groundwater samples were collected 
from MW-5, located at the southern edge of the defined soil 
contamination (Figure 7-2). Results of these analyses are presented 
in Table 7-5.

i.Tj 5 (Former Burn Area -

Analytical results of the groundwater sample collected from MW-7, 
located on the northern border of the burn area are presented in 
Table 7-4, Subsection 7.8.

Description: Burn area which was closed in the mid-1970s.

Wastes Managed: Refuse, construction and demolition rubble, 
chlorine cell parts, wastes from manufacture of orthosilicate and 
calcium hypochlorite, phenol-containing waste oil burned, temporary 
storage of drummed caustic waste.

Hazardous Constituents: Polyaromatic hydrocarbons (PAHs), 
phenols, volatile compounds, PCBs.

This area was identified in the WESTON Study as an area of 
concern based on a soil analysis that detected semivolatiles, 
volatiles, and PCBs (Aroclor 1260, 260 mg/kg) in test pit sample 
TP-28. Visual observations during the study were used to develop a 
map of the burn area to show the relative horizontal extent of 
contamination (Figure 7-2). Analyses of soil samples collected from 
borings drilled to 20 feet below grormd surface in this area define 
the horizontal and vertical extent of contamination as summarized 
in the following:

Location: Along Detroit River, south of impoundments.

Dimension: Approximately 600-foot by 400-foot area.

Location: Northern portion of the East Plant, near Wye Street.

Dimension: 100,000 gallons.
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Table 7-5

. Concentration (ug/L)

Concentration (mg/L)

J = Below quantification limit.Note:

7-16
1092M2

14.3
369

0.004

Groundwater Sampling Results
Monitor Well 5 (May 1986)

uate; oauuary
Revision: 0

Detected
Inorganic Parameters

3J
7J 
3J 
3J 
3J 
3J 
3J
2J
6J

0.4 J

1.4
29
55

1.59 
11,500

0.01
8,730
0.76

18,100

Detected
Organic Compounds

Aluminum
Calcium
Cadmium
Iron
Potassium
Magnesium
Manganese
Sodium
Zinc 
Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene
bis(2-Ethylhexyl)Phthalate
Chrysene
Benzo(b)Fluoranthene
Benzo(a)Pyrene
Methylene Chloride
Aroclor - 1260



Contaminant Assessment:

7.11 FORMER COAL PD.E STORAGE AND/OR RUNOFF AREAS (AREA 15)

Area Characterization:

Description: Coal pile removed, aboveground surface.

Wastes Management: None.

Hazardous Constituents: PAHs, heavy metals.

As shown in the report, upper soil samples from TP-21, TP-12, and TP-28 
contained the highest concentrations of individual PAH compounds with

7-17
1092M2

Date: ±y January xyyo
Revision: 0

Anal3rtical results of groundwater samples from MW-7, located south of the 
storage area, are presented in Table 7-2. Low PAH concentrations detected in 
the sample were partially attributed to the coal pile in the WESTON study.

Wastes Managed: Formerly used to store reject liquor containing 
1 to 3 percent calcium hypochlorite from the perchloron process.

Hazardous Constituents: Hexavalent chromium and lead.

Location: Area to the west, south, and north of sandblasting 
building (Building 78).

Dimension: Presently approximately 2 acres, in 1951 as much as 
9 to 10 acres.

concentrations exceeding 10 ppm. TP-21 is the only one of these samples 
located within the coal storage area. Samples from TP-20, TP-22, and TP-24, 
also located within the storage area, contained concentrations of individual 
PAH compounds at less than 10 ppm.

Contaminant Assessment: As specified in the EPA VSI, the area was 
characterized as a combination of vegetated and nonvegetated spots. No signs 
of stressed vegetation were noted.

The WESTON study included an evaluation to determine if PAH levels at the 
plant could be attributed to the coal stroage piles and related processes. The 
report concluded that the coal storage piles were probably only one of several 
facilities and practices which may have contributed PAHs (known 
constituents of coal) to site soils and groundwater.

As detailed in the EPA VSI report, this unit was described as "in 
good condition with no signs of staining on the surface." The 
surrounding area was noted to "consist of slightly reddish-brown, 
stained, nonvegetated spots" and other areas which "consist of 
various types of weeds and grasses."

This area was not included in the Scope of Work in the WESTON 
study.



RTC CTTTORIDE PROCESSING AREA (AREA 16)7.12

Area Characterization:

the ferric chloride process and cores from the anhydrous ferric 
chloride furnaces. The copper pad is currently used for this purpose
by PVS.

Contamination Assessment:

metals.

7.13 HALOWAX AREA (AREA 17)

Area Characterization:

operated by former lessees forDescription:

Waste Managed: Still bottom residues (pitch) and salt precipitate.

7-18
1092M2

222

Date: iy January ryyu 
Revision: 0

Location: Process area is Building 63 and SWMUs are to the south 
and west.

Wastes Managed: Iron and steeT scrap, furnace cores, sludge from 
iron solution tanks, sludge from the reduction tanks.

Hazardous Constituents: Chromium, lead.

Description: Process area operated by former lessees for
manufacture of chlorinated napthalenes, chlorinated benzene, 
chlorinated paraffin, chlorinated terphenols, Aroclors and epoxy 
resin, and bisphenol-a. Included pitch pits for still bottom residues.

Dimension: 200-foot by 100-foot area.

Description: Process area for ferric chloride includes two SWMUs: 
a 12-foot by 12-foot by 1-foot concrete recovery pad that is currently 
used by PVS; and a 50-foot by 150-foot waste pile no longer existing. 
Both units were used to contain sludge from iron solution tanks in

Location: Northeastern corner of east plant, along the Detroit River.

Dimensions: Approximately 500-foot by 500-foot area based on 
previous investigations.

As noted in the EPA VSI report, a pool of reddish-green oily water 
and dark colored sludge were contained in the recovery pad area.

During the WESTON study, two surface soil samples (SS-10 and 
SS-25) were collected around the recovery pad and analyzed for HSL

The results, as shown in Table 7-6, indicate that 
concentrations of copper in these samples at 83,800 and 1,740 
mg/kg, respectively, are higher than in other samples collected 
onsite. Blue-green staining of surface soils was observed in this 
area during sampling. Iron and chromium were also elevated in the 
SS-10 sample.



Table 7-6

Concentration (mg/kg)Sample

3,490SS-10
1.4
117
5.0

40,200
1.7

0.6

0.6

SS-25 4,620
8.7

2.4

7-19
1092M2

15.2
2,440

83,800
123,000

1,510
22,600

640
4,040

191
295

12.8
54.4

403

89.6
8,560

Date: ly January lyyu 
Revision; 0

Surface Soil Sample Results
Copper Recovery Pad Area

Detected
Inorganic 
Compounds

Aluminum 
Arsenic
Barium 
Beryllium
Calcium
Cadmium 
Cobalt 
Chromium 
Copper
I ron 
Mercury
Potassium 
Magnesium
Manganese
Sodium
Nickel 
Lead 
Antimony 
Vanadium 
Zinc
Cyanide
Aluminum 
Arsenic
Barium 
Calcium 
Cobalt 
Chromium
Copper 
Iron 
Mercury.
Potassium
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Cyanide

29.9
1,740

57,700
1.6
868
177

1,030
34.3
382

20.2
135
1.2



Contaminant Assessment;

napthalene/chloronapthalene concentrations, as shown in 
7. To determine the vertical and horizontal extent of

MKR AMMONIUM RTOE PLANT (AREA 18)7.14

Area Characterization: I

Location: Buildings 64 and 64B.

Dimensions: 50-foot by 50-foot area.

Description; Former ammonium chloride process area within
buildups - concrete floor with drain to sump and discharge to 
NPDES neutralization facilities. This area is now vacant.

Waste Managed: None.

Hazardous Constituents; None.

Contaminant Assessment:

Noted to be heavily vegetated in the EPA VSI report.

This area was not addressed in the WESTON study.

THETIC HCl PLANT (AREA 19)

Area Characterization:

Location: Buildings 64 and 64B.

7-20
1092M2

x?ate; oanuary xauv
Revision: 0

Hazardous Constituents: Chlorinated napthalenes, chlorinated 
benzene, Aroclors, cresols, toluene, phenol, and acetone.

Groundwater quality in the Halowax production area was 
established by MW-9. Ssample analyses indicated that the combined 
napthalene and 2-chloronapthalene concentrations in the 
groundwater was 25,000 ug/L. Chloroform, vinyl chloride, and 
chlorobenzene were also detected as shown in Table 7-8. 
Groundwater samples from MW-10, which is east of the Halowax 
area at the edge of the visibly contaminated soil, were characterized 
by lower concentrations of napthalene and chloroform at 270 ug/L 
respectively.

7.15 FORMER SYN

Soil boring samples collected during the WESTON study exhibited 
elevated : 
Table 7-7. _  
contamination in the Halowax area, visual observations made 
during excavation of the of test pits were combined with soil boring 
analytical data and evaluated. From these combined data, the 
vertical and horizontal extent of contaminated soils in the Halowax 
area, were determined and are presented in Figure 7-3. The affected 
area was delineated by contours representing the minimum depth at 
which a combined napthalene/chloronapthalene level concentration 
sum of approximately 100 mg/kg or higher was observed.



Table 7-7

212S-1 . 18BH-1

228S-1 NDBH-3

BH-5

BH-6

5BH-7 S-1 2.9

S-2 2 9.2BH-8

S-1 600 5,100BH-10

BH-11 S-2 17 144

7-21
1092M2

11
171

ND
10

20
269

Naphthalene 
(mg/kg)

2-Chloronaphthalene
(mg/kg)

Boring
Number

132 .
78

S-1
S-2
S-3
S-4

Naphthalene and Chlorinated Naphthalene Concentrations 
in Soil Borings - Halowax Area

S-2
S-3

Sample 
Number

uate; ±y uaiiuary xtiw
Revision: 0

3
23
23

8.6



FEETSCALE IN b

500400O 200 300100

7-22

FIGURE 7-3 HALOWAX AREA: CONTOUR LINES INDICATE DEPTH (IN FEET) 
OF SOIL CONTAINING OVER 100 MG/KG COMBINED 
NAPTHALENE AND 2-CHLORONAPTHALENE

L4



Table 7-8

Groundwater Results for Monitor Well 9, Halowax Area

)

Detected Organic Compounds

Semivolatiles

Volatiles

7-231092M2

1,180
97

4,620

15
28
IJ
4 J
59

200
86

860
320
45 
.12

3,400
14

71,700
6J

lOJ
9J
4J
3J

IIJ 
4J
ND 
ND
ND
ND

jL?ave; xa uauuary loao 
Revision: 0

ND
ND 
ND 
ND
ND
ND
950
2 5J

14,400
ND

7 5J
50 J 
50J
ND 

75J 
50J 
25J 

225J 
25J
2 5J

2-Chlorophenol
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
4-MethYlphenol
2.4- Dimethylphenol 
Naphthalene
Benzo(k)Fluoranthene 
2-Chloronaphthalene
2-Methylnaphthalene
Phenanthrene 
Fluoranthene 
Pyrene
Butyl Benzyl Phthalate 
Benzo(b)fluoranthene
Benzo(a)Pyrene 
Anthracene di-n-Butyl 
Phthalate
Benzo(a)Anthracene 
Cyrsene

1,700
70J 

8,500 
130J 
74J

1,000
ND
ND 
ND 
ND 
ND

May 86 
(ug/L)

Methylene Chloride 
trans-1,2-Dichloroethene
Chloroform
Benzene
Toluene
Chlorobenzene
Acetone
Vinyl Chloride
1.1- Dichloroethene
1.1- Dichloroethane
1.2- Dichloroethane

MW-9
September 86 

(ug/L)



Table 7-8

Detected Organic Compounds

Notes:

7-241092M2

26
2J
60
8

75
39

ND
ND
ND
ND
ND
ND

1.2- Dichloropropane 
trans-1,2-Dichloropropene
Trichloroethene
1.1.2- Trichloroethane
Benzene
Tetrachloroethene

May 86
(ug/L)

juave; January lyao
Revision: 0

ND = None detected.
J = Compound present below detection level. Value is estimated.

Groundwater Results for Monitor Well 9, Halowax Area 
(continued)

MW-9________
September 86 

(ug/L)



Dimensions: 50-foot by 50-foot area.

Waste Managed: Related wastewaters.

Hazardous Constituents: None.

Contaminant Assessment:

No observations of visual contamination in the EPA VSI report.

This area was not addressed in the WESTON study.

7.16 BUn.DINGS 35A AND 38A (AREA 20)

Area Characterization:

Location: Center of east plant along railroad i 
Buildings 35A and 38A, which have been demolished.

lant along railroad tracks between

Dimension: Approximate 400-foot by 50-foot area.

Description: Adjacent to chlor-caustic cell room.

SWMU Characterization:

Description: Waste pile - landfill, inactive.

Waste Managed: Lime sludge from surface impoundments, sludge is 
nonhazardous waste based on EP toxicity (Table 7-3).

Hazardous Constituents: None known.

7-25
1092M2

Waste Managed: None.

Hazardous Constituents: Lead.

Location: West of surface impoundments.

Dimensions: Approximately 300-foot by 100-foot area.

Date: xb uanuary x»yv 
Revision: 0

Description: Former HCl process area, inside building, concrete 
floor with drain to sump and discharge to NPDES neutralization 
facilities. Now an abandoned building with process equipment and 
empty process tanks.

Contaminant Assessment: Soil investigation results of the WESTON study 
indicated elevated lead concentrations in soil samples SS-18 and SS-17 (667 
and 1,370 mg/kg, respectively) located along the tracks between the 
buildings. This area was resampled and, the results showed only slightly 
elevated lead concentrations of 60 to 105 mg/kg in borings SS-17 and SS-18.

7.17 FORMER LIME SLUDGE STQRAGE/DISPOSAL AREA (SWMU 21)



Contaminant Assessment: Soil samples from test pits TP-26 and TP-27 were 
collected and analyzed during the WESTON Study. The results are presented
in Table 7-9.

7.18 FOR ^MOND GAS AREA (/
Area Characterization:

7.19 FORMER TAYLOR Cl CAL AREA (AREA 23)

Area Characterization:

Location: Near Building 107.

Dimensions: 100-foot by 200-foot area of operations, inactive.

iption: Production plant for carbon tetrachloride and
:hlorobenzene. Presently a vacant area.

Contaminant Assessment:

7-26
1092M2

Ma

Hazardous Constituents: Volatiles PAHs, cyanide, carbon disulfide 
(based on literature review).

Hazardous Constituents: Carbon disulfide, carbon tetrachloride, 
monochlorobenzene, benzene (based on knowledge of the process).

Waste Managed: Insufficient information available to determine; no 
records available.

Date: iy January iyyo 
Revision: 0

Contaminant Assessment: As shown in Table 7-10, soil samples collected 
from TP-21 during the WESTON Study showed PAHs concentrations at 
greater than 1,000 ppm and very low concentrations of other semivolatile and 
volatile compoimds. PAHs are known constituents of coal tars. Chlorinated 
benzenes may be attributable to the former Taylor Chemical area discussed 
below.

Description 
monocl

In the EPA VSI report, the area was described as containing small 
piles of a mixture of coal, gravel, and stone with spots of vegetated 
and nonvegetated areas.

Description: Produced coal gas for power plant, inactive.

Waste Managed: Insufficient information to determine; no records 
available, typical waste includes coal tar (based on literature 
review) which was reportedly used to make asphalt for the plant 
roads.

Location: Near Building 107.

Dimensions: Approximately 150-foot by 300-foot area of operations.



Table 7-9

Concentration (mg/kg)Test Pit

TP-26

2.3

0.06J

Concentration(mg/kg)Test Pit

TP-26

1.2
15,600

26.6

7-27
1092M2

0.27J
0.38J
0.18J
0.25J
0.24J

1.3
0.61J

Detected
Inorganic Parameters

1.4
2.1
1.4

0.3
2.5
8.2

Test Pit Soil Samples
Former Lime Sludge Disposal Area

jjaie; ly uanuary 
Revision; 0

1.2
0.21J
1.0.

0.73 
0 . OIJ 
0.2 8
0.02J

Detected
Organic Compounds

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
di-n-Butyl Phthalate
Fluoranthene 
Pyrene
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate
Chrysene
Benzo(b)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene
Methylene Chloride
Acetone
Chloroform
2-Butanone
Chlorobenzene

Aluminum 
Arsenic
Barium
Berylium 
Calcium 
Cadmium
Cobalt,
Chromium
Copper

4,660
26.9
51.2

0.36J
0.16J
2.9
2.1



Table 7-9

Concentration (mg/kg)Test Pit

15,800TP-26

TP-27

7-28
1092M2

4,390
20.7
34.4
0.7

176,000

Detected
Inorganic Parameters

Test Pit Soil Samples
Former Lime Sludge Disposal Area 

(continued)

0.6
4.8

14.8 
, 13.1
62,800

732
24,100

44 5
11,300

17.5
21.8
19.9

4,840

Aluminum
Arsenic
Barium 
Beryllium
Calcium 
Cadmium , 
Cobalt 
Chromium 
Copper 
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel 
Lead 
Vanadium 
Zinc

uare; January 
Revision: 0

I ron.
Mercury 
Magnesium' 
Manganese
Sodium 
Nickel
Lead 
Vanadium
Zinc

0.5
7., 030
99.4

15,900
12.0
261

13.3
44.5



Table 7-10

Detected Organic Compounds Concentration (mg/kg)

5.5

J = Detected below quantification limit.Note;

7-291092M2

0.06
0.18
0.03
0.03
0.38 

0 . OIJ 
0 .OU
0.13
0.03

160
110
67

162

Test Pit TP-21 Soil Samples 
Former Mond Gas Area

2,4-Dimethylphenol
Benzoic Acid 
Napathalene
2-Methylnapthalene
2-Chloronaphtha lane 
Acenaphthylene
Acenaphthene
Di benzofuran
Fluorene
Phenanthrene 
Anthracene
di-n-butyl phthalate 
Fluoranthene
Butyl Benzyl Phthalate 
Benzo(a)Anthracene 
Chrysene
Benzo(b)Fluoranthene 
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i,)Perylene 
Methylene Chloride 
Acetone
Carbon Disulfide
Chloroform
2-Butanone 
Benzene
Toluene 
Chlorobenzene
Total Xylenes

i?ate; jl» uanuary laao 
Revision: 0

72
16
42
95 

190
85
ND 

140
ND
76
44
51
25

9.5 
3.0
7.2



16.

for the manufacturer of hydrogenated fish oil using nickel catalyst; 
buildings have been demolished.

Contaminant Assessment:

Area Characterization:

Location: Biddle Avenue behind Building 79, guard house.

7-30
1092M2

Area Characterization:

• Location: Formerly located in the vicinity of Buildings 71 A, 71, and

Waste Managed: Unknown; no records available.

Hazardous Constituents: Nickel (based on knowledge of the process).

Dimensions: Unknown; no records available.

Description: Inactive production area operated by a former lessee

Dimension: Not applicable.

Description: Shallow grormdwater monitor well.

Waste Managed: None.

Hazardous Constituent: PCB, Arochlor-1254.

• In the WESTON study, soil samples were collected from TP-9 
located in this area. As listed in Table 7-11, the TP-9 soil analyses 
show elevated concentrations of total chlorobenzenes and trace 
concentrations of carbon tetrachloride.

7.20 WYANDOTTE OIL AND FAT PLANT (AREA 24)

In the WESTON study, soils collected from TP-2 near the former 
production area were analyzed for HSL metals. The results are 
presented in Table 7-12.

7.21 MONITOR WET.L 12 (AREA 25)

jjate: ly uanuary ±»yv 
Revision: 0

Contaminant Assessment: In the WESTON study, Aroclor 1254 was detected 
in the groundwater at NW-12 at a concentration of 32 ug/L. Arochlor-1254 
was detected at 28.0 ug/L. Since PCBs are highly insoluble in water and 
typically do not mip-ate large distances, the study concluded that their 
presence in MW-12 indicated that contaminants may be limited to soil and 
grotmdwater immediately surrounding MW-12. The specific source of the 
material could not be determined.

As detailed in the EPA VSI report, the area was characterized by 
"some dark brown, nonve^etated sections and some vegetated 
(grasses and weeds) sections.^'



Table 7-11l-

Organic Gompounds

7.2

2.6 3.0

2.6 2.8

Notes:

7-31
1092M2

1.9J
1.7J
1.7 J

0.37J
ND

0.25J 
0.28J

ND
1. IJ 

0.51J
ND

0.81J

1.7 J
1.6J
1.7 J

Concentration (mg/kg)
TP-9 TP-9 Dup

J = Detected below quanitification limit. 
ND = Not detected.

Test Pit TP-9 Soil Samples 
Former Taylor Chemical Area

0.59J
0.84J
0.4J

0.88J
0.28
O.OIJ
0 . OIJ 
0.26

0.015J
0.02J
0.81J
0.29
O.OIJ
0.38
0.66
O.OIJ
0.42 J
0.02J

0.79J
0.9J

0.37J
1. OJ 

0.04
0 .OU

NDJ
0.05

0.OlOJ
NDJ

0.21
ND
ND

0.07
0.14

ND
0.30J

ND

juate: January
Revision: 0

1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2- Dichlorobenzene
1.2.4- Trichlorobenzene
2-MethyInaphthalene
Acenaphthylene
Dibenzofuran
Fluorene
N-Nitrosodiphenylomine
Hexachlorobenzene
Phenathrene
Anthracene 
di-n-Butyl Phthalate 
Fluoranthene
Pyrene
Benzo(a)Anthracene 
Chrysene
Benzo(b)Fluoranthene 
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene
Methylene Chloride 
Acetone
Carbon Disulfide 
Chloroform
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride 
Vinyl Acetate
1.2- Dichloropropane 
Trichloroethene 
Tetrachloroethene
Trichlorofluoromethane
4.4- DDE
Chlorobenzene

0.26J
8.4 

16.0
11.0
0.44J 
0.35J
0.31 J.
0.40J
0.57J
1.6J
2 . IJ 

0.35J
0.7 J

0.28J
8.8 

15.0



Table 7-12

Inorganic Parameters Concentration (mg/kg)

1.2
5.1

7-321092M2

juare; ly January 
Revision; 0

Test Pit TP-2 Soil Samples 
Wyandotte Oil and Fat Plant

34.2
60

19,800
760

11,300
314
631
34

199

Aluminum 
Arsenic
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper
I ron
Potassium 
Magnesium
Manganese
Sodium 
Nickel 
Lead 
Selenium 
Vanadium 
Zinc

6.1
16.9
379

8,140
28.9
152
1.2

53,500



7.22 DETROIT EDISON COMPANY P

Area Characterization; former Detroit-Edison Pond

Hazardous Constituents: Metals.

Contaminant Assessment:

7-33
1092M2

Date: ly January lyyO
Revision: 0

Not included within the Scope of Work of the WESTON study or the 
EPA VSI report.

Dimensions: .150 feet by 50 feet.

Description: Settling pond associated with boiler plant, clay lined, 
dredged out and capped with clay from pond banks in 1986.

Waste Managed: Entrained fly ash from air scrubbers.

Location: North of surface impoundments, southwest of Building 
109.



SECTIONS

PATHWAYS AND REC]

8.1 MIGRATION PATHWAYS

8.1.1 GROUNDWATER

8-1
1092M2

was collected on the 
12 monitor wells, two

During the WESTON study, site-specific information 
hydrogeology of the shallow water-bearing zone from 
piezometers, and three river staff gauges. The hydraulic gradient is 
estimated to be 0.002 ft/ft or 0.2 foot of head loss for every 100 feet of
horizontal distance. Due to the gentleness of the CTadient and flucuations in 
the Detroit River water elevations, groundwater flow directions are variable 
throughout the year. A contour map (Figure 8-1) of groundwater elevations in

Two distinct groundwater pathways were identified in the WESTON study: a 
shallow, tmconfined, water-bearing zone and a deep, confined, water-bearing 
zone.

uate; xa uanuaiy 
Revision: 0

From the previous geologic and hydrogeologic investigations at the site, it was 
determined that the shallow water-bearing zone is characterized by a 
sequence of fill, marsh soils, and Pleistocene glacial lacustrine deposits. 
Stratigraphic information obtained from soil test pits and monitor wells 
onsite indicate that the fill typically consists of 5 to 15 feet of gray or brown 
gravelly, silty sands with occcasional slag and brick refuse. Underlying the 
fill is a soft dark brown to black peat layer approximately 0.5 to 1.0-foot thick 
that represents the original marsh surface prior to filling and development. 
The peat layer is underlain by lacustrine deposits consisting of brown silty 
sands grading to a mottled brown sandy clay or clay.

Underlying the approximate 2 to 10 feet layer of brown sandy clay is a very 
low permeability, 30 to 40-foot unit of blue to gray silty clay. This clay 
functions as an aquiclude, separating groundwater migrating in the upper 
water-bearing fill and glacial deposits from groundwater migrating in the 
deep water-bearing zone.

The deep water-bearing zone consists of solution cavities within the Dundee 
Limestone Formation that underlies the glacial deposits at the East Plant. In 
Wayne County, the Dundee Limestone has been described as a gray to buff 
cherty to siliceous limestone ranging in thickness from 0 to 152 feet (Mazolo, 
1969).

The Consent Order requests that potential migration pathways for 
contaminants be identified at the East Plant. These pathways include 
groundwater, surface water and sediment, air, and direct contact with the 
public. A characterization of each pathway, based on the geology, 
hydrogeology, pedology, and meterolo^ of the East Plant site, is presented in 
Subsections 8.1.1 through 8.1.4. In l^bsection 8.1.5, the migration pathways 
for each of the 21 source areas are summarized.
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FIGURE 8-1 EAST PLANT SITE MAP, PENNWALT CORPORATION 
SHALLOW GROUNDWATER ELEVATION 
CONTOUR MAP, 13 MAY 1986
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hydraulic conductivity ranges from 
I high of 8.6 X 10'"^ ft/min at MW-8.

Ea^
io-»

western end of the site result in low hydraulic conductivities. Higher 
hydraulic conductivities observed at the eastern end of the site are a result of

Because of the low relief, surface water drainage pathways are not well
defined. Only storm water rrmoff along the eastern edge of the plant probably 
drains directly into the Detroit River. Based on previous observations of

8.1.3 AIR

A wind rose dia^am collected for Wayne County (Figure 8-3) indicates that 
winds are principally directed from the west to southwest with an average
speed of 11.1 mph.

8-3
1092M2

Pennwalt’s East Plant is located in the Erie-Huron Lowlands physi 
province. The average elevation at the plant is C. Z Z— Z.Z„L ..Z™ Z 
5 feet of total relief across the site.

Date: 19 January 1990 
Revision: 0

iron Lowlands physiographic 
575-feet MSL with less than

the porous fill that was used to reclaim land along the river.

8.1.2 SURFACE WATER AND BED

May 1986 shows that groundwater is essentially east to west away from the 
Detroit River toward Biddle Avenue. A contour map of groundwater 
elevations in October 1986 (Figure 8-2) shows that a groundwater divide 
oriented north and south in the central part of the plant. Groundwater to the 
east of the divide flows east and discharges to the river; groundwater to the 
west of the divide flows west toward Biddle Avenue.

A literature review of NOAA Detroit River water elevation data indicates that 
during the 1960s and early 1970s base flow conditions at the East Plant 
probably resulted in discharge of shallow groundwater. Since 1971, increased 
river water elevations have resulted in a reversal of flow direction, causing 
the river to periodically recharge the shallow water-bearing zone at the site.

Hydraulic conductivity values of the shallow unconfined saturated zone were 
derived from results of slug tests conducted on eleyen monitor wells at the 
~ Plant in 1986. The hydraulic conductivity ranges from a low of 9.8 by 

ft/min at MW-12 to a high of 8.6 x 10'"^ ft/min at MW-8. In general, the 
hydraulic conductivity increases in a southeastward direction across the site 
toward the Detroit River. The silty sand, silt, and clays encountered at the

Air is not considered a significant potential migration pathway for site 
contaminants. The identified potential source areas are generally not 
characterized by volatile componds. Where volatile compounds are 
constituents of concern, they are not exposed to air. Dust generation at the 
East Plant is minimal since the majority plant grounds are paved or 
vegetated.

shallow standing water throughout the plant and particularly in the former 
coal storage area after periods of precipitation, it is assmned that runoff water 
from central and western areas remains onsite, eventually percolating 
through the soils to the water table or expiring through evapotranspiration.

Runoff from areas adjacent to facility drains and manholes in and around the 
leased ferric chloride production area discharges to outfall 003 and eventually 
discharges to the Detroit River. Outfalls 001, 002, and 005 are no longer 
active.
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8.1.5 SUMMARY OF POTENTIAL PATHWAYS

potential for exposure. 
Id result in potential

[AL RECEPTORS8.2 P

8-6
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uate: oanuary
Revision: 0

Groundwater could be considered a potential pathway for contaminant 
migration at the site for each area. This does not suggest that contaminant 
migration through the groimdwater has occurred in these areas, only that the 
pathway exists.

. 8.1.4 DIRECT CONTACT
J ■

Direct contact between the public and potential source-contaminated soil at 
the East Plant is limited. Access to plant grounds is restricted by a fenced 
enclosure of the area. Security guards regulate admittance to the plant at the 
main gate.

Surface water is only considered a potential pathway for the three areas 
located directly adjacent to the Detroit River. Storm water received in other 
areas across the site is either drained by the storm sewer system to outfall 
003, percolates to the water table, or expires by evapotranspiration.

As determined in previous investigations, air and direct contact are not 
considered potential pathways. Significant concentrations of volatile 
compounds have not been detected onsite. Where these compounds do exist, 
they have a limited potential for exposure. Only the unauthorized access to 
the East Plant could result in potential exposure to an individual. The 
general public is restricted from access by a fence and security guards.

Pursuant to Attachment I, Task I, of the Consent Order, this subsection 
defines receptors potentially impacted by existing contamination at the site.

As noted in the previous section groundwater and surface water are the 
primary potential contaminant migration pathways. As a result, the 
potential receptors will be associated with the groundwater and surface water 
downgradient from the East Plant. The communities of Wyandotte and 
Riverview encompass the area west of Pennwalt’s East Plant. Within a 
1-mile radius of the plant, land usage is variable, including industrial, 
business, and residential property, as discussed in Section 1. As of 1 July 
1986, 14,000 people resided in Riverview and 31,850 resided in Wyandotte.

Conversations with officials at the Wayne County Health Department 
indicated that groundwater in the Wyandotte and Riverview areas is not used 
for drinking water. Since the 1960s, no wells have been installed, to be used 
for water supply. Residents and businesses within the Riverview and 
Wyandotte communities are serviced by the City of Detroit and the City of 
Wyandotte water departments, respectively. Potable water for these utilities 
is obtained from water intakes near Belle Isle, Windsor, Amhurstburg, and 
Wyandotte in the Detroit River, north of the Pennwalt plant.



These potential users may ii 
»nal users and aquatic life.

8-7
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Revision: 0

! from the 
water and 

include

I

\;

The receptors of potential contamination which could migrate
Pennwalt site are users of the Detroit River, since surface 
groimdwater discharge to the river.
industrial, commercial, and recreational users and aquatic life. The 
preliminary assessment of environmental conditions at the East Plant has 
shown that an impact has occurred to soil and groundwater within certain 
areas as a result of site activities. However, the potential for impacts from 
these plant areas with respect to offsite receptors has not yet been 
determined. This will be an objective of the Phase I RFI.
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TOPOGRAPHIC MAP SHOWING SURFACE DRAINAGE
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APPENDIX C

SPILL INCIDENT REPORTS
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V

REPORT pF OIL, SALT OR POLLUTING MATERIAL LOSSES

fthicle, and the angle it attained during loading resulted in 100-200 gallons of reduction

tank sludge spilled to the ground.

The pH was below 6.0 pH for 43 minutes attaining a low of 4.9 pH.003.

liquid will be absorbed in Speedy Dry for off-site disposal. The manhole will be fitted

with roll-over drum' to prevent future spills.

Ccn.;

PENNWALT CORPORATION
O' J. J. Lewis

■ /

^elurn Ihis 'ofm lo:

Dc-p2rl.'nent of N’cJuraJ Resources 
Bureau o1 V/aier IZsnectmenl 

Cth Floor Siemens T. J.^eson Bldg. 
Lansing, Michigan 4£S2S

100-200 gallons

K«lcr» Less (Induce Complete De&ctip'ion ol D>rru.^)

20-60 gallons of sludge flowed through surface drain west of the reduction tanks to outfall

Ccz7>n*enu (indvde V.cv>dC Ct Coni<o). PMnl tc? P;ev«nbon elc^

The manhole was dammed off temporarily with earth' to confine liquid drainage. The remaining

hr. Ernerocncy h'oliflcelion I,’urrber
517—373-7C60

Time

3:50 P.M. ; 8/2d/e

Oala

August 20, 1981
LoccL'on o( Ins fEe Sp*c<Kc)

East Plant - West of Reduction Tanks (Dwg. W03-7114b, coordinate 4-H)

Pursuant 10 lhe provisions ol Acl 245 ol lhe Public Acts ol Michigan 1929 as amended, reoulalions have been i* 
require that all ovmers, managers or opeialors ol vessels, oil slorage or on land lacililies shall notily lhe \ 

f/^urces Commission or his authorized representative ol oil. salt and polluting material losses. This nolilicalion shi 
..rade promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account of e 
and condilions. .

LUlcral Lost

Reduction Tank Sludge
Cau.Lon «.t»

August 20,‘ 1981
r.'ime ol ot NituiaJ Rnau'cn Kep:ei<nui;»» Coniaa^

Ms. Jan Gorman - Pte.' Mouillee State Game Area
Te:e;>hc.’»*d or by Whom

J. J. Lewis '_____________ ' ______ _________ _
ol Los* (incUCe Type d Equipmenj ind 6;her "

A roll-off box filled with the residue from the reduction tanks was being loaded onto a

Company Kimt

PENNWALT CORPORATION

Detroit River
Timt ol Dr^coueiy

2;15 P.M.
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oi on

end condinons.

PENNWALT CORPORATION .

r..;.;.ec

None

Portion of solution recovered in containment - process water system. Remainder leaked to

ground. No surface drains in area - spill retained in depressed area.

Flow to tower shut offtruck and disposed of off-site by licensed disposer by fixation.

and Bondstrand elbow.replaced. 

PENNWALT CORPORATION .

 

 

R. A. Heineman'o; r

'r-

hr, En.c :2= -
i-j7 — 7:-CO

ISPP cS errifcr.ded. i<-c-j!£buni t-;
•'■b'Ch it-cu’iie Ihfcl cll ov.r.tic, mcr.cOfcis o> C'pe:£'.uis o' v*-hKp)i q,) c'.o.iCE-
J^c-^ouices Co.rin.-is'ion or his eulhoiiied itpresenizlive oi oil. sell ^nd fc-Huilng rr.i'.n-aJ Jesses, 
n-.zde pionipily by itiepJione or '.eJecraph. giving biicIJy '.Jit pedicuiars, and by mail, civii.g a ceicilad acco

e: LPS

r.snl
H-do. 

u

cl.liii C-.* ci Ci

500-700 gallons solution which was partially reclaimed.

i
*

I Ii r

Vicinity SW Corner Bldg. 63A - Liquid Ferric Chloride - East Plant

 
« -.y 1..

. September 14, 1980
i
(i
i1

8:30 A.M. 9/15

I

i

/iseanl io ibe piovlslons oi Acl 2<5 oi lJ>e Public Acts ol J/.icJiicisn

c i 
ci

.‘a'-e.-al P.ric 
ti i.'.er.ers" 
s T. I.'.aier,

Ei; 2.

c'.n i".Z or
Le-sin

e‘.j:n ih-s i'

5% FeCl^,

HePORT Oh uit-, *-> AA 1 Vll

f.-;-..:j: iMi vjater solution of
357. Fee Ip, 5% FeCl^, 1% HCl

icrs Crs:c»n^

September 14, 1980
o*. Crr/.icice

Sue Norton - Pte. Mouillee State Game Area
*)« Ic," “ "*•»< o* i-i V.*nu-*n

R. A. Heineman ■
U Icii o: ine r;.‘.£i "ciiisj

Pipe elbow on liquid feed to South absorption tower failed- allowing liquid to leak to groum

 

  

 
c' Ci'-’c.*. Zz' J-*i.»c: n: r. r;c)

Material on ground neutralized with soda ash. Spill picked up by contract hauler vacuum

land IcCiliiitrS shall nouly
Ibis j.o'.ibsa'.lu 

ccou^

w

Est. 500-700 gallons   
c* C -? xr . ery

11:55 P.M.
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REPORT. OF OIL, SALT OR POLLUTING MATERIAL LOSSES
■ • •

thjts

"auiccs Commission or his aulhorized leprescn'.slive of oil.’ salt' and polluling material losses. Tliis notiflcalion

i

Co-*T< pi K A '

PENNWALT CORPORATION

9:50 P.M., 7/25/83)

cI i.c Chloride leaked into the non-contact cooling water.

?

Hydrolysis.of the ferric caused the pH of the outfall to drop suddenly.003. The pH was
below 6 for about 1 hour and 5 minutes.

chlorine flow to the furnace was shut off inraed ia te ly. As soon as practical, the flow

of cooling water was stopped. The emission lasted between 50 minutes and 1 hour. The

‘•F - -'••I /J

PENWALT CORPORATION

mads promptly by teleplione or telegraph, giving briefly the parliculars. and by mail.-giving a detailed account' of f 
and condilions. . . \ .

8: 15 A.M.; 7/26/i

rsuani to the provis<ons of Act 245 of the Public. Acts ol r.lichlgan 1929 as amended, leoulalions liave been • 
i;h requite that all owners, managers or operators of vessels, oil storage or on land facilities shall rictrfy lf«e

24 hr. Err.t-iocncy l.■ctificion I'omter
517—s73.zC60

P.elurn fhls form to:

of t.'aturat F.esources 
Eortau ol Water l-’.ar.acs.meni 

eih Floor Ste.ens T. t.'.ason £idg. 
Lansing. Michigan ■£5525

*-

J. J. Lewis

C»yT..-i.r-r,:% (l.'>cfvOr Cf Co?‘.;»or. U* of r'X.J

As a result of the response to the low pH, the furnace was found to be leaking and the

minimum pH was 2.2.

rti Ljr <***»»>-

Kiltre Cf tci* (incitjif CorT-;.'etc of D-~—

About 1,000 pounds of Ferric Chloride leaked into the' non-contact cooling water and to outfall

Krounl

1000 lbs. (estimate)
Karr.t Ct »ur,^c«

■Detroit River
T.rr** ol D >CO»-«Qr ■ •

8:05 P.M.  . '

(T. Eftaxiadias -.Emergency Response Center, Lansing -

1 Cj»»

' July 26, 1983
Uocibon e>t texi fBt

East Plant - Anhydrous Ferric Chloride - Bldg. 109- -

L*.a*.c:Lb1 lc53

Ferric Chloride
Difr loz*

July 25, 1983
tL^mc Ol o! Njiurif Resizv’Cej Rep: ea^niabir* ConuacO

Brian Reicks-Grosse lie Office.

J. J. Lewis
Cav»< of Lo4i (/nfKjOc of in© Cefbb)

Anhydrous Ferric Chloride furnace developed a leak in the wall of the reaction chamber and



REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

A11

J^nounl

■•.me o1 O’^cr»«fy

2:40 A.M.

When the

process was being washed out, sufficient water accumul'ated on the floor of the eprocess th
the level exceeded the containment curbs, and wash water overflowed to the surface drain

This wash water is normally routed to the Liquid Ferric process,

cause the treatment system to have a red color. By the time there was sufficient light to
observe the point of confluence with the river, no color was evident. Loss of FeC13 was

Repair personnel were called in to repair the pumps. It wasAnhydrous Ferric was stopped.

PENNWALT CORPORATION
ex' J, J, Lewis

/

Est. 1200 gal, 
g 2% FeCl^

PufSuanJ lo Jhe provisions of Act 245 of lhe Public Acts of Michigan 1229 as amended, legoSalions have been is: 
which require lhaf all owners, managers or opeialors of vessels, oil sloiage or on land facililies shall nolify 
Resources Commission or his aulhori2ed represenlalive of oil. sail and polluling malerial losses. This nolificalir 
made promplly by lelephone or lelegraph. giving briefly lhe particulars, and by mail, giving a delailed accounl^ 
and condilions.

Departmenl of l.'a'.ura! Resources 
Euitau of V.'aier l.'.anactmenl 

fi:h Floor Sie.ens T. J.'.ason Eldg. 
Lansing, l.'.icliican -C£S2o

Rc-furn Ihis form lo;
1 .

2C hr, Errierocncy IJc'.ifica'.ion I.'urr.ber 
517 — 373-7C60

leading to Outfall 003,
d (induce CbtnjJeie Devoi^'.ior. ol

The pH of the outfall remained in compliance, but sufficient iron reached the outfall to

Detroit River - Outfall 003

found that there was sufficient solids accumulation in the sump to interfere with the pumps. 
The solids in the sump will be removed by a licensed contractor who will haul it to an ~ 
approved disposal facility.

l-rr*

Cale
June 24, 1983
I(X*».on of (Be

East Plant - Anhydrous Ferric Chloride - Bldg. 109 •

1 tme

9:30 A.M. ;

Lcsa

Process Wash Water
Caie Ion l>scor«<«d

June 24, 1983
Karr.e ol ci RrsOv'CCS Ccni.ocd

Hr. Jack Patel, Grosse lie & PEAS (Lansing")
CM b/ Whom

J. J. Lewis
Cawx ol kosA (induce Type of Equ'pmrnl ana O-..“»ei Iz'.uls)

Sump pump in the Anhydrous Ferric Chloride failed and spare was also inoperable.

C-o.'np-njr Karrtc

PENNWALT CORPORATION

less than RQ of 1000 pounds.
Arc.'••c-'i-l uxv-sc ci Cor.nol. Tijii of net. efcj

As soon as the color at the neutralization station was observed, the addition of water at
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REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

n

«•

PENNWALT CORPORATION'

Anownl

IB during time material was being placed on slab.

pH dropped to a low of 4,9 and was below pH 6.0 for about one hour in the afternoon.morning.

Reported to National Response Center.

b,

'R. k. Heineman

Est. total 
1,000. gal.

’•'"•5:00 P.M.; 1Q/2Q/' 
8:30 A.M.; 10/21/;

PEAS - 
Grosse lie -

I
ever.

Niiot cl Lc»i (Induce CcrT-;.ei» Deic.-,?;.on ol

pH of Outfall 003 dropped to a low of 5.4 and was below pH 6.0 for about one-half hour in the

2X hr. Err.ergcncy l.’c'.ificc‘.ion I'-jrr.ber 
517 —373-7E60

P.c'urn this form Io:

Depart.-nenl of h’clural F.eiourcss 
B-jtteU of V7c-.er I.'.cr.cCirr.enl 

B;h Floor Sle.ens T, J.'.ason Eldg. 
Lansing. Michigan -£££25

Companj

provisions of Acl 245 of lhe Public Acts of Michigan 1929 as amended, regulaflons have been issuf 
w^^^squire lhat all ov/ners, managers or opeialors of vessels, oil sforage or on land facilities shall notify lhe Wat 
Re^^^ecs Commission or his authorized representative of oil, salt and polluting material losses. This notification shall 
made promptly by telephone or telegraph, giving briefly lhe particulars, and by mail, giving a detailed account of 

and conditions.

c: iuft-ce

Detroit River__________
T.me ol 0^5c3very

10:45 A.M. & 2:00 P-.M.

c*»« .

October 20, 1983
LocJt'On «3 lcs& (oc

Copper Recovery Slab West of Bldg. 63B - East Plant

t.’i-.crjU lad
Ferrous Chloride Solution

Oatr loii

October 20, 1983
ot Representatiwr C^ntacSed

PEAS - Lansing & Mr. R. Schrameck - Grosse lie Office 
Te*.epl"<--‘etf or Tt’-*jTaph«3 b/ X'.'Hom
R. A. Heineman

C«;.'>c ol lou (Incuer Tyf-r ol Equip.Tient loo O;ni, CCaib)

Drain plug used to drain natural precipitation from slab, when inactive, was in place but

Cu-.n..^.;» (..-.Uvoe o< con-uo,. u- ol drain fot natural precipitation is ' .
normally plugged and opened, after analysis, to the outfall to drain water from the slab.____
The excursion in the morning corrected itself before the cause was discovered. In the P.M., 
the reason was learned and transfer of sludge stopped. Drainage from the sludge is normally 
pumped back to the process, but the plug in the drain to 003 apparently leaked. This is a 
three or four time per year operation. The facility will be thoroughly inspected and closure 
for outlet to outfall made more positive. There is no evidence of overflow of dike curbs to 
surrounding area. 

C4>4T.;.4h-»y l«mf

PENNWALT CORPORATION



uurKH I K.uiw'i v/r n./

REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

Cm

ontaimng
*1.9% Tot.

3:00 p.m.4/25/80

Liquid ran to adjacent
Curbing needs repair.surface drain and to Outfall 003 to River.

pH of-outfall 003 did not go below Permit limit of 6.5.of which reached surface drain.
* Tot. Copper assumed to be essentially colloidal, metallic copper.

