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I. INTRODUCTION

In 1976, the Resource Conservation and Recovery Act (RCRA)

was passed into law. This Act regulates hazardous waste

management activities and required that the U.S. Environmental

Protection Agency (U.S. EPA) issue regulations to implement this

hazardous waste management program. The U.S. EPA published a

wide-ranging set of hazardous waste regulations on May 19,

1980. One of the requirements of these regulations was that all

facilities that store, treat, or dispose of hazardous waste

submit Part A of a RCRA permit application by November 19,

1980. This submission allowed these facilities to operate as

"interim status" facilities as long as they complied with

regulations in 40 CFR Part 265. Facilities could operate under

interim status until they were requested or voluntarily submitted

Part B of the permit application.

AVCO Lycoming Textron, Stratford Army Engine Plant (herein

after referred to as AVCO or AVCO Lycoming) is currently

operating four hazardous waste surface impoundments. AVCO

submitted Part A of the RCRA permit application to the U.S. EPA