Curb repairs are needed & will
LiquidManhole covers included in PIP Plan would have prevented loss to outfall.be done.

on ground picked up by vac-truck and returned to process.

3/ 1!
PENNWALT CORPORATION

!

jant Io the provisions of Act 245 of the Public Acts of Michigan 1929 as amended, regulations have been i$r-j< 
jch require that all owners, managers or operators of vessels, oil storage or on land facilities shall notify th^^^ 

Resources Commission or his authorized representative of oil. salt and polluting material losses. This notification 
made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account onlllF 
and conditions.

r.cturn this form to:

Department of \'atural Resources 
Bureau of Water Management 

Sth Floor Stevens T. Mason Bldg. 
1 .-'nsing. Michigan 4E926

24 hr. Emergency h’o’.lficatlon f.’umbcr
517 — 373-766C

ot Los* (Jne-ude Compleie Oescripiion of D«map«)

Solution containing approx. 25% FeCb, 1.9% Tot. Cu &<^1% HCl was spilled on ground, some

AOdtlcnil Cor*>n>«nts (include Mejnod of Confiot. Fl.^n» io» Pitwent.on of RtCuotnce. etc.)Operator reprimanded for careless handling of material.

Kime o1 De;inmenl o! K,lur»: Rt«<ufce» Repte;eni«b>c Con-.acied

Operator #4. - PEAS - Lansing, MI.
Te'ephoned or Telegraphed by Whom

R. A. Heineman
Csy..* o< Los* (Include Type of Equipmcnl end Other Ottails)

Crane operator overfilled curbed slab used for copper sludge recovery.

Company K'ame

PENNWALT CORPORATION

Ttme

5:10 p.m. - 4/25/81

Liquid Ferric Chloride Process
kiii«..,iiofl Solution contain!n Fecia,

li^oveied

4/25/80
Location of Los* (?e Specific)

Copper sludge recovery slab approx. 75 ft. west Bldg. 63B - East Plant

Amount

Est. 200 gal.

R. K. Heineman

Q( sut'ace water nvo’ved

Detroit River
Tint ol O.,co.«.y



DLFAHrMENl Uh m. duunucoz
REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

D<ie

3-21-80

pipe failure due to external corrosion of steel pipe.

ponds and 005 outfall because floor-drain plugs had been removed due to water from inclemer
weather running into building.

replaced plug upon leak discovery. Acidic FeCb solution partially neutralized in pond.
content of Pond influent and effluent to 005 outfall reported on M.O.R.

I

“■ursuant lo the provisions of Act 2<5 of the Public Acts of Michigan 1929 as amended, regulations have been if- 
Jhich require that all owners, managers or operators of vessels, oil storage or on land facilities shall notify the V. 
resources Commission or his authorized representative of oil, salt and polluting material losses. This notilicalion sha: 
made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account ot e. 
and conditions.

k •

K’jfuie of Lo$$ (Include Comptele Oesciiplion ol Carnage) . < .

Approximately 40 gal. of solution leaked to curbed floor of pump-house and reached settling

_______
R. A. Heineman ■

24 hr. C.merrf.-ncy f.'otification f.'u'nbcr
517 — 2.73-765C

Lotabon o( Lcsx (5e Specibc)

Pumphouse vic, tanks 63C, F & G, Liquid Ferric Chloride Process - East Pl ant

Company N'ame

Pennwalt Corporation

Art^ounl

Approx. 40 gal.

T»me

11:50 a.m. - 3-21

)■

r.i'jjrn this form to:

Department of t\.'afural P.c'ou'ces 
Bureau of Water l/anacement 

Sth Floor Stevens T. Mason Bldg. . 
1 ansing. tZichigan <8926

ol 9c;«r;nieni ol t.'dlura^ Resources Rcpreienielive Contacied

Mr. Bill Stone - Pte. Mouillee State Game Area 
Ic’tphoned or Ttk^'isp^ed by Whom

R. A. Heineman
Cai,'..I o' Loti (li.c'uOe T)pe ol Eqcipmtni anc O'.hei Qtialls)

Leak in rubber-lined steel piping at flange in pumphouse at Liquid Ferric Chloride process.

AiCit.ort»l Cor'>n.«nt5 (inciuCf l.'rfrotJ Of Ccniiol. Plans lor Fiv-«.n:.on o* Aecutitt«ce. r:c.|

Leakage would normally have been contained by curbed floor and material reclaimed. Operati

Lost

40% Fe Cl3 solution 
Dale Loss »*as Discovered

3-21-80

Nan'.e 0* su'iace *ate? tnvo'ved

______Detroit River
Ttne ol Discovery

7:40 a.m.

Co.n.p^ny lutne

Pennwalt Corporation



April 1, 1987 PENNWALT CORPORATION

*•

I Approx. 5 gallons .

5:30 P.M.«»me

3/31/87

(Transformer was being readied for disposal, prior to■ when bushing began leaking.

building demolition.)

It appears, that material was contained in the drain trap.

X

PENNWALT CORPORATION

and spread on floors and a pan placed to contain drips. .The drain was covered and 

sealed with plastic. The transformer and contaminated articles will be disposed of

MICHIGAN DEPARTMENT OF fiATURAL RESOURCES
WATER QUALITY DIVISION
505 WEST f4AlN STREET 
NORTHVILLE, MICHIGAN 48157

I ■■ /

to:*Vbn I cat /Bl VeC/bi)

Bldg. 43, East Plant

• ' f. M. Ray
On* o' Lm Tip* ((v;mrni *nij O-.Sr. CvtL'h] - " ' ' ------------------------------------ ----------------------------------—*-

Contractor was disconnecting low voltage transformer electrical connection

off’3ite at approved facilities. Affected building areas will be decontaminated.

lea* pnctub* C-K*ij:.on d( b.n-.«pc)

______Material dripped from transformer on roof of building through conduit to floors 

below,’ A small amount of material’reached the ground floor and a floor drain.

None
T»itm O*rs*«f7 

4:00 P.M.

bcc: B19. D97. 0108, ,H36, R3, R39
circ. bcc: 8100 fi/t'

PacJa>«« CoA'.vel. liJ F*r*»nVM)

As soon as Pennwalt personnel discovered the leak, sorbent material was obtained 

Ci If Icrt ,

March 31, 1987
r.'.m, &(^rEu.-a ef Can-.tcitf

PEAS (Also discussed^ith Maggie Fields, Northville, 9:30 A.M. on 4/1/87.)

PCB Liquid



■f

REPORT 9F OIL, SALT OR POLLUTING MATERIAL LOSSES
/

*

CompAnj Nam*

PENNWALT CORPORATION
tiiJLin OI lci» iSr

Building 109 - East Side North End -'East Plant (Anhydrous Ferric Chloride)■

7:55 A.M.

Sue Norton - Pte. Mouillee State Game'Area’ .

'I

A very minor-brownish discdlo'ration .i.n the-river in the immediate-span of about 25 minutes;

• ;•
■ ■■

leak and transferring the contaminated wash water to the "Liquid Ferric Process where it is used

Installation of curbing around this tank andas make-up water per normal operating" practice.

copy
P.elurn Ihis form Io:;

Eurtzu ol V/aier I-'.znacir.-nenl

Lensing. f-Gchigan ■: = £25

\pril 30, 1981

9:10 A.M.; 4/30/81

2-i hr. En-iergcncy Ncuficz'uon Ler

- Marine Safety Office
477 Michigan Avenue 

• Room 550
Dcpzrtmenl ol Ueiural Ftsourcss Detroit, Michigan 48226

Eurtzu ol v/aier I-'.enacir.-nenl *
esh Poor Siemens T. J.’.asan =ldg. Attn; Lt. Boynton

Amount

est. 50 gallons

pump will be investigated.

■ PENNWALT CORPORATION

Detroit River. 
T»m« erf Dncoxqr

Lctk (Induce Ol O*rr-»pe)

An estimated 20 to 40 lbs, of FeClrt in water used to wash exterior of product drums was lost to 

003 outfall-. The pH of the outfall dropped to a low point of 6,3 and returned to normal over a

vicinity of the outfall was observed during this.period. 
ACZ-iC-'W* C4Zru»-«*iu (incJuOa V.ensC C* ot <X4

Upon observing the pump leakage, the operator switched to the'installed spare pump,- stop'ping the

♦

R. A. Heineman

*=Wash water containing
5-107, FeClq (est.)

CAtr less Ot»co*«fecl

April 30, '1981 _ ____
cl ol Njiur* Rc>ou*cxs Hep:«&cnlax«*r Coniaaad

Mrs.
Te.ephi.nrd ex

I •
R. k. Heineman _ _______
C*^*9e oi Lou (incK«CB o* And O*.ner DclaJk*)

Contaminated water holding tank pump failed (casing leaked) and material leaked to floor and to

ursuanJ lo'lhe provisions of . Act 245 of the Public Acts of Michigan 1929 as amended, reculalions have been is: 
•hj^^Kquire lhat all ov/ners, managers or operalors of vessels, oil storage or on land lacililies shall notify the V. 

Commission or his authorized rcpresenlalive of oil. sail and polluting malerial losses. This noliHcalion shal 
-nade promplly by telephone or telegraph, giving briefly lhe particulars, and by mail, giving a delailed account of ev 
3nd condilions.

s, .’syy-/..

K outside building and to adjacent surface drain to 003 outfall.



REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES • •

lurched and solution flowed from the hose connected to the top loading connection of

«

The loading personnel have been cautioned to ensure thatloading hose was not in place.

the trucks are properly secured before releasing them.

Y*rn«

PENNWALT CORPORATION
J. J. Lewis

7»m«

4:25 p.M. ; 4/7/82

24 hr. Emergency Nclificction I'
ST7 —372-7660

.-.elurn this form to:

Depart.'nenl of K'atural Resources 
Bureau of V.’aJer Mcnacemenl 

eih Floor Siemens T. f.teson Eldg. 
Lansing, Michigan -i£S25

C&x;.n.rn:> {l.'XJvde c9 Conitol, F-;*Ttnvc>n ol ***4

Both valves on the top loading connection were not closed, and the cap for the end of the

Arnount

50 gallons est.

C.t.

April 7, 1982
lociton oi lc» (S« Sptobc}

East Plant - Street North of Building 64

i Comp^nj Kam*

PENNWALT CORPORATION

cl *vrtice rtvpi.ed

Detroit River via Outfall 003
Ct

11:15 A.M.

r'ursuani to the; provisions of Act 245 of the Public Acts o( Michigan 1929 as amended, regulations have been issi 
which require that all owners, managers or operators of vessels, oil storage or on land facilities shall notify the Wz 
Resources Commission or his authorized representative of oil. salt and polluting material losses. This notification s^l 
made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account 
and conditions.

the tanker.
K’ilufe cl LcJl (hd-Cf Ccn*;-rie C-sxupzron ol Dirr^je)

About 50 gallons flowed to the roadway in front of the instrument house for outfall 003. 
j " -
Some of the material reached the outfall.____________________________________________
J ' .

Miter al lest
Ferric Chloride Solution
Cjfe lc7> **1 Or»cowr«d .•

April h, 1982
d ol KHuia! Rcx>u>c<* Rcp;cs«niiV>« Coniiatd

Mr. William Stone - Grosse He Office
o* bjr v.’hom

J;. J. Lewis • '
C«-.'>« o( Lou (Izulutic Type ol Equ'pmtnl ^nd O-.liei Cc'.aib)

A contract hauler's truck loaded with liquid ferric chloride product had left the loading

afea and was driving along the road north of Building 64 (Chloride Street), the truck



REPORT OF OIL, SALT. OR POLLUTING MATERIAL LOSSES

*

Csit

PENNWALT CORPORATION

Tank had been empty.

Leak observed imme^atiely and flow switched to alternatefloor and thence to 002 outfall.

Estimated 40-50 gal, loss occurred while switching valves. Outfall 002 pH droppedtank.

Will consider benefit of improved curbing in tank area.

 

  
-?

PENNWALT CORPORATION 

• f

 

  

 
cJ icii (.‘nr.'Kc CI .

Seal acid from chlorine compressors was diverted to run-down tank #3 which began leaking to

• •mt

10:50 A.M. 6/16/

“ isuanr *.o the’piovis'ions ol Act 245 of the Public Acts ot Michisan IS'?? as crrier.ced. feoolcliuns tian ir
j±/>equire that all.owners. mer.agefS ot opsta^ots. of vtisels. oil sioiace or on land lacililiej shall f«o:i1y ibe 
 "ources Commission or his authorized representalive of oil, salt and pclluling material losses. This nolificalion sha 

made promptly by telephone or telegraph, giving briefly the periiculars. .and by r.nail. giving a detailed account of e\ 
and conditions.

June 16, 1980 
lortLun oi IcLS (re f^ecific)

No. 3 run-down tank^ inside south wall Bldg. 25, East Plant.

1.US3

957. H2SO4
Cut Icrs -tj D-^cc>ii«a

June 16, 1980
tii.T.e ol Dc;.4r..-..tn; ol hiiu’i-* F.tscoicts Ccr>:«cled

Mr. Bill Stone, Pte. Mouillee State Game Area
07 ty V.'num

R. A. Heineman
c; ICLi o: Cr.-.er rciisj

Bottom of tank leaked when acid was introduced into tank.

R. A. Heineman

some 0.1 pH unitj but remained in compliance.  ______

Tank removed from service. Will be inspected, repaired, and tested before re-installation.

e'.urn this 'yrm to:

ct t.’atural r.rss-jTces 
= c' '.'.'atar :.'’.ar.ac = -.ani

£::t .".cor £'s.i..';s 7. l.'.ais.n £tdg, 
iarsing. V'Ctr-garr ^£925

40-50 gal.

 
Li-r.t c! *ur:*cr

Detroit River 
T.rr.. c; C Mr-.iy

10:10A.M.

24 hr. Err.troi.'icy t.’c'.iti; r tic .n 
S-.7 — i7:-7rtO



I cd - -

Drtun leaked on pavement.-to process for recovery and sale.

off-site disposal by stabilization.

leaks.

C<.n4 ?_»«

PENNWALT CORPORATION

* R. A. Heineman

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
9311 GRCB ROAD 
GROSSE TLE, MICHIGAN ^8133

Acc.-S-Ti’ p»c4viic V.<r^9C ConUoU of

Future transfers will be made in corrosion resistant containers which are intact of-

3;45 P.M.; 7/17/
Accumulated samples of FeC13 product from Control Laboratory were being transferred back

Est. 10-20 gallons.

Mliiit cl Icii pncJuCr Ci--T-;-'cii Ceii.-ip-.-on of Di.-TJ.pe)

The solution on the pavement was neutralized with soda ash and picked up for contract

July 17, 1984
tocetcn «f lc» ice

East of Bldg? 56 - Control Laboratory - East Plant. -

bcc: B84, H36, 
circ. bcc;

fe. only, adequate per Mr. Brian Reicks.
, L5, M47, M54, R14

BlOO, D55, D108, K4, M41

FeC13 Solution
Cair Ion «

July 17, 1’984 .
ei ol Kiiw»a: Co.ntao^

Mr. Brian Reicks - Grosse lie Office.

R-i A. Heineman’
cA Loza (lncK»ee o’ Cquymr-H ind CXMer

None
T«R>e of

1:30 P.M.

Cornpan/ Kame

PENNWALT CORPORATION

Report to Grosse I



REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

2; 15 P.M.

hide, and the angle it attained during loading resulted in 100-200 gallons of reduction

tank sludge spilled to the ground.

The pH was below 6.0 pH for 43 minutes attaining a low of 4.9 pH.003.

The remaining

liquid will be absorbed in Speedy Dry for off-site disposal. The manhole will be fitted

with roll-over drum to prevent future spills.

PENNWALT CORPORATION
J. J. Lewisa

*■'

' « •
Pursuant to the provisions ol Act 245 of the Public Acts ol Michigan 1929 as amended, regulalions have been i: 

’ ich require that all ov/ners, managers or opeistors of vessels, oil storage or on land facilities shall notify the \
sources Commission or his authorized representative of oil. sail and polluting material losses. This notificalion shz 

..Tade promptly by telephone or telegraph, giving briefly the particulars, and by mail, givirig a detailed account of e 
and conditions.

24 hr. Emergency l.'olificction t.’urrber
517 — 373-7C60

'ieturn this form to:

Department of tCatural Resources 
Bureau of Waler l.'.anacemenl 

eth Floor Stevens T. I.'.eson Eldg. 
Lansing. Michigan 4££25

Amount

100-200 galions

Naive* cl Ucsi (Induce Corrp'cle ol D^rupc)

20-60 gallons of sludge flowed through surface drain west of the reduction tanks to outfall

C<zr..*:.rr}U Vcnoc Ct CcnltOl, Planx tor F-:^tnuon ot Eeuriunce. CCj

The manhole was dammed off temporarily with earth to confine liquid drainage.

N&n*.* cl curtate *vSici rK\:»e<l'

Detroit River 
T*m« d 0*5 co very

M.ierUt Lost

Reduction Tank Sludge
CiU. Lens Oiscovoed

August 20,' 1981
Kime ol O«;>&r:rr.«.'U ©t Kaiueal ne»ou>c«s Kep;e5cnlali*e Conuacd "

Ms. Jan Gorman - Pte.' Mouillee State Game Area
Tele;>h-cned ot by Whom

J. J. Lewis___________________________ ___________
Cau-sc ol Los* (Include T>t>« <rf Equipmenl iod O^^ Cciiils)

A roll-off box filled with the residue from the reduction tanks was being loaded onto a

August 20, 1981
Loc«ton ol Lc» (Ee Sp*cj(c)
East Plant - West of Reduction Tanks (Dwg. WO3-7114B, coordinate 4-H)

7im«

3:50 P.M.; 8/20/E

Company Kamo

PENNWALT CORPORATION



KtHGHT Gb uiu./■

.^n
zn6 cor>d'i‘'iortz.

Est. 500-700 gallons

8:30 A.M. 9/15

grounc

Portion of solution recovered in containment - process water system. Remainder leaked to
ground.

I

I   

 

Spill picked up by contract hauler vacuum

truck and disposed of off-site by licensed disposer by fixation. Flow to tower shut off

and Bondstrand elbow replaced.

R. A. Heineman

c;h

 

500-700 gallons solution which was partially reclaimed.

oi on lind liciliiit'- nouiy
ind pcilu'.ing rr.z'.Dial Ictses. Ibis 

and by mail, c'lviiig a ca’.ciled acc

<
i

c; 
:• =c" 

; < S'i - i 
lir-il-.:,

i
!

L

j
)

Water solution of
17. HCl

(.M c‘ Cx-'/.-c'. r.;ni ’.l' J-m .. •.i.if. c: nz.)

Material on ground neutralized with soda ash.

PENNWALT CORPORATION .

‘.tj b'.Lr.acrrr.inl 
:i, 7. ;.*■>.icn E'do.

e'. J'.n 'o;

tJH
September 14, 1980 
lou'-ui c! I
Vicinity SW Corner Bldg. 63A - Liquid Ferric Chloride - East Plant

No surface drains in area - spill retained in depressed area.

>4 hr. Er.':c= ncy b
S-.7 — 37;-7:t0

x.toan: '.o Kit pjo^isions o) Act 2<5 ol the Public Ack ol !/.icl,.can 1S?& as amtnoed. iecu!tt>ons t.a.-p t 
.-.bich ii-cuiie Ihcl all pi.na/s, mir.cgeii ui c>pe:a‘.uis o' vessels, oil s'io;ace
P.esouices Couin.-ssion oj ))is aulhoiiaed u-pi escntative ol oil, sell ,
rr.^-de pionip'ily by lelephone or '.elacraph. giving bilcllj- tbt pcriiculars.

r’ •.i'.r; r..;.:.rC
None__________

"i-..* c: C -1:

11:55 P.M.

57. FeCl.^,

Sue Norton - Pte. Mouillee State Game Area
*11 *.S7 “.C*.»-C o: Lj V.’r»pfc-T>

R, A» Heineman
Cav>* c: icck P'xt.-cf "Ji,-* o’ tfcaiisj

Pipe elbow on liquid feed to South absorption tower failed allowing liquid to leak to

 

PENNWALT CORPORATION

J C13

357. Fee Ip,
Icn Cr.scc'i**^

September 14, 1980



DtPARTI.’.ENl Oh NAJUSAL htiUUMLti

REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

10:45 A.M. & 2:00 P.M.

9'd during time material was being placed on slab.

pH dropped to a low of 4.9 and was below pH 6.0 for about one hour in the afternoon.morning.

Reported to National Response Center.

ISPENNWALT CORPORATION
'R. a. Heineman

"•"’•5:00 P.M.; 10/20/.' 
8:30 A.M.j IQ/H/'.

PEAS - 
Grosse lie -

Nsivr* LciS {InduCf Corr;>etc of

pH of Outfall 003 dropped to a low of 5.4 and was below pH 6.0 for about one-half hour in the

hr. Err.fcfgcncy J.’c'.ifici'Jcn
S-i7 — 373-yeSD

Arx-unl Egt, total

1,000 gal.

P.e’urn this form Io:

Dc-partmenl of U'efural F.tiources 
EL-itau of v/£-,er l.'.cr.£c=rr.enl 

eih Poor Siemens T, J.'.ason =ldg. 
Lans'mg. f.'.ich'igan X£C25

■. •/

Companjr N*m«

PENNWALT CORPORATION

c? lurt^cr *-5:^

Detroit River
Ttme of D<5C3veqf

---------^nl fo lhe provisions of Act 245 of lhe Public Acts of Michigan 1929 as amended, regulations have been Issui 
^Lequlre that all ov/ners. managers or operators of vessels, oil storage or on land facilities shall notify the Wsi 

--Wrees Commission or his authorized representative of oil. salt and polluting materiaf losses. This notification shall 1 
made promptly by telephone or telegraph, giving briefly lhe particulars, and by mail, giving a detailed account of ever, 
and conditions. .

»•
icTii FT

October 20, 1983
Lcx:i>>oa Lest (oc

Copper Recovery Slab West of Bldg. 63B - East Plant

loss

Ferrous Chloride Solution
Cjic Vol* Ot^o»cr«d

October 20, 1983
f*ifne of ol NilursJ Rep:c*«nUbw Conlacled

PEAS - Lansing & Mr. 'R. Schrameck - Grosse lie Office
Te:ep^c--^*d or V.’hom

R. A. Heineman
CiLi« or loji |incK.£c or Equ^menl ma O-.n:i Gf.aits)

Drain plug used to drain natural precipitation from slab, when inactive, was in place but

(.--.Uca. c conuo,. P.mi u- P=...n..„-. o. ,-xj drain for natural precipitation is ’ .
normally plugged and opened, after analysis, to the outfall to drain water from the slab.____
The excursion in the morning corrected itself before the cause was discovered. In the P.M., 
the reason was learned and transfer of sludge stopped. Drainage from the sludge is normally 
pumped back to the process, but the plug in the drain to 003 apparently leaked. This is a 
three or four time per year operation. The facility will be thoroughly inspected and closure 
for outlet to outfall made more positive. There is no evidence of overflow of dike curbs to 
surrounding area.



,/

REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

Dale CofTipkny K'ame

PENNWALT CORPORATION

3:00 p.m.

Liquid ran to adjacent
surface drain and to Outfall 003 to River. Curbing needs repair.

pH of outfall 003 did not go below Permit limit of 6.5.of which reached surface drain.
* Tot. Copper assumed to be essentially colloidal, metallic copper.

Curb repairs are needed & will
Manhole covers included in PIP Plan would have prevented loss to outfall. Liquidbe done.

on ground picked up by vac-truck and returned to process.

PENNWALT CORPORATION
R. A. Heineman

jant Io the provisions of Act 2<5 of the Public Acts of Michigan 1929 as amended, regulations have been isr-jc 
<ich require that all owners, managers or operators of vessels, oil storage or on land facilities shall notify th^^ 

Resources Commission or his authoriied representative of oil. salt and polluting material losses. This notification 
made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account o'?  
and conditions.

! 24 hr. Emergency Notification Number
517 — 373-766C

.-.cturn this form to;

Department of Natural P.csou'-ces 
Bureau of Water Management 

Sth Floor Stevens T. Mason Bldg. 
I pnsing, Michigan 4E926

Mur I ii.uii I wr n«iun»*u n*

Ntfuie of Loss (Include Complete Descfipiion of Demape)

Solution containing approx. 25% FeC12, 1.9% Tot. Cu &-<l% HCl was spilled on ground, some

Additunal Conriitntj (Include V«:nod of Conltol. Flans lor F(c*enbon of AfCuritnce. «IC.)Operator reprimanded for careless handling of material.

qf su^!acc xaler <n*o've4
Detroit River

Time of O«sco»<ry

Tima

5:10 p.m. - 4/25/81

4/25/80
Name of De;-«rtment of Natural Resourcej Representative Contacted

Operator #4. - PEAS - Lansing, MI.
Tc'k;,hon*o or Teiev*»P^*^^ Whom
R. A. Heineman

Qt ton (Include Type of Equ'pmenf and Other O&ra<U)

Crane operator overfilled curbed slab used for copper sludge recovery.

4/25/80
locibon of lo5» <?r SpreibeJ

Copper sludge recovery slab approx. 75 ft. west Bldg. 63B - East Plant

Amount
E^. 200 gal.

Liquid Ferric Chloride Process
v.->e..»n.ort Solution containing 

FeCU, *1.9% Tot. 
isco*«red



• • u**-! Of■Z -f.

REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

Zm SV

Co-Tipiftjr

PENNWALT CORPORATION

ArxjwnJ

9:50 P.M., 7/25/83)

cc Chloride leaked into the non-contact cooling water,.

Hydrolysis of the ferric, caused the pH of the outfall to drop suddenly.003. The pH was

below 6 for about 1 hour and 5 minutes.

chlorine flow to the furnace was shut off immediately. As soon as .practical, the flow

PENNl-JALT CORPORATION

on J.*o.~'_er24 hr. Eit.ticcncy l.'cofiGi
517—373-7€60

2. i . Lewis

ric-Iurn Ihls 'otm lo:
Dc-paeni of l.'a'.ural F.ti-ources 

Eoitau of V.'i-.er l.'.ar.cC£..-7-.i:nt 
e;h Floor Sie.ens T. l.'.ison Eidg. 

Ltns’ing. f.'.icfiigan. ~£S25

Nxitjrc Ct Lcil (JncJwCc Cr=sc^t::>‘*on ol O... «^pc)

About 1,000 pounds of Ferric Chloride leaked into the non-contact cooling water and to outfall

As a result of the response to the low pH, the furnace'was found to. be., leaking and the

of cooling water was stopped. The emission lasted between 50 minutes and. l.hour. The

.i.c :

l^a rT,» c'- suf-ict

1000 lbs. (estimate) Detroit River
o» D->C3>cry

_____________ 8:05 P.M._______________________
(T. Eftaxiadias - Emergency Response. Center, Lansing -

I .

i^^usni Jo Il’e provisions of Acl 245 of lhe Public Acls of.Michigan 1929. as irnended. leculcHons fiave been •: 
h require Ihal.afl ov/ners, rr.anagers :or opeialors of vessels, oil slorage or on land facililies shall riclily If'C 

 "uiccs Commission or his authori2ed• repre'schfaliye of oil. sail and polluting, inalcrial losses. Tl'is ndlificallon s>. 
mads promplly by leleplione or lelegraph. giving briefly lhe particulars, and by mail, giving a detailed account of e 
and conditions. .

7tm< ■

8:15 A.M.; ll2e/i.

i C***

■ July 26, 1983
Loc/t.on ot Icsi foe

East Plant - Anhydrous Ferric Chloride - Bldg. 109

less

Ferric Chloride
Di»r lc«» '-ta Osto»«»«d

July 25, 19'83
<yf o: Kesczw»c«$ Rep: c5enfai.<KT Co.nUaeC

Brian Reicks-Grosse lie Office.
'7riep?‘«c-*'*0 ap*i«-d bj v»*7,on>

J. J. Lewis
CiLJc Of lo« (fn<r>uCe Ct tQuQ--n»nJ ino Cz.tst CcaJb)

Anhydrous Ferric Chloride furnace developed a leak in the wall of the reaction chamber and

minimum pH was 2.2.
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REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

*

Ariount

When the

process was being washed out, sufficient water accumulated on the floor of the process th

the level exceeded the containment curbs, and wash water overflowed to the surface drain

cause the treatment system to have, a red color. By the time there was sufficient light to
observe the point of confluence with the river, no color was evident.

Repair personnel were called into repair the pumps.Anhydrous Ferric was stopped. It was

PENNWALT CORPORATION

/

Est. 1200 gal. 
(3 2% FeCla

Rc-lurn Ihis form Io;
Dcpcnrr.enl oJ l.’atural F.thources 

Euttcu cl V.’cier I.'.cr.cctment 
fi'.h Poor Slfc.fcns T. S.'.Jrson Eldp. 

Lansing. I.'.icbigan <££25

leading to Outfall 003. This wash water is normally routed to the Liquid Ferric process, 
ct IcJk (Induce C<on';>e>c C-esx.'tpt«or. ol

The pH of the outfall remained in compliance, but sufficient iron reached the outfall to

hr, EiT.fciocncy Nc’.ifica'.ion I.’urr.ber
517—373-7G60

Loss of FeClg was

found that there was sufficient solids accumulation in the sump to interfere with the pumps. 
The solids in the sump will be removed by a licensed contractor who will haul it to an “ 
approved disposal facility.

June 24, 1983 
of Im /Be

East Plant - Anhydrous Ferric Chloride - Bldg, 109-

t-'.i-.njl Loa

Process Wash Water
Ds»e Lots Oisco*«<«d

June 24, 1983
(.‘•me ol o« .Rrsou*cc& Fep:CenucittS

Mr. Jack Patel, Grosse lie & PEAS (Lansing)

J. J. Lewis
of lou /»n*LfCe ol tQuipnicr.: ind

Sump pump in the Anhydrous Ferric Chloride failed and spare was also inoperable.

• irr»e

9:30 A.M,; 6/24/83

J, J. Lewis

less than RQ of 1000 pounds.
CK..r..rr.:s (ir.cJvOc c’ Cor.;»ol. Ic- niier. ol net. rxj

As soon as the color at the neutralization station was observed, the addition of water at

Pursuant to the provisions ol Act 245 ol lhe Public Acts ol Michigan 1S29 as amended, repulallons have been is? 
v/hich require lhal all oivners. managers or opeis\or3 ol vessels, oil storage or on land facilities shall nolily 
Resources Commission or his authorized representative ol oil. salt and polluting material tosses. This nolificallc^Hl 
made promptly by telephone or telegraph, giving br.ielly the particulars, and by mail, giving a detailed account 
and conditions.

cf »aiei rtrru.ec

Detroit River - Outfall 003 
*.me of D**cT»«ry

2:40 A.M.

Cornp^nj Kame

PENNWALT CORPORATION



REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

Cs>« Ki.-ne

PENNWALT CORPORATION

i.fn«

10:50 A.M. 6/16/

 

  

floor and thence to 002 outfall.

Estimated 40r50 gal, loss occurred while switching valves.tank. Outfall 002 pH dropped

 Will consider benefit of improved curbing in tank area.

 

  
CiPENNWALT CORPORATION  

r.i-'jin Ih'S Io:

'.l:• I

R. A.. Heineman

24 hr. crr.c.-oincy h’f.ifi'c Ct.i h'

/

A-.cyni

40-50 gal.

if.: c! 

c<
c:h fkor E-e.i

June 16, 1980
c* icxs (?e

No. 3 run-down tank, inside south wall Bldg. 25, East Plant.

> Lien is 
iQt/iecuiie that all ov.-neis. managers or opeialors ol vessels, oil sioiace or on land facilities shall tio'.ily lhe 

_J^ouices Commission or his authorized lepiesenlative ol oil. sail and polluting material losses. This notification sha 
made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed accounl of e 
and conditions.

Seal acid from chlorine compressors was diverted to run-down tank #3 which began leaking to

Leak observed immediately and flow switched to alternate

ViU . u: icjsJ

95% H2SO4
Cii» ten 0-x.cvvifld

June 16, 1980
of ci F.*scw»ci:i ?.<;*• Ccntacicd

Mr, Bill Stone, Pte, Mouillee State Game Area

R. A. Heineman
Cst-J* c: (L*.;».’ce ol «r.c C?r«f r<:»iis)

Bottom of tank leaked when acid was introduced into tank. Tank had been empty.

■.’z'.-ral r.riCurces 
etar t.'.cnags-.anl 
;.r:s T. on Etdg. 
.'/ct=tcan

Tutsuarvr to the provisions of Act 2<5 of the Public Acts of Michigan 1S25 as amended, reoulztiuns ha.e 

some 0.1 pH unit, but remained in compliance. _• *___________________________________
• zz CTCi“'.’cL *.f Pu At'-Lir. cl r‘x.J

Tank removed from service. Will be inspected, repaired, and tested before re-installation.

 
cl *u<icr r.»c*«ec

Detroit River 
Tirr.* Cl C •?

10:10 A.M.



PENNWALT CORPORATION

Ar7«wr< . 

Est. 10-20 gallons .

Drum leaked on pavement.- to process for recovery and sale.

leaks.

PENNWALT CORPORATION
R. A. Heineman

only, adequate per Mr. Brian Reicks.

^4 l

bcc:
circ. bcc:

B84, H36, L5, M47, M54, R14
BlOO, D55, D108, K4, M41

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
9311 GROH ROAD 
GROSSE TLE, MICHIGAN 48138

Nilcit d leu p?.c<ucc DriZ.--^:‘on ol

The solution on the pavement was neutralized with soda ash and picked up for contract
off-site disposal by stabilization.

pucJvdr tl<s>3C d ConUol, Flint F.-k.tnbcn o> <-<4

Future transfers will be made in corrosion resistant containers which are intact of-

3:45 P.M.; 7/17/

Caw

July 17, 1984
LocaLpn ot Icii Sr*c>M

East of BldgT 56 - Control Laboratory - East Plant.

Lt^w***! lea ’ - —

Feds Solution
Ciw lan »u ,

July 17, 1'984 .
rliin* d o) K'lluia: Kckxxus Rep:«*nta-J-T Conlaa?

Mr. Brian Reicks - Grosse lie Office.
or 7»:rr«pn»<: b, v.-ho«

R,. 'A. Heineman'
Clttc t)t Loll linc\iCt ot E^u-pmrnl ind CXbcr C'TiJbJ

Accumulated samples of FeClg product from Control Laboratory were being transferred back

Report to Grosse 11^

None
TwTtc d O*9c?»«x
1:30 P.M.



X DLFAHt l.'.EN J Uh kaiuiiml h. iuunvi-o

REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

Dile

3-21-80

(Pipe failure due to external corrosion of steel pipe.

ponds and 005 outfall because floor-drain plugs had been removed due to water from inclemer
weather running into building.

Acidie FeCla solution partially neutralized in pond.replaced plug upon leak discovery.

t i:Ci-.T.p-.ny f.«me

Pennwalt Corporation
R. A. Heineman

Lojjbon ol LesJ (St Specific)

Pumphouse vic, tanks 63C, F & G, Liquid Ferric Chloride Process - East Plant

ol Lo!»j (inc'udc Complete Oeic<ip’.»on ol Damage)

Approximately 40 gal./of solution leaked to curbed floor of pump-house and reached settling

/

Company Kame

Pennwalt Corporation

Amouni

Approx. 40 gal.

this tofm Io:

Dep&rlfnenl of fifatural P.ciou'ces 
Buicau of V.'aler (/.enactment 

Sth Floor Stevens T. (/.tson Eldg. 
I ensing, (/.ichioen 48926

! 24 hr. Crneirtncy f.'o'.ifics'.ion ffumber
517 — 273-7650

Kame 01

_ ____Detroit River
Time el Dmeotry

7:40 a.m.
Kame ol Dcpar.nienl ol t’aiuial Resoufces Repte^enubve Corr.acted

Mr. Bill Stone - Pte. Mouillee State Game Area
Ic’tphonrt Of 7eit-^ii5ph(-d by Whom

R. A. Heineman
CaJ.\ ol Loti (h.clude T)pe ol Eqclpmtni enc Oihei Oiiailt)

Leak in rubber-lined steel piping at flange in pumphouse at Liquid Ferric Chloride process.

AtCilit»nat Cor.n.vnti (inctude k’tnofl Ol Ccntiol. Plans tor P»t *en:,on o‘ Recunfexcc. etc.)

Leakage would normally have been contained by curbed floor and material reclaimed. Operati

lime
11:50 a.m. - 3-21

Mcteriil Lost

40% Fe CI3 solution
Date Loss hxs OL^-covered

3-21-80

content of Pond influent and effluent to 005 outfall reported on M.O.R.

r ...

“ursuanl Io the provisions of Act 2<5 of the Pub'ic Acts of Michigan 1S29 as amcnefed, regulations have been is- 
Ihich require that all owners, managers or ope.'ators of vessels, oil storage or on land facilities shall notify the ” 

•Resources Commission or his authorized representative of oil, salt and polluting material losses. This notification shai 

made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account of e. 
and conditions.



April 1, 1987 PENNWALT CORPORATION

PCB Liquid
4:00 P.M.

>-n*6<»

(Transformer was being readied for disposal, prior to• when bushing began leaking.

building demolition.)

It appears, that material was contained in the drain trap,.

and spread on floors and a pan placed to contain drips. .The drain was covered and

sealed with plastic. The transformer and contaminated articles will be disposed of

PENNWALT CORPORATION

Idjhm «« irii ,'£< 

Bldg. 43, East Plant

MICHIGAN DEPARTMENT OF NATURAL RESOURCES WATER QUALITY DIVISION505 WEST MAIN STREET NORTHVILLE, MICHIGAN 48167 «

  

fil Ve»* Ol

Material dripped from transformer on roof of building through conduit to floors 
• •

below.’ A small amount of material’reached the ground floor and a floor drain.

4,.^ ■■ ■/

bcc: B19. D97. 0108, H36.>i^. R3, R39 
circ. bcc: Bl00 4/,^

As soon as Pennwalt personnel discovered the leak, sorbent material was obtained 

None
Cltr tort OU ,

March 31, 1987
j;.m. ef at KfiuiX* KrvM>L«l

PEAS (Also discussed^ith Maggie Fields, Northville, 9:30 A.M. on 4/1/87.)
A/5:30 P.mT:

T. M. Ray' ----- --------------------------------------- -------------- | 3/31/87 

Contractor was disconnecting low voltage transformer electrical connection

Approx. 5 gallons .

off’3ite at approved facilities. Affected building areas will be decontaminated.



REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

*•

Company Name

PENNWALT CORPORATION

«

A outside building and to adjacent surface drain to 003 outfall.g’

over a

span of about 25 minutes;

■ V..?-

Installation of curbing around this tank andas make-up water per normal operating'practice.

pump will be investigated. y 
l>r .'S j *

PENNWALT CORPORATION 

-/*■

• •

Eurtzu of V/cler I.'.cr.scfcmenl
Lt. Boynton

Lansing. Michigan ~£S25
■

R. k. Heineman

«in>«

9:10 A.M.; 4/30/81

Amowztl

est. 50 gallons

2i hr. Emergency Nc'JficsfjDn lJu—.Ler
517 —373-7660

c£ »ur.acr

Detroit River 
T«t*< d OnC3»«»y

7:55 A.M. A :

to'ihe provisions of . Act 245 of the Public Acts of Michigan 1929 as amended, regulalions have been is: 
■bj^Wquire that all ov/ners. managers or operalors of vessels, oil storage or bn land. faciliHes shall nctily lhe U 

Commission or his authorized represenfative of oil. salt and polluting material losses. This notincation shal 
nade promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account of ev 
ind condilions.

vicinity of the outfall was observed during this period.
Aci;--5.'Vil (iruJuO. WMC O’ Con'uol. fcr F:r...->bon ol Acb.-<»»C«:. - . . . -

Upon observing the pump leakage^ the operator switched to the'installed'spare pump,- stop'pin'g thr

leak and transferring the contaminated wash water to the Tiquid Ferric Process where it is used

ic=vjash water containing
5-107. FeCl-^ (est.)

Ciit Ic:* ..u

April 30, 1981

\pril 30, 1981
Li; A’-in Qi i£s

Building 109 - East Side North EndEast Plant (Anhydrous Ferric Chloride)-

V copy - Marine Safety Office
P.eluin Ihls rorm' lo:. ' ^77 Michigan Avenue •

■ Room 550
Depart.-nent of Kaiural Resourcss Detroit, Michigan 48226 

Eurezu of V/aier I.'.ar.scfcmenl
eih Aoor Elevens T. Meson Eldg. Attn:

et X;>4>ux.7.<.*u ol NilwiA? noGt/fCAi «s«ftLaxi*r Coniao«d

Mrs. Sue Norton - Pte. Mouillee State Game'Area' .
T<;eph.c.->rd or UTiom

/
R. k, Heineman •_________________
C«I'» Lcrti (InckiCe ol Equ^menl ino Oincr Celaill)

Contaminated water holding tank pump failed (casing leaked) and material leaked tofloor and to

w>iur* ol Lejk |lnc<wcr Compete ot D*rr-*p«)
*

An estimated 20 to 40 lbs, of FeClr^ in water used to wash exterior of product drums was lost to

003 outfall.. The pH of the outfall dropped to a low point of 6.3 and returned to normal over a

A very minor^-broxmish discoloration.in the-river in the immediate-



REPORT OF OIL, SALT OR POLLUTING MATERIAL LOSSES

Company

PENNWALT CORPORATION

11:15 A.M.

lurched and solution flowed from the hose connected to the top loading connection of

1

loading hose was not in place. The loading personnel have been cautioned to ensure that

the trucks are properly secured before releasing them.

5=1 IS-f

PENNWALT CORPORATION

'WTW

4:25 P.M. ; Ml/^l

r^uisuanl Jo the provisions of Act 245 of the Public Acts of Michigan 1929 as amended, regulations have been issi 
which require lhat all owners, managers or opeolors of vessels, oil storage or on land facilities shall notify the Wa 
Pcsourccs Commission or his authorized representative of oil. salt and polluting material losses. This notification s^l 
made promptly by telephone or telegraph, giving briefly the particulars, and by mail, giving a detailed account 
and conditions.

?.c-lurn this form to;

Department of Natural Resources 
Eurtau of Waler l.'.ar.acement 

eth Floor Stevens T. f.'.ason Sidg. 
Lansing. Michigan -:£S25

24 hr. Err.ergcncy Nctification h’uirter
517 — 373/660

ArTiourrt

50 gallons est.

Acx.C(X7>n>rnu (I.-kJcOc d Conuoi, PUni U,*' F:k*tnvon o1 r>cun<«nc*. rx^

Both valves on the top loading connection were not closed, and the cap for the end of the

the tanker.
S'ilcre ct LcJi Con';--cie of Dirrj^J

About 50 gallons flowed to the roadway in front of the instrument house for outfall 003,

Some of the material reached the outfall.

Cil«
April 1, 1982
Loc<Lon of Lett

East plant - Street North of Building 64

L'i*.«ruJ Icrt

Ferric Chloride Solution
Cate Ion ..

April 6, 1982
ff»me of of Kitura! ResoufcrS Rcp:csenUl«*« Contacted

Mr. William Stone - Grosse lie Office
TeiepneneO or Tete^ap^ed by V.*hom

J-- J. Lewis ’
Cavsc of lou (UuluOe Type of Equ'p.-nrnl O*.bei CCaSli)

A contract hauler's truck loaded with liquid ferric chloride product had left the loading 
•»
area and was driving along the road north of Building 64 (Chloride Street), the truck

J. J. Lewis

•-’a-r» ci auri^cc *s:e» ovp:.eo
Detroit River via Outfall 003 
T»m« of O'*ccv<fy



APPENDIX D

LISTING OF PROCESS SOURCES AND CERTIFICATE NUMBERS

4,

1092M2

Date: 19 January 1990 
Revision: 0



Table D-1

Air Permits - 1971, 1974, and 1975

Rating CFM

1862710

Anhydrous FeClj 18627 A1664 79822,000

A1665.18627 7983.Liquid FeClj 1,000

18627 . A1666Soda Ash 600

18627 A1667 7985110

18627 A1668 7986
*

18627 A1671 79922,500

24,000 ' 18627 A1671 7992

18627 A1671 79921,000

18627 A1671 79922,000

D-1
1092M2

• Salt and Lime

Chlorine

2,000
10,000
5,000

A1671
A1671

7987
7988

18627
18627-
18627

18627
18627

18627
18627
18627

Date; 19 January 1990 
Revision: 0

A1663
A1663
A1663

7981
7981
7981

7992
7992

A1672
A1672
A1672

5,000 
5,000

500

1,000
1,000

Weighing Scrubber
Finished,Product 
Baghouse

18627, .. 
- 18627

7984 and
scrubber

Permitted
Manufacturing

Process

Certificate of
Operation Number
1974 1975

7993
7993
7993

Invoice
Number
1971

Packed Tower
Chlorine Cylinder,
Paint Spray Booth ' 10,000
Caustic Finishing Bldg.,
Paint Spray Booth
Caustic Flaker

5,000
5,000

Sodium Orthosilicate
• Packaging Scrubber
• 10,000 cfm Scrubber
• 5,000 ,cfm Scrubber

Ammonia
Sal Ammoniac
• H2 Venting 

from Absorber
• Dryer Exhaust
• Bagger Exhaust

A1669
A1670

and scrubber
Perchloron
• Packaging Station
• Two Dryers

@ 12,000 cfm each
• SgH Trangier Stn. 

Baghpuse
Lime Silo Baghouse



Table D-T

and 1975

Rating CFM

Dowtherm Vaporizer 18628 799427 MBtu

A1675 7995
«

31211550

A16804,590 9620

A1676500 7996

A1677 7997500

3,000 A2676 7978

96194,590

3,500 A13810

D-21092M2

A1674
17 MBtu/hr

Air Permits - 1971, 1974, 
(continued)

Date: 19 January 1990 
Revision: 0

Permitted
Manufacturing

Process

Invoice
Number
1971

Certificate of
Operation Number
1974 1975

Perchoron Dust 
Collector 
Bldg 26 Fume-Scrubber 
Packed Tower, Drum 
Filling Operation 
Perchloron Cyclone S,^ 
Scrubber
1-Muriatic Acid Loading 
Stn. Packed Tower
l-Muriatic Acid Ldg Stn 
Packed Tower
100# Cylinder Paint 
Spray Booth
Pennwalt Corp. Dist 
Scrubber
1 Heil 723V Wet Scrubber 
for Dry CuDCl Fir 1

3,340 cfm
&
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, EXECUTIVE SUMMARY

GENERAL

PHASE I OBJECTIVES
The objectives of Phase I were the following:

Locate areas of localized "hot spot" contamination.
, Identify waste management areas.

PHASE I MAJOR FINDINGS AND CONCLUSIONS

Each groundwater

ES-1
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The results of the Phase I organic compounds analysis indicate 
that three areas of the East Plant may have been impacted by 
past manufacturing, storage, and/or waste management activities. 
These areas are;

Define the impact of past manufacturing operations on 
sails and groundwater at the site.

ammonium 
calcium 
benzenes.

During the Phase I effort, soil samples from 26 test pits, two 
monitor wells, and eight surface soil locations were analyzed 
for Hazardous Substance List (HSL) organic (volatile, semi
volatile, pesticide/PCB) and/or inorganic parameters. Appendix 
C contains a complete list of parameters included in the HSL. 
In addition, groundwater samples were obtained from 12 monitor 
wells installed during . Phase I activities, 
sample was also analyzed for HSL parameters.

Roy F. Weston, Inc. (WESTON) has been retained by Pennwalt 
Corporation to perform an environmental study at its East Plant 
property in Wyandotte, Michigan. The East Plant property 
occupies approximately 90 acres along the west bank of the 
Detroit River. The facility was an active chemical production 
facility from 1898 to 1985. Industrial manufacturing operations 
focused on the production of chlorine and caustic using the 
region's subsurface brine deposits as the primary raw material. 
Over the years other chemicals produced at this facility were 
ammonia, ammonium chloride, hydrochloric acid, hydrogen 
peroxide, calcium hypochlorite, carbon tetrachloride, 
chlorinated benzenes, and chlorinated naphthalenes. In 
addition, a Gasification Plant (Mond gas) was operated in the 
early 1900's.
Currently, a portion of this site is leased by Pennwalt to a 
tenant who uses the facility for the production of ferric 
chloride. The entire East Plant site was considered for 
sampling and data analysis for this environmental study.
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concern 
Plant:

The area between Building 35A and Building 38A (former 
cell room). ■ .

identified at monitor well 12, 
located north of the former cell room.

The Halowax (chlorinated naphthalenes) production area 
in the northeast corner of the plant.

The area adjacent to the concrete diked area in 
ferric chloride plant.

The inorganic compound analysis of soils indicates that 
areas had elevated levels of metals. These are:

indicated 
detected in the 
the parameters 

typical of

analysis 
ammonia,

Certain HSL organic compounds were detected and quantified in 
groundwater from six monitor wells. The detected organics of 

distributed in the following areas of the East

The former Taylor Chemical area (coal pile storage) 
near the center of the East Plant.

Suspected former burn area located in the southeast 
corner of the plant along the Detroit River.

Semi-volatiles were identified at monitor 
located on the southeast side of the property.

Inorganic analysis of groundwater samples 
chloride, ammonia, and certain HSL metals were 
monitoring wells at the East Plant. All of 
detected were identified at concentrations 
groundwater background conditions.

Semi-volatiles and volatiles were identified in 
monitoring wells 9 and 10 located in the Halowax area 
in the northeast corner of the plant.



PHASE II OBJECTIVES

the Phase

Characterize the site hydrogeology more completely.
PHASE II MAJOR FINDINGS AND CONCLUSIONS
The results of the Phase II sampling program are as folloU^s:

ES-3
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The area between Buildings 35A and 38A has elevated 
levels of lead in the soil.

No pesticides or PCB's were found in the Halowax area 
or in the vicinity of Building 34,

Define the concentration profile for pesticides in the 
soils surrounding Building 34 (former warehouse).

The primary objectives of the Phase II field investigation were 
as follows:

Soils in the former burn area contain several volatile 
organics at concentrations believed to be of no 
concern.

results of

Quantify the presence of PCB's or chlorinated naphtha
lenes in the Halowax area soils.

Delineate the horizontal and vertical extent of 
suspected soil contamination in the Halowax area, the 
burn area, and the area between Buildings 35A and 38A 
(former cell room).

Soils in the Halowax area contain 
chloronaphthalenes, and chlorinated 
concentrations of potential concern.

naphthalenes, 
benzenes at

I groundwater

Identify characteristic organic compounds associated 
with coal pile storage to determine if the semi-vola
tile compounds in TP-21 are due to the coal storage 
pile.
Confirm the 
sampling.

Phase II soil samples from the former burn area did 
not contain Aroclor 1260 which had been identified in 
this area in Phase I (TP-28) . These results indicate 
an area of localized PCB concentrations within the 
former burn area.



(Halowax

groundwater sampling resultsI were
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The Phase 
confirmed.
The polynuclear aromatic hydrocarbon (PAH) concentra
tions found in the coal pile storage area may be 
attributed to coal storage and past plant operations.

Groundwater
contains chloroform,
at concentrations of concern, using 
guidelines and human health and aquatic 
information to define preliminary action levels.

collected from MW-9 (Halowax area) 
chlorinated benzenes, and benzene 
of concern, using regulatory 

human health and aquatic toxicity



SECTION 1

INTRODUCTION

OBJECTIVES OF THE INVESTIGATION1.1

Locate areas of localized "hot spot" contaminants.

of

extentthe horizontal and . verticalDelineate

1-1
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Present the results and significance of these findings 
an

Identify waste management areas and associated envi
ronmental impacts.

Define the impacts of past manufacturing operations on 
soils and groundwater at the site.

of 
suspected soil contamination in the Halowax area, the 
burn area, and in the Building 35A-38A area.

The results of Phase I were used to develop the objectives 
Phase II. They were to:

Conduct a literature search to identify characteristic 
organic compounds associated with coal pile storage. 
The purpose of this review was to determine whether 
the HSL semi-volatile compounds (polynuclear 
aromatics) detected in Phase I soil samples from TP-21 
(former coal storage area) are present due to leaching 
from the coal storage pile.

Analyze selected Phase I and Phase II soil samples 
from the Halowax area using, the above separati-on 
method to determine whether PCB"s are present in the 
soil samples.

in light of decommissioning of the facilities in 
environmentally sound manner.

Differentiate, analytically, between chlorinated 
naphthalenes (Halowaxes) and polychlorinated biphenyls 
(PCB’s), using a chromium trioxide separation fijethod.

Roy F. Weston was retained by Pennwalt Corporation to conduct 
an environmental study at Pennwalt's East Plant property in 
Wyandotte, Michigan. This study was carried out in two phases. 
The objectives of Phase I were to:
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Collect a second round of groundwater samples
MW-7, MW-8, MW-9, and MW-12. Analyze the samples for a 
limited number of parameters to confirm results of the 
Phase I analyses.

Collect three additional rounds of water level 
measurements from Phase I wells and river measuring 
points to better characterize the hydrogeology of the 
site.

Analyze Phase I soil samples from test pits 2 and 3 
for HSL pesticides; if they are detected, collect 
additional soil samples in the vicinity of these test 
pits to define the areal and vertical extent of above- 
ground chemical concentrations in the soil.

To meet the objectives of the Phase I and II Environmental 
Study, -WESTON designed and implemented integrated field 
investigations and data collection programs detailed in the 
sections that follow.
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Regional Hydrogeology2.2.2
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The USDA Soil Conservation Service has mapped the surface soils 
at the East Plant as "cut and fill land." The original soils, 
are impossible to identify because of filling,, mechanical 
mixing and leveling. Soil series mapped on undisturbed prop
erties in the vicinity of the East Plant are Blount loam and 
Pewamo loam, which are poorly drained sbils formed on glacial 
till plains, moraines, and lake plains-; The subsoils in these 
series consist of silty clay loam and clay.

The glacial deposits in the Detroit area consist of irregular 
beds of clay, silt, sand, and gravel- which grade into each 
other laterally and vertically over relatively short distances. 
Groundwater occurs under water table (unconfihed) and confined 
conditions. In areas where clays and sandy clays overlie 
saturated sands and gravels, the potential for confined or 
semiconfined groundwater conditions exists.
Geologic' conditions are not favorable for obtaining significant 
quantities of potable groundwater in the vicinity of the East 
Plant site. The outcropping glacial clays and sands are the 
least favorable of all the glacial deposits for the development 
of wells with moderate to high yields. Low-yielding domestic 
wells can usually be developed within the interbedded sands and 
gravels of this deposit. The storage capacity for water-table 
aquifers in this glacial unit is considered limited, and wells 
constructed in this unit could expect failure during prolonged 
droughts. Groundwater quality from wells constructed in the 
deeper confined aquifers within this unit is often impaired by 
chlorides, hydrogen sulfide, and methane gas.
In the Detroit area, wells that are drilled into the bedrock 
formations usually yield groundwater that is highly mineralized. 
The Dundee limestone, underlying the glacial deposits at the 
East Plant, is capable of moderate yield, though, as expected, 
is highly mineralized. This mineralized water has been processed 
for salt recovery which was used as a raw material in past plant 
activities.

During Phase I. activities, stratigraphic information obtained 
from soil test pits and monitor wells on the site indicated 

thickness generally increases in an eastward
across the site toward the Detroit River. The fill typically 
consists of gray or brown gravelly, silty sands with occasional 
slag and brick refuse. Underlying the fill was a soft, dark 
brown to black peat layer approximately 0.5-1.0 feet thick 
which represents the natural land surface prior to filling and 
development. The peat layer is underlain by lacustrine, deposits 
consisting of brown silty sands grading to gray and brown sandy 
clay or clay.



Site Hydrology2.2.3

small

2-4
0781B

low of 9.8 X 10 
ft/min at MW-a.

storage
Huron,

The Phase I environmental study included the construction of 12 
groundwater monitor wells and two piezometers that, intercepted 
the shallow water table aquifer at.the East Plant facility. In 
addition, three river elevation gauging stations were installed 
along the banks of the Detroit River. Surface and groundwater 
measurements obtained on 13 May 1986 indicated the groundwater 
flow direction at the East Plant site was in a general west to 
northwest direction away from the Detroit River, as represented 
in Figure 2-2. In wet climates, groundwater base flow can 
normally be expected to discharge to nearby rivers and streams. 
However, this is not the. case at the East Plant because the 
Detroit River is not fed. by a - typical drainage basin system, 
but rather from nearby Lake St. Clair, which is connected to 
the upper Great Lakes. Because of the tremendous 
capacity provided by the upper Great Lakes (Superior, 
and Michigan.) ,• the flow of the Detroit River is normally steady 
and does not depend on groundwater base flow.

Transmissivity (T) and hydraulic conductivity (K) values of the 
shallow unconfined saturated zone were derived from results of 
slug tests conducted, on 11 monitor wells at, the East Plant. 
These results are summarized in Table 2-1.
The hydraulic conductivity ranges from a low of 9.8 x 10“^ 
ft/min at MW-12 to a high of 8.6 x 10“/ ft/min at MW-a. In 
general, the hydraulic conductivity increases in a southeastward 
direction across the site toward the Detroit River. The soils 
encountered at the western end of the .sit.e consist of silty 
sands, silts, and clays which result in low hydraulic conduc
tivities. The higher hydraulic conductivities observed at the 
eastern end of the site ' are a result of the porous fill that 
was used to reclaim land along the, river.

Due to the very small surface-water elevation difference 
between Lake St. Clair (upgradient) and Lake Erie (down
gradient), winds or changes in barometric pressure can cause 
the water to pile up at the western end of Lake Erie to an 
elevation above that of Lake St. Clair, and as a result, the 
flow of the Detroit River may actually reverse its direction. 
At other times, the water level at the lower end of the river 
may suddenly drop, causing a great increase in discharge 
(Wisler, et al., 1952). Thus, the surface-water hydraulics of 
the Great Lakes affecting the Detroit River produce local 
fluctuations in groundwater flow as are observed at the East 
Plant site.
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Table 2-1

Pennwalt East Plant Slug Test Data

1.6 X 10"’8.1 X 10"’MW-1
8.6 X 10"’ 1.7 X 10"’MW-2

3.6 X 10"’1.8 X 10"’MW-3
2.0 X 10"’ 4.0 X 10"’MW-4
5.8 X 10"’ 1.2 X 10"’MW-5
4.9 X 10"’ 9.7 X 10"’MW-6

2.6 X 10"’- IMW-7 1.3 X 10
8.6 X 10"’4.3 X 10 " ‘MW-8

3.6 X 10"’ 7.2 X 10"’MW-10
1.2 X 10"’ - 3MW-11 2.4 X 10
4.9 X 10"“ 9.8 X 10"’MW-12

Kb.

2-6
07818

Hydraulic
Conductivity (ft/min)

Well
Numbers

*Transmissiyity (T) is calculated as the hydraulic conductivity 
(K) times the thickness of the saturated zone (b), e.g., T =

Transmissivity* 
(sq ft/min)
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SECTION 3

PHASE I FIELD INVESTIGATION

3.1 PRESURVEY RECORDS SEARCH
Identification of Plant Process Areas3.1.1

with

Background Environmental Data Collection3.1.2
information

3-1
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Background information on regional geologic conditions was 
gathered through a review of existing literature published by 
the U.S.

The Phase I environmental study was accomplished on a task- 
by-task basis: information gathered during presurvey tasks was 
used to select locations for sample collection and to determine 
analytical requirements based on specific past manufacturing 
process areas.

Site-specific geological information was obtained by reviewing 
Pennwalt's records of soil boring logs for foundation design 
and subsurface utility location projects throughout the 
operational life of the East Plant.

Geological Survey, Michigan State Geological Survey, 
Michigan Department of Natural Resources, and the U.S. Soil 
Conservation Service. A list of references is contained at the 
end of this report.

Former process areas identified during the presurvey records 
search include the Halowax area that was tenant operated for 
the production of chlorinated naphthalenes, Wyandotte Oil and 
Fat that was tenant, operated for the production of hydrogenated 
fish oil,* the chlorine-caustic cell operations, the Mond gas 
plant, the power plant/coal storage area operated by Detroit 
Edison, the Taylor Chemical manufacturing area that was operated 
by tenants and, Pennwalt for carbon tetrachloride production, 
and the ferric chloride and ammonium chloride manufacturing 
areas. Specific locations for all the process areas were 
indicated by coordinates on a sampling plan base map, which is 
included in a pocket at the end of this report-

Former manufacturing, storage, process, and shipping areas were 
identified through a review of Eaist Plant maps and records and 
historic aerial photographs conducted jointly by WESTON and 
Pennwalt project engineers. This information was supplemented 
with interviews with the Wyandotte East Plant engineer and 
other Pennwalt employees who had worked at the East Plant 
during its operational years.



Locations of Test Pits and Monitor Wells3.1.3

Development o £ thePha s e I Analytical Program3.1.4
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A Site Investigation and Sampling Plan for the East Plant was 
prepared prior to field activities detailing specific sampling 
and monitoring procedures. WESTON also prepared a Site Safety 
Plan listing physical and chemical hazards at the East Plant 
and appropriate levels of personnel protection to be worn 
during field activities. Copies of both the Sampling and Safety 
Plans are included in Appendices A and B, respectively.

Monitor wells were proposed at the East Plant to examine the 
occurrence, movement, and quality of the shallow groundwater at 
the site. Twelve 2-inch diameter wells and two 3/4-inch 
diameter piezometers were located to provide information on 
groundwater migration near the plant boundaries and to observe 
the influence of the Detroit River on groundwater elevations 
and flow direction.

Soil test pits were proposed at the -East Plant as the most cost- 
effective way to obtaih soil samples and examine large areas in 
a short time period. Backhoe test pits are especially suitable 
for visual observation of fill depths, stained soils indicating 
process or spill areas, and shallow groundwater table con
ditions.

The analytical program for the soil sampling effort was 
developed concurrently with the preliminary sampling plan base 
map. As this is a Phase I study of a site where numerous 
chemicals were manufactured over many years, it was decided to 
test for a broad spectrum of compounds.

The locations of test pits at the East Plant were selected 
based on information on East Plant manufacturing, shipping, 
storage, and waste management operations gathered in the 
presurvey records search. The test pits were plotted on the 
sampling plan base map and were staked in the field prior to 
the start of excavation activities. Twenty-seven test pits were 
originally proposed; soil samples from a total of 26 test pits 
and 8 surface sample locations were actually collected during 
the field investigation.

The U.S. EPA Hazardous Substances List (HSL) of compounds is a 
comprehensive list of environmental contaminants, which includes 
volatile organics, semi-volatile organics (base neutral and 
acid extractable compounds), pesticides, PCB's, metals, and 
cyanide. A list of compounds on the HSL is included in Appendix 
C.
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PHASE I SOIL SAMPLING3.2
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both 
ammonia,

Groundwater samples from the monitor wells were targeted for 
laboratory analysis of both HSL organic and inorganic 
compounds, plus chloride, ammonia, and total dissolved solids. 
In addition, the field water quality indicator paraineters of 
pH, specific conductance, salinity, and temperature were 
scheduled to be measured during the well sampling procedure.

Soil samples were collected in 26 test pits and at eight 
surface soil sample locations and analyzed for HSL inorganic 
and/or organic compounds. The locations of soil sampling 
activities are shown in Figure 3-1.

Soil samples around former inorganic process areas, such as 
caustic finishing, orthosilicate, chlorine production, and 
ammonium chloride/HCl manufacture, were specified for HSL 
inorganic parameter analysis. Samples near past manufacturing 
areas where organic materials were produced (Halowax area, 
former Taylor Chemical, and Mond gas plant) were targeted for 
HSL organic parameters. Other areas, where plant records and 
aerial photos indicated the potential presence of both inorganic 
and organic wastes, such as the former burn area and the coal 
pile storage area, were specified for the full HSL list of 
analytes.

The preinvestigation sampling plan base map (contained in a 
pocket at the end of this report) listed sample locations and 
analytical parameters based on past industrial activities 
conducted -in specific areas of the East Plant. Before the field 
investigation started, several of the planned sampling sites 
were moved due to proximity to utilities, as mapped by the 
Pennwalt Engineering Department. Eight of the planned test pit 
locations were modified to collect surface soil samples for 
this reason. In addition, the Wyandotte Plant engineer 
suggested four additional locations for soil sample collection 
based on his knowledge of the East Plant history. During the 
field investigation, several more soil sample points and 
analyses were added at the direction of Pennwalt's project 
engineer. Table 3-1 summarizes all soil samples and analyses 
conducted during this study.

Additions were made to the preliminary analytical list during 
the field investigation based on volatile organic detector 
readings and on visual observations of staining or 
discoloration of soils in the test pits.
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Table 3-1

Matrix

3-5
0781B

Sample
Location

Summary of Laboratory Analyses Performed 
at Soil Sample Locations

HSL
Parameters

0-20
0-40 

16-52
0-108
0-24 
0-70 

. 0-72
0-54 
0-36 
0-36 
0-2
0-80

48-72
60

50-60
50-60

Sample 
Depth 
(in.)

TP-T 0-20 Soil Inorganics
TP_2 0-40 Soil Inorganics; organics
XP_3 16-52 Soil Inorganics; organics
TP-4 0-108 Soil Inorganics; organics
TP_5 0-24 Soil Inorganics; organics
TP-5 0-70 Soil Organics
TP-7 0-72 Soil Organics
TP-8 0-54 Soil Organics
TP-9 0-36 Soil Organics
TP-9 (duplicate) 0-36 Soil Organics
SS-10 0-2 Soil Inorganics
TP-11 0-80 Soil Organics
TP-12 48-72 Soil Organics
TP_1-; 60 Soil Inorganics; organics
TP-15 50-60 Soil Inorganics
TP-15 (duplicate) 50-60 Soil Inorganics
SS-16 2-4 Soil Inorganics; organics
SS-17 2-4 Soil Inorganics
SS-18 2-4 Soil Inorganics
TP-19 0-72 Soil Inorganics
TP_20 0-90 Soil Inorganics; organics
TP-21 0-120 (composite) Soil Inorganics; organics
TP-21 108-113 (grab) Soil Organics
TP-21 (duplicate) 108-113 (grab) Soil VOA
TP-22 0-95 Soil Inorganics; organics
TP-24 0-68 Soil Inorganics; organics
TP-25 2-4 Soil Inorganics
TP-26 0-96 Soil Inorganics; organics
TP-27 48-60 Soil/sludge Inorganics
TP-28 (composite) Soil Inorganics; organics
TP-28 72 (grab) Sludge Inorganics; organics

(exclude VOA)



Matrix

Inorganics; organicsField blank Water

Water VOATrip blank
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192-216
114-138

Sample
Location

Soil
Soil

Inorganics; organics
Inorganics; organics

TP-29
SS-30A 
SS-3OB
SS-31
TP-32 
TP-33 
TP-34 
TP-3 5 
SS-36

Sample 
Depth 
(in. )

Soil
Soil
Soil
Soil
Soil
Soil 
Soil
Soil
Soil

HSL
Parameters

Inorganics; organics
Inorganics
Inorganics
Inorganics
Inorganics; organics 
Inorganics; organics 
Inorganics; organics 
Inorganics; organics 
Inorganics

MW-9
MW-10

0-72
0-2
0-2
2-4

60-72
0-54
2-4
0-96
0-2

Table 3-1 
(continued)



Test Pit: Excavation and Sampling3.2.1

3.2.2
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I,

A water field blank was collected by pouring deionized water 
over a sampling trowel into laboratory-prepared sample bottles, 
as discussed in Appendix A. This sample was analyzed along with 
the soils for HSL organic and inorganic parameters.

Soil samples at these locations were collected using stainless 
steel trowels on 13 May 1986. Three of the surface soil samples 
(SS-16, SS-30A, and SS-30B) were composites of a larger area. 
Details and specific sampling procedures for each location are 
contained with the soil test pit descriptions in Appendix D.

location measurements.
and/or HSL inorganics 
engineer. Once sampled, 
material, and the backhoe was 
procedure described in Apendix A.

Surface Soil Samples

All soil samples- were collected using stainless steel sampling 
trowels, which were cleaned, and rinsed with deionized water 
between samples, as discussed in Appendix A.

Eight locations, originally scheduled for test pit excavation, 
were changed to surface soil samples based on their proximity 
to underground utilities, no backhoe access (location inside or 
between buildings), or difficult digging conditions.

The test- pit sampling program was conducted during the week of 
21 April 1986. Test pits were excavated to depths of 3 to 10 
feet below ground surface using a backhoe. The use of test pits 
facilitated accurate depth measurements and visual descriptions 
of fill material and the underlying natural soil. A description 
of the soils in each pit was recorded by the WESTON soil 
scientist in the site log book. The depth to the underlying 
natural soil, as evidenced by a dark brown to black peat layer, 
was noted. An HNu organic vapor detector was used to measure 
the occurrence of volatile organic compounds in and around each 
test pit; these readings were also recorded and are included in 
the test pit descriptions contained in Appendix D.
Soil from each test pit was piled beside the pit by the 
backhoe. Soil samples for each test pit were composited from 
this pile into laboratory prepared sample bottles. In several 
cases, a fill layer unlike the rest of the test pit was 
encountered. These, anomalous, layers were sampled separately as 
grab samples and designated by test pit number and depth 
location measurements. They were analyzed for HSL organics 

as directed by Pennwalt's project 
pits were backfilled with excavated 

decontaminated using the



Split-Spoon Soil Sampling3.2.3

Sampling

3.3 PHASE I MONITOR WELL INSTALLATION
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After collection, chain-of-custody documentation was completed 
and all samples were carefully packed in coolers for overnight 
transport to WESTON*s Lionville, Pennsylvania laboratory. Chain- 
of-custody documentation for the soil samples is contained in 
Appendix E.

During the drilling of the monitor wells, continuous split
spoon soil samples were obtained in accordance with ASTM test 
method 0-1586. During the drilling of the two piezometers, a 
limited number of split-spoon samples were obtained at -depths 
selected by WESTON's geologist. One soil sample
monitor well boring was retained for potential
chemical analysis, as discussed in the previous subsection 
(Subsection 3.2.3). This soil sample was typically obtained at 
a depth of 2 to 4 feet into the' lacustrine clay unit underlying 
the fill material and the native sands at the site. No soil 
samples were retained for chemical analysis at the two 
piezometer locations.

from each 
laboratory

Continuous split-spoon soil samples were 'collected during 
monitor well drilling in order to describe the stratigraphy at 
each well location. Descriptions for each of the samples were 
compiled on a boring log for each well, contained in Appendix 
D. As described in the Site Investigation and Sampling Plan 
(Appendix A), one soil sample from each boring of the clay 
underlying the water-bearing zone was placed in a sample jar 
and retained for possible laboratory chemical analysis. Two of 
these samples (from MW-9 and MW-10) were later approved for 
analysis by Pennwalt; they were analyzed for HSL organics and 
inorganics. Sampling and decontamination procedures are 
outlined in Appendix A.

At the East Plant site a total of 12 monitor wells and 2 
piezometers were installed during the week of 21 April 1986. 
The wells were completed in the fill and native sands overlying 
the lacustrine clay in order to intercept the shallow water 
table aquifer at the site. The 12 2-i.nch diameter monitor wells 
were utilized to obtain groundwater samples for chemical 
analysis of the shallow-water table aquifer, as well as water 
table elevations, while the piezometers were installed to 
obtain water table elevations only. The wells were drilled and 
installed by McDowell Associates of Ferndale, Michigan using a 
Central Mine Equipment (Model CME 55) drill rig with hollow 
stem augering and split-spoon capabilities. All drilling, 
sampling, and well installation activities were under direct 
supervision of an on-site WESTON geologist. Decontamination 
procedures are outlined in Appendix A.
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Total well depth and screen placement were determined by 
WESTON'S on-site geologist based on depth to lacustrine clays 
and water-bearing sediments. After each boring was completed, a 
monitor well screen and riser was inserted inside the hollow 
stem auger to the specified depth. A 5-foot section of 
0.01-inch slot,,2-inch diameter PVC screen was connected to an 
appropriate length of 2-inch diameter PVC threaded riser pipe. 
No solvents or glue were used at any of the casing joints. A 
medium to coarse sand pack (M. DOT 2NS) was poured through the 
inside of the hollow stem augers into the annular space between 
the borehole walls and the screen to approximately 2.5 feet 
above the top of the screen. A 1-foot bentonite pellet seal was 
emplaced on top of the sand pack in the annular space. The 
remainder of. the annulus was gravity-filled with a Portland 
Type 1 cement and bentonite powder grout. A 4-inch diameter 
steel protective casing with locking cap was installed over the 
well into the grout. To further protect the wells from damage 
three metal pipe bumper guards were installed in a cement pad 
around each monitor well.
The two piezometers have similar construction details except 
the PVC screen and riser for the piezometers are 3/4-inch 
diameter. Lithologic descriptions for each boring and 
construction details for each well are contained in Appendix D.

To . determine if organic vapors were emanating from the 
split-spoon samples, each sample was screened immediately after, 
collection using a HNu photoionization detector or an OVA 
flame ionization detector. The HNu and- the OVA meters were also 
used to monitor organic vapors in the drill-crew work area. The 
organic vapor measurements determined the level of personnel 
safety protection required at each monitor well and piezometer 
location as specified in the Site Safety Plan.

Groundwater from the 12 monitor wells at the East plant was 
sampled during the week.of 12 May 1986. Prior to sampling, the 
depth to water in each well- was measured and the volure of 
standing water in the casing was calculated. Three to five 
volumes of standing water were removed from each well and 
discarded, using a Teflon bailer and dedicated polypropylene 
rope. Field water quality indicator parameters of pH, specific 
conductance, salinity, and temperature were measured and 
recorded. Table 3-2 lists these results for each of the wells. 
Groundwater samples from each well were collected and placed in 
laboratory-prepared bottles to be analyzed for the following 
parameters:



Table 3-2

Field Water Quality Measurements

Location

7.6' 1,950MW-1 13 1
7.0 4,300MW-2 14 3

MW-3 14 7.1 2,900 1.5
12 7.0 10,000 7.5MW-4

MW-5 15 7.1 21,000 15
15 6.7 34,000MW-6 26

MW-7 12 12.0 176,000 120
6.1MW-8 13 5,000 3.5

14 5.6 3,100MW-9 2
7.9MW-.IO 16 10,000 6

MW-11 16 10.3 6,000 4
14 7.2 1,300MW-12 0.0

East Pond 276,50011.0 171.5
Detroit River 16 8.2 200 0.0

3-10
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pH 
(pH units)

Tempera
ture 
(’C)

Specific
Conductance 

(umho s)
Salinity
(o/oo)
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A previously prepared slug (1 inch diameter PVC pipe 
filled with sand and sealed at both ends) was lowered 
into the well to a point just above the water level.

Slug tests were conducted on 11 wells located on the Pennwalt 
East Plant site on 14 and 15 May 1986. An In Situ SE-IOOOB data 
logger was used for data collection for each test; the 
following procedure was used on each well:

Depth to water measurements were taken at each well 
before testing.

were filtered after collection 
the filtrate was preserved with

A slug test is a method that can give an estimate of the 
magnitude and variability of selected aquifer properties in 
individual wells located on a site. The test is accomplished 
by causing an instantaneous change in the water volume of a 
well, either by suddenly introducing or removing a known volume 
of water or other material, and observing the recovery of the 
water level in the well with time.

HSL organics.
HSL inorganics. 
Chloride.
Ammonia (as nitrogen). 
Total dissolved solids.

Samples 
through
HNOa .

The data logger was then activated. While the data 
logger was functioning, the slug was rapidly but 
smoothly lowered into the water in the well to a point 
where the slug top was just below the water level.

A pressure transducer connected to the SE-IOOOB was 
lowered into the well to the bottom of the screened 
interval.

for soluble metals 
a 0.45-micron filter;

The Teflon bailer was cleaned between wells using a solution of 
Alconox detergent and potable water, with a deionized water 
rinse. Chain-of-custody records were completed and all samples 
were carefully packed in coolers for overnight shipment to 
WESTON'S Lionville, Pennsylvania laboratory. Chain^of-custody 
documentation for the groundwater samples is contained in 
Appendix E.
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GROUNDWATER ELEVATION3.6
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The slug and transducer were removed from the well and 
decontaminated.

The results of the data- analysis from the 11 slug tests 
performed at the East Plant are discussed in Subsection 4.2.

Top of casing elevations of the 12 monitor wells and the two 
piezometers were surveyed by Hennessey Engineers, a local firm 
recommended by Pennwalt and subcontracted by WESTON. Elevations 
were measured to the nearest 0.01 foot at the top of the PVC 
inner casing. The depth to groundwater was measured at each of 
the wells on 13 May 1986. Groundwater elevations were 
calculated and used to prepare groundwater flow direction maps 
contained in Subsection 4.2. Table 3-3 summarizes the surveyed 
top of casing elevations, depth to groundwater in the wells, 
and groundwater elevations for 13 May 1986.

The data from each slug test were transferred from the SE-lOOOB 
to a mainframe computer and was analyzed by the Bower and Rice 
method (1976).

in this position and the 
the water level

The slug was then secured 
test allowed to continue 
reestablished equilibrium.



Table 3-3

Groundwater and River- Water Measurements/Elevations

-i
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579.72
579.32
579.10
580.64
579.64 
580.06 
582.00
580.95
579.80 
580.09 
580.27 
580.04
580.83
580.76

1.05
1.37
2.84

574.41
574.45
574.94
575.61 
575.91 
575.82 
576.02 
575.71 
575.88 
575.77
575.71
575.53
575.39
575.55

Elevation at
Top of PVC Casing 

(ft)

Detroit River (R-l) 
Detroit River (R-2) 
Detroit River (R-3)

Well 
Number

Depth 
to 

Water 
Surface 
(ft) 

5/13/86

576.80
576.23
576.16

River Gauging
Station

Elevation at 
. Gauging Station 

(ft)

Groundwater
Elevation

(ft)
5/13/86

Depth to
Groundwater

(ft) 
5/13/86

MW-1
MW-2 
MW—3 
MW—4 
MW—5 
MW-6 
MW—7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12
Piezo. 13 
Piezo. 14

5.31
4.87
4.16 
5.03
3.73
4.24
5.98
5.24 
3;92
4.32
4.56
4.51
5.44
5.21

Surface 
Water

Elevation
(ft) 

5/13/86

577.85
577.63
579.00



SECTION 4.

■ PHASE I RESULTS

GEOLOGY AT THE EAST PLANT4,1

10.

SITE GROUNDWATER CONDITIONS4.2
Groundwater Flow4.2.1
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The contours, in Figure 4-2 represent lines of constant water 
head or equal water elevations.; groundwater movement is 
generally perpendicular to the contours in the direction of the 
lower piezometric head. The contours indicate that at the. East 
Plant site flow direction is in a general west to southwest 
direction away from the Detroit River. During field sampling 
activities, Pennwalt personnel noted that the Detroit River 
elevation was higher than normal.

Observations on the shallow stratigraphy beneath the East Plant 
site were derived from the 26 soil test pits, 12 monitor wells, 
and 2 piezometers, which were installed during the field 
sampling program. In general, the upper 2 to 10 feet of 
overburden consists of fill material that was used in the past 
to reclaim the marshy lands adjacent to the Detroit River.

Figure 4-2 presents a water table surface elevation map for the 
Pennwalt East Plant site. This map was developed utilizing 
groundwater and surface-water elevations measured on 13 May 
1986 at the 12 monitor wells, 2 piezometers, and 3 Detroit 
River staff gauges. The elevation data are contained in 
Subsection 3.6.

The fill thickness generally increases in an eastward direction 
toward the Detroit River, as shown in Figure 4—1. The fill 
typically consists of gray or brown gravelly, silty sands with 
local slag and brick refuse. Underlying the fill is a soft dark 
brown to black peat layer approximately 0.5 to 1,0 feet thick. 
This layer was consistently observed in the test pits; however, 
during test boring activities the soft consistency of the peat 
material prohibited recovery by split-spoon sampling activi
ties. Below the peat layer were lacustrine deposits consisting 
of brown silty sands that graded to gray, brown sandy clay, or 
clay. In borings MW-7, MW-8, and MW-12 no silty sand was 
encountered above the sandy clay. The sandy clay or clay unit 
was encountered in every • test boring and is believed to 
continue laterally across the East Plant site. .
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Results of Shallow Groundwater Aquifer Testing4.2.2

X 10"’

hydraulic

Q - KiA

Where;

the
and

RESULTS OF THE SOIL ANALYSES4.3
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and V. »■ Ki 
n

in a general northeast 
into the Detroit River.

During periods when the Detroit River elevations are normal or 
below normal, the shallow groundwater would be expected to flow 

to southeast direction and discharge

Q - Volume of flow.
i = Hydraulic gradient, 
n » Porosity.
V - Seepage velocity, 
k = Hydraulic conductivity.

Generally, the measured hydraulic gradients, , calculated 
transmissivity, and estimates of sediment porosity are used to 
calculate the volume and velocity of groundwater flow through 
the water-bearing zone using the following relationships:

Because of the transitional groundwater gradients present 
during the field investigation, groundwater flow volume 
velocity were not calculated in this report, pending the 
collection of additional water level data, collected under more 
typical site conditions.

Transmissivity (T) and hydraulic conductivity (K) values of the 
shallow water table aquifer were derived from the slug test 
data on 11 of 12 monitor wells at the East Plant. Groundwater 
constituents, in MW-9 prevented the performance of slug tests at 
this location. The results are summarized in Table 4-1.

Soil samples from 26 test pits and from 8 surface soil 
locations were analyzed for HSL organic compounds and/or HSL 
inorganic parameters. Analyses were selected based on the type 
of past manufacturing activities conducted in each area of the 
plant. Table 3-1 summarizes all soil samples and analyses 
conducted during this study.

The hydraulic conductivity ranges from a low of 9.8 
ft/min at MW-12 to a high of 8.6 x 10‘" ft/min at MW-8. In 
general, the hydraulic conductivity increases in a southeastward 
direction across the site toward the Detroit River. These values 
are typical of the-soil and fill materials that were encountered 
during the drilling and test pit operations.



Table 4-1 •

Pennwalt East Plant Slug Test Data

MW-2MW-1 MW-4

8.126"< - 1 - 2 - 28.63 1.782 2.016

1..726-’1.625"^ 3.564“" 4.033 * "

MW-5 MW-6 MW-7 MW-8
5.847“" 4.871“" - I1.296

2.592“"- 3 9.741“" 8.559“"1.169

MW 11 MW—12MW-10
3.591“" 1.2“" 4.919“*'

7.182“" 3.837“"

4-5
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Hydraulic 
conductivity 
(f t/min)

Hydraulic 
conductivity 
(ft/min)

‘Transmissivity (T) is calculated as the hydraulic conductivity 
(K) times the thickness of the saturated zone (h), e.g., T = 
Kh.

Transmissivity* 
(sq ft/min)

Transmissivity* 
(sq ft/min)

Transmissivity*
(sq ft/min)

Hydraulic 
conductivity 
(ft/min)

Well Numbers
MW-3

4.28“*

2.4 “ "
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Distribution of Organic Compounds4.3.1

4-6
0781B

The area between Buildings 35A and 38A (SS-16, SS-17, 
and SS-18) .

The former Taylor Chemical area near the center of the 
East Plant (TP-9 and TP-21).

The southeast cTjrner of the plant along the Detroit 
River (TP-28).

The Halowax production area in the northeast corner of 
the plant (TP-11, TP-12, TP-7, TP-8, and TP-6).

Results from these sampling activities are summarized in Table 
4-2.

that 
past

Soil in the northeast corner of the plant, site of the Halowax 
Company’s production facility, contained both semi-volatile and 
volatile organic compounds; the primary constituents were 
chlorinated naphthalenes and chlorinated benzenes. A soil 
sample was collected from TP-12 at 48 to 72 inches, where an 
oily black-stained gravel fill was observed during the test pit 
excavation. The sample contained 37 grams/kilogram (parts, per 
thousand) semi-volatiles, plus 48 parts per thousand tenta
tively identifed chlorinated naphthalenes (compounds that are 
not contained on the Hazardous Substances List). A soil sample 
from TP-11 contained 59 mg/kg (parts per million) naphthalene 
and 950 mg/kg tentatively identified chlorinated naphthalenes. 
Soil from TP-8, between former Buildings 82 and 17, contained 
150 mg/kg semi-volatiles, plus 2,381 mg/kg tentatively identi
fied chlorinated naphthalenes. Samples of soils from TP-7 and 
TP-6 contained 160 and. 3.0 mg/kg semi-volatiles, respectively. 
TP-6 also contained 0.26 mg/kg Aroclor 1260. WESTON's Analytical 
Laboratory reported that elevated levels of chlorinated naphtha
lenes in these samples interfered with the pesticide/PCB 
analysis by masking compounds that would ordinarily have been 
detected if the high concentrations of chlorinated naphthalenes 
were not present.

The results of the organic compounds analysis indicate 
three areas of the East Plant may have been impacted by 
manufacturing, storage, and waste management activities 
involving organic compounds. These areas are:

Appendix G contains data summary tables for the soil samples 
listing all the parameters . that were detected in each 
sample.



Table 4-2

Summary of Phase I Organic Soil Results

Location Compound

Halowax Area
Semivolatiles 37,00048-72TP-12

48,000
Naphthalene 60TP-11 0-80

950
0-54 Semivolatiles 150TP-8

2,381
Semivolatiles 160TP-7 0-72
Semivolatiles 3TP-6 0-70
Aroclor 1260** 0.26

Burn Area
Semivolatiles 350TP-28 45-72
Aroclor 1260 260
Semivolatiles72 (grab) 5
Aroclor 1260 1.3

4-7
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Tentatively identified 
chlorinated naphthalenes*

Tentatively identified 
chlorinated naphthalenes*

Tentatively identified 
chlorinated naphthalenes*

Sample
Depth 
(inches)

Concen
trations 
(mg/kg)



CompoundLocation

Old Taylor Chemical Area
0-3 6, 4 0TP-9

1,0000-120TP-21

4.2Chloroform
Chlorobenzene 5.9

Building 35A/38A
SS-16

I

4-8
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Semivolatiles 
Volatiles

*Compounds or element-s which are not contained on the HSL. 
•“Analytical Laboratory reported that elevated levels of. 
chlorinated naphthalenes in these samples interfered with the 
pesticide/PCB analysis by masking compounds that would 
ordinarily have been detected if the high concentrations of 
chlorinated naphthalenes were hot present.

Semivolatiles
(including chlorinated 
naphthalenes and 
polynuclear aromatics)

S.ample
Depth 

.(inches)

Table 4-2 
(continued)

Concen
trations 
(mg/kg)

143
0.30

108-113 
(grab)

Semivolatiles



Distribution of Inorganic Compounds4.3.2
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Sodium concentrations in site soils in the parts per thousand 
range are probably associated with brine processing activities.

Only the SS-15 sample collected in the Building 35A/38A area 
had detectable organic constituents. This sample contained 143 
mg/kg semivolatiles and 0.3 mg/kg volatile organic constituents.

The former Taylor Chemical area is located near the center of 
the East Plant property adjacent to the million gallon brine 
tank. Taylor Chemical processes included manufacture of carbon 
tetrachloride. Test pits 9 and 21 were located in this vicinity; 
TP-21 was also located in the old coal storage area. Soil from 
TP-9 contained 40 mg/kg semi-volatile compounds.
During excavation of TP-21, organic vapors at levels of 5 to 20 
ppm were measured using an HNu photoionization detector. The 
highest organic vapor readings were detected on freshly-broken 
fragments of soil from 108 to 120 inches below ground surface. 
A grab sample was collected from this depth and a composite 
soil sample was collected from 0 to 108,inches.

During the test pit excavation program, TP-28 was observed to 
contain varigated layers of dark-stained gravel, cinders and 
slag, over black, oily slag fill to a depth of 72 inches. At 72 
inches, a 6-inch layer of white "pastey” sludge was encoun
tered. Two samples were collected from TP-28; a composite 45 to 
72 inches, and a grab of the "pastey" sludge. The composite 
sample contained 350 mg/kg total semi-volatiles and 260 mg/kg 
Aroclor 1260. The sludge grab sample contained 5 mg/kg semi
volatiles and 1.3 mg/kg Aroclor 1260. The site of this test pit 
is believed to be in the general area of ah old burn pit where 
waste oil products were reportedly.disposed.

The composite sample was found to contain 1,000 mg/kg semi
volatile compounds including both chlorinated naphthalenes and 
polynuclear aromatics. The grab sample contained 4.2 mg/kg 
chloroform and 5.9 mg/kg chlorobenzene.

A list of soil samples analyzed for HSL inorganic parameters is 
provided in Table 3-1. The elements included on the HSL are 
normally present in soil in amounts varying from trace to 
substantial.
Aluminum and iron are primary soil components, and calcium, 
potassium, magnesium, and manganese are normally present at 
varying levels, depending on geologic derivation of the soil 
materials. These were detected in all samples at the East Plant.
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RESULTS OF THE GROUNDWATER ANALYSES4.4
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Groundwater samples from 12 monitor wells installed at the East 
Plant were analyzed for HSL organics, HSL inorganics, chloride, 
ammonia, and total dissolved solids (TDS).

and
pit

Appendix G contains data, tables for the wells, listing all of 
the parameters that were detected in each groundwater sample. 
Key organic and inorganic parameters associated with industrial 
activities at the East Plant were identified from the sum
marized data (and presented in Table 4-3) in order to evaluate 
groundwater quality at the site. Note that inorganic constitu
ents were detected at or near background conditions and are not 
listed in this table.

Arsenic, barium, cadmium, chromium, copper, mercury, lead, 
vanadium, and zinc were detected in the soil at concentrations 
ranging from <10 to several hundred mg/kg. Distribution 
patterns correlating with 'past manufacturing operations were 
not evident, except for isolated cases.

Zinc was found in TP-27 at a concentration of 4,840 mg/kg. This 
area was used as a scrap metal yard and burial ground, 
metallic objects ■ would be expected. Also, during test 
excavation, two pipes were observed in this pit; one was 6-inch 
steel and the other was 8-ihch cast iron.

Copper was detected in two surface soil samples, SS-IO and 
SS-25, at concentrations of 83,800 and 1,740 mg/kg, respec
tively. These concentrations are higher in copper than any soil 
samples analyzed during 'this study, and are associated with an 
adjacent concrete diked area in the ferric chloride plant, 
which is filled with copper residues. Blue-green surface soil 
staining was observed in this area during soil sampling 
procedures. The levels identified for copper in these samples 
are considered above background, which may range from 20 to 200 
ppm (-mg/kg).

Although HSL metals were detected in concentrations up to 
hundreds of parts per million in site soils, only iron was 
detected at elevated concentrations in any of the groundwater 
samples. This indicates that the metals in the soils are not 
prone to leaching and are relatively immobile in the soils.

A discussion on groundwater quality at the East Plant must be 
prefaced with a review of the groundwater flow conditions at 
the site during the sampling period. Due to high river stage 
conditions, groundwater at this time was flowing away from the 
Detroit River toward Biddle Avenue. It is anticipated that at 
normal and low stage river conditions, the groundwater flows 
toward the Detroit River.



Table 4-3

Well
ContaminantsLocationNo.

Aroclor 1260 2.0MW-1

MW-3

MW-7

Chlorotorm 11MW-8

Halowax Area.MW-9

MW-10

Aroclor 1254 32MW-12

4-11
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270
20

Northwestern edge of 
site by West
Jefferson Avenue.

Phase I - Summarized Results of Parameters of 
Concern in Groundwater

150
700
550
500

24
14
11
19

Southwest corner of 
site near railroad 
switching yard.

Fluoranthene
Pyrene
Benzo(a)anthracene
Benzo(b)fluoroanthene

3,400 
>1,700
1,000
. 86
860
3.20
200

8,500
1,700

Central western edge of 
site by West Jefferson 
Avenue.

Southeast side of 
site between the 
sludge setting 
ponds and river.

Adjacent to Halowax
Area where chlorinated 
naphthalene was 
manufactured.

2-methylnaphthalene 
Pyrene
Benzo(a)anthracene
Benzo(b)fluoranthene

Chloroform
Methylene chloride

Concen
tration 
(ug/L)

Naphthalene
2-chloronaphthalene 
Chlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
2-chlorophenol 
Chloroform
Methylene chloride

Between fiver and 
old Taylor Chemical 
Company.
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Distribution of Organic Compounds4.4.1

The detected organics can be divided into three general groups:

Chlorinated benzenes.
(anthracenes, fluor-

Volatile compounds.

PCB.

Plant;
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the East 
and the southeast side along the

These compounds are distributed in two' main areas of 
the eastern corner

Detroit River. .

Aroclor 1254. 
Aroclor 1260.

Chloroform.
Methylene chloride.

Due to the variable groundwater flow directions,
tion of any particular East Plant monitor well or wells-, as 
reflective of background 'water quality conditions is not 
appropriate.. Under changing conditions, any -well may be 
positioned, albeit ’ intermittently, downgradient from past 
manufacturing and waste management areas. For this reason, 
background water quality cannot be defined by the groundwater 
quality in any one on-site well.

HSL organic compounds were detected and quantified in ground
water from wells MW-1, MW-3, MW-7., MW-8, MW-9, MW-10, and MW-12..

The eastern corner of the plant was the site of chlorinated 
naphthalene manufacture by a tenant of Pennwalt. Groundwater 
from MW-9, which is located in this area, contained naphthalene 
(3,400 ug/L), 2-chloronaphthalene (>1,700 ug/L), chlorobenzene 
(1,000 ug/L), total dichlorobenzenes (1,266 ug/L), 
2-chlorophenol (200 ug/L), chloroform (8,500 ug/L), and 
methylene chloride (1,700 ug/L). Water from MW-10 also located 
in the Halowax area contained 270 ug/L chloroform and 20 ug/L 
methylene chloride. These compounds may be attributable to 
Halowax production.

Polynuclear aromatics 
anthenes, and pyrenes).

Semi-volatile compounds.
- . Chlorinated naphthalenes.

the designa- 
______ ___ _ Plant monitor well or
background ' water quality conditions

Under changing conditions, any -well 
albeit’ intermittently, downgradient

areas. this
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Distribution of Inorganic Compounds4,4.2
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lene may indicate residues from a former waste oil burn 
that was reportedly located along the Detroit River.

beryllium, cadmium, cobalt, 
antimony, thallium.

Groundwater from MW-8 located along the Detroit River contained 
11 ug/L of chloroform. This well is located in a direct line 
between the river and the site of the former Taylor Chemical 
Company, a tenant and producer of carbon tetrachloride. Taylor 
Chemical Company was operated prior to the 1940's; the chloro
form may be residual from carbon tetrachloride production or 
from Halowax activities. Low concentrations of organic compounds 
(below 50 ug/L) were observed in three wells (MW-3, MW-1, and 
MW-12) along the northeast property line bordering Biddle 
Avenue. The west corner of the East Plant is the site of a 
railroad switching yard. Groundwater from MW-3, in this corner, 
contained fluoranthene (24 ug/L), pyrene (14 ug/L), benzo(a) 
anthracene (11 ug/L), and benzo(b)fluoranthene (19 ug/L). These 
compounds may have been leached from the slags used as fill 
below the railroad tracks, as slag was observed in the drilling 
log for MW-3.

Chloride, ammonia, and several metals were detected and 
quantified, in all 12 monitor wells at the East Plant. All of 
the parameters detected are found in trace amounts as natural 
constituents in groundwaterGroundwater metals concentrations 
at the East Plant ranged from 1.9 to 22.5 mg/L aluminum; <0.01 
to 1,130 mg/L calcium; <0.1 to 28.7 mg/L iron, with 182 mg/L in 
MW-9; <5.0 to 128 mg/L potassium; <5.0 to 104 mg/L magnesium; 
and <0.01 to 3.8 mg/L manganese.

.Silver, arsenic, barium, beryllium, cadmium, cobalt, chromium, 
copper, mercury, nickel, lead, antimony, thallium, and zinc 
were not detected or were seen at very low levels close to the 
analytical detection limit. Selenium was detected in MW-6 at 
0.02 mg/L and in MW-7 at 0.1 mg/L. Vanadium was found at 
concentrations ranging from <0.001 to 0.05 mg/L, with 0.35 mg/L 
in MW-7.

Low concentrations of PCB Aroclors were detected in ground
water from MW-1 (Aroclor 1260 at 2.0 ug/L) and MW-12 (Aroclor 
1254 at 32 ug/L). Aroclor 1254 has a very low aqueous 
solubility ranging from 12 to 56 mg/L. Plant records do not 
indicate the past use of PCB‘s in these areas.

MW-7 is located on the southeast side of the plant property, 
between the sludge settling ponds and the Detroit River. Ground
water from MW-7 contained 2-methyInaphthalene (150 ug/L), 
pyrene (700 ug/L) benzo(a)anthracene (550 ug/L), and benzo(b) 
fluoranthene (500 ug/L). These components are most likely 
attributable to leachate .from the. coal storage piles or 
residues from the Mond gas plant, but the presence of naphtha
lene may indicate residues from a former waste oil burn area



AREAS IDENTIFIED FOR FURTHER INVE.STIGATION IN -PHASE II4.5
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MW-8,
I the

The Halowax Production Area
The Burn Area (TP-28)
The former Taylor Chemical Area (coal pile storage) 
Building 35A/38A Area (SS-16, 17, 18)

Ammonia concentrations in the groundwater ranged from 0,13 to. 
24.3 mg/L. The plant areas with highest ammonia levels in the 
groundwater are the northeast end (MW-12 contained 24.3 mg/L 
and MW-10 contained 8,24 mg/L),' and the southeast- area of the 
East Plant (MW-6 contained 11.8 mg/L and MW-7 contained 6.36 
mg/L ammonia). Building 64 was previously operated as an 
ammonium chloride manufacturing plant.

(MW-7, 1
confirm

In addition to these areas, four monitor wells 
MW-9, MW-12) were planned for resampling to 
analytical results of the Phase I assessment.

Based on the field observations and analytical results reported 
during the Phase I Environmental Study, Pennwalt and WESTON 
identified several areas at the East Plant site that were 
targeted for further investigation or confirmation. These areas 
are shown in Figure 4-3 and are listed as follows:

The distribution of sodium (147 to 36,900 mg/L) and chloride 
(550 to 54,400 mg/L; not detected in MW-10) concentrations in 
groundwater correlate with the location of the brine processing 
operations; concentrations increase on the south end of the 
plant near brine well activities.
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SECTION 5

PHASE II OBJECTIVES AND SCOPE OF WORK

PHASE II OBJECTIVES5.1

from

5-1
0781B

an environmental study 
Michigan.

Collect three additional sets of water level measure
ments from all Phase I wells, piezometers, and river 
measuring points to better characterize the ground
water flow beneath the site. ,

Conduct a literature search to identify characteristic 
organic compounds associated with coal pile storage. 
The purpose of this review was to determine whether 
the HSL semi-volatile compounds (polynuclear aromatics) 
detected in Phase I soil samples from TP-21 (former 
coal storage area) are present due to leaching from 
the coal storage pile.

Inc.
conduct

Analyze Phase I soil samples from test pits 2 and 3 
for HSL pesticides; if they are detected, collect 
additional soil samples in the vicinity of these test 
pits to define an areal and vertical extent of above
ground chemical concentrations in the soil.

Collect a second round of groundwater samples
MW-7, MW-8, MW-9, and MW-12. Analyze the samples for a 
limited number of parameters to confirm results of the 
Phase I analyses.

Analyze selected Phase I and Phase II soil samples 
from the Halowax area using the above separation 
method to determine whether PCB’s are present in the 
soil samples.

Differentiate, analytically, between chlorinated 
naphthalenes (Halowaxes) and polychlorinated biphenyls 
(PCB's), using, a chromium trioxide separation method.

Delineate the horizontal and vertical extent of 
suspected soil contamination in the Halowax area, the 
burn area, and the Building 35A/38A area.

Roy F. Weston, Inc. (WESTON) was retained by Pennwalt Corpo
ration to conduct Phase II of an environmental study at 
Pennwalt's East Plant property in Wyandotte, Michigan. The 
objectives of this study were to:



which

5.2 PHASE II SCOPE OF WORK

Soil Evaluation5.2.1
Halowax Production Area5.2.1.1 «

Burn Area (TP-28)5.2.1.2

Building 35A/38A5.2.1.3

contamination

5-2
0781B

The work scope under Phase II of the environmental study at the 
Pennwalt East Plant was to determine the presence and extent of 
suspected contamination within the areas previously identified 
during Phase I activities.

Soil samples were collected at shallow depths for laboratory 
analysis using a hand auger to determine the vertical extent of 
suspected heavy metal surface contamination previously 
identified during Phase I sampling.

Backhoe test pits were excavated to delineate the extent of 
Halowax-type contamination by visual inspection and organic 
vapor monitoring. Thirteen soil borings were completed inside, 
and on the jperimeter of, the suspected area of contamination as 
defined by test pit activities. Fifty-one soil samples were 
collected for analysis at specific depths to quantitatively 
verify the horizontal and vertical extent of Halowax-type 
contaminants.

Backhoe test pits were excavated to delineate the extent of 
contamination by visual inspection and organic vapor moni
toring. Eight soil borings were completed inside, and on the 
perimeter of, the suspected area of contamination as defined by 
test pit activities. Thirty-two soil samples were collected at 
specific depths to quantitatively verify the horizontal and 
vertical extent of contaminants, such as fuels and solvents 
associated with burn area activities.

The objectives of the Phase II study were based on the results 
of the East Plant Phase I environmental study, which was 
conducted during the spring of 1986.



Groundwater Sampling5.2.2

co 1-

Literature Review5.2.3
Organic Compounds5.2.3.1

River Elevations5;2.3.2

■5-3
0781B

Groundwater samples were collected for laboratory analysis from 
monitor wells MW-7, MW-a, MW-9, and MW-12 to confirm the 
analytical results obtained during Phase I efforts. To estab
lish typical groundwater flow conditions, three complete rounds 
of surface and groundwater elevation measurements were 
lected.

A literature review on the historic Detroit River elevations 
was completed to determine what seasonal fluctuations could 
impact the groundwater flow regimes at the site. This review is 
presented in Subsection 7.1.

A literature review was completed of organic compounds typi
cally associated with coal storage areas that might have 
impacted the soils at the Taylor Chemical area. This literature 
review is presented in Subsection 7.3.



SECTION 6

PHASE II FIELD INVESTIGATION

from

HALOWAX PRODUCTION AREA6.1
Test Pits and Soil Profile6.1.1

WESTON

53.

6-1
0781B

All the test pits in traverses 50, 51, and 54 were observed to 
contain Halowax-type material. These traverses could not be 
extended further away from the suspected sources than shown in 
Figure 6-1 because of obstructions such as buildings, building 
foundations, railroad tracks, and underground utilities. No 
test pit or soil boring activities were performed outside the 
perimeter of the Pennwalt property.

II

The Phase II field investigation of the East Plant site was 
performed between 15 September 1986 through 9 October 1986, as 
specified in the Technical Operation Plan (Appendix J). All 
drilling and backhoe activities were subcontracted to McDowell 
and Associates of Ferndale, Michigan, and were performed under 
the direct supervision of on-site WESTON field personnel. Prior 
to the start of the field investigation, WESTON personnel 
conducted a site visit to stake test pit locations and to 
obtain underground utility clearances from Pennwalt's Plant 
Engineer.

To estimate the extent of the suspected area of soil contamina
tion, WESTON performed extensive backhoe test pit screening 
activities in the Halowax area.

IAs shown in Figure 6-1, five rows (traverses) of test pits were 
excavated in the Halowax area. The number of test pits in each 
traverse ranges from two, at traverse 50, to nine at traverse 

In addition, one extra test pit (TPH-55) was excavated to 
collect data to the west of the Halowax area. Typically, when 
.the Halowax-type material was encountered, it had a black oily 
sheen. This material usually was observed in test pits below 
the water table in a porous slag fill and above a peat and silt 
layer that was the top of the native soils. Traverses 52 and 53 
were extended in a southwesterly direction until no material 
was observed, and organic vapors, as measured on field detector 
instruments, were low to not detectable.



FIGURE 6-1

6-2

VISUAL EXTENT OF ORGANIC-CONTAMINATED SOILS 
(BASED ON PHASE II TEST PIT SCREENING)



Test Borings6.1.2

into

6-3,
0781B

The inside of the hollow stem auger was flushed using 
a tricone bit and potable water to remove any soil 
from the overlying fill.

Table 6-1 summarizes the number of samples, depth, soil type, 
and analysis parameters for each sample obtained in the Halowax 
production area. In addition, chain-of-custody forms for sample 
handling are included in Appendix M.

unit,
core

The hollow stem auger penetrated into clay to a depth 
slightly lower than was previously penetrated by the 
last split spoon.

Following the conclusion of the test pit activities conducted 
in the Halowax area, WESTON field personnel mapped the approxi
mate boundary between the visibly contaminated and noncontami
nated soils. This boundary is shown with contour lines in 
Figure 6-1. To quantify the horizontal and vertical extent of 
contamination in the Halowax area, WESTON drilled and sampled 
13 soil borings (BH-1 through BH-13). Borings were located both 
inside the visibly contaminated area, and outside the perimeter 
of the visibly contaminated area. Soil boring locations are 
shown in Figure 6-2.

Soil samples of the fill and native soils overlying the clay 
stratum were collected from the split-spoon samples. Each 
split-spoon soil sample was physically described and monitored 
for organic vapors. Selected split-spoon samples were collected 
for analysis using stainless steel trowels and scoopulas. Once 
the boring had been advanced to the depth that split-spoons 
penetrated approximately 1 to 3 feet into the clay 
split-spoon activities ceased, and a 5-foot continuous 
clay sample was obtained as follows:

Soil samples were obtained by using a Diedrich D-50 drilling 
rig with a hollow stem auger, split spoon, and 5-foot con
tinuous sampling capabilities. Typically, four samples per 
boring were collected for analysis of HSL semi-volatile organic 
compounds. Air monitoring was performed using an HNu photoioni
zation detector or an OVA flame ionization detector. Site 
safety guidelines required termination of soil boring 
activities if organic vapors in the work space continuously 
exceeded 15 ppm. Split-spoon activities at BH-10 were 
terminated at 6 feet when concentrations of organic vapors in 
the work space exceeded 50 ppm. Two borings, BH-10 and BH-13, 
were sampled for HSL volatile organic compounds. All samples 
were carefully packed in metal coolers and shipped for next-day 
delivery at WESTON'S laboratory in Stockton, California.
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SOIL BORING LOCATIONS IN HALOWAX AREAFIGURE 6-2

6-4



Table 6-1

BH-1

22-24 Clay SNA's

4-6BH-2 S-1 SNA's

BH-3 S-1

BH-4

BH-5

BH-6

6-5
0781B

Boring
Location Sample

S-1
S-2

S-1
S-2

10-12
15-16

SNA's 
SNA's 
'SNA's 
SNA's

SNA's
SNA's

SNA's, PCS 
SNA's

8-10
16-17
19-21

SNA's
SNA's

SNA's
SNA's

SNA's
PCB
SNA's 
SNA's 
SNA's

SNA's
SNA's
SNA's

SNA's
SNA's
SNA's
SNA's

General
Description

Summary of Laboratory Soil Analyses Performed in 
Halowax Area During Phase II

S-2
S-3
S-4

S-2
S-3
S-4

Depth 
(feet)

Coarse-grained fill
Fine sand
Clay
Clay

HSL
Parameter

0-2
6-8

S-1
S-2
S-3
S-4

Sandy silt fill
Silty sand
Clay
Clay
Clay

S-3
S-4

S-3
S-4

Coarse-grained fill
Silty sand
Clay
Clay

S-1
S-2
S-3
S-4
S-4 
(duplicate)

Coarse-grained fill
Silty sand-clay

interface
Clay
Clay

Coarse-grained fill
Coarse-grained fill/

silty sand
Silty sand 
Clay

Coarse-grained fill/
fine sand

Sandy silt
Clay
Clay

6-8
12-14

14-15
17.5-18.5

4-6
10-12
14-16
19-20
23-24

‘ 4-6
16-18

19.6-20.6
22-24

4-6
10-12
14-15
18-19



Coarse-grained fillBH-7 0-2 SNA's »•

. •
BH-8

BH-g

S-1 4-6 ■ SNA's, VOABH-10

BH-11

BH-12

..

6-6
0781B

Coarse-grained fill
Silty sand
Clay.
Clay

Silty sand
.Coarse gravel hardpan
Clay
Clay

SNA's
SNA's 
VOA
SNA

SNA's
SNA's
SNA's
PCS
SNA's

SNA
SNA

SNA's
SNA's 
SNA's 
SNA's

General
Description

Boring
Location .Sample

4-6
10-12
15-16

17.5-18
18-19

HSL
Parameter

S-1
S-2
S-3
S-4

Coarse-grained fill
Silty sand
Clay
Clay.

Coarse-grained, fill/ 
silty sand

. Coarse-grained fill
Sandy silt

’ Clay
Clay

S-1
S-2
S-3
S-4

• Depth 
(feet)

S-1
S-2
S-3
S-4

SNA's
SNA's
SNA's
SNA's

SNA's
SNA's
SNA's
SNA's

Peat
Silty sand
Clay
Clay
Clay -

Table.6-1 
(continued)

4-6
8-10

15-16
18-19

4-6
10-12
15-16

17.5-18.5

S-1
S-2
S-2A
S-3
S-3
(duplicate), 14.5-16
S-4 18,-18.5

0-2
10-12 ,
15-16.5

17.5-18.5

Clay
Clay-

S-1 . ■
S-3- 
(duplicate)
S-2
S-3 

/S-4

4-6
8-10

10-12
14.5-16



BH-13

Date

9-24-86 Water BNA ' s

9-26-86 Water BNA ■ s

6-7
0781B

Boring
Location Sample

General
Description

Sand/peat
Silty clay 
Clay
Clay

SNA's
SNA's
SNA's
SNA's

Field
Blank

Field
Blank

Depth 
(feet)

■r‘'. ■

HSL
Parameter

S-1
S-2
S-3.
S-4

4-6
10-12 ,
14-14.5 
.17-17.5

-A •
■''■•A-.

(cdntinued)

y-‘"
'* “’■v- '-.-.'i''- ■



was fitted z'
depth slightly

3%-ii.owed the
5 - i t>i't,

6.2 BURN AREA (TP-28)
Test Pits and Soil Profiles5.2.1

6-8
0781B

Figure 6-3 locates traverse rows of test pits and organic vapor 
auger profiles that were completed in the burn area to estimate 
the extent of the suspected, area of contamination associated 
with the past burning of fuels- and solvents. These soils had a 
distinctive oily stained appearance (which provided visual 
identification of contamination) as' did the soils in the 
Halowax area. Thus, the concentration of organic vapors in the 
test pits, as measured by field instruments, was used to deter
mine the approximate extent of soil contamination.

The core barrel sampler was retrieved from the inside 
of the hollow stem auger . and opened in a manner 
similar to conventional split spoons.

The sample obtained from the 5-foot■continuous core barrel was 
physically described and monitored for organic vapors. Two 
discrete sections of the continuous sample were collected for 
analyses using a stainless steel trowel and scoopula. To 
minimize any potential for cross-contamination, each sample was 
extracted from clay that was not in contact with the sampler 
barrels.

In addition to the test pits, four organic soil vapor profile 
borings were conducted in this area to help delineate the 
estimated contamination boundary.

Prior to removing the augers from the borehole, a cement/ 
bentonite grout was poured inside the augers to seal off the 
top of the clay.
Logs for soil borings completed in the Halowax production area 
are contained in Appendix K.

were aa>»«-!iced 5 fee'Ut- which lT 5-1 oit, , und i s t u rbed

• The 5-fobtr coi?tinuous sample core barrel 
into the hollow stem -auger to a
of the. lead auger.

• The augers ,1
, sampler to obtain a 
soil sample.
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Test Borings6.2.2

6.3 BUILDING 35A/38A AREA
Hand Auger Borings6.3.1

6-10
0781B

The logs from all soil test pits and organic vapor profiles 
conducted in the burn area are contained in Appendix K. A 
summary of profile borehole stratigraphy, based on auger 
cuttings, and in-field organic vapor measurements, is shown on 
Table 6-2.

Following the conclusion of the test pit and organic vapor 
profile boring; activities in the burn area, a WESTON soil 
scientist mapped the approximate areal extent of contamination 
using data obtained from field observations and organic vapor 
instrument readings, as shown in Figure 6-3. To quantify the 
horizontal and vertical extent of contamination in the burn 
area, eight soil borings (BB-14 through BB-21) were located as 
shown in Figure 6-4.

In this area, soil samples were collected from three shallow 
hand-auger borings at locations identified as SS-16, SS-17, and 
SS-18 in Figure 6-5. During Phase I activities each of these 
locations was sampled at 2 to 4 inches and analyzed for HSL 
metals. During the Phase II effort, soil samples SS-17 and 
SS-18 were collected at 6 to 12 inches and at 12 to 18 inches. 
Location SS-16 had a sample collected at 6 to 12 inches only. 
Hand-auger refusal prohibited a deeper sample at this location. 
All soil samples obtained in this area were analyzed for HSL 
metals.

Soil samples collected for chemical analyses were obtained by 
using a hollow stem auger with split-spoon and continuous 
sampling capabilities, as previously explained in Subsection 
6.1.2. Following collection, all samples were carefully packed 
in metal coolers and shipped to WESTON's Stockton, California 
laboratory for next-day delivery.

During profiling, a section of auger was advanced to a speci
fied depth, such as 3 feet. The auger was removed from the 
borehole to allow downhole organic vapor monitoring using the 
OVA and HNu. The auger was then reinserted into the same bore
hole and advanced to successively lower depths to obtain a 
vertical stratification of organic vapor measurements.

Two soil samples per boring were collected for analysis of HSL 
volatile organic compounds, and four samples per boring were 
collected for HSL semi-volatile organic compounds. Table 6-3 
summarizes the number of samples, sample depth, soil type, and 
parameters analyzed for each soil sample in the burn area. All 
samples were collected, shipped, and analyzed under strict 
chain-of-custody procedures. The chain-of-custody forms are 
included in Appendix M.



Table .6-2

OVA
Description (ppm)

1-20-96 0P-1

.1,000+ . 1-296-108 Brown peat
108-156 1,000+ 1.0

1,000+ 00-48P-2

Black, very oily fill 1,000+ 048-96
1,000+96 + Gray sand 0

Brown to black ash fill 00-84P-3
Gray sand 084-108
Black ash fill 1,0000-48P-4

1,0004 8-84

1,000Gray sand84 +

I

6-11
0781B

White sludge saturated 
at 36 inches

Black, o.il-stained 
sludge

High humidity, 
no measurement
High humidity, 
no measurement

Depth
(in. )

HNu . 
(ppm)

Soil Profiles
9/30/86 ..

Gray sand
Brown to black gravelly 
fill

‘The OVA'S sensitivity to methane is the probable reason for 
the differences in the readings between these two instruments. 
^High humidity adversely affects the HNu reading.

1-3
1-3
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Table 6-3

BB-14

16-17 ClayS-4

BB-15

Pest/PCB, VOA

BB-16

BB-17 6-10S-1 BNA•s, Pest/PCB

Pest/PCB

16-17 Clay SNA's

BB-18 Pest/PCB, VOA

Pest/PCB, VOA

BB-19

Pest/PCB, VOA

5-13

07818

Clay
Clay

14-15
18-18.5

Clay
Clay

Boring
Location Sample

Coarse-grained fill
Sandy silt/peat
Clay

Sandy silt/peat
Peat-clay
Clay

General
Description

10-12
15.5-16

16-17

Pest/PCB, VOA 
Pest/PCB, VOA

Depth 
(feet) •

BNA•s, 
BNA * s

SNA's
SNA's,
BNA's,

SNA's
BNA's, 
BNA's,

BNA's, 
BNA's. 
BNA's. 
SNA's

SNA's 
BNA's, 
SNA's

BNA's, 
SNA's
BNA's, 
SNA's

Summary of Laboratory Soil Analyses Performed in 
Burn Area (TP-28) During Phase II

S-1
S-2
S-3

HSL
Parameter

4-6
12-14
14-15

Pest/PCB
VOA
Pest/PCB, VOA

Coarse-grained fill
. Silty sand
Silty clay
Clay

Pest/PCB
Pest/PCB, VOA

S-2
S-3
S-4
S-4 
(duplicate)

Pest/PCB, VOA 
Pest/PCB, VOA,

VOA duplicate
BNA's

0-2
8-10

13.5-14

6-8
12-14
16-17
19-20

Coarse-grained fill
Silty sand
Clay
Clay

Coarse-grained fill
Silty sand
Clay

S-1
S-2
S-3
S-4

Coarse-grained fill/
silty sand

Silty clay
Clay
Clay

BNA's
BNA's, 
BNA's,

BNA's, 
BNA'S

S-1
S-2
S-3
S-4

4-6
8-10

13-13.5
15-16

2-4
8-10

14-15

14-15
15.5-16.5

S-1
S-2
S-3
S-3 
(duplicate)
S-4

S-1
S-2
S-3
S-3 
(duplicate)
S-4



SNA’s4-6BB-20 S-1

8-10 Pest/PCB, VOAS-1BB-21

Pest/PCB, VQk

Date

10-7-86 SNA•s, Pest/PCB, VOAWater

VOA10-7-86 Water

6-14
0781B

Trip
Blank.

Depth 
(feet)

General
Description

VOA
VOA

10-12
17-17.5
21-21.5

Boring
Location Sample

SNA’s
BNA’s. 
SNA’s

Field
Blank

8-10
16- 16.5
17- 19

HSL
Parameter

BNA’s. 
SNA’s

SNA’s, Pest/PCB,
PestZPCB,

S-2
S-3
S-4

Coarse-grained fill/ SNA’s,
silty clay

Silty sand
Clay. 
Clay

Coarse-grained fill/
white paste

. Silty sand 
"Clay
Clay

Table 6-3 
(continued)

S-2
S-3
S-4
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SOIL SAMPLING DECONTAMINATION PROCEDURES6.4

6.5 GROUNDWATER
Groundwater Sampling6.5.1

and

Groundwater Elevations6.5.2

6-16
0781B

Prior to the demobilization of drilling and sampling equipment, 
all equipment was thoroughly decontaminated.

All samples were extracted from the bucket of the hand auger 
using a stainless steel trowel or scoopula. A description of 
each shallow boring is presented in Appendix K of this report.

Table 6-5 summarizes groundwater elevations that 
lated using the three rounds of measurements, 
these measurements are discussed in Section 7.

were calcu- 
The results of

During the Phase II field program, three complete sets of 
surface-water and groundwater depth measurements were obtained 
from the three Detroit River staff gauges, 12 monitor wells, 
and two piezometers installed during the Phase I effort.

The stainless steel trowels, scoopulas, and the hand auger used 
to collect soil samples, for analyses were decontaminated 
between samples using the procedures detailed in the Technical 
Operations Plan contained in Appendix J.

Prior to the soil sampling program, the drill rig rods, bits, 
augers, split spoons, continuous-core sampler, and accessory 
tools were steam cleaned with a nonphosphate-type detergent 
wash and steamed with a potable-water rinse. Between boreholes 
all equipment that was used or was contaminated during the soil 
boring procedure was again steam cleaned as specified above.

Groundwater samples were collected from four of the 12 Phase I 
monitor wells at the East Plant on 29 September 1986 and 30 
September 1986. Prior to sampling, the depth to water in each 
well was measured, and the volume of standing water in the 
casing was calculated. Three volumes of standing water were 
removed from each well and discarded, using a Teflon bailer and 
dedicated polypropylene rope. Groundwater samples from each 
well were then obtained and placed in laboratory-prepared 
bottles. Table 6-4 lists the analyses planned for each monitor 
well sample. After collection, samples for soluble metals were 
filtered through a 0.45-micron filter and the filtrate was 
preserved with HNO3.
The Teflon bailer was decontaminated between wells using a 
solution of Alconox detergent and potable water with a deion
ized water rinse. Chain-of-custody records were completed, and 
all samples were carefully packed in coolers for overnight 
shipment to WESTON's Stockton, California laboratory.



Table 6-4

Monitor Well HSL Parameters

SNA•s, metals, CNMW-7
VOAMW-8

MW-9 SNA's, VOA
MW-12 Pesticides/PCB's
Trip blank VOA

Metals

r'-

6-17
. 0781B

Summary of Laboratory Water Analyses from Monitor Wells

Field blank



Table 6-5

Phase II Groundwater and River Water Measurements/Elevations

10-9-869-22-86 9-22-86 10-9.-86

MW-1 579.72 5.56 2.88 3.09 574.16 576.84: 576.63

1.93MW-2 579.32 5.04 2.37 574.28 577.39 576.95

MW-3 579.10 4.68 2.97 , 2.88 574.42 576.13 576.22

MW-4 580.64 5.02 3.33 3.47 575.62 577.31 577.17

MW-5 579.64 3.37 3.18 3.12 576.27 576.46 576.52

MW-6 580.06 3.55 2.72 2.87 576.51 577.34 577.19

MW-7 582.00 5.75 4.75 5.37 576.25 577.25 576.63

MW-8 580.95 5.04 4.34 575.91 576.324.63 576.61

579.80 3.22 3.43 576.58MW-9 4.31 575.49 576.37

MW-10 580.09 3.77 3.55 3.63 576.32 576.54 576.46
580.27MW-11 3.00 2.64 2.91 577.27 577.63 577.36

MW-12 580.04 2.83 577.'212.21 3.23 577.83 576.81

Piezo 13 580.83 5.20 3.07 3.35 575.63 577.76 577.48

Piezo 14 580.76 4.70 3.90 4.18 576.06 576.86 576.56

6-18
0781B

Well
Number

Elevation 
at Top of 
PVC Casing

(ft)

Groundwater.Elevations 
(ft)

9-30-86

. Depth to Groundwater 
(ft)

9-30-86



9-30-8610-9-86 9-22-869-22-86

577.85 . 1.09 575.95 311.62 516.161.90 0.23R-1

575.80O.li 511.52 516.13577.63 1.83 0.90R-2

2.49 574.32 576.37 576.51579.00 3.21 . 2.63R-3

‘International Great Lakes Datum

•1 6-19
0781B

Detroit
River
Gauging
Station

Elevation 
at Gauging 

Station
(ft) -

Depth to Water Surface
(ft)

9-30-86

Table 6-5 
{continued)

Surface Water Elevations
________(ft, IGLD)*______ 

10-9-86
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SECTION 7

PHASE II RESULTS

SITE GROUNDWATER CONDITIONS7.1

Results of Site Investigation7.1.1

7-1
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shallow 
pathway

Figure 7-1 is a groundwater surface elevation contour map for 
the East Plant site developed from surface-water and ground
water elevations measured on 9 October 1986.

water-table
for these

The groundwater elevation contours in this figure represent 
lines of constant water head; in the case of unconfined 
conditions, these are equal to water-table elevations. Hori
zontal groundwater flow direction is perpendicular to these 
contours and toward the lower head value. The contours in 
Figure 7-1 indicate that the area of highest head is located 
near the middle of the site and is approximately parallel to 
the Detroit River and Biddle Avenue. From this area, shallow 
groundwater flows primarily west and southeast-northwest toward 
Biddle Avenue and a small component flows east toward the 
Detroit River.

Groundwater potential in the 
aquifer provides a migration 
chemical constituents off-site.

The saturated sediments are directly exposed to 
chemical constituents in the unsaturated soils.

Three rounds of surface-water and groundwater level measure
ments were collected during the months of September and October 
1986 from the Phase I monitor wells, piezometers, and Detroit 
River elevation monitoring points. Table 6-5 in Section 6 is a 
summary of these data. The three rounds of measurements show an 
overall difference of less than 3 feet in water-table elevation 
and a difference of less than 1 foot between the’ river and the 
highest groundwater level during the last two measurements.

Groundwater occurs at the East Plant under unconfined condi
tions in the relatively porous fill and natural soils that 
directly underlie the property. The clay that occurs 10-15 feet 
below ground surface is also saturated, but relatively low 
permeability restricts the movement of groundwater in that 
zone. The saturated sediments that underlie the property are of 
principal concern in this investigation for two reasons:
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7.1.2

(NOAA)
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Historic Detroit River Elevation Fluctuation and the 
Effects on Shallow Groundwater Flow

As discussed in Subsection 2.2.3, the surface-water hydraulics 
of the Great Lakes affect the Detroit River and produce local 
fluctuations in groundwater flow. This phenomenon was observed 
at the East Plant site. During time intervals when the Detroit 
River is at a high elevation, surface water from the river 
discharges into the shallow groundwater system at the site, and 
during time periods when the Detroit River is at a low ele
vation, the shallow groundwater would be expected to discharge 
to the Detroit River.

Since 1971, however, increased average annual river elevations 
have resulted in a reversal of flow directions, causing the 
Detroit River to periodically contribute water to the shallow 
water-table aquifer at the East Plant site. The Phase II 
water-table data indicate that as little as a 1-foot elevation 
change in river level could result in a reversal of groundwater 
flow direction in the eastern portion of the East Plant site.

Detroit River elevation data were collected to assist in 
understanding the surface-water and groundwater interactions at 
the East Plant site.
The National Oceanic and Atmospheric Administration 
water elevation data from survey station 4030, located on the 
Detroit River in Wyandotte, Michigan, were obtained by WESTON 
as part of the Phase II literature review. Monthly and annual 
average elevations have been collected from 1960 through 1985. 
In addition, mean daily and' average monthly water elevations 
were available from January 1986 through September 1986. These 
data are included in Appendix N.
Figure 7-2 illustrates the fluctuations of the annual average 
water elevation of the Detroit River during the past 15 years. 
The lowest river level occurred during 1964 when the annual 
average was 570.25 feet, based on the International Great Lakes 
Datum (IGLD). The highest annual average occurred during 1985 
with the river elevation peaking at 574.20 feet IGLD.
The data collected during the past 15 years have shown a 
general increasing trend in the elevation of the Detroit River. 
Figure 7-3, based on the average monthly river elevations for 
1986, illustrates that the rising trend has continued. During 
the 196O's and early 1970*s the average annual river elevations 
ranged between 570.25 and 572.30 feet IGLD. During this time, 
base flow conditions at the East Plant site probably resulted 
in discharge of the shallow groundwater into the Detroit River.



(Ai

7
-4

LU 
C

 
3

 
O (M

 I

o p <-JUJK
 

lU 
<

 
$

 

o
2

StJ
 z

z z 
.

<
 o

 
sS

 
p KO t »-
SEtS 
lU I-



7-5

FIGURE 7-3 DETROIT RIVER WATER ELEVATIONS 
1986 MONTHLY AVERAGES 
STATION 4030, WYANDOTTE, Ml
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Results of the Groundwater Quality Analyses7.1.3

compounds

7-6r0781B

Based on the data, the Detroit River will probably continue to 
discharge sporadically to the shallow-water table at the East 
Plant site at least until February 1987.

As expected,' the trend of annual increasing water elevations in 
the Detroit River is also occurring in the adjacent Great 
Lakes. ..The U.S. Army .Corps of Engineers (USAGE) states that 
"new record high monthly levels for August were set on Lakes 
Michigan, Huron, St. Clair, and Erie” (U.S. Army Corps of 
Engineers, 4 September 1986). The USAGE additionally stated 
"all the Great Lakes except Lake Ontario are predicted to 
remain extremely high through the end of February 1987.”

A comparison of the results of groundwater analyses from Phase 
I and Phase II with applicable EPA Maximum Values for Protec
tion of Aquatic life is shown on Table 7-1 and Table 7-2. 
Laboratory analytical data are contained in Appendix L.

Based on data collected in Phase I, four existing monitor wells 
were resampled to confirm the presence of key compounds 
identified in the Phase I study. A sample from well MW-7 was 
analyzed for the United States Environmental Protection Agency 
(USEPA) Hazardous Substance List (HSL) semivolatile organic 
compounds and inorganic compounds. Groundwater from MW-8 was 
analyzed for HSL volatile organic compounds, MW-9 was analyzed 
for HSL volatile organic and semivolatile organic compounds, 
and MW-12 was analyzed for the HSL pesticide/PCB fraction.

Groundwater from MW-8 contained 11 ug/L chloroform in the Phase 
I analysis. It was sampled for volatile organic compounds 
during Phase II and was found to contain 22 ug/L of acetone; 
chloroform was not detected^
MW-9, located in the Halowax production area, was resampled for 
volatile, and semi-volatile organic compounds to confirm the 
Phase I results. The Phase II analysis showed combined naphtha
lene and 2-chloronaphthalehe cbncentrations of 25,000 ug/L, and 
chloroform concentrations of 4,620 ug/L. Vinyl chloride was 
detected at a level of 28 ug/L, chlorobenzene was detected at 
312 ug/L, and several additional organic compounds were 
present, as shown on Table 7-1.

Semivolatile analyses of groundwater from MW-7 showed 18 ug/L 
phenol in the Phase II sampling round, but phenol was not 
detected in the sample collected during Phase I. Approximately 
150 ug/L polynuclear aromatics (PNA’s) suspected to be asso
ciated with the former burn area and coal piles were also 
detected in MW-7.



Table 7-1

s-

Semivolatiles
1,100
1,400

NAND550 18 :

. 500

NCNAND28200 J
NC250. J . 28 NAND

NA 620ND

NC
NC250 J

9. J NCNAND200 J
NCND NA3: J50 J

ND . ND NCNA150 J

13; J 5 J NAND.
3 JND

Pest/PCB
28.032.QNA-NDAroclor-1254

1-1
(^1313

NC
2,560

4 J
5 J ■

7.00 J
100 J,

ND
ND

NA 
NA 
NA
NA
NA 
NA
NA
NA

NA . . 
NA

ND
6 J

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND 
ND
ND

NA
NA.
NA

Parameter '.

MW-12
May 86 !

NC
3,980

NC

. Phase- I/Phase II-Groundwater Results Compared to Applicable 
■ EPA Guidelines for Monitoring Wells 7 and 12

22
150 J 18

NC
NC

1,700 
NC 
NC 
NC .

Phenanthrene 
Fluoranthene
Pyrene ; 
Benzo(a)

anthracene
Benzo(b) 

fluoran
thene

Phenol 
4-Methyl-

phenol
2,4-Dimethyl 

phenol
Benzoic acid

(2)

3 J
5 J
9 J

12 J

Naphthalene 
2-Methyl- 
napthalene 

Acenaphthylene 
.Acenaphthene 
Dibenzofuran 
Fluorene 
Anthracene 
Chrysene 
Benzo(a)pyrene 
Indeno 

(1,2,3-cd) 
pyrene

Dibenzo (a,h) 
anthracene

Benzo (g,h,i) 
perylehe 

bis(2-ethyl 
hexyl) ’ \ ,
phthalate 

di-n-butyl 
phthalate

MW-7
May 26 
(ug/L)

Maximum 
.Values of 

12_____■_ Protection of
Sept. 86 Aquatic Life
(ug/L) (ug/L)

NC

150 J
150 J .
100 J
150 J
350 J
400 J
400 J ,13 J 

12 J

34.
31

700 .28

Sept. 86
(ug/L) (ug/L)



Parameter

Inorganics
ND ND

, 3

0.2

L . *0.1

I

Federal'Register,
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ND
0.35

ND

1.39 
147

0.01
ND 
ND 
ND 
ND

NA
NA
NA
NA
NA
NA
NA

NA 
NA 
NA 
NA
NA
NA
NA
NA
NA 
NA 
NA

0.005
123.0
ND
0.07

36,900
0.16

. J » Compound present below detection level. Value is estimated. 
ND = None detected.
NA = Not analyzed.
NC - No water quality criteria for this parameter.
References

Ag
As
Be
Ca
Cd
Co
Cu
Fe
Hg
K
Mg
Mn
Na 
Ni
Se
T1 ■' 
Va
Zn

Water Quality Criteria for organic compounds:
Vol. 45, No. 231, 28 November 1980.
Water Quality Criteria for inorganic compounds: Federal
Register, Vol. 50, No. 145, 29 July 1985, p. 30784-30796.

0.14
1.10
0.04
0.02

56.9
ND 
ND 
ND
4.68
0.0002

106.0

0.0012
NC
0.19'
0.0053 
NC
0.00066'’’
NC
0.0065'
NC
0.000012'
NC

MW-7
May 2 6 
(mg/L)

Sept. 86 
(mg/L)

MW-12
May 8 6 
(mg/L)

Sept. 86 
(mg/L)

Maximum
Values of 

Protection of 
Aquatic Life 

(mg/L)

23.0
0.007
0.12
0.03

Table 7-1 
(continued)

6.9
0.19
0.01

NC
NC
0.056' ■ '
0.035 
NC 
NC
0.047

2.1
ND
0.02

*24-hour average concentration. 
'4-day average concentration. 
'At hardness of 50 mg/L CaCOa. 
*As selenite.

1.4
0.04

23,200
ND 
ND

6.0
0.01

ND
148 
ND 
ND 
ND 
ND 
ND 
ND

50, No.



Table 7-2

Parameter

Semivolatiles ND NA
i.

' ND200 4,380
86 ND

ND860

14 25 J NC
71,700 14,400 NC

3 J NCND

ND 225 J NC

I
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12
3,4 00

NC
NC
NC

NC
620

NC
NC

3,980 
. NC

, ND
950

. .25 J
25 J

ND
ND.

11 J
4 J 

ND

ND
ND

Phase I/Phase II Groundwater Results Compared to Applicable 
EPA Guidelines for Monitoring Wells 8 and 9

NC
NC

75 J '
50 J 
.25 J

NC =» No water quality criteria for this compound. 
ND = None detected.
NA = Not analyzed.
J = Compound present below detection level. Value is

estimated.
Total value for compounds noted.

ND
75 J
50 J
50 J

320
4 5

_____ MW-8
May 86 
(ug/L)

Sept. 86 
(ug/L)

EPA Maximum
Values for 
Protection of 
Aquatic Life 

(ug/L)

2-Chlorophenol
1.3- Dichloro- 
benzene

1.4- Dichloro- 
benzene

1,2-Dichloro- 
benzene 

. 4-Methylphenol
2.4- Dimethy1- 

phenol
Naphthalene 
Benzo(k) 

fluoranthene - 
2-Chloro- 
naphthalene

2-methylnaphth
alene 

Phenanthrene 
Fluoranthene 
Pyrene 
Butyl benzyl 

phthalate
Benzo(b) 

fluoranthene 
Benzo (a.) pyrene 
Anthracene 

di-n-butyl 
phthalate

Benzo(a) 
anthracene

Cyrsene

763 ‘
NC

6 J
10 J
9 J
4 J

763 ‘

MW-9
Sept. 86 May 86 
(ug/L) (ug/L)
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Parameter

VOA's
28,900

1,700

70 JND 97 . 11,600ND
ND

1 J 11,600"NDND ND
NDND ND 4 J NC

ND 26 5,700ND ND
ND ND 2 J 244
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4,620
15

8
75

2,4 00
NC

11
ND

NC
250

• ND
22

ND
ND

ND 
ND

ND 
ND

1,180
312
28

3 J
3 J

20,000
5,300
9,400
5,300

. ND
ND

59
60

6 J 
ND 
ND

ND
ND

ND 
ND

ND
ND

39
46

840
17,500

ND . 
ND

NC = No Water Quality Criteria for this compound.
ND = None detected.
NA ■ Not analyzed.
J = compound detected below detection level. Value is

estimated.
"Value is limit on combination of trans-1,2-dichloroethene and 
1,1-dichloroethene,

ND .
130 J

6
ND 
ND

_______
May 86 
(ug/L)

Table 7-2 
(continued)

Sept. 86 
(ug/L)

EPA Maximum
Values for 
Protection of
Aquatic Life 

(ug/L)

ND
74 J

Chloroform
Acetone 
Methylene

chloride 
Chlorobenzene 
Vinylchloride 
Trans-1,2-di

chloroethene
1.2- Dichloro-
ethane

Trichloroethene ND
1.1.2- Trichloro
ethane

Benzene
Tetrachloro-

ethene
Toluene
1,1-Dichloro-
ethene

1.1- Dichloro- 
ethane

1.2- Dichloro- 
propane

trans-1,3-
Dichloropropene ND
1.1.2.2- Tetra-
chloroethane

Total xylenes

8,500
ND

1,000
ND

ND 
ND

MW-9
Sept. 86 May 86 
(ug/L) (ug/L)



RESULTS OF THE SOILS INVESTIGATION7.2
Halowax Area7.2.1

Results of the Laboratory Analyses7.2.1.1

•Halowax/PCB Separation and Analysis7.2.1.2
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As a result of the Phase I investigations at the East Plant 
site, the Halowax production area was identified as a target 
area for. Phase II activities. The soils investigation performed 
in Phase II is presented in Section 6 of this report. Table 6-1 
summarizes the soil boring, sampling, and analysis activities 
and Figure 7-4 illustrates the locations of all test pits in 
the Halowax area. Each soil sample was analyzed for the 
presence of the organic compound group listed in Table 6-1. Raw 
analytical data are contained in Appendix L.

source of the PCB contamination is unknown at this time,
MW-12 is located in an area where no soil contamination has 
been reported dr .observed. Since the mobility of PCB's in 
groundwater is relatively low,, the presence of PCB's at MW-12 
probably indicates that the. source is not far from the well 
location.

In MW-12 the presence of PCB Aroclor 1254 was confirmed in the 
Phase II round of sampling at a concentration of 28 ug/L. The 
-since

Also of significance' are the benzene and chlorinated’ benzenes. 
These compounds were found only . in borings BH-3 (S-1), BH-10 
(S-1), and BH-11 (S-1). The concentrations detected in these 
samples are summarized on Table 7-4.

A review of the analytical data in Appendix L indicates that 
the most common contaminant, compound groups are the semi
volatiles, primarily, naphthalenes, and chlorinated naphth
alenes. Table 7-3 summarizes the total combined naphthalene and 
2-chloronaphthalene soil concentrations in each pit.

Soil samples from the Halowax area collected during the Phase I 
study contained high levels of chlorinated naphthalenes, which 
interfered analytically with the detection of PCB's in those 
samples. In order to obtain accurate soil PCB concentrations, a 
specialized chromium trioxide separation method (Holmes and 
Wallen, 1972) was utilized to destroy the chlorinated naphth
alenes in the soil sample, leaving the PCB’s which could then 
be quantified.



!
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FIGURE 7-4 VISUAL EXTENT OF ORGANIC-CONTAMINATED SOILS 
(BASED ON PHASE II TEST PIT SCREENING)



Table 7-3

S-1 18 212BH-1
S-1 ND 228BH-3

BH-5

BH-6

5BH-7 S-1 2.9
2BH-8 S-2 9.2

S-1 600 5,100BH-10
17BH-11 S-2 144

7-13
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20
269

ND
10

2-Chloronaphthalene 
(mg/kg)

11
171
132
78

Naphthalene and Chlorinated Naphthalene Concentrations 
in Soil Borings - Halowax Area

S-1
S-2
S-3
S-4

S-2
S-3

3
23 
23

8.6

Sample
Number

Naphthalene 
(mg/kg)

Boring 
Number



Table 7-4

526S-1 NDBH-3
BH-10 S-l 1,100 43.8

ND 189BH-11 S-l
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Benzene arid Chlorinated Benzene Concentrations 
in.Soil Borings - Halowax Area

Benzene
(mg/kg)

.Total
Chlorinated

Benzenes 
(mg/kg)

Boring Sample
Number Number



Extent of Suspected Soil Contamination7.2.1.3

t-ion
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To determine the vertical arid . horizontal extent of contaniina- 
in the Halowax area, two sets of collected data were 

used: the initial visual screening of contamination in the
test pits and the laboratory analytical data discussed above.

The results of this analysis, summarized in Table 7-5, 
indicated that Aroclor* 1260 was quantified in soil samples from 
the Halowax area,at concentrations of 5 to 8 mg/kg.
During Phase II, three additional soil samples were collected 
from the Halowax area and analyzed for PCB's using the chromium 
trioxide separation method. None of these samples were found to 
contain concentrations of PCB’s above the 4.0 mg/kg detection 
limit. Based on both Phase I and Phase II samples, PCB 
concentrations in the Halowax area are considered insignificant. 
Therefore, it was decided not to include PCB's in a remediation 
plan for the Halowax area.

The separation method was initially tested on combined 
standards containing both PCB's and chlorinated naphthalenes to 
calibrate the method. This separation method successfully 
removed the identified chloronaphthalene constituents from 
soils in the presence of PCB Aroclor 1260. Approximately 25 
percent of the total Aroclor in the sample is lost during the 
separation procedure.

The primary contaminant in the Halowax area distinctly dis
colors the subsurface materials. Observations of this dis
coloration were made during test pit excavation and were used 
to construct a map showing the horizontal extent and degree of 
visible soil contamination, as discussed in Subsection 6.1. 
Figure 7-4, which is a duplicate of Figure 6-1, illustrates 
these data and indicates both the limit of observable soil 
contamination and the area of highest apparent concentrations, 
based on observed soil discoloration. This served to initially 
identify an approximate horizontal extent of contamination, so 
that soil borings for the collection of analytical data could 
be more accurately located.

After standards had been tested, five Phase I soil samples 
containing a range of 65 to 4,200 mg/kg of Halowax 1000 were 
treated using the chromium trioxide separation method. After 
the separation, the portion of sample remaining was analyzed 
for Halowax 1000 and Aroclor 1260.



Table 7-5

J

0 . 0’3J
0.02JTP-6 ND

1.6<1.6 6.5TP-7 0 . IJ
3.13,600<160 5TP-8

<16 680TP-11 . <8 4.3
TP-12 <160 4,200 <8 6.4

Note:
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Results of Chromium Trioxide Separation of 
Halowax 1000 and Aroclor 1260

J.= Below the detection limit. The reported value is an 
estimate.

sulfur inter
ference

Analysis After
Chromium,Trioxide 
Separation of
Halowax 1000 

____and Aroclor 1260____  
Aroclor 1260 Halowax 1000 

(mg/kg) (mg/kg)

Analysis Prior
Phase I■ to Separation  

Soil Sample Aroclor 1260 Halowax 1000 
Location ,(mg/kg). (mg/kg)



and the second is
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In addition to the chlorinated naphthalenes, chlorinated 
benzenes were detected in three locations within the Halowax 
area impacted by previous activities. Review of regulatory 
guidelines■and aquatic toxicity data indicates a concentration 
of 6 mg/kg as a preliminary concentration of concern for 
chlorinated benzenes in soils. As such, these constituents also 
become an additional concern within the Halowax area.

Although this value does not represent the lowest identified 
soil concentration, it delineates an area that includes the 
majority of the soil boring locations and is outside the 
boundaries of visually contaminated soils observed during the 
Phase II test pit screening. The 100 mg/kg level is also 
consistent with Phase I test pit sampling; therefore, this 
boundary includes the majority of the soil contamination in the 
Halowax area. Figure 7-5 was developed using 100 mg/kg as the 
significant value for the sum concentration of•naphthalene and 
2-chloronaphthalene in soil sample analysis. The contours on 
Figure 7-5 indicate the minimum depth at which a concentration 
sum of approximately 100 mg/kg or higher was observed.
Those contours also describe a surface that is a representa
tion of the vertical extent of significant soil contamination. 
In addition, the outermost contour indicates that no concen
tration sums greater than 100 mg/kg were detected, and is, 
therefore, interpreted as the approximate horizontal limit of 
significant contamination.

The laboratory analytical data from the soil boring samples 
were also used to develop a map of contamination extent. Since 
these data provide information on chemical concentrations from 
several depths at each location, they can be used to define and 
illustrate the horizontal and vertical extent of contaminated 
soils. Prior to developing this map, a working definition of 
what chemical concentration represents significant contam
ination must be adopted. Review of the data indicates that the 
total combined naphthalene and 2-chloronaphthalene concentra
tions generally fall into two groups. The first is in the low 
range of several tenths to several mg/kg,
from nearly 100 mg/kg to above 1,000 mg/kg.
Since the detection limits of the analytical procedure do not 
allow determination of zero concentration levels, an alternate 
value must be selected to represent a significant level of 
contamination. The data suggest a level of 100 mg/kg as a 
concentration below which only trace levels of contaminants 
were detected.
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7.2.2 Burn Area
Results of Laboratory Analysis7.2.2.1

Building 35A/38A Area7.2.3
Results of Laboratory Analysis7.2.3.1

and

7-19
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were
7-7.

The most common and consistently elevated compound detected in 
the Phase 11 soil samples is acetone. Table 7-6 summarizes the 
acetone concentrations for the soil boring samples.
Although no specific guidelines for aquatic toxicity of acetone 
have been published by EPA, studies published in the literature 
indicate that acetone concentrations would have to exceed 1 
mg/L in the aqueous phase before adverse effects to aquatic 
life would be observed. Assuming a factor of 100 parts in soil 
to 1 part in the contacting water, an acetone concentration of 
100 mg/kg is required to affect aquatic life. Analysis of burn 
area soils indicates soil concentrations below 364 ug/kg; 
therefore, this constituent should not be of concern.
PCB’s were not detected in this area during the Phase II 
sampling. This indicates that PCB's detected in the Phase I 
sampling at TP-2a is likely localized in that•specific test pit 
area.
It should be noted that analytical data did not confirm elevated 
organic levels detected by the OVA, which was used to monitor 
soil gas. This may be attributed to the OVA's sensitivity to 
methane, which may be generated from backfill decomposition in 
the burn area.

The area between Buildings 35A and 38A was identified in Phase 
I as a target area for collection of additional information 
during the Phase II investigation. Subsection 6.3 presents the 
details of the Phase II work scope in this area and Figure 7-8 
illustrates the locations of all hand-auger borings. The 
samples collected were analyzed for HSL metals and the 
laboratory results are contained in Appendix L.

The Phase I investigations also identified the former burn area 
as an area of concern for inclusion in the Phase II work scope 
as a result of detected PCB Aroclor 1260 at a concentration of 
260 mg/kg in the TP-28 soil composite. Subsection 6.2 of this 
report contains a detailed description of the Phase II 
investigation in the burn area. Figure 7-6 illustrates the 
locations of the Phase II test pits and organic soil vapor 
profiles that were completed as an initial screening in the 
burn area. Based on visual observations during the initial 
screening, eight soil borings were drilled and sampled at 
locations indicated in Figure 7-7. The sample depths and 
chemical parameters analyzed at these borings are summarized in 
Table 6-3, and Appendix L contains the laboratory analysis 
results for the samples selected.
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Table 7-6

Acetone Concentrations in Soil Borings: Burn Area

1

Boring No. Sample No.

S-2BB-14 364
S-3BB-14 79

BB-15

BB-16

BB-18

BB-19 S-3 30
BB-20

BB-21

7-22
0781B

123
19 ,

134
39

60
36

96
91

81
76

S-1
S-3

S-2
S-3

S-1
S-3

S-2
S-3

S-2
S-3

Acetone
(ug/kg)

'Preliminary maximum value for protection of freshwater 
aquatic life is 100 mg/kg in soils based on acetone toxicity 
data reported in Handbook of Environmental Data on Organic 
Chemicals, Karel Verschueren, Editor.



7-23

a -15 m z (A Z o<
 
o olU -J 0.tlJ 
(A 
<
 
z0.UJ 
s3o < 
Vi 
Ul 
o<u. DC3 V

) < lU E << co co ■««. 

<
 in 

co aQO I



Extent of Soil Contamination7.2.3.2

W.'

Building 34 Area7.2.4

7.3 COAL PILE AREA
Introduction7.3.1

7.3.2 Summary

U.S.

7-24
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The presence of PAH compounds at this site could be attributed 
to the following former facilities and past practices:

Coal storage.
Coal-fired power, plant emissions and residues.
Coal gasification plant (Mond process).
Asphalt plant (operated approximately 60 years ago).
Open burning of wastes at the former burn area located 
in the vicinity of TP-28.

A pesticide (DDT) repackaging .process was reportedly carried 
out in the vicinity of Building 34 in the northern corner of 
the East Plant. During Phase I,, test pits TP-2 and TP-3 were 
excavated in this area. Organic vapor measurements and an 
organic odor were detected at these locations during excavation.
As part of the Phase II scope of work, soil samples collected 
from these test pits were analyzed for the HSL pesticide/PCB 
fraction.

Based on a review of the data , in Appendix L, the only metal 
identified at levels above average background soil 
concentration is lead. Background concentrations are estimated 
to be 10 to 20 ppm (mg/kg) (Allaway, W.' H., 1968). Slightly 
elevated lead concentrations of 60 to 105 mg/kg. were detected 
in auger borings SS-17 and SS-18. These locations do not, 
however, provide adequate data to determine the extent of the 
above average concentrations accurately.

A records search of past operations at the Pennwalt Wyandotte 
East Plant site was made. Also, a literature search was made to 
determine which PAH levels could be attributable to coal 
storage piles and related processes. See Table 7-7 for a list 
of coal-derived PAH compounds that are on the U.S. EPA 
Hazardous Substance List.

The results of this analysis showed no pesticides or PCB's were 
present in the sample from TP-2 (detection limit 1 ug/g) . The 
sample from TP-3 contained 18 ug/g Halowax, but no DDT was 
detected.

A coal-fired power station with extensive coal storage piles 
was operated for many years on the plant site. Polynuclear 
aromatic hydrocarbons (PAH) are present in coal and are 
associated with many coal processes. A question was raised 
concerning whether or not the PAH’s found at the East Plant 
could be attributed solely to the coal storage piles or to 
other factors. This subsection addresses that question.
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Table 7-7

Hazardous Substance List of Coal-Derived PAH Compounds

2-MetbyInaphthalene
Acenaphthylene
Acenaphthene

Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo{a)anthracene

Chrysene
Benzo(b)fluoranthene

.. Benzo(k) fluoranthene

i .

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Dibenzofurah

1-^25
0781B

‘Presence of naphthalene in certain samples is due to Halowax 
manufacture, not coal or coal processing residues. See Sub
section 7.3.3.2 .

Benzo(a)pyrene <

Naphthalene‘
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■Table .7-8

Occurrence of Coal-Derived PAH's in Soil Samples

Trace N.D. RemarksElevated

X
X

X

X
X

X
TP-12 X

X
X

X
X X

SS-25 X

Scale:

N.D. :

7-28
0781B

X
X

X
X

X
X
X

X
X
X

TP-14
TP-15
SS-16
SS-17
SS-18
TP-19 
TP-20 
TP-21

Low:
Very Low: 
Trace:

Only 2 PAH'S 
detected
One PAH over
100 ppm

Loca
tion

TP-1
TP-2 
TP-3 
TP-4 
TP-5 
TP-6 
TP-7 
TP-8 
TP-9
SS-10 
TP-11

_________ Level of. Occurrence . 
Very Not

Low Low Trace N.D. Tested

(composite,
0-12 ft)

TP-22 
TP-24

N.D. at 9-9-1/2 
ft

Elevated: >100 ppm of individual compounds
10-100 ppm
1-10 ppm
<1 ppm
Not detected 
Test pit
Surface soil sample
Monitor well

X

Legend: TP:
SS: 
MW:
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Remarks

X
X

X
X

X
X

X
X

X

Scale:

MW:

•> ■.

7-29
078 IB

i

X
X
X

X<:
X

MW 9 (soil) 
MW 10 (soil)

Level of Occurrence
Not

Tested

TP-2 6 
TP-27 
TP-28 Full list of coal 

PAH'S

Elevated: 
Low:
Very Low: 
Trace: 
N.D. :

Legend: TP: 
SS:

Table 7-8 
(continued)

. VeiY
Elevated Low Trace N.D.

Loca
tion

>100 ppm of any individual compound 
10-100 ppm
1-10 ppm
<1 ppm
Not detected
Test pit

Surface soil sample
.Monitor well

TP-29 
SS-30A 
SS-30B 
SS-31 
TP-32 
TP-33 
TP-34 
TP-35 
SS-3 6



Table 7-9

Occurrence of Coal-Derived PAH's in Groundwater Samples

Elevated RemarksN.D.Low

X
X

X
X

X
Should be resampledX

X
X

X
X

X

Scale:

7-30
0781B

X
X

>100 ppb of any individual compound
10-100 ppb
1-10 ppb
<1 ppb
Not detected
Monitor well

MW-1
MW-2
MW-3
MW-4 ’
MW-5
MW-5 (duplicate)
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12

Loca
tion

Elevated: 
Low: 
Very Low: 
Trace: 
N.D. :

Legend: MW:

____Level of Occurrence 
Very______________ Not
Low trace N.D. Tested
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Other Past Facility Operations7.3.3.2

bed material.

• /
• r
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One last factor needs to be considered. In an area along the 
river north of TP-28, open burning of wastes was carried out. 
This practice may have contributed to PAH occurrence in that 
area of the facility. The extent of that contribution cannot be 
determined at this time because further sampling and analysis 
would be required. The levels of PAH’s in the TP-28 area and 
possibly MW-7 may have been affected by this practice.

upper soil levels, i. e. , less than 6 . to 10 feet below the 
surface, as visual inspection logs and the result of TP-21 
sampling indicate. No PAH’s were detected at the 9 to 9-1/2- 
foot depth at TP-21.

The aforementioned . coal storage,, combined with other past 
operations at the site, can account for the findings regarding 
PAH occurrence. High temperatures are associated with PAH 
formation. This fact, along with the knowledge that the fly ash 
and slag .residues from the coal-fired power plant operation 
were used as construction fill materials throughout the site, 
can more easily account for the presence of PAH compounds. It 
is of particular significance that fly ash was used as part of 
the fill material used to recover marsh land along the eastern 
half of the property. PAH’s associated with coal combustion 
were thereby spread over wide areas of the facility. Slag was 
also used as fill and as railroad bed material. Railroad 
trackbeds run across the entire site.

PAH compound 
power plant) 

gasification) processes as opposed to

In addition to the use of the power plant residues, it was 
found that very early in the plant's history (turn of the 
century) a coal gasification plant was operated to generate 
power. The plant was located near TP-21 somewhere east of the 
1,000,OOO-galion brine tank and former Building 54. An asphalt 
plant was operated as well during the early 19OO's. The details 
on these two units are very limited, but knowledge of the 
typical operations of gasification plants of that era (see 
Appendix I) leads to the conclusion that the gas may poten
tially be a major contributor of PAH compounds at this site. 
Tars produced by coal gasification were major sources of PAH’s 
for production purposes for many years in the U.S. These tars 
were, probably used in the asphalt plant to make paving mate
rial. The referenced literature- items (Appendix I) provide 
substantiation of the greater magnitude of 
formation associated with coal combustion (i.e 
and conversion (i.e . .
levels associated with coal storage and handling.



7.3.4 Data Summary
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1-1,2'1

0781B

upper 6 feet in almost every test pit location and tends 
verify that PAH's are in the upper soil layers only.

of 
It 

is notable that these samples are in parts per billion levels 
and. as such are very low. Only the MW-7 sample contained 
relatively significant levels of PAH compounds. While it is not 
possible to make a definitive statement regarding the source 
and level of PAH's in this sample, it is probably due to a 
combination of factors:

Table 7-9 indicates the occurrence and relative degree 
coal-derived PAH compounds found in the groundwater samples.

The two ponds may be hydraulically connected to MW-7, 
which is located 200 feet east of the ponds. These 
ponds were not sampled for HSL organics or PAH’s.

The levels indicated on those tables, i.e., trace, very low, 
low, and elevated, were set arbitrarily. They do not relate to 
any specific published levels of concern but instead were made 
to serve as a measurement of relative PAH occurrence across the 
site itself. It should be noted that a study conducted by K. W. 
Brown and Associates in 1983 concluded that CPAH levels in 
forest soils range from 0.02 to 0.26 mg/kg and that 100 to 125 
mg/kg represents a typical urban background. CPAH's are those 
PAH's that have shown evidence of carcinogenicity in animals.

The sample from MW-7 may possibly have contained some 
solids when it was retrieved, accounting for the 
higher levels of PAH's detected.

The analytical data associated with the locations where PAH's 
were detected are reported in Appendix G. These data were 
organized in Tables 7-8 and 7-9 for soil and groundwater 
samples, respectively.

Table 7-8 lists the occurrence and relative degree of coal- 
derived PAH's that were found, in the site’s soil samples. Of 23 
soil samples tested for hazardous substance list organic 
compounds (which include PAH compounds), only three contained 
levels greater than 10 ppm of any individual PAH. The highest 
levels were found in TP-21. No PAH's were detected at TP-21 at 
the 9- to 9.5-foot level. This is consistent with the . visual 
logs of the test pits, which indicated cinders and slag in the 

to

It should be noted that, the presence of naphthalene in samples 
from TP-7, 8, 11, 12, and MW-9 is considered to be, due to past 
operations associated with Halowax (chlorinated naphthalenes) 
manufacturing and not from coal storage or processing. 
Therefore, the presence of naphthalene in the aforementioned 
samples was not considered in this report in relating the 
relative occurrence of PAH's due to coal and coal derivatives.
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Sources of : the PAH ’ s ' at .MW-7 are probably coal processing 
residues and possibly the open burning of wastes, which was 
reported to’be a past practice, and which was carried out along 
the river south of MW-7 toward TP-28. Since this sample 
contained reported concentrations one .to two orders of 
magnitude higher than all other water samples, it was resampled 
and reanalyzed in September .1986. Results from this analysis 
indicated lower PAH concentrations as compared to their initial 
sampling in May 1986.
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SECTION 8

CONCLUSIONS

8.1 HYDROLOGY
The following conclusions were reached concerning hydrology:

least through

8.2 GROUNDWATER QUALITY

8,

Volatile organic compounds

8-1
0791B

9, and 12 
Phase II

Groundwater in the vicinity of the East Plant is not 
used for industrial or human, consumption purposes.

information, 
expected to 

and be recharged by, the

 . i (chloroform and benzene)
were detected in wells MW-8 and MW-9. The impact of 
these compounds on aquatic life in the Detroit River 
is expected to be negligible.

The following conclusions were reached concerning groundwater 
quality:

Groundwater collected from MW-12 during Phase II 
contained PCB Aroclor 1254 at a concentration of 28 
ug/L. This confirmed a Phase, i study finding. The 
source of this contaminant is unknown at this time, 
but is likely in the vicinity of MW-12 since Aroclor 
1254 has demonstrated low mobility in the saturated 
and unsaturated zones.

Based on evaluation of three rounds of groundwater and 
Detroit River water elevation measurements and on 
historic Detroit River water-level 
groundwater at the East Plant is 
intermittently discharge to,
Detroit River.

The elevated levels of organic compounds detected in 
groundwater, samples from monitor wells 7, 
during Phase I were confirmed during the 
investigation.

Water levels in the Detroit River and in the entire 
Great Lakes basin are presently at record highs and 
are expected to remain elevated at least t’--- 7*-
February 1987.



»

SOIL8.3
Halowax Area8.3.1

Selected Phase I and Phase II soil samples from

1260 .

8.3.2 BurnArea
The following conclusions were reached concerning the burn area:

260 mg/kg of PCB Aroclor

are

8-2
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the 
the

Soils in the Halowax area below the water table have 
apparently been impacted by-past operations.

The following conclusions were reached concerning the Halowax 
area:

The. primary receptor for constituents present in 
groundwater at the East Plant is the Detroit River; 
the impact on aquatic life is the main consideration.

the
Halowax area were analyzed for PCB's after treatment 
with the chromium trioxide oxidation separation 
method. The Phase I soil samples contained less than 8 
mg/kg of Aroclor 1260. The Phase II soil samples 
contained less than 4 mg/kg of HSL PCB's. PCB' s are 
not' considered compounds of concern in the Halowax 
area.

A laboratory separation method (using chromium trioxi
dation) for differentiating between chlorinated 
naphthalene compounds (Halowaxes) and . polychlorinated 
biphenyls (PCB's) .was tested on analytical standards 
for the compounds and was found to destroy 
Halowaxes effectively, while retaining PCB's in 
sample for subsequent quantification.

During Phase I, 260 mg/kg of PCB Aroclor 1260 was 
detected in a 0 to 72-inch composite soil sample from 
TP-28, located in the burn area. Soil samples from 
Phase II borings (surrounding TP-28) in the burn area 
did hot contain PCB's. Sdils containing PCB's 
considered to be localized at TP-28.

Soils in the Halowax area contain above-background 
levels of naphthalene, chlorinated naphthalenes, 
benzene, and chlorinated benzene compounds.



then

Building 35A/38A8.3.3
reached concerning Buildingwere

Building 348.3.4
The following conclusions were reached concerning Building 34:

1

8-3
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in soil samples from locations 
depths 
levels 
values

A DDT-repackaging operation was reportedly conducted 
in the vicinity of Building 34. Phase I composite soil 
samples from TP-2 and TP-3 were analyzed for the HSL 
pesticide/PCB fraction. No pesticides or PCB's were 
detected in these samples, and no further sampling was 
done in this area.

Lead concentrations of 60 to 105 mg/kg were detected 
SS-17 and SS-18 at 

of 0.5 to 1.0 feet and 1.0 to 1.5 feet. These 
are low in comparison to surface soil lead 
(600 mg/kg) found in the Phase I study.

The following conclusions
35A/38A:

Phase II soil samples collected from borings in the 
burn area contained acetone at concentrations up to 
364 ug/kg, and low levels (1 to 50 ug/kg) of other 
volatile organic compounds. Since the soil concen
trations are below EPA Maximum Values for Protection 
of Freshwater Aquatic Life, and toxicity data reported 
in the literature, then levels in soil of volatile 
organic compounds are not considered to be of concern.
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1.0 INTRODUCTION

1.1 Purpose

the

monitor-

the completedon

Excavation of backhoe pits.

Soil and groundwater, sampling.

Analysis of. groundwater and soil samples.

A-1

Performance of slug tests 
wells .

Installation of twelve groundwater 
ing wells.

the
Michigan .

The purpose of this plan is to establish procedures for 
collection at the East Plant of Pennwalt
Wyandotte, Michigan. These procedures will
following;

data
located at 

include

The objective of the sampling plan is to determine the pres
ence or absence of contamination beneath Pennwalt's East 
Plant site. This plan outlines procedure for sampling and 
data collection, site safety and specifications for monitor 
well installations.



Scope of Work1.2

The major tasks addressed in this plan include:

Excavation of backhoe pits.

Aquifer test.

Groundwaiter and soil sampling.

Surveying of Well Elevations.

A-2

• Monitoring well installation.



2.0 MONITORING WELL.INSTALLATION AND CONSTRUCTION

2.1 Well Drilling

A-3

The purpose of the monitoring well installation is. to deter
mine the ground water quality beneath the site. The site is 
underlain by man-made fill ranging in thickness from 5 to 15 
feet. Beneath the fill is a thin layer of blue clay which 
is underlain by glacial deposits of Pleistocene age. The av
erage thickness of the glacial deposit is reported to be BO- 
AO feet at the site. Limestone bedrock of Denovian age •)underlies the glacial deposits. Groundwater occurs within 
the fill in a perched condition.

The underlying clay and glacial deposits are reported to be 
relatively impermeable and would be expected to retard verti
cal migration of contaminants from the perched zone into the 
bedrock aquifer. The monitoring wells will be installed 
only in the shallow perched saturated zone. Borings will be 
extended 3 feet into the underlying clay layer to obtain 
soil samples which will be screened for volatile organic 
compounds. If volatiles are detected or if visible 
contaminants are observed, a joint Pennwalt/WESTON decision 
will be made to analyze the sample to determine the presence 
or absence of contamination within the clay.

The monitoring wells . will be drilled using hollow stem 
augers. Continuous split spoon samples will be obtained for 
physical description of the soil at all locations. Each bor-



Monitoring Well Construction2.2

1,

the

clean

A-4

ing will be extended 3 feet into the underlying clay layer. 
None of the wells are expected to exceed 20 feet deep.

Locations of the proposed monitoring wells are shown on 
Figure 1, the East Plant Base Map contained with this . 
sampling plan. Figure 2 presents a generalized diagram of 
the well construction. All monitoring wells will t>e
installed with a 2-inch diameter PVC casing (Schedule 40).
•Well screens will be set at approximately five feet below

A plug will hje set at the bottom of the
joints of all the PVC casings will be

type. No solvents will be used as

screens 
the water table, 
screen., and the 
threaded or screw 
jointing compound.

A 5 foot long 4.-inch diameter steel casing with a lockable 
cap will be installed over each of the completed wells and 
cemented approximately two feet into the ground.

The annulus around the PVC well screen will be filled with a 
uniform gravel pack to. approximately 2 feet above the 

screen. From the top of the gravel pack to ground surface 
elevation, the anniilar space will be grouted with a cement/ 
bentonite grout tremied in place to prevent vertical 
migration of contaminants. As the grout is emplaced, the 
hollow-stem auger will, be withdrawn slowly to avoid damage 
to the PVC casing and excess!ve.caving.

all
No solvents

PVC



FIGURE 1 PENNWALT EAST PLANT LOCATION MAP
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2.3 Well Development

hose willpump

is drawnwaterscreen

2.4 Slug Test

zone

2.5 Decontamination Procedures

backhoe equipment will

drill

A-7

The completed monitoring wells will be developed with a 
tion pump or bailer to. ensure
representative aquifer samples.
until the water
and free of sand.

The drilling rig, backhoe equipment and materials
arrive on site in clean condition. Prior to the start of 
the drilling; all drill rods, augers, bits, tools,
split-spoons and backhoe bucket will be steam cleaned at an 
area on site set up for this purpose. Augers, tools, and

rods will be inspected to ensure that all residue such
as machine oils have been removed. Similar decontamination 
procedures will be implemented between each bore hole to 
prevent cross-contamination and ensure the integrity of the 
samples.

Slug tests will be conducted on the completed wells to deter
mine the hydraulic conductivity (K) of the water bearing sed
iments beneath the site. Transmissivity of this zone will 
be calculated from this data and from soil boring 
information, and calculations of groundwater velocity will 
be made.

suc- 
their ability to provide

Development will continue 
discharged from each of the wells is clean 
If a pump is used, the 

initially be set at the bottom of the well, then later moved 
towards the top of the screen to ensure 
through all portions of the screen.



3.0 SOIL SAMPLING

a-e

field 
project

manufacturing ' 
discoloration) 
analyses for
Figure 1. .

shown
sampling plan).
soil scientist.
flame ionization
organic vapors
collected for laboratory analysis based on proximity to 

areas, visual observations (e.g 
and organic
each of the

Approximately 30 backhoe test pits will be excavated at 
locations shown on Figure 1 (Contained at the end of this

Soil samples will be described by a WESTON
An HNu photoionization detector or an OVA 

detector will be used to monitor soil 
during excavation. Soil samples will be 

past 
observations (e.g., soil 

vapor readings. Proposed 
soil test pits are tabulated on

It is estimated that 18 soil samples from the pits will be 
collected for chemical analysis. Twelve additional soil sam
ples will be collected by split spoon during the monitoring 
well installations. One sample will be collected and 
retained for analysis in each boring from approximately 3 
feet into the clay layer. Representative soil samples from 
backhoe pits and split spoons will be placed in appropriate 
sample bottles and sealed with teflon lined screw tops. 
Each sample container will , be. labeled to identify: hxjririg 
number, depth, and date of collection. Collected samples 
will be packed with ,ice in an insulated cooler following 
chain-df-custody procedures and will be shipped to WESTON's 
Lionville, Pennsylvania laboratory. All pertinent 
data will also be recorded in the field log by the
scientist.



•4.0 GROUNDWATER SAMPLING

Procedures for sampling wells are as follows;

1.

2. water

3.

volume,

A-9

to 
removal

Subtract the depth to top of the water from 
the depth to the bottom of the casing to de
termine the height and volume of standing wa
ter in the casing.

Using a pump or bailer, remove a quantity of 
from the well equal three to five 

in
water from the well equal
times the calculated volume of water in the 
well. If well recharge is found to be 
excessively slow following the removal of 
the first volume, the well will be allowed 
to recharge and this second volume of water 
will be collected for analysis.

Measure and record the depth to’ water from 
the top of the PVC casing. All measuring 
devices used in the well, must be thoroughly 
rinsed with distilled water prior to use.

Ground water samples will be collected from each of the 12 
wells and analyzed for HSL organic and inorganic parameters. 
All groundwater sampling will be accomplished after the 
wells have been properly developed. Because drilling and 
well construction disturb the natural groundwater system, 
the wells will be developed and then left undisturbed to 
allow the groundwater system to return to chemical 
equilibrium. Groundwater sampling will occur no earlier 
than 7 days after well development has been completed.



4.

5.

will

6. be

Well measuring apparatus

Suction pump and tubing

A-10

chemical 
bailing is

Equipment for sampling wells includes the following:

All samples-for chemical analyses will 
placed in specially prepared bottles. The 
bottles will be filled to the top and capped 
securely. Each filled sample bottle will be 
placed in an insulated ice chest immediately 
after sampling and delivered to WESTON's 
laboratory.

• Teflon bailer

Using a bailer, obtain a sample for 
analyses after pumping or 
complete.

All sampling equipment will be decontaminat
ed after sampling to prevent cross contamina
tion .between sampling wells. Materials 
incidental to sampling such as bailer ropes 
and -tubing will also be flushed with dis
tilled water or discarded between wells. 
Sampling equipment will be protected from 
the ground surface by clean plastic 
sheeting; ,



Sample bottles and ice coolers

Preservatives

Decontamination equipment

sam-

' 4.1 Quality Assurance Samples

included

A-11

Field log book, chain-of-custody forms, 
pie log sheets.

The quality assurance effort for a sampling program is devel
oped to demonstrate that sampling, procedures, sample storage 
and sample transport do not alter the composition of the sam
ple in a way that would effect the concentration on the iden
tification of the analyte being determined.

The types of quality assurance samples that are included in 
the sampling quality assurance program at the Pennwalt site 
will include:

• Field Blanks - A field blank is collected af
ter the equipment has been decontaminated.
The blank sample is obtained by "collecting" 
a sample of DI water using the same sampling 
procedures that are used for the actual 
samples.

An additional purpose of the quality assurance effort is to 
determine that contaminants, are not introduced into the sam
ple during the sampling process.



A-12

plicate is to
of
of
of
replicate samples.

Field Duplicates - The purpose of a field du- 
document the reproducibility 

the results and the representativeness 
the samples collected. Field duplicates 
groundwater samples’ are not split or

Collection of a field 
duplicate sample ‘ requires re-collection of 
the sample using the same procedures as used 
for collection of the first sample. The 
duplicate should be collected immediately 
after the first sample.

Trip Blanks - The purpose of the trip blank 
is to document that the integrity of samples 
is maintained through transportation of the 
samples. Trip blanks consist of appropriate
ly prepared sample bottles that are filled 
with DI water prior to leaving for the 
field. The blanks are carried to the field. 
Following sampling, the blanks ' are packed 
with the samples and returned to the labora
tory for analysis. The trip blank sample 
bottles should not be opened after filling 
and prior to analysis. Trip blanks will be 
obtained for VOA samples only.



Equipment Decontamination4.2

mis-

equipment is

bailers,a. • f

b.

inc.

water.

d. Rinse soap off in a tub of potable water.

Final rinse with distilled water.e.

f,.

A-13

Place decontaminated equipment on clean plas
tic ground sheet for transport.

The procedure for decontaminating the sampling 
as follows;

brush in a 
and potable

Place used equipment (i.e., bailers, pumps, 
buckets, etc.) on plastic ground sheet at 
the head of the "decon line."

The pump and bailer used for sampling, as well as other 
cellaneous sampling equipment, shall be decontaminated be
tween wells. If a pump is used, it will be decontaminated .. 
by submerging :the intake of the pump first in a washing solu
tion (Alconox-type detergent) and then in clean potable wa
ter, and pumping these solutions through the pump system.

Scrub equipment with a bristle 
basin filled with detergent

Rinse equipment in tub of potable water to 
remove surface dirt and mud, if necessary.



.4.3 Analytical Parameters

WESTON'S

A-14

All samples will be sent to WESTON's • laboratory in 
Lionville, P^nsylvania for analysis. Parameters to be an
alyzed for are listed in Table 1. WESTON's laboratory is 
USEPA certified and all analytical work will be done accord
ing to acceptable ERA protocols.



5.0 GROUNDWATER ELEVATION SURVEY

The purpose of the elevation thesurvey
direction of groundwater flow. All monitoring wells will be
level surveyed and the elevations of well
casings will in feet and referenced to the
Mean Sea Level (MSL) or to an assumed elevation.

5.1 Water Level Measurements

will be
measured. The

time. Measurements - will two hours.
Water levels will be measured to the nearest 0.01 foot with

andtape
casing. All data will be recorded in a log book.

A-15

an electric

the top of the

is to determine

be determined

purpose of these measurements is to define

be completed within
the water table levels in the aquifer at a single point in

referenced to the top of the inner

Static water levels in all the monitoring wells



6.0 Site Safety

All the proposed borings may encounter soil or groundwater
f

contamination, at: levels which pose an imminentbut not
health threat.

Respiratory (Level C) protectionpor detector (HNu or OVA).
will be immediately available should air monitoring show the
presence of vapor levels the working spacein
exceeding pre-determined action A complete safetylevels.
plan will be prepared prior to the start of. field activities

be available on site. The preliminary Safety Planwilland
for this project is attached at Samplingthe

and approved byPlan. WESTON's
Corporate Health and Safety Director before field iswork
started.

Level D Safety Equipment

Steel-Toe Safety Boots
Cotton Work Gloves
Cotton Coveralls
Hard Hats

J

A-16

at levels

end of this

Therefore, level D safety protection will be

It will be finalized

in effect with continuous air monitoring with an organic va-



Disposable Booties

Level C Safety Equipment

Steel-Toe Safety Boots
Neoprene Gloves over Surgical Gloves
Respiratory Protection (Full Face with
Organic Vapor Cartridges)
Tyvek Coveralls)
Hard Hats
Disposable Booties

A-17

Respirator
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PHASE I
SITE SAFETY PLAN



Attach Pertinent Documents/Data
Fill in Blanks Appropriate

Reviewed by WO # 0603-10-01

DCIIDDivision Date 

West ChesterOffice Approved by 

Prepared by Date 

Date 

A. Work Location Description

Pennwalt Location East Plant2.1. Name
 Wyandotte , ?!I
 

Industrial { X )HW Site ( )3. Type:
ConstructionSpill ( )( )

Existing WESTON Work Location( )

Existing Client Work Location( X )
Other ( ) Describe 
Property to he snIH
Status Inactive except for ferric chloride plant.4.

5.
spoon

6. Size Approximately 44 acres

Surrounding Population7. Industrial
Buildings/Homes/Industry 8.

Page 1 of 14
B-15435A

WORK LOCATION PERSONNEL PROTECTION 
AND SAFETY EVALUATION FORM

Anticipated activities: Excavate shallow (4-6 ft) soil test 
pits using backhce ; drill monitor wells and collect solit 
samples; sample ground water from wells. ■

M. A. Turco



9.
foot elevation difference across plant prooertvl

10. Anticipated Weather Typical of April in the Detroit area.
11. Unusual Features None

12.

Hazard DescriptionB.
Background Review: PartialComplete (X ) ( )1.
If partial, why? 
Hazard Level: ) B ( )2.

D ( X )with C as backui))Unknown {
Justification 

(Attach additional sheets as necessary)Types of Hazards:3.
.InhalationChemical ( ) Explosive( X ) ( )A.
IngestionBiological ( () ) ©2 Def. { .)

Skin Contact( ) Toxic ( X )

U, A A X X J. 11 Q U • tu. X C X C I, J. U. LXI ItA O UCl 1

Expect contact or inhallation the only

NoiseCold Stress ( ) (. )Physical ) -B.
Heat Stress ( .. ) Other (

Page 2 of 14
5435A B-2

zines or naphthalenes, 
routes of exposure.

Topography Very flat, adjacent to Detroit River

C (
A (

Describe Small or trace quantities of chemicals from previous 
manufacturing operations. May be caustic or- acids .(inorg.), 
heavy metals, CCl^,. CS^, chlorinated dielectic compounds, ben-

(less than one

Site History Over 100 years of chemical manufacture by owner 
and various tenants. In a decommissioning mode. Only a few 
'operations still on-going.



Describe None expected

Radiation

( )C.
•N/ADescribe

Nature of Hazards:

4.
DescribeAir ( X )

Describe Contact with acids or bases if present.Soil ( X )
Gloves, boots should protect.

Describe )Surface Water (

Describe)Groundwater (

Describe Other ( )

Page 3 of 14
B-3

VOA's emitted from contaminated sni 1 nr
groundwater, Hnu/ova wi T1 he nsprt in fiplH for screening
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7.

% 02 % LEL 
Radioactivity PID
FID Other 

Other Other 

Location
% LEL % O2 

Radioactivity PID 
Other FID 
Other Other 

Location 
% LEL% O2 

Radioactivity PID 
FID Other 
Other Other 

Location 
% O2 % LEL
Radioactivity PID

Other FID
Other Other 

8. ) N/A

organics.

Work Location Instrument Readings ( ) N/A - All work locations
will be monitored, with an OVA or PID.
Location

B-6Page 6 of x4

(
Describe; Some of the areas potentially contain volatile

Hazards expected in preparation for work assignment.



Personnel Protective EquipmentC.
Level of Protection1.

(:<) Location/Activity;{ ) ) D( )A B
Drilling and Test Pit Excavation

2.
) N/A( ) N/A Clothing (Respiratory

( ) SCBA, Airline ( Fully Encapsulating Suit)

{ )(x )
( ) Apron, Specify 
(X ) Tyvek CoverallEscape Mask){
( ) Saranex Coverall

) Coverall, Specify {( ) None
) otherDisposable boots.(( ) Other 

{ ) Other ( ) Other 

Hand Protection ) N/AC ) N/A (Head & Eye
({ x) Hard Hat )

Gloves( )) Goggles(

) Face Shield ( )(

None) Chemical Eyeglasses ( )(

( ) None
(X )) Other (

Full Face Respirator 
(Cart.Pest/Dust )

Other Vitons undergloves 
in stored transformer area

Buty1/Neoprene
Type

Overgloves As above
Type

Chemically Resistant 
Splash Suit

Undergloves PVC/Latex
Type

B-7
Paae 7 of 14

C (

A ( ) B ( ) C ( ,^) D ( ) Location/Activity:
If monitoring in the breathing zone indicates organic vapor levels 
exceeding 2 units. Site work will stop if ambient conditions in 
the breathing zone exceed 100 ppm.Protective Equipment (specify probable quantity required)



Foot Protection ( ) N/A
(X ) Safety Boots

Disposable Overboots(X )
Other )(

Monitoring Equipment3. ( .) N/A
('- )) CGI PID(

FID (OVA)(X ){ ) O2 Meter
( ) Other ) Rad Survey(

Detector Tubes( )

) Other (Type; 

Personnel Decontamination (Attach Diagram)D.
Not RequiredRequired ( )( )

Equipment Decontamination (Attach Diagram)

( X ) Not RequiredRequired ( )

If required, describe and list equipment 
Decontamination procedures are listed in attached
sampling plan.

 Personnel decontamination will be performed in areas
 where the hazard level is upgraded to Level C.A decon

tamination zone will be established adjacent to the hot
Containers lined with trash bags will be set upzone.

Page 8 of 14
5435A B-S

.potable wash and rinse station will be available foliowin
the removal of contaminated clothes. '

to minimize skin contact with site contaminants. A



PersonnelE.

NAME
Dzedzy, Marian1. ( X)Field Team Leader ( X ) (B-T)
Benyish, Bruce2. ( X ) ( X) (B-S)

3. ( ) ( ) ( )

4. ( ) ( ) ( )

5. ( ) ( ) ( )

6. ( ) ( ) ( )

7. ) ( )( )(

8. (( )) ( )

( )( ) )(

( )( ) ( )

Martin O'Mei 11, VJeston Health & Safety Dept.Site Safety Coordinator

Page 9 of 14
5435A B-9

WORK LOCATION
TITLE/TASK MEDICAL

CURRENT
CERTIFICATION

LEVEL

Project Geologist
Site Safety Officer

FIT TEST
CURRENT
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Contact Phone NumberAgency
Wyandotte Fire Dept. 284-4400
Wyandotte Police, Dept. 284-1100

Health Department  
Poison Control Center  

Michigan DNR (313) 459-4464

N-/AEPA-Regional Office

N/AEPA-ERT. ICOM
N/ASpill Contractor
Detroit (313) 256-9639State Police

N/A 
F.A.A.

N/A Civil Defense
Robert Heineman 285-9200 X
As Above

As AboveNearest Telephone (Location)
Other 
Contingency PlansI.

On-site . coordinator will

have walkie-talkie to relay any emergency message to on-site contact.
Fire Explosion; Describe 

Other; Descr ibe 

54 35A

On Site Contact.
Site Telephone

Page 12 of 14
B-12

State Environmental
Agency

Will be completed on .14 April 1986 during site visit. 
H. Contingency Contacts

Fire Department
s

Police Department

Spill, Accidental Release; Describe

Exit Routes, Communication Systems; Describe 



MEDICAL EMERGENCY

Name of Hospital Wyandotte General Hospital

Address: 2333 Biddle Avenue Phone No.(313) 284-2400
Name of Contact Emergency extention •

Phone No. Address: 
Route to Hospital: (Attach Map) Erom plant exit left (north)
on Biddle Avenue for approximately 1.5 miles; at Walnut Street

■ turn right (east) for one block; hospital on left (north). See
attached mao.

10 minutes 1.5 miles

Name/Number of 24 Hr. Ambulance Service Wyandotte Rescue Squad
284-4400(

r * -) r »

Page 13 of 14
B-13

Travel Time
From Site (Minutes)

Distance to
Hospital (Miles)
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Name

") < ,

, SignatureName Date

O'fVbll

Project Manager

P

1s I. T

)
Page 14 of 14

5435A B-14

HEALTH AND SAFETY PLAN 
APPROVAL/SIGN OFF FORMAT

Signature

Date

Datesignature

Signature

4'^^ I
GignaWa

La)
Site Safety '/
Co-ordinator

i

Si^gnatiire

Project Director/ 
Department Manager

__________________  
Director, Corporate
Health and Safety

/ Date

Plan (and attachments) and Safety briefing.

Date

Date

Name

Personnel Health and Safety Briefing Conducted By:

Signatyi

Signature

1 have read, understood, and agreed with the information 
set forth in this Health and Safe
and discussed in the Personnel H

Signature

Date

Date

DateSignature i.

ire

■p
A, , lx

Name
R '2)Z(F^2.y 
Name /

Date

Name

\1
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APPENDIX C
HAZARDOUS SUBSTANCES LIST

0791B



Hazardous Substances List Organic Parameters
)

Semi-volatiles

*

c-1

3- Nitroaniline(2)...
Acenaphthene
2.4- Dinitrophenol(2) 
4- Nitrophenol(2)....
Dibenzofuran......
2.4- Dinitrotoluene..
2.6- Dinitrotoluene..
Diethyl Phthalate...

 4-Chlorophenyl-phenylether...
Fluorene
4-Nitroaniline(2)
4.6- Dinitro-2-ttethylphenol(2) 
N-NitrosodiphenylamineCl)....
4-Bromophenyl-phenylether.... 
Hexachlorobenzene  
Pentachlorophenol(2)  Phenanthrene  
Anthracene  
di-n-Butyl Phthalate  
Fluoranthene  
Pyrene  
Butyl Benzyl Phthalate
3,3*-Dichlorobenz idine(3) .... 
Benzo(a)Anthracene  
bis(2-Ethylhexyl)Phthalate... Chrysene  
di-n-Octyl Phthalate  
Benzo(b)Fluoranthene  
Benzo(k)Fluoranthene  
Benzo(a)Pyrene  Indeno(1,2,3-cd)Pyrene  Dibenz(a,h)Anthracene  Benzo(g,h,i)Perylene

Hexachlorocyclopantadiene
2,4,6-Trichlorophenol.... 
2,4,5-Trichlorophenol(2). 
2-Chloronaphthalene....  
2-Nitroaniline(2)....  
Dimethyl Phthalate  Acenaphthylene... ■....

Phenol .bie(2-Chloroethyl)Bther...., 
2-Chlorophenol..........
1.3- Dichlorobenzene
1.4- Diohlorobenzene
Benzyl Alcohol.... ......1,2-Dichlorobenzene  
2-Methylphenol..........
hie(2-ChloroiBopropyl)Ether 
4-Methylphenol.............M-Nitroeo-di-n-propylaaine.
Hexachloroethane  
nitrobenzene
Zeophorone .......
2-Nitrophenol2.4- DlBethylphenol
Benzoic Acid(2).........bie(2-Chloroethoxy)Methane. 
,4-Dichlorophenol.......
,2,4-Trichlorobenzene  
aphthalene.........
4-Chloroaniline  
Hexachlororbutadiene  
4-Chloro-3-aethylphenol.... 
2-NethyInaphthalene........



Hazardous Substances List Organic Parameters (continued)

Volatiles

J

C-2

Chloromethane. ........
Bronomethane
Vinyl Chloride .
Chloroethane .......
Methylene Chloride.. .....
Acetone
Carbon Disulfide. ...1.1- Dlchloroethene........
1, l->Dlchloroethane
Trans-l,2-Dichloroethene..
Chloroform ..... .
1.2- Dlchloroethane ...
2-Butanone ....1,1,l-Trlchloroetheme.....
Carbon Tetrachloride .....
Vinyl Acetate...... ......
Bromodichloromethane .
1.2- Dichloropropane. .....Trans-l,3-Dichloropropene.
TrIchloroethene ..........Dlbromochloromethane .1.1.2- Trichloroethane.....
Benzene .......cis-l,3-Dichloropropene...
2-Chloroethylvinylether.,
Bromoform .....
4-Methyl-2-pentanone.,.,..
2-Hexanone. ............. 
Tetrachloroethene ......1.1.2.2- Tetrachloroethane.Toluene
Chlorobenzene .......
Ethylbenzene ..Styrene  Total Xylenes  Dlchlorobenzenes. ........ Trlchlorofluoromethane....



Hazardous Substances List Organic Parameters (continued)

Pe st i c ide/PCB *s

C-3

Alpha-BHC........
Beta-BHC  
Delta-BHCGanma-BHC (Lindeme) 
Heptachlor ...
Aldrin ......Heptachlor Epoxide.
Endosulfan I
Dieldrin
4,4'-DDE . ..
Endrin
Endosulfan II
4,4'-DDD
Endrin Aldehyde....
Endosulfan Sulfate.
4,4’-DDT
Methoxychlor ..
Endrin Ketone
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232 ......
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260 .



Hazardous Substances List Inorganic Parameters

Cyanide

C-4

Ag
Al
As
Ba
Be 
Ca 
Cd 
Co.. 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na
Ni . 
Pb 
Sb
Se 
T1
V
Zn

Silver 
Aluminum 
Arsenic
Barium 
Beryllium
Calcium 
Cadmium 
Cobait 
Chromium 
Copper
Iron 
Mercury 
Potassium 
Magnesium
Manganese
Sodium 
Nickel
Lead 
Antimony 
Selenium 
Thallium 
Vanadium
Zinc



APPENDIX D

0791B

PHASE I
SOIL TEST PIT DESCRIPTIONS 

MONITOR WELL LOGS 
WELL COMPLETION SUMMARIES



Soil Test Pit Descriptions



Test Pit-1 4-21-86 1440

Bricks and slag.Sand,0-30” Old

inches below ground

HNu = 1. ppm (Ippm is. background for site area)

Test Pit-2 4-21-86 1600
Black Cinders, Stone, Sand and Gravelly Fill.0-40”

40”

HNu = 1 ppm

Test Pit-3 4-21-86 1510
Cinders, sand and stone, parking lot surface.0-12"

12-16” withslab

Black stained sand16-52”
52-72”

HNu = 1 ppm

D-1

Water poured into pit from 3 0 
surface, filling pit to that depth.

fine sandy clay loam and sandy clay.
Stiff not plastic. No

Yellow, brown.
Mottled prominently with gray, 
water in pit.

Mixed fill; Black Cinders, 
cement footing at 30”..

Concrete slab - operator broke through 
repeated blows using the borehole bucket.

Clay pipe, approximately 8” in diameter (broke); water 
entered pit, filled to'30" below ground surface



Test Pit-4 4-22-86 1640
Olive brown sand.0-108"
Hard, grayish blue sand clay.108"

i

Test Pit-5 4-23-86 0930
0-60" is rustyUpper 24"

60-70" Dark brown fibrous peat.

HNu = 1 ppm

Test Pit-6 4-21-86 1650
Mixed gravelly fill, slag ("foundry sand")0-48"
Black, fine sand ("foundry sand")48-57"

57-70"

HNu = 1 ppm

D-2

Mixed sandy and gravelly fill, 
orange and olive color.

Black fibrous peat and organic water filled pit to 24" 
below ground surface.

HNU - 2 ppm in test pit
1 ppm in breathing zone.

70-90" Olive brown fine sandy clay, mottled with gray; grading 
to a hard'stiff moist gray blue silty clay.



Test Pit-7 4-2.2-86 0820
0-48”

below

48-60” Dark brown, very fibrous peat.
Bluish gray, stiff sticky plastic clay.60-72"
HNu = 1 ppm

Test Pit-8 4-22-86 1000
0-48”

48-54” Dark brown, fibrous peat.

Test Pit-9 4-24-86 0800
0-8” Dark gray to black gravel and slag fill.
8-13" Dark gray sandy clay.

Brick and concrete foundation wall.13-36"

D-3

HNu = 5 ppm in test pit 
= 1 ppm in breathing zone.

Black stained porous fill: 
sand.

Slag, cinders, gravel and
Black oily water at 36" below ground surface.

slag, very coarse and porous. 
Water filled pit to 24"

Black fill: Cinders,
Broke 8" clay pipe, 
ground surface.



J.

Surface Soil Sample SS-10

14155-13-86SS-10

Test Pit-11 4-22-86 0915
Water entering pit at0-48"

fill: Bricks,rubble48-72"
II

Olive brown fine sandy clay and sticky blue clay.72-80"
Pit has chlorinated organic odor.

4-21-86Test. Pit-12 1720
Black stained gravelly sand, slag.0-48" Statified fill:

48-72"

Chlorinated organic Odor.

No Test pit 13 existsNote:

D-4

HNu = 12 ppm in test pit
2 ppm in breathing zone

HNu = 4 ppm in test pit
1 ppm in breathing zone

Black coarse cinder/slag fill.
36" below ground surface, filled pit to this depth.

Location was originally marked as test pit.
Pennwalt utilities clearance showed an underground water main in 
this area.

Black, oily water and mixed 
cement, wood and slag. .

Black, oily stained gravel fill, bricks, metal strips. 
Water seeping into pit slowly at 48-55".

stainless steelCollected surface soil sample at 0-2" using 
trowel.



Test Pit-14 4-23-86 1145
0-60"

At 60",

Wet black oily stained fine silty sand.60"-
HNu = 1 ppm

Test Pit-15 4-23-86 1110
Black wet cinders, coarse sand and gravel0-50"

50-60" Black wet stained clayey find sand.
60" 35.

HNu = 1 ppm

Surface Soil Sample SS-16 5-13-86 1100
(Old Cell Room Floor, Bldg 38)

b-5

Pipe encountered running 
Checked surface features, 
stormwater or sewer pipe.

a 15-18" diameter clay pipe was encountered 
running lengthwise in pit (parallel with Bldg. 35).

Stratified layers of coarse gravelly sand and cinder 
fill.

parallel with Building
Manholes indicate possible

Used shovel to remove top 2" of soil from five locations inside 
old cell room. Composited soil from 2-4" at each of these 
locations by mixing on a plastic (Visqueen) sheet, then using a 
stainless steel trowel to fill sample jars.



Surface Soil Sample SS-17 5-13-86 1350
(Old Cell Room Floor, Bldg 38)

5-13-86Surface Soil Sample 1400SS-18
(Old Cell Room Floor, Bldg 38)

Collected

Test Pit-19 4-22-86 1120
stained. slag. gravel,0-72"

could not be

HNu = 1 ppm

D-6

Used shovel to scrape top 2" of soil off sample site, 
soil sample with stainless steel trowel from 2-4" depth.

Black stained, mixed granular fill: 
coarse sand, bricks and concrete.

Used shovel to scrape top 2" of soil off sample site. Collected 
soil sample with stainless steel trowel from 2-4" depth.

Large obstruction at 72", could not be identified. 
Water filled pit to 36" below ground surface.



Test Pit-20 4-22-86 1145
0-48''

Black stained slag fill.48-72"
Dark brown fibrous peat.72-78"
Dark gray fine sand and; wet.78-90"
Water seeped into pit at 72", filled pit slowly.
HNu = 1 ppm

Test Pit-21 4-24-86 1150
Black coal fumes and stained black sand.0-48"
Yellowish brown sand and gravel fill. .48-108"

108-114" Dark brown sandy fibrous peat.'

Water at approximately 84" draining into pit.

Test Pit-22 4-22-86 1440
Black slag, cinders, bricks and sand.0-48"

oily slag and cinders. Water entering pit at48-58"

Stiff, wet grayish brown sandy clay.58-65"
wet bluish gray clay, mottled with yellow brown.Stiff,65-95"

HNu = 1 ppm
No test pit 23 exitsNote:

D-7

HNu = 20 ppm in test pit 
= 5-15 ppm on soil removed 
= .1 ppm in breathing zone

Black,
58"

114-120" Dark grayish brown silty fine sand grading into dark 
gray fine sand. —.

Mixed fill: yellowish brown and reddish brown coarse 
sandy, gravely fill.



Test Pit-27 4-23-86 0820
Dark brown mixed fill; bricks; wood and concrete.0-48"
Very dark brown fibrous peat.48-60"

48"

60-84"

HNu = 1 ppm

Test Pit-28 4-22-86 152 0J'

0-45" Dark brown-black stained

brick.45-72" wood, Water

72" The pH of

HNu = 1 ppm

Test Pit-29 .4-23-86 0915

4-5'

HNu = 1 ppm

D-8

Varigated layers of fill: 
gravel, cinders and slag.

White, pastey material, appears to be sludge, 
this material slurried in deionized water was 12.5.

Thin layer of white pastey sludge and grayish-white 
coatings on soil.
Olive brown, 
and rust.

Building materials rubble: • bricks and wood, 
black stained gravel and sand. (90% rubble).

with wet.

5-6'

Black oily gravel, slag fill, 
seeping in at approximately'50".

Black wet, oily clayey fine sand.
Olive brown fine to medium sand—overall grayish .color . 
due to staining.

0-4 '

very fine sandy clay; mottled with gray



Surface Soil Sample 'SS-30
- Outdoor cell liguior sumps (Between Bldgs. 38A and 40)..

5-13-86 . 1015SS-30A

SS-30B 5-13-86 1000
i

Surface Soil Sample SS-31 5-13-86 1445

Test Pit-32
0-54'' Water

Dark brown fibrous peat.54-60"
60-72"

HNu = 1 ppm

D-9

Soil collected from inside diked area (8" high concrete dike). 
Three surface soil samples (0-2") were composited on a plastic 
(Visgueen) sheet, mixed with a stainless steel trowel, and placed 
in sample jars.

Black gravelly cinders, slag and some sand, wet. 
filling pit at 48".

Eight surface soil 
, mixed with a

Soil collected from outside diked area. ] 
samples (0-2") were composited on a plastic sheet, 
stainless steel, and placed in sample jars.

Used shovel to scrape to 2" of soil from sample 
Collected soil sample with stainless steel trowel 
depth.

location, 
from 2-4"

Black, fine clayey sand, wet.



Test Pit-24 4-22-86 140.0
0-6”
6-9"
9-4 8"
48-68" z

from 60". .
Dark brown.fibrous peat.68-75"

wet, olive brown fine sandy clay.75-96" Mottled with

V

Surface Soil Sample SS-25 4-23-86 0810f,'

area.

5-13-86 1425

Test Pit-26 .4-22-8 6 1700

0-40"'
40-90"

96"

D-10

cement; 'a surface soil sample 
pit excavation.

Dark brown,..sandy fill. . ,
Yellowish brown, fine sand with some slag and gravel.
Black, oily cinders, slag and.gravel.

Encountered cement pad 
Could not break, through

Dark gray stained sand'and slag.
Black oily, wet cinders, gravel, slag, and sand.

90-96" . ,6" layer of brown fibrous peat.

KNu = 1 ppm ,

Used shovel to scrape top 2" of soil off sample area. Collected 
soil sample with stainless.-steel trowel from 2-4" depth.

Blue gray, hard, stiff fine sandy clay.
Water pouring into pit .-at "approximately 80".
HNu = 1 ppm ■

Used backhoe to dig in parking 
several inches below ground surface, 
cement;'a surface soil sample will be taken here instead of test

Dark brown, . wet gravelly fill;, water dripped into pit 
 at . ’ • . ,

Soft, 
•light gray..



Test Pit-33 4-23-86 1645
0-54"

Dark brown fibrous peat.54-66"
Dark olive gray stiff clay, mottled with gray.6-96"
HNu = 1 ppm

Test Pit-34 4-24-86 0930
Dark grayish brown,, gravelly sandy fill.0-48"

48-90"

HNu = 1 ppm

D-11

Olive-yellow, medium clayey sand grading to stiff olive 
clay, mottled with gray and brown.

Fill: black and yellowish brown cinders, gravel sand and 
slag. Water entering pit at 24" below ground surface.



Test Pit-33 4-23-86 ■ 1645

Fill:0-54"

Dark brown fibrous peat.54-66"
Dark olive gray stiff clay, mottled with gray.66-96"
HNu = 1 ppm

Test Pit-34
Dark grayish brown, gravelly sand fill.0-48"

48-90"

HNu = 1 ppm

D-12

Olive-yellow, medium clayey sand grading to stiff olive 
clay mottled with gray and brown.

gravel, sand
Water entering pit at 24" below ground

black and yellowish brown cinders, 
and slag, 
surface.



Test Pit-35 4-24-86 0850
wire)., and gravel.0-24"

Black sand and gravel fill, cinders24-42"
Water seeping into pit.Wet black fine sand.42-72"

Mottled with rusty72-96"

HNu = 1 ppm

Surface Soil Sample SS-36 5-13-86 1015

D-13

Dark olive gray stiff clay, moist, 
orange and dark gray.

Used stainless steel trowel to collect soil from 0-2" depth in 
area which obviously received surface drainage. Area was a 
slight depression with surface soil cracks from evaporation of 
ponded water.

Rubble fill: brick, cement (some 
Dark brown sand matrix.
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APPENDIX G

0791B

PHASE I
SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA



NA = Not Analyzed

G-1

The letter "J" following a concentration value indicates an 
estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds when a 
1:1 response is assumed, or when the mass spectral data 
indicate the presence of a compound that meets the iden
tification criteria but the result is less than the spec
ified detection limit, but greater than zero (e.g.: If a 

, detection limit of 10 ug/1, and a concentration of 3 ug/1 is 
calculated, the result is reported as 3J).

The analytical data is reported as follows:
Parameters reported as "not detected" by WESTON Analytic are 
not included in this appendix.



SOIL ANALYTICAL DATA



TP-1

INORGANIC PARAMETERS CONCENTRATION (mg/kg)

0.7
7330

4140
1.1

C-3

3.2
6.3

1770
49.2

777

1960
17.5
27.1

Aluminum
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Mercury 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

3.3
26.3

9.5
31.6



TP-2

CONCENTRATION (mg/kg)INORGANIC PARAMETERS

8140

G-4

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Selenium' 
Vanadium 
Zinc

1.2
5.1

34.2
60

19800
760

11300
314
631
34

199
6.1-

16.9
379

28.9
152

1.2
53500



TP-3

INORGANIC PARAMETERS CONCENTRATION.(mq/kq)

'G-5

5.3
. 7.3

3630
33.2

Aluminum
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Lead 
Vanadium 
Zinc

0.7
6960

5600
1300

89.8
1.0
8.3
5.8

16.6



TP-4

CONCENTRATION (mg/kg)ORGANIC COMPOUNDS
. 0.04

Tentatively Identified Compounds (BN/A Fraction) (ng/kg)

INORGANIC PARAMETERS CONCENTRATION (mg/kg)

G-6

Acetone
2-Butanone

Benzaldehyde
Unknown (semi-volatile)
Dichloronaphthalene
Molecular Sulfur
Unknown Hydrocarbon + Br or Cl

1.6
0.6

Napthalene
2-Chloronapthalene 
bis (2-Ethylhexyl) Phthalate

1470
0.6

18600
Aluminum
Beryllium 
Calcium 
Cadmium 
Chromium 
Copper 
Iron 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

J
0.68
0.14 J

2.6
2.7
0.62

1.1
0.48

0.3
3.7

10.1
6980
3160
234

2200 
., 11.5

8.9
3.2

27.3



TP-5
CONCENTRATION (mg/kg)COMPOUND

J

J
J

Tentatively Identified Compounds. (BN/A Fraction) (mg/kg)

CONCENTRATION mg/kqINORGANIC PARAMETERS

1.7
21400

G-7

12700
121
128

0.39
0.16
0.27
0.29
0.15

J
J
J
J
J

Benzaldehyde
Molecular Sulfur 
Unknown Hydrocarbon 
Benzofluoranthene
Unknown Hydrocarbon

2-Chloronaphthalene
Acenaphthylene
Dibenzofuran
Fluorene
N-Nitrosodiphenylamine (1)
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (b) Fluoranthene 
Benzo (a) Pyrene 
Indeno (1,2,3,-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene 
Naphthalene
2-Methylnaphthalene
Methylene Chloride

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron
Potassium 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Selenium 
Vanadium 
Zinc

4.6 
3.0 
2.0
0.12 
2.0
3.6
1.5 
1.3
0.32
0.99

3.5
4.1
0.51

3.0
0.61

0.4,1
0.56
0.04

1.5
1.8

3.9
18.3

104
43300

882
944
57.9

1670
14.0

161
0.9

25.2
33.7



TP-6

CONCENTRATION (mg/kg)ORGANIC COMPOUNDS

Aroclor - 1260 0.26 J

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

G-S

i.7
0.57

J
J
J
J

Acetone
2-Butanone

Unknown (semi-volatile) 
Unknown (semi-volatile) 
Unknown (semi-volatile) 
Trichloronaphthalene 
Molecular Sulfur

2-Chloronaphthalene
N-Nitrosodiphenylamine (1) 
di-n-Butyl Phthalate 
bis-(2-Ethylhexyl) Phthalate

0.27
0.10
0.11
0.12
0.43
0.29

0.4
0.38

23



TP-7

CONCENTRATION (mg/kg)ORGANIC COMPOUNDS
0.10

Tentatively Identified Compounds (BN/A fraction) (mg/kg)

G-9

J
J
J

J
J

J
J 
J
J
J
J
J
J
J
J
J
J
J
J

1.3- Dichlorobenzene
1.4- Dichlorobenzene
1,2-Dichlorobenzene
1.2.4- Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Dibenzofuran
Hexachlorobenzene
Phenanthrene
Anthracene
Fluoranthene 
Pyrene
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (b) Fluoroanthene 
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene 
Benzo (g,h,i) Perylene
Acetone
2-Butanone
Trans-1,2-Dichloroethene
Trichloroethene
Tetrachloroethene

Chloronaphthalene 
Dichloronaphthalene 
Trichlorohaphthalene 
Tetrachloronophthalene 
Unknown (semi-volatile)

57.0
61.0
4.8

14.0
15.0

0.33 
0.2
0.01
0.03
0.02

0.3
0.41
5.1
3.2 
0.2
0.11
0.37 
0.48
0.11
0.32
0.27
0.26
0.16
0.19
0.28
0.11
0.07
0.10



TP-8

ORGANIC COMPOUNDS CONCENTRATION (mg/kg)

6.8

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)
330.0

G-10

J
0.11 J

J
J
J
J
J
J
J.

Acetone 
Trans-1,2-Dichloroethene
2-Butanone
Trichloroethene
Tetrachloroethene
Toluene
Chlorobenzene

Unknown Chlorinated Benzene
Dichloronaphthalene
Trichloronaphthalene 
Trichloronaphthalene 
Tetrachloronaphthalene

Naphthalene
2-Chloronaphthalene
Hexachlorobenzene 
Fluoranthene
Pyrene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (k) Fluoranthene

920.0
780.0 Scan #1387

Scan #145461.0
290.0,

14.0 ’ 
120.0
16.0 

• 1.9
2.2
1.5
2.4

1.2
0.04 
0.33
0.31
0.21
0.04



„ TP-9

ORGANIC COMPOUNDS
TP-9
0.26 J 0.28 J

J

J

Anthracene

1.0

J

J
J

G-11

J
J

J
J
J

J
J

J
J
J

J
J

0.42
0.02

J
J
J 
J

J
J
J
J
J
J
J
J
J

J
J

J
J
J

0.04
0.01 
ND
0.05
0.010
ND 
0.21
ND 
ND
0.07
0.14 
ND
0.30
ND

J
J

J
J
J
J

J
J

4,4' DDE
Chlorobenzene

Fluoranthene
Pyrene 

Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene
Methylene Chloride
Acetone
Carbon Disulfide
Chloroform
2-Butanone
1,1,1 Trichloroethane
Carbon Tetrachloride 
Vinyl Acetate
1,2-Dichloropropane 
Trichloroethene 
Tetrachloroethene
Trichlorofluoromethane

1.3- Dichlorobenzene
1.4- Dichlorobenzene 
1,2-Dichlorobenzene
1.2.4- Trichlorobenzene
2-Methylnaphthalene
Acenaphthylene
Dibenzofuran
Fluorene
N-Nitrosodiphenylomine (1)
Hexachlorobenzene
Phenathrene
Anthracene
di-n-Butyl Phthalate
Fluoranthene
Pyrene 
Benzo (a) 
Chrysene
Benzo (b) 
Benzo (a)

0.28
0.01
0.01
0.26
0.015 
0.02
0.81
0.29
0.01
0.38
0.66
0.01

1.6
2.1
0.35

0.9
0.37

1.1
0.51 
ND
0.81
3.0 
1.9 
1.7
1.7
2.8
0.79

8.4 
16.0
11.0
0.44
0.35
0.31
0.40
0.57

0.7
2.6 
1.7 
1.6 
1.7 
2.6
0.59
0.84
0.4
0.88

8.8
15.0
7.2
0.37
ND
0.25
0.28 
ND

CONCENTRATION (mg/kg).-
TP-9 Pup



TP-9 (Continued)

. CONCENTRATION (mg/kg)ORGANIC COMPOUNDS

ND

.1

ND = Not Detected

.•

G-12

4.7 ,
2.3

Unknown (semi-volatile) 
Tetrachlorothiophene 
Tetrachlorobenzene 
Tetrachlorobenzene 
Unknown (semi-volatile) 
Molecular Sulfur
Unknown Hydrocarbon

2.9 
ND
2.0 Scan #945
5.9' Scan #1000
ND
4.6
2.1

Tentatively Identified Compounds (BN/A Fraction)
TP-9 TP-9 Pup

3.0
ND
4.1 -
3.0



SS-10

INORGANIC PARAMETERS CONCENTRATION (mg/kg)
3490

40200

0.6

G-13

1.4
117

5.0

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Vanadium 
Zinc 
Cyanide

1.7
15.2

2440
83800

123000
0.6

1510
22600

640
4040
191
295
12.8
54.4

403



TP-11

CONCENTRATION (mg/kg)ORGANIC COMPOUNDS
J
J

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

G-14

J
J
J

J
J

Methylene Chloride
Acetone
Chloroform
2-Butanone 
Tetrachloroethene 
Toluene
Chlorobenzene

0..1
0.81
0.22
0.19
0.16
0.03
0.05

1,2 Dichlorobenzene
Naphthalene
N-Nitrosodiphenylamine (1)
Hexachlorobenzene
di-n-Butyl Phthalate
Chrysene
Benzo (a) Pyrene

620.0
290.0
43.0
42.0
38.0

Chlorinated Naphthalene 
Dichloronaphthalene 
Tetrachloronaphthalene 
Unknown (semi-volatile) 
Unknown (semi-volatile)

1.1 
59.0
0.83
9.2
0.74
0.46
3.5



TP-12

ORGANIC COMPOUNDS

0.28
J

Tentatively Identified Compounds (BN/A Fraction) (mg/kq)

G-15

J
J

27000
9800
4800
2800
3500

J
J

J
J
J
J
J
J
J

Dichloronaphthalene 
Trichloronaphthalene 
Trichloronaphthalene 
Tetrachloronaphthalene
Tetrachlororaphthalene

Naphthalene
2-Chloronaphthalene
N-Nitrosodiphenylamine (1)
Pentachlorophenol (2)
Pyrene
Benzo (a) Anthracene 
Chrysene
Benzo (k) Fluoranthene 
Benzo (a) Pyrene
Methylene Chloride
Acetone
Chloroform
2-Butanone
Trichloroethene .
Benzene
Tetrachloroethene
Toluene
Chlorobenzene 
Ethylbenzene 
Total Xylenes

Scan #1369 
Scan #1436 
Scan #1522 
Scan #1605

12000
25000

61.0
46.0
9.10

14.0 
17.0

200
27.0

CONCENTRATION (mq/kg)
TP-12

4.7
0.03
0.61
0.06
0.19
1.6
0.62
0.11
0.07
0.51



TP-14

CONCENTRATION (mg/kg)ORGANIC COMPOUNDS

J

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS
3170

G-16

2-Butanone
Acetone

0.04
0.02

Pentachlorophenol
Di-n-butyl phthalate

Unknown hydrocarbon 
Unknown Organic Acid 
Molecular Sulfur 
Unknown Hydrocarbon 
Unknown (semi-volatile)

5.1
2.7
8.2

14.2,

3.4
4.8

1.2
0.6

4250
822
35.0

1080

2900
7.6

Aluminum 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

5.0
2.3

130.0

17.7

5.5
0.66



TP-15■

INORGANIC PARAMETERS' CONCENTRATION (mg/kg)
6300

3670

G-17

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Selenium 
Vanadium 
Zinc

1.8
31.7
0.8
0.3
1.4
8.9

10.7 
6380
1310

51.8
5810

5.7
6.0
8.7
8.5 

21.0



TP-15 Dup

CONCENTRATION (mg/kg)INORGANIC PARAMETERS ■ ■
5810

0.9

C-18

4400
0.4..
1.5
Z.l

12.6..
6730
1330

58.2 
■6510

6.2
6.1
9.9

21.8

Aluminum 
Arsenic
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

1.5
32.8



SS-16
CONCENTRATIONS (mg/kg)ORGANIC COMPOUNDS

J

J

Alpha - BHC 0.19 J
Tentatively Identified Compunds (BN/A Fraction) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS
4100

6.5
1370

G-19

J
J

Scan #628
Scan #680

J
J

0.20
0.01
0.08
0.01
0.02

Methylene Chloride 
Carbon Disulfide 
Chloroform , 
Tetrachloroethene 
Toluene

Unknown Acetone
Unknown (semi-volatile) 
Unknown (semi-volatile) 
Unknown Organic Acid 
Unknown Phthlate

Al 
As 
Ba 
Ca
Cd
Cr
Cu 
Fe 
Hg
K
Mg 
Mn 
Na
Ni 
Pb
V
Zn

Di-n-Butyl Phthalate 
Fluoranthene
Butyl Benzyl Phthalate 
Bis (2-Ethylhexyl) Phthalate 
Benzo (b) Fluoranthene

4.8
1.2

25
7.2

33 
30
80

80.0
1.2

56.0

0.9
381

131000

1.4
674

46900
510

2380

1.9
19.9
84.2

19200

8.2
139



SS-17

CONCENTRATION (ing\kg)INORGANIC PARAMETERS
6270

1.7

. G-20 .

16.7
47700

56.5
667
14.5

190

1.5
812

10500
492

2940

Aluminum 
Arsenic 
Barium : 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Potassium 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

1.6
2.0

31.3
70.3

3190O



SS-18

CONCENTRATION (mg/kg)INORGANIC PARAMETERS
6430

G-21

Aluminum 
Arsenic 
Barium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury. 
Potassium 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Cyanide

4.0
4.9

101
1870

57900

0.6
268

32900

1.1
944 

9230 
1030
8290
525
690
27.4

614
20.2



TP-19

CONCENTRATIONS (mg/kg)INORGANIC PARAMETERS

16500

i

G-22

Al
As 
Ba
Be 
Ca
Co
Cr
Cu
Fe 
Mg
Mn
Na
Ni
Pb 
Se 
V
Zn

.133
1530

17.4
82.1
1.6

23.4 .
61.1

5.8
14.6
48.5

26200
2570

7340
46

150
1.7



TP-2 0
CONCENTRATION (mg/kg)ORGANIC COMPOUNDS

J

J

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS

G-23

J
J
J

0.38
11.0

0.02
0.01

J
J
J
J
J
J
J
J
J
J

Methylene Chloride
Toluene

4.7
4.8
6.1
4.5
6.9

Unknown PNA
Dimethylnaphthalene 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Molecular Sulfur

2,4-Dimethylphenol
Benzoic Acid (2) 
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
Dibenzofuran
Fluorene
Phenanthrene 
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Benzo (a) Anthracene 
Chrysene
Benzo (b) Fluoranthene 
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Manganese 
Sodium 
Nickel 
Lead 
Selenium 
Vanadium 
Zinc

1190
152
68.3
1.0

4150
4.1

12.9
33.5

61700
865
32.6

4640
6.7

134
2.5

33.8 
19.0

3.8
6.5
0.52
1.3 .
0.34
3.4
0.32 
0.92 
0.84
0.67
0.80
0.84
0.38
0.42
0.36
0.95



TP-21

CONCENTRATION (mg/kg)ORGANIC COMPOUNDS

GRAB
(9-9.5 ft)

J
J

J

J

Anthracene

0.32
0i21
ND

.G-24

. COMPOSITE 
(0-12 ft)

0.43
0.18 
ND 
ND

ND = Not Detected 
NA = Not Analyzed

Methylene Chloride
Acetone
Carbon Disulfide
Chloroform
2-Butanone
Benzene 
Toluene
Chlorobenzene 
Total Xylenes

Fluoranthene 
Pyrene 

Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i,) Perylene

GRAB DUPL 
(9-9.5 ft)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 
NA
NA
0.35
0.21 .
0.01

1.4- Dichlorobenzene
1,2-Dichlorobenzene
2.4- Dimethylphenol 
Benzoic Acid 
Napathalene
2-Methylnapthalene
2-Chloronaphthalane
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene 
Anthracene 
di-n-butyl phthalate 
Fluoranthene
Butyl Benzyl Phthalate 
Benzo (a)
Chrysene
Benzo (b) 
Benzo (a)

ND
ND
ND
ND
ND 
ND

ND
ND 
160
110
67

162
5.5

72
16
42
95

190
85
ND
140
ND
16
44
51
25
9.5
3.0
1.2

5.9
ND

0.066
ND 
ND 
ND 
ND . 
ND 
ND , 
ND 
ND

0.06
.0.18
0.03
0.03
0.38
0.01
0.01
0.13
0.03

4.2
0.31

J ND 
J ND

1.3 
ND
1.1 

. ND

4.5
0.32
0.19
ND
6.3 
ND



TP-21 (Continued)

TENTATIVELY IDENTIFIED COMPOUNDS
(BN/A FRACTION) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS
(Analysis performed on TP-21 composite only)

1.5
11600

G-25

3230
43.1

170
200
50
72
54 
ND 
ND
ND
ND
ND

GRAB 
(9-9.5 ft)

ND
ND 
ND 
ND 
ND
1.40
0.91
1.40
8.10

11.00

NA
NA
NA
NA
NA
NA
NA
NA
NA 
NA

ND = Not Detected 
NA = Not Analyzed

Al
As 
Be
Ca
Cd
Co
Cr 
Cu
Fe
Mn
Na
Ni
Pb 
Se 
V
Zn

GRAB DUPL 
(9-9.5 ft)

Unknown (semi-volatile)
Unknown PNA
Dimethyl PNA
Unknown PNA
Unknown (semi-volatile) 
Chlorobenzene
Unknown Hydrocarbon
Molecular Sulfur (Scan (1121) 
Molecular Sulfur (Scan (1631) 
Unknown Hydrocarbon

COMPOSITE
(0-12 ft)

5.4
3.9

17.7
128

8620
20.2

1250
10.4
10.3
3.6

17.9
340



TP-2.2

ORGANIC COMPOUNDS CONCENTRATION (mg/kg)
0.12

J

J

J

Aroclor 1260 2.7

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

G-2G

J 
J
J

0.03
0.04

Acetone
2-Butanone

Dichloronaphthalene 
Xanthene
Unknown hydrocarbon 
Trichloronaphthalene 
Molecular Sulfur

4.4
2.4
2.6
3.5
6.7

4-Methylphenol
2.4- Dimethylphenol
1.2.4- Trichlorobenzene 

. Napthalene
2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene
Benzo (a) Anthracene 
bis(2-Ethylhexyl) Phthalate 
Chrysene
Benzo (k) Fluoranthene 
Benzo (a) Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene

0.1
0.6 
.0.92 
0.46 
0.28
0.087
0.23

1.2
2.5
0.55
0.24
0.51
0.74
1.8
0.55 
1.2
0.83
0.74

0.14
0.28
0.87 .



TP-22 (Continued)

INORGANIC PARAMETERS CONCENTRATION (mg/kg)

1.9
31000

0.7

G-27

12800
20.8

109

1240
5830
305

16800
37.1

181

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Selenium 
Vanadium 
Zinc

1.0
13.0
18.5
72.0

55700

0.8
33.7

304



TP-24
ORGANIC COMPOUNDS CONCENTRATION (mg/kg)

Anthracene

Aroclor - 1260 4.8

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

Scan #1701

INORGANIC PARAMETERS CONCENTRATION (mg/kg)
2220

1.2
10200

0.3

C-28

J
J

Fluoranthene 
Pyrene

0.04
0.04

J
J

J 
J

1.2 ■ J
J 
J 
J 
J

Acetone
2-Butanone

Al
As
Ba
Be
Ca
Co 
Cr
Cu
Fe 
Hg
K
Mn 
Na
Ni
Pb
V
Zn

Unknown PNA
Unknown Hydrocarbon 
Molecular Sulfur 
Unknown Hydrocarbon 
Chlorinated Naphthalene

1,2-Dichlorobenzene
2-Methylnaphthalene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene 
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Benzo (a)
Chrysene
Benzo (b)
Benzo (a)
Indeno (1,2,3-cd) Pyrene 
Benzo (g,h,i) Perylene

3420
25.6

10200

0.56
0.64

1.7
Scan #1534

.2.1
9.2

18.2
60900

1.9
8.0
1.4
1.5

6.5
174
17.4
25.5

3.4
49.2

.1.5
0.83

0.38, J
2.5
0.81
0.43
3.4
0.56 
0.23
2.6 
2.0
1.2



SS-25

CONCENTRATION (mg/kg)INORGANIC PARAMETERS

4620

G-29

Aluminum
Arsenic 
Barium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Potassium 
Manganese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Cyanide

1.6
868
177

1030
34.3

382
20.2

135
1.2

2.4
29.9

1740
57700

8.7
89.6

8560



TP-2 6
ORGANIC COMPOUNDS CONCENTRATION (mg/kg)

J

J

J

J
■ J -

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS

15800

■ C-3 0

J
J
J 
J
J
J
J

Methylene Chloride
Acetone
Chloroform
2-Butanone 
Chlorobenzene

' 0.2 7
1.0

Al 
As
Ba 
Be 
Ca 
Cd 
Co 
Cr
Cu 
Fe 
Hg 
Mg 
Mn
Na
Ni
Pb 
V
Zn

Unknown PNA
Unknown Hydrocarbon 
Molecular Sulfur 
Benzofluoranthene

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (b) Fluoranthene 
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene

0.28
0.02

0.5
2030

99.4 
15900

12.0
261
13.3
44.5

0.66
0.97 

51.0
1.2

0.27 
0.38
0.18
0.25
0.24
2.3
0.36
0.16
2.9 
2.1
1.3
0.61
1.4 
2.1 
1.4
1.2

0.06
0.73.
0.01

4660
26.9
51.2
1.2

15600
0.3
2.5
8.2

26.6



TP-27

CONCENTRATION (mg/kg)INORGANIC PARAMETERS

0.7
176000

21.8 .

V,C-31

4390
20.7
34.4

19.9
4840

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron
Potassium 
•Magnesium
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

0.6
4.8

14.8
39.1

62800
732

24100
445

11300
17.5



TP-28
ORGANIC COMPOUNDS

2.0
J

3.7

r

J

J
J

0.065
0.059

NA
J

Tentatively identified Compounds (BN/A Fraction) (mg/kg)
460

2.8

2.6

G-32

J
J.

J
J

ND
ND
ND

J
J
J

1.4 Scan #1425
4.8 Scan #1605

0.06
0.03

J 
J

NA
NA
NA

J
J
J
J
J

ND = Not Detected 
Na = Not Analyzed

Fluoranthene 
Fluoranthene 
Pyrene

Scan #1851
Scan #1894

Acetone
Carbon Disulfide
Trans-1,2-Dichloroethene
Chloroform
2-Butanone
Trichloroethene
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Total Xylenes 
Aroclor-1260

J
J
J

10
0.51

NA 
NA 
NA 
NA 
NA 
NA
1.3

Unknown (semi-volatile) 
Dichloronaphthalene 
Unknown Organic Acid 
Unknown Organic Acid 
Unknown Hydrocarbon

48
480
12
5.9
5.6

1,3 Dichlorobenzene
Hexachloroethane
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene 
Phenanthrene
Anthracene 
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalale 
Chrysene
Benzo (b)
Benzo (k)
Benzo (a)
Indeno (1,2,3-cd) Pyrene 
Benzo (g,h,i) Perylene

4.5
5.4
7.4

44
9.9

ND ■
53
41
30
0.37

28 
ND
48 
15 
10
7.9

Unknown Organic Acid
Molecular Sulfur .
Unknown Hydrocarbon 
Unknown Chlorinated Naphthalene 
Unknown Chlorinated Naphthalene

_____CONCENTRATION (mg/kg)
TP-28 Composite TP-28 Grab

0.01
0.03
0.09 
0i02
0.12
0.01
0.04
0.16

260

2.7
0.96

12
14
0.45 ND

ND 
3.4 
ND 
ND 
ND 
ND 
0.320 
ND 
0.21
0.390 
0.260
0.16
0.19
0.18
-0.22
ND
0.065



TP-28 (Continued)

INORGANIC PARAMETERS
TP-28 Grab

0.5

G-33

3620
■ ND 
ND

3.8
6.5

7890
23.0

1490
ND 

1920
164

3510

498000
ND
ND

2.1
25.8 
ND
1.1

29.4

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Vanadium 
Zinc

2.6 ,
9240 
131 
4070
478

1630
10.2
19.6

204

CONCENTRATION (mg/kg) 
TP-28 Composite

27.7
1.0

80100
0.8
7.0 

29.0
604 

24100



TP-29

CONCENTRATION mg/kgORGANIC COMPOUNDS

J
J

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS
1.8

1.6

G-34

Acetone
2-Butanone 
Total Xylenes

2--Chloronapthalene
Fluoranthene
Pyrene
Chrysene

26
550
31
17
18

J
J
J
J

Ag 
Al 
AS 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Ph 
V 
Zn 
Cyanide

Dichloronaphthalene
Molecular Sulfur
Unknown
Unknown
Unknown

6170
19.4

139
0.7

4.7
567 

6540
813

3590 .
64.8

444
12.2

831

0.03
. 0.16
0.12

124000
. 9.9

2.1
98.3
187

23600

.14.0
11.0
6.5
7.2



SS-30A

INORGANIC PARAMETERS CONCENTRATION (mg/kg)
12400

1.4
30900

■G-35

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

6.5
• 12.8
38.5

515
64000

0.7
668

5690
405

11300
35.8

521
20.8

601

2.1
298



SS-30B

CONCENTRATION (mg/kg)INORGANIC PARAMETERS
11400

31800

G-36

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

3.0
791 

5130
258

9140
22

432
14.8

342

3.9
7.3

26.5
696

36000

3.3
194

1.1



SS-31 .

INORGANIC PARAMETERS CONCENTRATION (mg/kg)

\ •

Aluminum 
Arsenic 
Barium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Mercury
Potassium 
Magnesium 
Manganese
Sodium 
Nickel 
Lead 
Vanadium 
Zinc

4980
85

151
27800

• 2.1
5.7

55.1 
283

35800
2.0

837
6100
739

3220
98.9

427
20.8

226



TP-3 2

ORGANIC COMPOUNDS CONCENTRATION (mg/kg)

Tentatively Identified Compounds (BN/A Fraction) (mg/kg)

CONCENTRATION (mg/kg)INORGANIC PARAMETERS

G-38

0.54
0.10
0.43
0.14
0.07
0.06
0.07

0.03
0.05

J
J
J
J 
J
J
J

Acetone
2-Butanone

Al 
As
Ba 
Be 
Ca 
Co 
Cr 
Cu
Fe 
Mg 
Mn 
Na 
Ni 
P
V
Zn

Unknown semi-volatile 
Unknown semi-volatile 
Unknown Organic Acid 
Molecular Sulfur 
Unknown Hydrocarbon

Pentachlorophenol (2)
Phenanthrene
di-n-Butyl Phthalate
Fluoranthene
Pyrene 
Benzo (a) Anthracene 
Chrysene

7930
1.9

39.6
0.8

3570
2.3
11.8
5.8

6580
1590

40.3
3950

8.3
8.3

14.2
23.9

2.1
1.8
3.1 

51.0
3.8



TP-33

Tentatively Identified Compounds (BN/A Fraction)

INORGANIC PARAMETERS CONCENTRATION (mq/kq)

G-39

J-
J
J

. J
J

J
J

Al 
As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Mg 
Mn , 
Na
Ni
Pb 
Se 
V
Zn

Unknown (semi-volatile)
Unknown Organic Acid 
Molecular Sulfur 
Unknown Hydrocarbon 
Unknown (semi-volatile)

0.64
0.88 

13.0,
1.6
3.0

ORGANIC COMPOUNDS_______
2-Methylnaphthalene
Phenanthrene 
di-n-butyl Phthalate
Fluoranthene
Pyrene 
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
Chrysene
Benzo (b) Fluoranthene 
Benzo (a) Pyrene
Methylene Chloride
Acetone
Chloroform
2-butanone

CONCENTRATION (mg/kg)
0.05
0.09
0.72
0.11
0.09
0.35
0.08 '• J
0.06
0.08
0.05
0.06
0.021
0.027
0.071

7780
1520

70.2
2150

37.0
5.2
2.7

19.3
225

6260 :
30.1
50.4
1.1

5850
0.8 ■

20.0
14.9
38.0 .

J
J
J



I

TP-34
ORGANIC COMPOUNDS CONCENTRATION (mq/kq)

J

2.00
J

J

J

J

Tentatively Identified Compounds (BN/A Fraction) (mq/kq)

G-40

J 
J

1.80
1.90
0.84
r. 10
0.64

J
J
J
J
J
J

Unknown Hydrocarbon 
Molecular Sulfur 
Tetrachloronaphthalene 
Unknown (semi-volatile)
Unknown PNA

1.3 Dichlorobenzene
1.4 Dichlorobenzene
1,2 Dichlorobenzene
1.2.4 Trichlorobenzene 
Naphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene .
Dibenzofuran
Fluorene
PhenanthreneAnthracene
Di-n-Butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
Chrysene
Benzo (b) Fluoranthene 
Benzo (a) Pyrene
Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene 
Methylene Chloride
Acetone
Chloroform
2-Butanone 
Trichlorofluoromethane

0.16
6.20
8.40
2.50
0.23
0.48 
0.14
0.18
0.26
0.31
0.42
1.20
2.30
1.90
0.16
1.40
1.20

. 1.90
0.87
0.66
0.19
0.61
0.07
0.02
0.01
0.05
0.01



TP-34 (Continued)
INORGANIC PARAMETERS CONCENTRATION (itiq/kq)

1.5
,*■33400

u.

G-41

1.3
719

5510
234
626
16.0
33.0

Al 
As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe
Hg
K
Mg 

. Mn 
Na 
Ni 
Pb 
Se 
V
Zn

8830
38.8
59.9

0.4
6.7

14.7
23.4 -

17600

0.6
21.2
62.5



TP-35
ORGANIC COMPOUNDS CONCENTRATION (mq/kcf)

J

J

J
1260

Tentatively Identified Compounds (BN/A Fraction)

2.3
8710

I

1.9G-42

J
J

J
J
J

J
J
J

Al 
As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Se 
V 
Zn 
Cyanide

10600
120

187

1.0
8.0

27.5
398

,18300

Naphthalene
2-Methylnaphthalene
Dibenzofuran
Phenanthrene
Anthracene
di-n-Butyl Phthalate 
Fluoranthene
Pyrene
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (b) Fluoranthene 
Benzo Ca) Pyrene
Indeno (lz2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) Perylene 
Methylene Chloride
Carbon Disulfide
Chloroform
1,2-Dichloropropane 
Toluene 
Aroclor

0.9
670

1900
107
807
23.5

286
2.8

31.7
146

Unknown Hydrocarbon 20.00
Unknown Hydrocarbon 1.800
Molecular Sulfur 8.00
Unknown Hydrocarbon Scan# 1734 0.93
Unknown Hydrocarbon Scan# 2436 0.93

INORGANIC PARAMETERS .__________________ CONCENTRATION (mg/kg)

0.15 J
0.25 J
0.010 J
0.51 
0.08
1.00
0.64 
0.46 
1.80
0.46 
0.06
0.40 
0.64
0.37 
0.24 
0.11
0.28
0.14
0.02
0.03 
0.05 
0.01

1.0



SS-36

concentration (mg/kgl
TwnyANIC PARAMETERS^

7900

G-43

2e.i 
227
27.2

465

4.2
3.1
37.2
78.5

40200
14.9

982
24900

937
1330

Aluminum
Arsenic 

, Barium 
calcium 
Cadmium 
cobalt 
Chromium 

. copper
Iron 
Mercury 
potassium
Magnesium
Manganese
Sodium 
Nickel
Lead 
vanadium
Zinc

7.7
191 :

135000



MONITOR WELL 9 (Soil Sample)
(16-18 ft)

ORGANIC COMPOUNDS CONCENTRATION (mq/kq)
1.00

J

J

J

Tentatively Identified Compounds Estimated Concentrations

G-44

J
J
J

J
J

280
270
105
69
23

0.19
0.09
0.04
1.00
0.02
0.01
0.01
1.10
0.24

Methylene Chloride
Acetone
Chloroform
2-Butanone 
Trichloroethene 
Benzene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene

Chloronaphthalene
Dichloronaphthalene
Trichloronaphthalene Scan #1384 
Trichloronaphthalene Scan #1449 
Tetrachloronaphthalene

1.3- Dichlorobenzene
1.4- Dichlorobenzene
1,2-Dichlorobenzene
2-Methy1naphtha1ene
2-Chioronaphthalene
N-Nitrosodiphenylamine (1)
Phenanthrene
Anthracene
Di-n-Butyl Phthalate
Fluoranthene 
Pyrene
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
Chrysene
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene

J 
0.12 J
0.42
0.53

9.10
3.30
0.12
1.50
0.12
0.46
0.10
1.20
0.32
0.22
0.91
0.15



(Monitor Well - 9 Cont'd)

Inorganic Parameters Concentrations (mq/kq)
9150

0.9
83500

G-4 5

Cr 
Cu 
Fe 
K
Mg 
Mn 
Na 
Ni 
Pb 
V
Zn

Al
As 
Ba 
Be
Ca
Cd
Co

4.6
37.4

0.3
5.7

■ 16.1
13.7

18900
1790

173 00
353
849
17.6
7.8'

17.4 =
53.2



MONITOR WELL 10 (Soil Sample)
(9.5 - 11.5 ft)

ORGANIC COMPOUNDS CONCENTRATION (mg/kg)
J

J

J

Tentatively Identified Compounds (BN/A Fraction (mg/kg)

CONCENTRATION fmg/kg)INORGANIC PARAMETERS

0.9
87400

G-46

1.20
1.10
0.65
0.71
1.60
1.60

0.28
0.04
0.01
0.12
0.07
0.01
0.03
0.01
0.01

0.33
0.97
1.10
0.08
0.04
0.21

J 
J

J
J
J

Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon

Methylene Chloride
Acetone
Carbon Disulfide
Chloroform
2-Butanone
Tetrachloroethene 
Toluene
Total Xylenes
Trichlorofluoromethane

Naphthalene
2-Chloronaphthalene 
Di-n-Butyl Phthalate 
Butyl Benzyl Phthalate 
Bis(2-ethylhexyl)Phthalate
Benzo (a) Pyrene

Al 
As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe
K
Mg 
Mn 
Na
Ni 
Pb 
V
Zn

Scan #266 
Scan #295 
Scan #1039 
Scan #1148 
Scan #1350 
Scan #1356

8500
10.8
55.4

0.2
5.9

14.9
15.0 

19700
1530

17100
353

1930
17.4
7.4

14.9
48.6



FIELD BLANK

CONCENTRATION (uq/l)ORGANIC COMPOUNDS

J

G-47

•2
2

11
2

J
J

N-Nitrosodiphenylamine (1) 
Di-N-Butyl Phthalate 
Methylene Chloride 
Trichlorofluoromethane





1

MONITOR WELL 1

COMPOUND CONCENTRATION
bis(2“Ethylhexyl) Phthalate 3 J
Methylene Chloride 6 ■ J

Aroclor-1260 2.0

Estimated ConcentrationsTentatively Identified Compounds

INORGANIC PARAMETERS CONCENTRATION (mq/1)

G-49

1 •
8

11
8

J.
J
J
J

Unknown Prthalate (semi-volatile)
Unknown (semi-volatile)
Unknown (semi-volatile)
Unknown (semi-volatile)

Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

730
0.13

1880

Alluminum 
Calcium 
Cadmiium 
Iron 
Potassium 
Manganese
Sodium

14.5
11.0
0.011
0.89

36.0
0.184

800



MONITOR WELL 2

ORGANIC COMPOUNDS CONCENTRATION (ug/L)

INORGANICPARAMETERS CONCENTRATION (mg/L)

G-50

6 J
2 J
2 J

Methylene Chloride
Acetone
2-Butanone

Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

1710
0.87

4240

Aluminum 
Calcium 
Cadmium 
Potassium 
Magnesium 
Manganese 
Sodixim 
Lead 
Vanadium 
Zinc

3.2
406
0.006

23
42 
2.08

1080
0.025
0.01
0.02



MONITOR WELL 3

CONCENTRATION (ug/L)ORGANIC COMPOUNDS

Tentatively Identified Compounds Estimated Concentrations (ug/1)
. Unknown PNA (Semi-volatile) 9

INORGANIC PARAMETERS CONCENTRATIONS mg/L)

2110

1

G-51

J
J.
J . 
J 
J 
J 
J 
J ■ 
J 
J

1.9
111

0.004
Aluminum
Calcium
Cadmium
Cobalt
Chromium
Copper
Potassium
Manganese
Sodium
Nickel 
Vanadium 
Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

Phenanthrene
Fluoranthene 
Pyrene
Benzo(a)Anthracene 
bis(2-ethylhexyl) phthalate 
ChryseneBenzo(b)Fluoranthene 
Benzo(a)Pyrene 
Indeno (1,2,3-cd) Pyrene 
Dibenz(a,H)Anthracene. 
Benzo(g,h,I)Perylene
Methylene Chloride 
Acetone
2-Butanone
1,1-Dichloroethane

0.01
0.01 ,
0.01'
9
0.33

665
0.02
0.02

768
0.41

7 . . J
24
14
11
2
1
19
8
6 

. 2
5
6

:?3
2
2



MONITOR WELL 4

ORGANIC COMPOUNDS CONCENTRATION (uq/L)
bis(2-ethylhexyl)Phthalate 1
Methylene Chloride 4 J

Tentatively Identified Compounds) Estimated Concentration
Unknown Phthalate 2 J

INORGANIC PARAMETERS CONCENTRATION mq/L)

G-52

17.3
192

0.005

2
4

16
10

Unknown Organic Acid 
Unknown (semi-volatile) 
Unknown (semi-volatile) 
Unknown (semi-volatile)

J
JJ
J

0.2
36

104
0.74

5180
0.01
0.02

4930
0.37

2200

Aluminum
Calcium
Cadmium
Iron
Potassium
Magnesium
Maganese
Chloride
Sodium 
Vanadium 
Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

J



MONITOR WELL 5

CONCENTRATION (ug/L)ORGANIC COMPOUNDS

Methylene Chloride 6 J
Aroclor - 1260 0.4 J

Tentatively Identified Compound Estimated Concentrations

INORGANIC PARAMETERS CONCENTRATION (mg/L)

0.76
18100

■ G-53

3
36
8

14
33

3
7
3
3
3
3
3
2

J
J
J
J

J
J
J
J
J
J
J
J

14.3
369

Ammonia (as Nitrogen) 
Total Dissolved Solids

Phenanthrene
Fluoranthene 
Pyrene
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (b) Fluoranthene 
Benzo (a) Pyrene

Aluminum 
Calcium 
Cadmium 
Iron 
Potaissium 
Magnesium 
Manganese 
Sodium 
Zinc 
Chloride

Unknown Hydrocarbon (Semi-volatile)
Molecular Sulfur 
Unknown (Semi-volatile)
Organic Acid
1,1,2-Trichloro-l,1,2-Trifluoroethane

0.004
1.4

29
55
1.59

11500
0.01

8730



MONITOR WELL 5 Duplicate

CONCENTRATION (uq/L)ORGANIC COMPOUNDS

Methylene Chloride 6 J
Aroclor-1260 0.3 J

JCONCENTRATION (mq/L)INORGANIC PARAMETERS

G-54

2
3
1
2
2
1

J 
J 
J 
J
J 
J

Phenanthrene
Fluoranthene
Pyrene
bis (2-Ethylhexyl Phthalate
Benzo (b) Fluoranthene
Benzo (a) Pyrene

12.5
426.0

0.005
0.011
0.011
0.520

82.0
49.0
1.47

8900.0
0.026

Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

7930
0.870

17100

Aluminum 
Calcium 
Cadmium 
Cobalt 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Vanadium



MONITOR WELL 6

ORGANIC COMPOUNDS

1 J

Tentatively Identified Compounds Estimated Concentrations (uq/L)

CONCENTRATION (mg/L)INORGANIC PARAMETERS

-I

13900
0.021

4240
11.8

37700

•G-55.

J . 
J

5-
4

Methylene Chloride
2-Butanone

4 J
2 J

CONCENTRATION
Fluoranthane
Pyrene
Benzo (a) Anthracene 
bis (2-Ethylhexyl) Phthalate 
Chrysene
Benzo (b) Fluoranthene ,

13.9
0.02

606
0.008

11.8
128
61
3.78

3 J
1 J
2 J
1 J
1 J

Unknown Alkene 
> C^g Hydrocarbon

Aluminum 
Arsenic 
Calcium 
Cadmium 
Iron 
Potassium 
Magnesium 
Manganese ■ 
Sodium 
Selenium
Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids



MONITOR WELL 7
I

CONCENTRATION (ug/L)ORGANIC COMPOUNDS

J

J

J

Tentatively Identified Compound Estimated Concentrations (ug/L)

CONCENTRATIONS (mq/L)INORGANIC PARAMETERS

C—56

Methylene'Chloride
Acetone
2-Butanone

6
42
11

150 J
J
J 
J 
J 

. J 
J 
J 
J 
J

J
J 
J
J 
J

J
J
J
J

I

Unknown (semi-volatile)
Molecular Sulfur
Unknown PNA
Unknown PNA
Dimethyl Phenol

Phenol
4-Methylphenol
2,4-D,Methyl Phenol 
Benzoic Acid (2) 
Naphthalene
2 Methylnapthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene 
Anthracene
Fluoranthene
Pyrene
Benzo(a)Anthracene 
Chrysene
Benzo(b)Fluoranthene 
Benzo(a)Pyrene
Indeno (1,2,3-cd) Pyrene 
Dibenz (a,h) Anthracene 
Benzo (g,h,i) perylene

300
1200
550
750

1000

Aluminum 
Arsenic 
Beryllium 
Calcium 
Cadmium

200
250
700
100
150
150
100
150
350

1100
400 

1400
700
550 
400 
500 
250
200
50

150

6.9
0.19
0.01

23
0.007



MONITOR WELL 7 (Continued)

CONCENTRATIONS (mg/L)INORGANIC PARAMETERS
0.12

54400
6.3 6

96200

G-57

Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

Cobalt 
Copper 
Iron 
Mercury 
Potassium 
Manganese 
Sodium 
Nickel 
Selenium 
Vanadium

0.03
0.2
0.005

123
0.07

36900
0.16
0.1
0.35



MONITOR WELL 8

CONCENTRATION (ug/1)ORGANIC COMPOUNDS
J

Tentatively Identified Compounds Estimated Concentrations (mg/L)
Unknown acid or ketone 38 J

CONC^TRATION (mg/L)PARAMETER

G-58

2
10

6
11

J 
J

Methylene Chloride
Chloroform

Phthalate
Molecular Sulfur

2710
0.02
0.13

3550
2.23

6900

Aluminum
Cadmium
Cobalt
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Zink 
Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

4.3
0.002
0.02

28.7
6.9

12.6
1.0



MONITOR WELL 9

ORGANIC COMPOUNDS CONCENTRATION (uq/L)

J
J

Tentatively Identified Compounds Estimated Concentrations (ug/L)

* Exceeds Calibration Range at 11-fold dilution factor

G-59

Naphthalene
Chloronaphthalene 
Dichloronaphthalene 
Dichloronaphthalene
Trichlofonaphthalene
Trichloronaphthalene

J
J

1500
2200
2400
2400

J
J
J 
J
J
J
J
J
J

2-Chlorophenol
1,S-Dichlorobenzene
1.4- Dichloroben2ene
1,2-Dichloroben2ene
4-Methylphenol
2.4- Dimethylphenol 
Naphthalene
2-methyl naphthalene
2-chloronaphthalene
Phenanthrene
Fluoranthene
Pyrene
Butyl Benzyl Phthalate 
Benzo (a) Anthracene 
Chrysene
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (a) Pyrene 
Methylene Chloride
Trans-1,2-Dichloroethene 
Chloroform
Benzene
Toluene
Chlorobenzene

1100
690

200
86

860
320
45
12

3400
6 

1700*
10
9
4 . .
3
3
2

11
14
• 4 . • 

1700
70

8500
130
74

1000



MONITOR WELL 9 (Continued)
ORGANIC COMPOUNDS CONCENTRATION (ug/L)

CONCENTRATION (mg/L)INORGANIC PARAMETERS

A

G-6 3

Aluminum
Calcium
Cadmium
Chromium
Iron
Magnesium
Manganese
Sodium
Vanadium 
Zinc 
Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

2.1
5850

22.5
1130

0.002
0.02

182
99
1.84

318 ,
0.05
0.02

2840



MONITOR.WELL 10

ORGANIC COMPOUNDS CONCENTRATION (ug/L)

Tentatively Identified Compounds Estimated Concentrations (ug/L)

INORGANIC PARAMETERS CONCENTRATION (mg/1)

G-GI

J
J . 
J
J ,J

;■ ■

4
8
9

2

J
J
J
J
J

20
9

270
3
7 

■ 4
3

1
3

Methylene Chloride
1.1- Dichloroethane 
Chloroform
1.1.1- Trichloroethane
1,2-Dichloropropane 
Trichloroethene 
Tetrachloroethane

J
J

Naphthalene
bis (2-ethylhexyl) Phthalate

Aluminum
Calcium
Potassium
Manganese
Zinc ■ 
Sodium
Ammonia (as Nitrogen) Total Dissolved Solids

6
263
67
0.07
0.01

2790
8.24

7740

Unknown (semi-volatile)
Unknown alcohol (semi-volatile) 
Unknown ketone (semi-volatile) 
Unknown (semi-volatile) 
Unknown phthalate (semi-volatile)



MONITOR WELL 11

ORGANIC COMPOUNDS CONCENTRATION (uq/L)

J

Aroclor-1260 0.4 J
Tentatively Identified Compounds Estimated Concentration (ug/L)

1,1,2-Trichloro-l,2,2-Trifluoroethane 36
CONCENTRATION (mg/L)INORGANIC PARAMTERS

2300
4.4

7990

' G-62

13
2

83
J
J
J

7 
14
1
5

11
1
2
1
2
1
2
3
1
1
1
1
1

J
J
J
J
J
J
J
J
J
J
J 
J
J

J
J

Methylene Chloride
Acetone
Chloroform
2-Butanone

Unknown Organic Acid (semi-volatile) 
Unknown Phthalate (semi-volatile) 
Molecular Sulfur

Chloride
Ammonia (as Nitrogen) 
Total Dissolved Solids

Aluminum 
Arsenic 
Calcium 
Potassium 
Sodixim

3.0
0.01

483
44

1450

Benzoic Acid (2)
Naphthalene
2-Chloronaphthalene
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene 
bis(2-Ethylhexyl) Phthalate 
Chrysene
Benzo(b)Fluoranthene 
Benzo(a)Pyrene 
Indeno (,1,2-cd) Pyrene 
Benzo (g,h,i) Perylene



MONITOR WELL 12

ORGANIC COMPOUNDS CONCENTRATION (ug/L)
bis(2-ethylhexyl)Phthalate
Methylene Chloride 7 J
Aroclor-1254 32.0

Tentatively Identified Coiwounds Estimated Concentrations (ug/L)

310 J
29

. INORGANIC PARAMETERS CONCENTRATION (mg/L)

>c>c J
J
J
J

20
40

100
55

. G-C3

Unknown Hydrocarbon 
(semi-volatile)

1,1,2-Trichloro-
1,2,2-Trifluoroethane

5 J

Aluminum
Arsenic
Calcium
Manganese
Sodium
Nickel 
Chloride
Ammonia.(as Nitrogen) 
Total Dissolved Solids

Alkane
Alkane 

UnJWown (semi-volatile)
Unknown Hydrocarbon 

(semivolatile)

6.0
0.01

148
1.39

147
0.01

550 .
24.3

1500



MONITOR WELL FIELD BLANK

ORGANIC COMPOUNDS CONCENTRATION (ug/L)
Methylene Chloride 7 J

CONCENTRATION (mg/L)INORGANIC PARAMETERS

G-64

0.01
0.02
1.85
0.02

• 1

Cobalt
Copper
Sodiiun
Vanadium 
Total Dissolved Solids
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APPENDIX I

OVERVIEW OF MANUFACTURED GAS PLANTS

HISTORY OF MANUFACTURED GAS PLANTS

and

I-l
0652B

fuel . for illumination
and the United States, 

industry flourished until as recently as the end of World War 
II with some catalytic plants in operation through the 1970s.

In addition to manufactured gas, coal -tars and light oils grew 
to major importance because of their use as base materials for

The tars and oi.ls were
a variety of 

road tars, roofing
pipeline enamels, fiber conduit

pipe saturants, carbon electrode binders, foundry
industrial fuels, and wood preserving oils and 
The refined chemicals from coal tar and from light

In order to provide a background relating to manufactured gas 
plant processes and associated wastes, an overview is provided 
below.

Manufactured gas plants had their roots in the 170.0s with the 
discovery that coal . carbonization was a major means of 
producing coal gas, coal tar, light oils, coke, and ammonia 
liquor. These by-products in turn, in most cases, were utilized 
as source materials for the production of various materials 
used in diverse industries. Manufactured gas. was initially a 
major source of fuel . for illumination in many cities in 
England, Germany, and the United States. The manufactured gas

the chemical manufacturing industry. The tars 
utilized as base materials for formulation of 
products, including: paints and coatings,
and water-proofing materials,
and fiber
compounds, 
chemicals. 
oil were the starting materials for synthetic organic chemicals 
of the day, including, for example, dyestuffs, drugs, 
disinfectants, insecticides, antiseptics, flavoring components, 
vitamins, food preservatives, perfumes, photographic materials, 
plastics and elastomers. Coke and tars were used as heating 
materials in both the domestic (coke only) and industrial 
sectors.

The uses of manufactured gas grew to include those for which 
natural gas is utilized today. With the construction of natural 
gas pipelines, the manufactured gas industry eventually died 
out. However, with the oil embargoes that occurred in the late 
1970s, preliminary feasibility studies and designs were 
prepared to construct "Syngas" manufacturing facilities again. 
With the overall lessening of world tension and strides in 
energy conservation, these plans .for Syngas plants have fallen 
by the wayside along with their ancestors.
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MANUFACTURED GAS PROCESSES
. Introduction

three

1-2
0652B

Distillation -- The heating of coal or coke to drive 
off organic carbon-based materials (in the presence of 
steam, in some cases).

The commercial recovery and use of coal tar originated in Great 
Britain during the late eighteenth century, but the commercial 
recovery of light oil from coal gas was started in Germany 
during the late nineteenth century. In . the United States, 
prominence in the manufactured gas industry occurred during the 
period between and including the two world wars. Commercial use 
of such processes in this country dates back to the early laoOs 
The northeastern cities of Baltimore, Boston, and New York 
installed plants for the production of illuminating gas in the 
early 1800s.

the 
an overview of the 

following three general

Tar distillation was established as a separate industry in 
Philadelphia in the late 1800s. Metallurgical coke for steel 
production was first 'generated in by-product ovens in 
Johnstown, Pennsylvania, in the late 1800s. Many of the 
manufactured gas plant sites operating throughout Pennsylvania 
were actually not manufacturing sites, but purifier sites, 
processing the by-product gases from the steel industry’s coke 
ovens.

The manufactured gas processes changed significantly over 
years that the industry operated. However,
basic process would include the 
operations;

Peak production of coal tar products in the U.S. occurred in 
the years prior to World War II. This was. a period of marked 
changes in coal tar product patterns. Petroleum asphalts became 
favored over road tars produced from coal and demand decreased 
drastically. Creosote production fell because of reduced demand 
for creosoted crossties by American railroads. Light-oil 
recovery decreased due to foreign imports and the growing use 
of petroleum-derived products. As natural gas became available 
by pipeline in the Northeast, it was no longer economically 
feasible to maintain aging facilities for production 
manufactured gas for domestic use.



with

Manufactured Gas Processes
f rom

• t

0652B

Condensation -- Cooling of the coal gas to remove the 
condensible fraction (tars).

made up 
nit rogen,

The heat value of the manufactured gas varied widely based upon 
such factors as retort type and. temperature, type of coal, and 
enrichment process. However, the general range was between 100 
and over 1,000 Btu/cubic ft.

Purification -- Washing and/or making contact 
iron oxide-soaked chips to remove toxic materials from 
the gas.

was mixed with the hot gases and cracked in a 
Later enrichment processes utilized catalysts 
chemical makeup of the gas constituents.

In addition to these three processes, enrichment processes were 
utilized in some cases. For example, carburetion was one of the 
earliest enrichment processes in which a petroleum distillate 

I brick chamber. 
to modify the

Carbureted water gas is basically an enriched blue gas that is 
a mixture of carbon monoxide and hydrogen with a heating value 
of approximately 300 Btu/cubic ft. The blue gas is produced by 
passing steam over incandescent coke with a resultant 
endothermic reaction. The hot blue gas is then enriched in a 
carburetor with a petroleum di sti1 late (e.g., Bunker C) , and . 
then passed through a superheater (e.g., a preheated brick 
chamber) to crack the distillate-. Figure 1 is a flow diagram of 
a typical water gas producer. The process .is cyclical to 
control excessive nitrogen and carbon dioxide contamination, of 
the gas, as well as the heating of the carburetor and 
superheater..

,1-3

Companies sold gas from three, basic types of processes as 
addressed in this report, specifically: carbureted water gas, 
coke oven gas, and catalytically cracked gas.

The coal or water gases that were manufactured were chemically 
of a mixture of hydrogen, methane, carbon monoxide, 
and carbon dioxide. Trace quantities of cyanide and 

sulfuric compounds were also present.
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GAS CLEANUP PROCESS
Introduction

upon

were

1-50652B

(

facilities .■ 
gas and 
typica1ly

Condensible removal.
Ammonia scrubbing.
Toxic compound removal.

the type of gas
In general, there are

Catalytically cracked gas is a mixture of carbon monoxide and 
hydrogen with a heating value of approximately 300-400 
Btu/cubic ft. This process is similar to carbureted water gas 
in that a low Btu gas is enriched by cracking a petroleum 
distillate over a nickel oxide catalyst with regulated amounts 
of steam. Figure 3 is a flow diagram of a typical catalytically 
cracked gas process.

Coke oven gas was purchased and purified at the sites which 
distributed the gas. Coke oven gas is a mixture of hydrogen, 
methane, carbon monoxide, and illuminants (e.g., ethylene) with 
a heating value of approximately 500 Btu/cubic ft. The gas is 
produced in steel coke ovens and is normally cleaned at the 
steel manufacturing plant for the removal of tars, ammonia, 
light oils, naphthalene, and some sulfuric compounds, which are 
sold as separate by-products, prior to sale to a gas 
distribution company. Figure 2 is a flow diagram of a typical 
coke oven gas process flow.

All three steps occur primarily at coke oven gas 
Other facilities at which carbureted water 
catalytically cracked gas were produced did not 
include ammonia scrubbing.

Gas cleanup processes vary depending 
generation process that was utilized, 
three types of cleanup steps;

The condensible removal results primarily from cooling and 
washing of the gases. The basic phenomenon that occurs is that 
of the gas being cooled in either a non-contact heat exchanger 
or a contact-type washer/cooler. The mixture of organic 
material that condenses at low temperatures is removed as tar. 
As previously discussed, the tars were typically sold for 
further processing or burned as fuel in the gas production 
process .
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hydrogen

BY-PRODUCTS AND WASTES
Introduction
The typical

Potential Waste Sources of Concern

Deposits of wastes that were deposited on-site.
Wastewaters that discharged on- and off-site.

and clinkers landslag.

1-8
0652B

Spills and leaks of products/by-products during normal 
operation and closure of facilities.

The specific concerns relative to these four operations and/or 
practices listed above include:

In the evaluation of manufactured gas plant sites, the areas of 
potential concern result primarily from four operations or past 
practices:

Leaching of metals from ash, 
filled on-site.

Products/by-products that may have been utilized or 
left in place during closure.

Subsequent to tar removal, .'toxic compounds' (i.e., 
sulfide and cyanide) were removed. The process utilized 
included fixed bed purifier boxes. The purifier boxes contained 
wooden chips that were treated with iron oxide. The iron oxide 
was used as a scavenger for hydrogen su.lfide in the gases. The 
iron oxide was regenerated by cycling the purifier boxes (i.e., 

. blowing air through the beds, releasing sulfur dioxide into the 
atmosphere). Over time, the iron oxide/wood chip beds lost 
their usefulness because of the .formation of extremely stable 
ferric/ferrous cyanide complexes on the wood chips. This state 
was easily detected because the ferric/ferrous cyanide
complexes exhibit a bright blue color (i.e., Prussian blue). 
Disposal of the spent bed material was typically through 
on-site combustion to fire the retorts or through on/off-site 
landfill disposal.

products/by-products and wastes generated at 
manufactured gas plants are summarized by process in Table 1. 
Table 2 is a summary of chemical compounds that have been 
identified in manufactured gas wastes. Many of the by-products 
identified in Table 1 were typically sold or utilized as a fuel 
source within the manufactured gas processing plant.



Table 1

•Products/By-products WastesProcess

Manufactured GasGasifier or Retorts

Tars

Spent Iron OxidePurifier Boxes Cleaned Gas

. 1-9
0652B

Coolers or
Washers/Coolers

Sludges
Waste Waters

Ash
Slag 
Clinkers

Manufactured Gas Plant
Products/By-Products and Wastes



Table 2

Reference: U.S. EPA

I-IO0652B

Characteristic Chemical Compounds of 
Manufactured Gas Wastes

benzidine
sulfur
anthracene
fluorene 
pyrene
benzo(e)pyrene 
benzo(k)fluoranthene 
benzo(b)thiophene 
carbazole
cadmium
lead
biphenyl
naphthalene
1- methylnaphthalene
2- methylnaphthalene 
•Cz-naphthalenes
fluoranthene 
.acridine
indole
aniline
dibenzofuran

perylene 
benzo(a)pyrene
cresols
xylenols 
triphenylene 
dibenzo(a,h)anthracene 
trimethylphenol
o-isopropylphenol 
chromium
arsenic -
benzo(a)anthracene 
acenaphthylene 
phenanthrene
1-methylanthracene 
benzo(g,h,i)perylene 
chrysene ‘
phenol 
acenaphthene 
benzo(b)fluoranthene 
indeno(1,2,3-c,d)pyrene 
quinoline



groundwater, or surface water

groundwater,

Leaching of Metals

Contamination from Spent Iron Oxide

• t

Contamination from Tars

I-ll0652B

Contamination of soils, 
by spent iron oxide.

down
are

The contamination of soils, groundwater, and surface water by 
spent iron oxide waste potentially result because they contain 
high concentrations of sulfur and significant concentrations of 
various cyanides. Table 4 characterizes compounds that may be 
identified in spent oxide waste.
The cyanide wastes that were generated vary in chemical form; 
however, in general, two types of classifications can be 
utilized (i.e., biodegradable and complex compounds). The 
biodegradable compounds have broken down or are in the process 
of breaking down in the soil. The complexed
ferrocyanides, are extremely stable compounds, 
cyanides have a distinct color — Prussian blue - 
example, has been utilized in writing inks.

The leaching of metals is a complex situation. The types of 
metals that can be found is a function of the metals present in 
the coal or coke that was originally combusted, their mobility, 
and the hydrogen ion concentration (pH) of the water that comes 
in contact with ash, slag, and clinkers. Table 3 characterizes 
ranges of typical metals that can be found in soils at manu
factured gas plant sites. It should be noted that these ranges 
are a function of the coal type and specific sources and 
therefore could vary.

Contamination of soils, groundwater, or surface water 
by tars and light oils as a result of past operational 
spills and leaks, tars or sludges that accumulated 
within process piping and tanks, and wastewaters.

The contamination of soils, groundwater, and surface water by 
tars, tar acids, tar sludges, and wastewaters is the final area 
of concern. These wastes are typically a complex mixture of 
polynuclear aromatic (PNA) compounds and phenols. Table 5 
characterizes typical compounds found in manufactured gas plant 
tars. These compounds are those that raise the highest concern 
relative to waste from manufactured gas plants. The concern 
stems from the fact that some of these compounds are known or 
suspected carcinogens. However, no data exist relative to the 
increased health risk to humans relative to these compounds. In 
fact, may of these compounds are also found in fuel oil in our 
homes, roads and driveways outside our homes, in roofing 
materials over our homes, and in many other places around us.

compounds, 
The ferro- 
• that, for



Table 3

Element

arsenic 208 <1 2 50
boron 83 <1 - 8,
cadmium 209 <1 6.4
chromium 145 2 250
cobalt 26 32 ,4

108 2 250-copper
1 - 4,000lead 243

<1124 8mercury
molybdenum 26 1 32

250nickel 83 8
zinc 125 2 1,000

Wilson and StevensReferencie:

1-120652B

Characteristic Metal Concentrations Measured 
in Soil Samples from Eight British Gas Plant Sites

Concentration
Range (mg/kg)

Number of
Samples



Table 4

Typical Analysis of Spent Oxide

Percent

Free sulfur 44.70
Moisture 18.88
ferric monohydrate 5.26
ferrous monohydrate 6.25
Basic ferric sulfate 1.25
ferric ammonium ferrocyanide 3.80
ferrocoferric ammonium ferrocyanide 2.50
ferric pyridic ferrocyanide 1.20
Organic matter peat fiber 4.68
Tar 1.21
silica 1.05
naphthalene 0.72
pyridine sulfate 0.77
ammonium sulfate 2.06
calcium sulfate 0.12
ferrous sulfate 0.02
ammonium thiocyanate 1.30
Sulfur otherwise combined 1.33
Organic matter soluble in alkalies (humus) 1.54
Combined water and loss (by difference) 2.36

100.00

Reference: Hill
1-130652B



Table 5

r.

Reference: ERT/Koppers

1-140652B

benzene 
toluene 
xylenes 
phenol 
cresols 
xylenols 
pyridine 

naphthalene 
methylnaphthalenes 
dimethylnaphthalenes 

acenaphthene 
carbazole 

fluoranthene . 
anthracene 

phenanthrene . 
fluoranthene 

pyrene 
chrysene 

benzo(a)anthracene 
benzo(k)fluoranthene 

benzo(a)pyrene 
perylene 

benzo(g,h,i)perylene 
benzo(b)chrysene 

dibenzo{a,h)anthracene

Characteristic Compounds Found in 
Manufactured Gas Plant Tars
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In summary, 
associated 
concerns 
humans to

there is little documented information on the risk 
with manufactured gas tars. The hypothetical 

relate to potential long-term effects of exposure of 
high concentrations of compounds which have been 

shown to increase the risk of cancer in laboratory animals. The 
health risk to humans from manufactured gas plant tars will 
require greater study over the next few years; however, based 

information available now, equivalent risks from these 
tars have not been documented as being statistically greater 

risks encountered by many people from typical sources 
found around the home or workplace.

In general, there are three pathways that concern humans 
relative to these compounds: breathing, eating/drinking, and 
direct skin contact. The breathing pathway is especially 
important for volatile aromatics, such as benzene, and 
particular forms of PNAs. The only OSHA standard for breathing 
these materials is known as the Coal Tar Pitch Volatile (CTPV) 
standard. The CTPV standard, which if exceeded would require 
respiratory protection., is analogous to the exposure that an 
individual would receive seated in a compact car while one 
cigarette was being smoked by another individual in the car. 
There are no other OSHA standards for other exposure pathways.
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APPENDIX J

PENNWALT PHASE II
EAST PLANT

WYANDOTTE, MICHIGAN

TECHNICAL OPERATION PLAN
■

1.0 SOIL TRENCHING AND SOIL SAMPLING

1.1 HALOWAX AREA

Test Pits1.1.1

WESTON will conduct three days of backhoe excavations, to
visually delineate the extent of contaminated soils in the

Suspected contaminated soils have a black,Halowax area.
No chemical analysis of test pitoily, stained appearance.

samples will be performed. Locations of test pits will be
determined by WESTON personnel during a site visit prior to
the start of backhoe activities.

J-1



Test Borings1.1.2

andaround
Test borings will be

located following the evaluation of the test pit activities.

Four samples per boring will be retained for HSL semi
Two samples per boring will be collectedvolatile analysis.

from the fill and coarse grained native soils overlying the
Two samples per boring will be collected fromclay stratum.

the clay unit. The samples collected from the clay unit
will be collected at intervals approximately 2 to 3 ft and 5
to 6 ft below the top of the clay.

zone
perimeter of the contaminated zone. summarizesTable 1
analytical soil sampling to be conducted during PHASE II
activities.

TP-28 AREA1.2

Test Pits1.2.1

trenchingwill conduct twoWESTON
excavations to visually delineate the boundaries of the

j-2

Approximately 12 test borings will be installed in and
to verify the horizontal

It is anticipated that 
)

four of the test borings will be located in the contaminated

days of backhoe

and eight of the borings will be located on the

vertical extent of contamination.
the Halowax area



Table 1
PHASE II SOIL SAMPLING

Semi-Volatiles InorganicsLocation Pest./PCS
. Halowax 52 3 N/A
TP-28 35 19 N/A

17, 18 N/A N/ASS-16, . 6

Field Blank 3 1 . 1
Duplicates 26 1

■ J-3



No analytical sampling will be conductedformer burn pit.
during test pit activities. Locations of test pits will be
determined by WESTON personnel during a site visit prior to
the start of backhoe activities.

Test Borings1.2.2

Approximately eight test borings will be performed in the
TP-28 area to verify the horizontal and vertical extent of
contamination related to burn pit activities. Test borings

evaluation of test pit
activities. Four samples per boring will be retained for
HSL semi-volatile analysis and two samples per boring will
be retained for Pesticide/PCB analysis. Samples will be
collected from the fill and coarse grained native soils and

Samples obtained from thefrom the underlying clay stratum.
clay unit will be collected at intervals approximately 2 to
3 feet and 5 to 6 feet below the top of clay. It is
anticipated that two of the test borings will be located in
the former burn pit and six test borings will be located on
the perimeter of the burn pit.

J-4

will be located following the



SS-16, 17, 18 AREA1.3

Soil Sampling1.3.1

<■-

Hand auger borings will be completed at each of these
sampling locations. Two samples will be collected from each
boring:

and concentrations of metals previously found on the surface
at these locations.

GROUND WATER SAMPLING AND WATER LEVEL MEASUREMENTS2.0

Ground Water Sampling2.1

MW-9,

results obtained during Phase I efforts. Table 2 summarizes
the sampling locations and parameters to be analyzed during
this effort.

J-5

WESTON will collect ground water samples from monitor wells
and MW-12 to confirm the analyticalMW-7, MW-8,

One sample will be obtained from 0.5 to 1.0 feet,
and one sample from 1.0 to 1.5 feet. Samples collected from 
this area will be analyzed for HSL metals to determine depth
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GROUND WATER LEVEL MEASUREMENTS2.2

A maximum of four complete rounds of surface and ground
water measurements will be obtained to establish typical
ground water flow direction at the East Plant site.

SAMPLING PROCEDURES3.0

3.1 Soil Sampling

Continuous samples of the fill and native coarse grained
soils
split
first split spoon sample into the clay unit, five foot

sample will be obtained from the claycontinuous core
stratum.
the from the
overlying saturated fill native soils. , Anand HNu
Photoionization detector or an OVA flame ionization detector

activities.

readings.

J-7

will be used to monitor soil organic vapors during drilling
Soil samples will be collected for laboratory 

analysis based on visual observations, and organic vapor

shall be collected utilizing hollow stem auger and 
spoon techniques. Following the penetration of the

Utilization of a 5 foot continuous core sampler in 
clay will minimize sample contamination



samples will be placed inspoons
appropriate sample bottles and sealed with teflon lined

boring number,identify: and date of collection.depth,

Collected samples will be packed with ice in . an insulated
be shipped following, chain-of-custodywillcooler and

pertinent data will also be recorded in the field log book
by the field team leader.

3.2 GROUND WATER SAMPLING

Phase II ground water sampling will adhere to the following
procedures:

Measure and record the depth to water from the top1.
All measuring devices used inof the PVC casing.

the well must be thoroughly rinsed with distilled
water prior to use.

V

J-8

screw tops. Each sample container will be labeled to

procedures to WESTON's Stockton, California Laboratory. All

Representative soil samples from laboratory prepared split 
and continuous core



2.

casing.

3.

If the
well recharge is found to be excessively slow

voltme of water will be collected for analysis.

5.

between wells.

J-9

)

Using a pump or bailer, remove a quantity of water 
from the well equal to three to five times the 
calculated volume of water in the well.

following the removal of the first volume, the 
well will be allowed to recharge and this second

Subtract the depth to the top of the water from 
the depth to the bottom of the casing to determine 
the height and volume of standing water in the

Sampling equipment will be 
protected from the ground surface by clean plastic 
sheeting.

4. , Using a bailer, obtain a sample for chemical 
analyses after pumping or bailing is complete.

between sampling wells.
sampling such as bailer ropes and tubing will also 
be flushed with distilled water or discarded

be decontaminatedAll sampling equipment will
after sampling to prevent cross contamination

Materials incidental to



All samples for chemical analyses will be placed6.
in specially prepared bottles. The bottles will
be filled to the top and capped securely. Each
filled sample bottle
insulated ice chest immediately after sampling and

following:

Well measuring apparatus
Suction pump and tubing
Teflon bailer

3.3 ANALYTICAL PARAMETERS

All samples will be sent to WESTON's laboratory in Stockton,
California for analysis. Parameters to be analyzed for are
listed in Table 1. WESTON'S laboratory is USEPA certified
and all analytical work Will be done according to acceptable
EPA protocols.

HEAVY EQUIPMENT DECONTAMINATION4.1

Prior to coming on site, the drilling rig and backhoe will
drillingcleaned. Subsequently,steam

J-10

delivered to WESTON's laboratory.
Equipment for sampling wells includes the

in anwill be placed

be thoroughly



equipment (augers, spoons, rods, etc.) will be steam cleaned
between boreholes and the backhoe bucket, peds and tires
will be steam cleaned between test pit areas or at least at

All split spoons and associated samplingthe end of day.
equipment will be cleaned between samples using a detergent

outlined for ground water sampling in the following Section
4.2

4.2 GROUND WATER SAMPLING DECONTAMINATION

Split spoons and the pump and bailer used for ground’ water
sampling, as well as other miscellaneous sampling equipment.
shall be decontaminated between sample locations. If a pump

it will be decontaminated by submerging the intakeis used.
of the pump first in a washing solution (Alconox-type
detergent) and then in clean potable water, and pumping
these solutions through the pump system.

The procedure for decontaminating the sampling.equipment is
as follows:

I-

J-11

wash and deionized water rinse according to procedures



Place used equipment■ 1. (i.e., bailers, pumps,
buckets, etc.) on plastic ground sheet at the head
of the "decon line.”

Rinse equipment in tub of potable water to remove2.
surface dirt and mud, if necessary.

Scrub equipment with a bristle brush in a basin3.
filled with detergent and potable water.

Rinse detergent off in a tub of potable water.4.

Final rinse with deionized water.5.

Place decontaminated equipment on clean plastic6.

QUALITY ASSURANCE5.0

for a sampling program isThe quality assurance effort
developed to demonstrate that sampling procedures, sample
storage and sample transport do not alter the composition of
the sample in a way that would effect the concentration or
the identification of the analyte being determined.

J-12

ground sheet for transport.
z'



An additional purpose of the quality assurance effort is to
determine that contaminants are not introduced into the
sample during the sampling process.

The types of quality assurance samples that are included in
the sampling quality assurance program at the Pennwalt site
will include:

Field Blanks - A field blank is collected after
the equipment has been decontaminated. The blank
sample is obtained by "collecting" a sample of DI

Trip Blanks - The purpose of the trip blank is to.

The blanks are carried to

laboratory for analysis. The trip blank sample

. J-13

water using the same sampling procedures that are 
used for the actual samples.

packed with the samples and returned to the

document that the integrity of samples maintained 
through transportation of the samples. Trip 
blanks consist of appropriately prepared sample
bottles that are filled with DI water prior to 
leaving for the field.
the field. Following sampling, the blanks, are



bottles should not be opened after filling and
prior to analysis. Trip blanks will be obtained
for VOA samples only.

Field Duplicates The
duplicate is to document the reproducibility of
the results and the representativeness of the

Field duplicates of groundsamples collected.
water samples are not split or replicate samples.

a field duplicate sample requiresCollection of
re-collection the same

used for collection ofprocedures as the first
duplicatesample. The collected

immediately after the first sample.

SITE SAFETY6.0

All the proposed borings may encounter soil or ground water
but not at levels which pose an imminentcontamination,
Therefore, level D safety protection will behealth threat.

with continuous air monitoring with an organicin effect
Respiratorydetectorvapor
available airshould

J-1.4

be immediately

of the sample using

should be

purpose of

(HNu or OVA) .

a field

protection will
monitoring show the presence of vapor levels in the working

(Level C)

space at levels exceeding pre-determined action levels. A



complete safety plan will be prepared to the start of field
activities and will be available on site.

sampling Plan. It will
WESTON'S Corporate Health and Safety Director before field
work is started.

Level D Safety Equipment

Steel-Toe Safety Boots
Cotton Work Gloves
Cotton Overalls
Hard Hats
Disposable Booties

Level C Safety Equipment

. S'• Steel-Toe Safety Boots
Neoprene Gloves over Surgical Gloves
Respiratory Protection (Full Face Respirator with
Organic Vapor Cartridges)

Tyvek Coveralls)
Hard Hats
Disposable Booties

J-15 . .

The preliminary
Safety Plan for this project is attached at the end of this

be finalized and approved by
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PHASE II 
TEST PIT DESCRIPTIONS 

SOIL BORING DESCRIPTIONS

APPENDIX K



HALOWAX AREA
TEST PIT DESCRIPTIONS



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-50

SOIL DESCRIPTIONTEST PIT NO. ' DEPTH (INCHES) 9-16-86
50-1 0-18

Layer of tar material.18-19
Dark gray gravelly slag.19-60

60-72

Gray sandy clay.72-84

OVA = 5-7ppm

TEST PIT NO. 9-16-86
0-1850-2

Layer of tar material.18-19

19-60

60-72

Water filled pit to 30” below ground surface.,
OVA 3-4ppm

K-1

Dark gray gravelly slag, 
oily appearance above peat.
Brown fibrous peat, not 
saturated.

Brown fibrous peat, 
slightly oily at 60”.

Olive brown, gray gravelly 
sandy silt.

Olive brown, gray gravelly 
sandy silt.

Water filled pit to 30” below ground surface.
Backhoe hit and broke 8” decommissioned clay pipe at 
approximately 48” below ground surface.



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-51

DEPTH (INCHES) SOIL DESCRIPTION 9-16-86TEST PIT NO.
0-1851-1

18-48

Brown fibrous peat.48-54
Fine sandy clay.54-65

OVA = 35ppm

9-16-86TEST PIT NO.
51-2 0-54

Brown fibrous peat.54-60
60-78

clay pipe at 36" below groundbroke 8”

OVA = 8-lOppm

X-2

I

Backhoe hit and 
surface.

Fine to coarse gravelly 
sand.

Dark brown gravelly silty 
sand.

Gravelly silty ash fill 
with red bricks.

Fine sandy clay. Slight 
oil sheen on soil and water 
surface.

Oil stained water seeping into pit at 24” and filling pit to 
36” below ground surface. Water has oily sheen on surface.



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-52

SOIL DESCRIPTION 9-15-86DEPTH (INCHES)TEST PIT NO.
Black fine sandy silt fill..0-2452-1

24-60

Gray clay, very plastic.60-72

OVA = 5ppm

9-15-86TEST PIT NO.
Black fine sandy silt fill.52-2 0-24

24-60

Gray very plastic clay.60-72

OVA = 12-I5ppm

K-3

Brown gravel and slag fill, 
slight oil staining.

Water filled pit to 30" below ground surface with a slight 
oil sheen on water surface.

Brown gravel, trace oily 
slag fill.

Water filled pit to 30" below ground surface with a slight 
oil sheen on water surface.



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-52

DEPTH (INCHES) SOIL DESCRIPTION 9-15-86TEST PIT NO.
0-2452-3

24-48

Gray clay, very plastic.48-72
Water filled pit to 30” below ground surface.
OVA = 25-30ppia

9-15-86TEST PIT NO.
Black fine sandy silt fill.0-2452-4

24-48

48-60

Gray clay plastic.60-72
OVA = 25-30ppin

:c-4-

Mixed fill; predominantly 
wood rubble.

Black fine sandy silt fill 
material.

Brown gravel and slag fill. 
Black oil staining below
30”.

Brown gravel and slag fill. 
Black oily staining below 
30”.



PHASE 2 TEST PIT INVESTIGATION
HALOWJkX AREA.

TRAVERSE TPH-52

DEPTH'(INCHES) SOIL DESCRIPTION 9-16-86TEST PIT NO.
0-6052-5

60

Water seeping in at 30" below ground surface.
OVA = l-2ppm

9-16-86TEST PIT NO.
52-6 0-18

18-54

54-66

OVA = l-3ppm

X-5

Dark brown, gray gravelly 
sandy silt ash fill.

Water filled pit 
oil staining.

Gravelly slag and 
construction rubble.

Gray brown clay, trace oil 
staining above clay.

Black gravel ash and slag 
fill.

Fine sandy clay.
to 22.8" below ground surface, no apparent



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-52

DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO. 9-16-86
52-7 0-24

Black gravelly slag.24-60

60-72

72-84

ground surface, no apparent

K-6

Black gravelly sandy silt, 
some construction rubble.

Blue gray sandy clay, very 
plastic.

Dark brown peat with metal 
and wood scraps.

Water filled pit to 18” below 
oil staining.



PHASE 2 TEST PIT INVESTIGATION
HALOWAX,AREA

TRAVERSE TPH-^53

TEST- PIT NO. DEPTH (INCHES) SOIL DESCRIPTION 9-15-86
0-2453-1

24-48

24" below ground surface with apit quickly to

OVA = 5ppm

TEST PIT NO. 9-15-86
0-2453-2

24-60

OVA = 20ppm

K-7

Black gravelly silty sand 
fill.

Black gravelly sandy silt 
fill material.
Black shale and slag fill 
with concrete and wood 
rubble, very porous, slight 
oil staining.

Water filled 
slight oil sheen on water surface.

Water filled pit to 29" below ground surface with oil sheen 
on water surface.

Mixed fill, concrete, glass 
and wood. Slight oil 
staining on saturated

■ soils.■ .



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-53

DEPTH (INCHES) SOIL DESCRIPTION 9-15-86TEST PIT NO.
Black gravelly sandy silt.53-3 0-18

18-72

and filling to 32.4” below

OVA = 40ppm

TEST PIT NO. 9-15-86
53-4 0-24

24-42

42-75

at 24” below ground surface.

OVA = 70ppm

K-8

Water seeping ; 
ground surface.

Black gravelly sandy silt 
fill.
Gray clay fill; very 
plastic.
Black wet gravelly silty 
sand, glass and wood fill.

Shale, concrete, glass and 
wood fill; very porous. 
Oil staining.

into pit at 24”,
Water has oil sheen on surface.

Oily water seeping into pit
Standing water at 46” with very oily sheen on water surface.



PHASE 2 TEST PIT INVESTIGATION •
HALOWAX AREA

TRAVERSE TPH-SSs

DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO. 9-15-86.
53-5 0-42

42-72

OVA = 4 0ppni

TEST PIT NO.. 9-15-86
53-6 0-18

Black slag fill.18-24
24-78

into pit at 24”

OVA = 150ppm

K-9 .

Black gravelly sandy silt 
fill.

Black gravelly fill, mixed 
rubble; bricks, shale.

Black, wet, oily mixed
fill.

Water seeping into pit at 24” and filling pit to. 52” below 
ground surface.

Black gravelly sandy fill, 
construction rubble; glass 
and wood.

and filling pit to 50" below 
Water has oily appearance.

Water seeping 
ground surface.



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-54

DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO. 9-15-86
Black sandy silt ash fill.54-1 0-24

24-60

Blue gray clay.60-78
Water haspit to 24” below ground surface.

OVA. = low detectable readings

9-15-86TEST PIT NO.
Black sandy silt ash fill.54-2 0-24

24-60

60-72

Gray clay.72-84
Water filled pit Water has

OVA = l-2ppm

K-10

Fine to coarse gravelly
slag.

to 24” below ground surface, 
oily sheen on surface.

Mixed constxTiction rubble; 
wood, metal.

Fine to coarse gravelly, 
slightly oily slag.

Water filled 
slight oil sheen on surface.



PHASE 2 TEST. PIT .INVESTIGATION
HALOWAX AREA

TRAVERSE TPH-54 .

DEPTH (INCHES) SOIL DESCRIPTION 9-15-86TEST PIT NO.
Black sandy silt ash fill.0-2454-3

24-60

Gray plastic clay60

oil on water

OVA = 8ppm

TEST PIT NO. 9-15-86
54-4 0-48

OVA = 35ppm

K-ii

Black gravelly slag with 
wood and concrete rubble. 
Very oily below 30".

Fine to coarse gravelly 
very oily slag.

Water filled pit.to 18" below ground surface, 
surface.

Water filled pit to 30" below ground surface.



PHASE 2 TEST PIT INVESTIGATION
HALOWAX AREA

TEST PIT - 55

DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO. 9-16-86
55 0-24

Black gravelly slag.24-54
Black stained peat.54-60
Dark gray sandy clay.60-72

pit to 30'' below ground surface with trace to

OVA = 5-6ppm

/-12

Black gravelly sandy silt 
ash.

Water filled 
slight oil sheen on surface.
Oil appears to be laying just above peat and clay.



HALOWAX AREA
SOIL BORING LOGS
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BURN AREA
TEST PIT DESCRIPTIONS



PHASE 2 TEST PIT INVESTIGATION -
BURN PIT AREA

TRAVERSE TPB-58

.. 9-17-86DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO.
58-1 0-18

18-22 White pastey sludge.
22-78

78-94

OVA = 3-5ppm

TEST PIT NO. 9-17-86
Brown silty sand fill.58-2 0-24

24-60

60-102

Standing water at 66" with36".

OVA = lOppm

K-29

i

Water entered pit slowly at 
oily sheen on water surface.

Dark gray sandy clay with 
brown mottles.

Black slag, mixed fill 
(wood, pipes).

Water filled pit to'48" below ground surface with slight oil 
sheen on water surface.

Gray fine sandy clay, oil 
stained.

Black gravelly slag with 
construction fill mater
ial (wood, logs, brick).

Olive brown sandy silt 
fill.



PHASE 2 TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-59

DEPTH (INCHES)TEST PIT NO. SOIL DESCRIPTION 9-17-86
Black silty sand, ash fill.59-1 0-6

6-18

18-30

TEST PIT NO. 9-17-86
59-2 0-48

48 +

OVA = 150-2OOppm

TEST PIT NO. 9-17-86
59-3 0-24

24-72

Gray, wet clayey sand.72-80
80-96

and filling pit to 66" belowWater seeping

K-30

Dark gray, wet, sticky 
fine sandy clay.

Black sludgey rubble, brick 
and pipe.

Stratified rubble and wet 
ash fill. Saturated at 36".

Oily saturated ash 
material.

Stratified brown sandy 
silt fill.

White concre^te structure
Backhoe could not dig 
further.

Gray silty sand with brick 
fragments and rubble.

into pit at 36"
ground surface.



PHASE 2.TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-59

TEST PIT NO. SOIL DESCRIPTIONDEPTH (INCHES). 9-17-86
■t:

59-4 0-12

Black silty fly ash.12-30
White pastey sludge.30-36.

/
Light gray ash, dry, dusty.36-72
Black gray clayey sand.72-90

K-31

Brown silty sand ash fill 
above 2 inches of gravelly 
silty sand.

Water seeping into pit at 41” below ground surface and 
filling pit to 78” below ground surface. Water has oil 
sheen on surface.



PHASE 2 TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-60

DEPTH (INCHES) SOIL DESCRIPTION 9-17-86TEST PIT NO.
Black sandy silt ash fill.60-1 0-24

24-50

42''.

50-94

No apparent

OVA = low detectable reading above background level.

TEST PIT NO. 9-17-86
Olive brown silty sand ash.60-2 0-18

18-42

White pastey sludge.42-46

46-72

72-90

to 46" below ground surface. Water has

K-32

Black fine to coarse, oil 
stained clayey sand.

Gray, sandy clay slightly 
plastic.

Water filled pit 
slight oil sheen on surface.

Black gravelly slag with 
construction fill, 
concrete.

Water filled pit to 60" below ground surface, 
oil staining.

Gravelly slag and fly ash 
fill with lenses of white 
pastey sludge. Large 
pocket of white pastey 
sludge in north corner at

Some metal scrap and 
wood rubble.

Mixed fill: concrete 
wood and slightly oily 
slag.



PHASE 2 TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-60

DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO. 9-17-86
Sandy silt fill.60-3 0-24

24-54

White pastey, sandy sludge.54-66

66-72

72-84 Gray fine to coarse sand.
Dark gray sandy clay84-96

and , filled pit to of 54" below

OVA 25-3 0ppin

TEST PIT NO. 9-17-86

60-4 0-60

Gray fine sandy clay,dry.60-78
in very slowly

K-33

6" of White pastey sludge 
above black gravelly slag.

Water seeping 
pit.

Black ash and silty fine 
sand, with little wood 
scrap, dry.

Water entered pit at 48" 
ground surface.

Black oily gravelly slag 
with mixed construction 
fill.

at 66", no water standing in



PHASE 2 TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-61

SOIL DESCRIPTIONTEST PIT NO. DEPTH (INCHES) 9-17-86
0-1861-1

oxi-18-30

30-48

48-84

84-102

pit to 66'' below ground surface. Trace oil

OVA = l-3ppm

TEST PIT NO. 9-17-86
61-2 0-12

12-90

Standing water at 60"36".

OVA = >10ppm

K-34

Stratified gravelly slag 
and gray sludge material.

Water slowly filling pit at 
below ground surface.

Dark gray sludge mixed with 
wood and construction 
rubble.

Rust brown gravelly, 
dized hard pan.

Olive brown silty sand and 
gravel.

Water filled 
sheen on water surface. 
Septic odor.

Dark gray sandy silt, ash 
fill.

Gravelly slag and black 
sludge. Mixed wood and 
brick construction rubble.

Dark gray, plastic, fine 
sandy clay.



PHASE 2 TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-61

SOIL DESCRIPTIONDEPTH (INCHES)TEST PIT NO. 9-17-86
Olive brown silty sand.61-3 0-12

12-84

Dark gray silty clay.84-96
No apparent

K-35

Black gravelly silty slag, 
increasing amount of 
construction rubble 
(bricks, pipes).

Water filled pit to 54” below ground surface, 
oil staining.



PHASE 2 TEST PIT INVESTIGATION
BURN PIT AREA

TRAVERSE TPB-62

DEPTH (INCHES) SOIL DESCRIPTIONTEST PIT NO. 9-17-86
62-1 0-30

30-90

90-102

into pit at filling pit to 60" below42",

OVA = 6-8ppm

TEST PIT NO. 9-17-86
62-2 0-30

30-34

34-84

Black clayey fine sand.84-102

K-36

48" below ground surface and 
Water has oil sheen on

Black oily stained gravelly
slag, increase in brick 
and rubble fill.
Black stained, gray 
fine sandy clay.

Brown, gravelly sandy silt 
fill with mixed rubble.

Black stained, gravelly, 
oily slag, mixed rubble; 
bricks, glass, wire.

White paste, sludge 
material.

Water seeping 
ground surface.

Water entering pit rapidly at 
filling to 54" below ground surface, 
surface and bottle debris.

Brown gravelly, sandy silt 
fill, mixed rubble; bricks.
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Description

1-20-96 0P-1

Brown peat96-108 1,000+ 1>2
Gray sand 1,000+ 10108-156

1,000+ 0P-2 0-48

Black, very oily fill 1,000+ 048-96
Gray sand 1,000+ 096+
Brown to black ash fill 1-3P-3 0-84 0

1-3 084-108 Gray sand
Black ash fill 1,0000-48P-4

48-84 1,000

1,00084+ Gray sand

K-4-70648B

OVA(ppm)

White sludge saturated at 36 inches

Depth
(in.)

Burn Area
Son Boring Profiles 

9/30/86

High humidity, 
no measurement

HMu(ppm)

Black, oil-stained sludge High humidity, no measurement

Brown to black gravelly fill
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SAMPLE DESCRIPTIONS



I

Building 35A/38A Surface Soil Sample Descriptions

General Description

MetalsSS-16 S-1

Metals0.5-1.0SS-17 S-1

Metals1.0-1.5S-2

MetalsSS-18 0.5-1.0S-1

MetalsS-2 1.0-1.5

MetalsField blank Water

. K-49
0648B

HSLParameters

0.5-1.01.0-1.5 Deteriorated concrete Auger refusal

Surface Sample Depth (feet)

Coarse-grained fill with, silt and sand

Coarse-grained fill with silt and sand

Coarse-grained fill with silt and sand

Coarse-grained,fill with silt and sand
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PHASE II
SOIL LABORATORY ANALYTICAL DATA



Table L-1

Summary of Laboratory Soil Analyses Performed in Building Areas

General Description

SS-16- S-1 Metals

MetalsSS-17 S-1

1.0-1.5 Metals

S-1 0.5-1.0 MetalsSS-18

1.0-1.5S-2 Metals

Field blank Meta IsWater

L-10686B

Surface
Sample

HSL
Parameters

0.5-1.0
1.0-1.5

1
s-2

Deteriorated concrete
Auger refusal

Depth 
(feet)

Goarse-grained fill with 
silt and sand.

0.5-1.0 Coarse-grained fill with 
•.silt and sand
Coarse-grained fill with 
silt and .sand

Coarse-grained fill with 
silt and sand



Table L-2

Sample
No.

S-1BH-1 4-6

S-2 16-18

S-3 19.6-20.6

S-4 22-24

22-24

*ND = Not detected above lower limit of detection.

L-20686B

18
212
48

Boring
Location

Compounds Tested For 
Compound Identified

Summary of Results - BH-1 
Halowax Area

BNA's
ND*
BNA* s 
ND*

BNA's
ND*

BNA’s
ND*

Depth
(feet)

Concen
tration 
(mg/kg)

BNA’s
Naphthalene
2-Chloronaphthalene
Dimethyl Phthalate

S-4 
(duplicate)



Table T..-3

Sample

4-6S-1BH-2

8-10 ,S-2 ‘

16-17S-3.

. 19-21S-4

*ND

--30686B

Boring
Location No,

Compounds Tested For 
Compound Identified

.BNA's 
. ND*

Depth 
(feet)^

; Summary, of Results - BH-2 
Halowax Area'

BNA’s
ND*
BNA's
ND*

= Not detected above lower limit of detection.

BNA' s
ND*

■’ ■

Concen
tration
(mg/kg)



Table L-4

BH-3 S-1 4-6

S-2 14-16

S-3 19-20

23-24S-4

*ND = Not detected above lower limit of detection.

L-40686B

218
138
170
228
51

Sample
No.

Depth 
(feet)

Summary of Results - BH-3 
Halowax Area

BNA’s
ND*

BNA’S
- ND*

Concen- 
Compounds Tested For tration 
Compound Identified (mg/kg)

PCB’ s
ND*

Boring
Location

BNA ■ S
1.4- Dichlorobenzene
1,2-Dichlorobenzene
1.2.4- Trichlorobenzene 
2-Chloronaphthalene
Dimethyl Phthalate

BNA’s
ND*

Not 10-12
numbered



Table L-5

Sample
No.

4-6BH-4 S-1

S-2 10-12

14-15S-3

S-4 18-19

*ND = Not detected above lower limit of detection.

L-50686B

Boring
Location

10
14
12

Compounds Tested For 
Compound Identified

BNA’ s 
ND‘

Summary of Results -.BH-4
Halowax Area

S-2 10-12
(lab duplicate)

Depth 
(feet)

Concen-
tration 
(mg/kg)

BNA’s
ND*

BNA’ S
ND*

BNA’ S
- ND*

BNA’ S
Phenanthrene
Fluoranthene
Pyrene



wo
Table L-6

Sample
No.

S-1 0-2BH-5

6-8S-2

S-3 10-12

15-16S-4

*ND = Not detected above lower limit of detection.

I

L-60686B

10
269
60

Compounds Tested For 
Compound Identified

Boring
Location

20
23
23
20

Summary of Results - BH-5 
Halowax Area

BNA's
ND*

BNA'S
ND*

Concen
tration
(mg/kg)

Depth 
(feet)

BNA' s
2-.Chloronaphtha lene
Phenanthrene
Fluoranthene
Pyrene
BNA's
Naphthalene
2-Chloronaphthalene 
Dimethyl Phthalate



Table L-7

No.

S-1 6-8BH-6

S-2

14-15S-3

17.5-18.5S-4

*ND .= Not detected above lower limit of detection.

L-70686B

23
171
3 7

3
11 ,5
2
5
3
2
4
2
1
2
2

Compounds Tested For
Compound Identified

Summary of Results - BH-6 
Halowax Area

PCB’s
■ ND* .

Concen
tration 
(mg/kg)

Depth 
(feet)

8.6
7.8 
16

Boring Sample
Location

SNA's
Napthalene
2-Chloronaphthalene .
Dimethyl Phthalate

BNA' s
Naphthalene
2-Chloronaphthalene
Phenanthrene
Anthracene
rFluoranthene
Pyrene
Benzo(a)Anthracene
bis(2-Ethylhexyl)Phthalate 
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene

23
132
28

12-14 BNA's
. Napthalene

2-Chloronaphthalene 
Dimethyl Phthalate 
BNA's 
Naphthalene
2-ChloronaphthaTene 
Dimethyl Phthalate



Table L-8

BH-7

BH-7 S-1 0-2
2.9

0-2

S-2 10-12

S-3

S-4 17.5-16.5

*ND = Not detected above lower limit of detection.

L-8
0686B

.5
3
5
5
3
4
1
6
4

Summary of Results 
Halowax Area

Sample
No.

BNA • s 
ND*

BNA’s
ND*

Concen- 
Compounds Tested For tration 
Compound Identified (mg/kg)

BNA's
ND*

Boring
Location

Depth 
(feet)

15-16.5 BNA's
ND*

BNA's
Naphthalene
2-Chloronaphthalene
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene 
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene

S-1
(duplicate)



Table L-9

BH-8 S-1 4-6

S-2 10-12

S-3 15-16

S-4 .17.5-18.5

- L-90686B

Boring
Location

0.2 J
0.2 J

Compounds Tested For 
Compound Identified

BNA’s
ND*

Sample
No.

BNA ' s 
ND*

J = Compound, identified below lower limit of detection; value 
shown is estimated. . .

*ND = Not detected above lower limit of detection.

Depth 
(feet)

Concen
tration
(mg/kg)

BNA' S 
ND*

2
9.2

BNA’S
Naphthalene
2-Chloronaphthalene
Hexachlorobenzene 
di-n-Octyl Phthalate

Summary of Results - BH-8 
Halowax Area



Table L-10

Sample
No .

BH-9 S-1 4-6

S-2 8-10

S-3 15-16

S-4 17-18

*ND = Not detected above lower limit of detection.

L-10
0686B

Compounds Tested For
Compound Identified

Boring
Location

BNA' s
ND*

BNA’s
ND*

BNA' S
ND*
BNA' S
ND*

Summary of Results - BH-9 
Halowax Area

Depth
(feet)

Concen
tration
(mg/kg)



Table L-11
-r

Summary of.Results - BH-10
Halowax Area

(mg/kg)
S-l 4-6BH-10

(ug/kg)

/■

. L-110686B

Compounds Tested For 
Compound Identified

Sample
No.

J = Compound identified below lower limit of detection; value 
shown is estimated. ■ .

*ND = Not detected above lower limit of detection.

3.8
3 0
10

600
5,100

Concen
tration

200 J
■ 1,100

230 J
1,200

690

BNA • s
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1,2-Dichlorobenzene 

. Naphthalene
. 2-Chloronaphthalene

Boring
Location

Depth 
(feet)

VOA's
Methylene Chloride

■ .Benzene,
Toluene .
Chlorobenzene-
Total Xylenes



Table L-12

No.

BNA's. BH-11 S-1 4-6

10-12S-2

S-3 15-16

S-4 18-19

*ND = Not detected above lower limit of detection.

L-12
0686B

23
189

Boring
Location

2-Chloronaphthalene
Dimethyl Phthalate

29
17

144
27

Sample Depth 
(feet)

Compounds Tested For
Compound Identified (mg/kg)

PCB' s
ND*

BNA* s
Hexachloroethane 
Naphthalene

BNA^ s
ND*

2-Chloronaphthalene
Hexachlorobenzene

Concen
tration

BNA' S
ND*

Summary of Results - BH-11 
Halowax Area



I Table L-13

Sample
No.

(mg/kg)
BH-12 S-1 4-6

1
S^2 8-10

2
S-2A .10-12

(ug/kg)

S-3 14.5-16

S-4 18.18.5

L-130686B

Concen
tration

J
J
J
J
J 
J

Compounds Tested For 
Compound Identified

J = Compound identified below lower limit of.detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Summary of Results - BH-12 
Halowax’Area

12
289

1
1
3

. 1
3
2

SNA's
. ND*

BNA' s 
ND*

PCB ’ s 
ND*

SNA's
ND*

BNA'S
Hexachlorobenzene
BNA'S
4-Methylphenol

Boring
Location

VOA' s
Methylene Chloride 
Acetone
Carbon Disulfide
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene
Toluene
Total Xylenes

Depth 
(feet)

SNA's
ND*

S-3. 14.5-16
•(duplicate)



Table L-14 !

BH-13 S-1 4-6

S-2 10-12

S-3 14-14.5

S-4 17-17.5

* ND = Not detected above lower limit of detection.

L-14
0686B

Compounds Tested For 
Compound Identified

Sample
No.

BNA ' S
ND*

Summary of Results - BH-13 
Halowax Area

BNA's 
ND*

SNA's 
ND*

Boring
Location

Depth
(feet)

Concen
tration 
(mg/kg)

BNA's 
ND* ■



Table.L-15

)

No.

(mg/kg)
BB-14 S-1 0-2.

S-2 8-10

(ug/kg)

»ND = Not detected above lower limits of detection.

L-15
0686B

Compounds Tested For 
Compound Identified

3
3
1
4
7
1
7
5
3
2
4
3
3
3

Summary of Results - BB-14 
Burn Area

Pesticide/PCB's
ND

2 J
364

4 J
1 J

VOA’s
Methylene Chloride
Acetone
Carbon Disulfide
Total Xylenes

Concen
tration

Boring
Location

BNA' s
ND*

SNA’s
Naphthalene
2-Methylnaphthalene
Dibenzofuran

■ Hexachlorobenzene
Phenanthrene
Anthacene
Fluoranthene
Pyrene
Benzb(a)Anthracene
bis(2-Ethylhexyl)Phthalate
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene

Sample Depth 
(feet)



Boring
No.

(mg/kg)
13.5-14

(uq/kq)
79

(mg/kq)
16-17S-4

L-160686B

Depth
(feet)

Concen
tration

Compounds Tested For 
Compound Identified

BNA * s 
ND*

Pesticide/PCB * s 
ND*

VOA’s
Acetone

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Table L-15 
(continued)

SNA’s
ND*

BB-14 S-3
(continued)

Sample
Location



Table L-16

(mq/kq)
BB-15 S-1 4-6

12-14S-2

(uq/kq)

(mq/kq)
14.5-15.S-3

(uq/kq)

L-17
0686B

5 J
76
18

2 J
81
15

1
1
1
1
1
1

Boring
Location

Summary of Results - BB-15 
Burn Area

Compounds Tested For 
Compound Identified

Sample
No.

BNA‘ s 
ND*

SNA’s
ND*
Pesticide/PCB‘s
ND*

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Pest ic ide/PCB's 
ND*

VOA's
Methylene Chloride-.
Acetone
■2-Butanone

Depth 
(feet)

Concen
tration

VOA ' s
Methylene Chloride
Acetone
2-Butanone

.BNA's
Phenanthrene..
Pyrene
Benzo(a)Anthracene
Chrysene
Benzo(k)Fluoranthene
,Benzo(a)Pyrene



(mg/kg)
BB-15

(ug/kg)

(mg/kg)
S-4 18-18.5

L-180686B

1 J
36

Compounds Tested For 
Compound Identified

Concen
tration

BNA ' S 
ND*

BNA' S
ND*
Pesticide/PCB's
ND*

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Boring
Location

Table 1-16 
(continued)

Depth
(feet)

VOA ’ s
Methylene Chloride
Acetone

S-3 14-15
(duplicate)

Sample
No.



Table L-17

BB-16

" Sample
No.

(mg/kg)
S-1 4-6 .BB-16

(mg/kg)
S-2 8-10

1- L-19
0686B

Boring
Location

0.42
0.04 J

Concen
tration

1'
2
5
1

10
6

. 4
7
3

Summary of Results 
Burn Area

2
1
9
2
8
6
3
3
7.
7
2

Compounds Tested For 
Compound Identified

J = Compound identified below lower limit of detection; value 
shown is estimated.

Depth 
(feet)

Pesticide/PCB’s
Alpha-BHC
Gamma-BHC (Lindane)
Heptachlor
Dieldrin
4,4'-DDE

BNA' s
Naphthalene
Fluorene

' Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)Anthracene 
Chrysene
Ben2o(b)Fluoranthene
Benzo(k)Fluoranthene 
.Benzo(a)Pyrene

BNA's
Naphthalene
2-Chloronaphthalene
Phenanthrene
Anthracene
Fluoranthene 
Pyrene
Benzo(a)Anthracene 
Benzo(b)Fluoranthene
Benzo(a)Pyrene

0.72
0.10
0.20



Sample
No.

(uq/kq)
BB-16

(mq/kq)
S-3 13-13.5

(uq/kq)

(mq/kq)
15-16S-4

L-20
0686B

1 J
39

Concen
tration

8
134
15
1 J
2 J

12
1 J

Compounds Tested For 
Compound Identified

BNA’ s 
ND*

BNA’s 
ND*
Pesticide/PCB’s
ND*

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Depth 
(feet)

Table L-17 
(continued)

Boring
Location

VOA’s
Methylene Chloride
Acetone

VOA ’ s
Methylene Chloride
Acetone
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
2-Hexanone
Total Xylenes

S-2
(continued)



wo
Table L-18

BB-17 6-10s-i

0.7 J

S-2 10-12

15.5-16S-3

S-4 16-17

L-210686B

0.5 J
0.2 J
0.1 J
0.8 J
0.5 J
0.5 J

(ug./kq)
5

125
12 
IJ

Sample
No.;

Summary of Results - BB-17 
Burn Area

BNA' s 
ND*

BNA's
ND*

Pesticide/PCB's
ND*

Pesticide/PCB's .
ND*

Concen-
Compounds Tested For tration 
Compound Identified (mg/kg)

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Boring
Location

Depth 
(feet).:

. BNA’s
Phenanthrene •
Anthracene
di-n-Butyl Phthalate '
Fluoranthene
Pyrene
Benzo(a)Anthracene 
-Chrysene
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene
Benzo(a)Pyrene

VOA's
Methylene chloride
Acetone
Carbon disulfide
Total xylenes

SNA's
ND* .
VOA; s
Methylene chloride
Acetone
2-Butanene
.Trichlbroethlene

■BNA’s
ND*

(ug/kq)
2J

16 
IJ
2J

0.3 J
0.3 J
0.4 J

S-4 16-17
(duplicate)



Table L-19

(mg/kg)
BB-18 S-1 6-8

(ug/kg)

(mg/kg)
12-14S-2

16-17S-3

L-220686B

Sample
No.

0.4 J
0.2 J
0.7 J
0.8 J
0.6 J 
0.5 J
0.5 J
0.4 J
0.5 J

1 J
96
1 J
1 J
1 J
2 J
1 J

Compounds Tested For 
Compound Identified

Summary of Results - BB-18 
Burn Area

BNA' s 
ND*

Pesticide/PCB's
ND*

Pesticide/PCB's
ND*

BNA’s 
. ND*

Boring
Location

Depth 
(feet)

BNA’ S
Phenanthrene
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Benzo(a)Anthracene 
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene 
Benzo(a)Pyrene

Concen
tration

VOA’s
Methylene Chloride
Acetone
Carbon Disulfide
Benzene
Toluene
Chlorobenzene
Total Xylenes

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.



No.

(ug/kg)
BB-18

(mg/kg)
S-4 19-20

L-230686B

Sample Depth 
(feet)

Compounds Tested For
Compound Identified

Boring
Location

17
91
1 J
2 J
4 J
2 J
1 J

J = Conipound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower, limit of detection.

SNA’s
ND*

Concen
tration

Table L-19 
(continued)

VOA' s
Methylene Chloride

■ <Acetone 
■Carbort Disulfide
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
Trichloroethene
Trans-1,2-Dichloroethene

S-3'
(continued)



Table L-20

Sample
No.

(mg/kg)
2-4BB-19 S-1

S-2 8-10

(mg/kg)
S-3 14-15

Depth 
(feet)

0.26
0.14
0.22

Concen
tration

Compounds Tested For 
Compound Identified

0.4 J
0.3 J
0.6 J
0.1 J 
0.1 J 
0.2 J
0.9 J
0.2 J
0.9 J
0.5 J
0.7 J
0.9 J

2
2
3
2
1
3
3
2

(ug/kg)
2J 

83 
2J 
IJ
IJ

Summary of Results - BB-19 
Burn Area

BNA' s 
ND*
Pest icide/PCB‘s
ND*

Boring
Location

BNA's
Hexachlorobutadiene
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene
Chrysene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
BNA ' s
4-MethyIphenol
Naphthalene
2-Chloronaphthalene
Acenaphthene
Dibenzofuran 
Fluorene

■ Phenanthrene
di-n-Butyl Phthalate
Pyrene
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Pesticide/PCB's
Heptachlor 
4,4'-DDE
4,4-DDD
VOA's
Methylene chloride
Acetone
Carbon disulfide
Benzene
Total xylenes

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.
L-24



1

Depth

(ug/kg)
3 0

(mg/kg)

(ug/kg)

(mg/kg)
S-4 15.5-16.5

L-2 50686B

1 J
68

Concen
tration

Compounds Tested For 
Compound Identified

SNA’s
ND*

VOA ’ s
Acetone

Pestieide/PCB’s
ND*

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Boring
Location

Table L-20 
.(continued)

S-3 ' 
(duplicate)

VOA' s
Methylene Chloride
Acetone

0 . !• J 
0.1 J 
0.1 J 
0.1 J 
0.1 J 
0.3 J 
0.1 J 
0.1 J 
0.1 J 
0.2 J 

Bis(2-Ethylhexyl)Phthalate 0.2 J
Chrysene 0.2 J
di-n-Octyl Phthalate 0.2 J
Benzo(b)Fluoranthene 0.1 J
Benzo(k)Fluoranthene 0.2 J
Benzo(a)Pyrene 0.1 J

Sample
No. (feet)

14-15 SNA’s
Acenaphthene 
Diethyl Phthalate 
Fluorene 
Phenanthrene 
Anthracene 
di-n-Butyl Phthalate 
Fluoranthene
Pyrene 
Butyl Benzyl Phthalate 
Benzo(a)Anthracene



Table L-21

(mg/kg)
BB-20 S-1 4-6

(mg/kg)
8-10 .S-2

(ug/kg)

L-260686B

Compounds Tested For 
Compound Identified

43
123

3 J 
■1 J 

' 2 J
1 J

10
2 J
5
2 J

2
2
1
4
1
4
2
3
3
2

Summary of Results - BB-20 
Burn Area

Sample
No.

PesticideZPCB’s
ND*

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Boring
Location

Concen
tration

Depth 
(feet)

VOA' s
Methylene Chloride

; Acetone
Carbon Disulfide
1.1- Dichloroethane
Trans-1,2-Dichloroethene
Chloroform
2-Butanone
1.1.1- Trichloroethane
Trichloroethene
Benzene

BNA ’ s
1,4-Dichlorobenzene
1,2-Dichlorobenzene 
Naphthalene
Phenanthrene
Fluoranthene
Pyrene
Benzo(a)Anthracene 
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene

BNA's
ND*



♦

(uq/kq)

(mq/kq)
BB-20 S-3 16-16.5

0.2 J

(uq/kq)
4 J

19
1 J

(mq/kq)
S-4 17-19

L-27-0686B

Concen
tration

Compounds Tested For 
Compound Identified

SNA’s
. ND*

Sample
No.-

52
6 J
3 J

10
7 

■ 5
6
8

14

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Pesticide/PCB‘s
ND*

■ BNA' s.
di;-n-Butyl Phthalate
.bis(2-Ethylhexyl)Phthalate 0.2 J

Depth 
(feet)

Table L-21 
(continued)

Boring
Location

VOA’s
Methylene Chloride
Acetone
Carbon Disulfide

VOA’s (continued)
4-Methyl- 2-pentanone
2-Hexanone
’Tetr achloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene

. Styrene
To.tal Xylenes



Table L-22*

Sample
No.

(mq/kg)
BB-21 S-1 8-10

(uq/kq)
VOA ■ s

(mq/kq)
10-12S-2

17-17.5S-3

(uq/kq)

(mq/kq)
21-21.6S-4

L-280686B

4 J
36
1 J

22

Concen
tration

Compounds Tested For 
Compound Identified

Depth 
(feet)

Summary of Results - BB-21 
Burn Area

BNA’s
ND*

BNA's
ND*

Methylene Chloride
Acetone
Carbon Disulfide
4-Methyl- 2-pentanone
Total Xylenes

J = Compound identified below lower limit of detection; value 
shown is estimated.

*ND = Not detected above lower limit of detection.

Pesticide/PCB's 
ND*

Pesticide/PCB’s
ND*

Boring
Location

BNA ’ s 
ND*

VOA’S
Methylene Chloride
Acetone
Carbon Disulfide
2-Butanone

SNA’s
NA*

2 J
60
2 J
2 J
2 J



Table, l-23

Groundwater Sampling Results

CompoundLocation

BNA
MW-7

Metals

L-29.0686B

106,000
144

' 23,200,000
2,100

23

18
9 J 

28
28
6 J. '
4 J
5 J
3 J
5 J
9 J 

34 
.12 J

3 J 
37
28
18
10 J 
13 J
22
12 J
9 J
3 J

Concentration 
(ug/L)

Aluminum
Arsenic 
Beryl 1ium 
Calcium
Iron 
Magnesium 
Manganese 
Mercury 
Potassium 
Silver 
Sodium 
Thallium 
Zinc

1,100
44
21

56,900
4,680
1,410

44
0.2

Phenol
2-MethyIpheno1
4-Methylphenol
2,4-DimethyIphenol
Naphthalene
2-MethyInaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
di-n-Butyl Phthalate
Fluoranthene 
Pyrene
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Ptha late 
Chrysene
Benzo(b)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene



L-23

Location Compound

VOA
MW-8

BNA

MW-9

VOA

L-30
0686B

1 J
22

2 J

28
1, 180

15
1 J
4 J

97
4,620

59
26

2 J
60
8

75
39

950
14,400

75 J
25 J

225 J
50 J
50 J
25 J

650
25 J
75 J
25 J
50 J

Concentration 
(ug/L)

Methylene Chloride
Acetone
Chlorobenzene

Table 
(continued)

Naphthalene
2-Chloronaphthalene
Phenanthrene
Anthracene
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene

Vinyl Chloride .
Methylene Chloride
Acetone
1.1- Dichloroethene
1.1- Dichloroethane
t rans-1,2-Dichloroethene 
Chloroform
1.2- Dichloroethane
1.2- Dichloropropane
trans-1,2-Dichloropropene 
Trichloroethene
1.1.2- Tr ichloroethane
Benzene
Tetrachloroethene



Table .L-23
(continued)

•■4

CompoundLocation

VOA (continued)

Arochl'or-1254 28.0MW-12 .

= Compound detected below detection limit. The value is. J
estimated.'

L-310686B

3 J
4 6

312
3 J

Concentration 
(ug/L)

1,1,2/2-Tetrachlorothane
Toluene
Chlorobenzene
Total Xylenes
Pesticide/PCB



Table L-24

Station Parameter

FB-l

Field Blank

L-320686B

Summary of Results. - Quality Assurance 
Halowax Area(Soil)

BNA' 5 
ND*
BNA’s
ND*

Concentration 
(ug/L)



L-2 5Table

Station Parameter

BB-1

• L-33
0686B

•X

Concentration 
(ug/L)

3 J
1 ■ J

Summary of Results - Quality Assurance 
Burn Area (Soil)

1 J
8 J
9 J

Pest icide/PCB‘.s
ND*

. BNA/_S. ■
Di-n-Butyl Phthalate
Bis(2-Ethyhexyl)Phthalate

VOA's
Methylene Chloride
Acetone
2-Butanone



Table L-26

Station Parameter

Field Blank

L-34
0686B

25
33
15

1,400

Summary of Results - Quality Assurance 
Buildings 35A/38A Area (Soil)

Concentration 
(ug/L)

Metals
Beryllium
Copper 
Manganese
Sodium



Table L-27

Station Parameter

Trip Blank 2,900'

Field Blank 140

L-350686B

■ CN 
ND

Summary of Results - Quality Assurance 
(Groundwater)

Concentration 
(ug/L)

VOA's
Methylene Chloride
Metals 
Aluminum 
Arsenic 
Beryllium
Potassium
Sodium

4.4
21

1,020
14,900
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APPENDIX N

0791B

GREAT. LAKES WATER. LEVEL DATA 
(NOAA, CORPS OF ENGINEERS)



Wyandotte, Michigan on DetroitStation 4030:

0686B

National Oceanic Atmospheric Administration (NOAA) 
Great Lakes Water Levels

.1960 through 1986
1986.. January.. through September
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U.S. Army Corps of Engineers
Monthly Bulletins of Lake Levels 

for the Great Lakes
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Clair

Jhe attached bulletin shows

new

There is no similar

now
A seventh^

-8^

, adverse
The barge, lodged

adverse consequences of'fluctuating pfeat Lakes water levels. The Governments asked 
for an interim report by one year after the study begins and for a filial report by 
May 1, 1989.

*

necessary
The

L.._  ..
Plan 1977 outflow setting, 
emergency, action, knp\^ as

Without the emergency action.

Rainfall on ^he flreat,lakes Awe JverMe durlnR the month of

b^en set and for Lakes Michigan-Hpron, !^ was the eley^iith^nth straight. The Lake ,
Erie level has'.been ■ less‘ tVa.h its record monthly hig.b pply .onca, in April, since October 
1985. irtiile Lake^Superior again did npt set" a pew mpntbly record for August, it remains 
extremeij^ high ^itran Augpst 5ist level pf bOl .81 feef, : Tlw attached bulletin shows 
that all the Great Lakes except Lake Ontario are predicted to remain extremely high 
through the eiid df February 1987'..RipariaP property alert to take

''' ^'"precautions in advance of thp fall storm ppri^d. '
x,.^ International Joint Commission (IJG) is cpptipuing-to direct the outflows for 

the two Great Lakes that are regulated. Thp' Lake Superior pi^tflow is at its specified 
Plan 1977 outflow setting,'but the Lake Ontario outflow'is being regulated under an 
emergency, action, known as Critepipn' (k) and prpyide.d for in the IJC’s Ordys of Approve^ 
The emei-gehcy action in August increased the outflow by ^pre, t^n 17,000 cfs which reduce! the Lak<Ontario'level 0.25 fppt below that leyel that would have occurred us | 
the regulation plan outflows. 'The emergency action has bpen in effect throughout 1986 
drid has reduced the Lake Ontario level by about 2; 3 feet. ■ 
Lake. Ontario would hive broken its all-time' record high level (248.06 feet) in May 1986. 
Shipping interests have been informe! of the higher St. Lawrence River velocities and 
strong cross-cuirents created by’the oyerdischairgee dictated by the emergency action.

On August 1, 1986, the Governments of Canada and the United States issued a
Reference, to the IJC for, a comprehehsiye. multi-year stutiy of .methods to alleviate the 

of'fluctuating Great Lakes water levels. The Governments asked

recent barge accident at the bead of the Niagara <Riypr is having a small, 
effect ob ebe levels of Lakes Erie. 8b ^lair apd Michigan^wpn. The barge, lo 
Against the center pier. of the Peade bridge, is i^pedin| the flow of the river byb.OOO- 
yidod cubic feet ■ I>er “aeppp!. ' The pwp.er of the barge is: currently formulating a plan for 
its removal, "if fbe p^er’capppt of Engineers will
use an .emer^ncy. anthprity tp. !p tbp-WOr ’̂ .•

"rh^ Corps 6£ Engineers has authority, ppder Public Law W^S to carry out preventive 
work pf’^or t6% flbpi threat tb life ap4 1™Pi°Yb*i P>bpPpt:^X" ^5 program, known as 
Advance'MeasbrM. is applicable tp areas threatened with inu^atiop. There is no similar 
authority'appiiddble fb sHpre brosiop threat^, Lp liichi§^^,.,;eppatruction of five approved 
Advance Measures projects is now substantially comp.lete: bppa Pier, Estral Beach,.Detroit 
Beach in Frehchtb^ Township, and Labo Islapi apd/MMl^njan’i^^ Township. A-
sixth project; -tlie"Grodi Road area in Erie Township;, ia under construction. A seventh^^^j, 
project, the Village of Quanicsssee in Tuscola County, was: r^eptly approved and is

Rainfall pp: thP Preat. Lakes^ ^esin. wa^

high supplies. J

and Erie. ^^Pr St.
Erie level has .i




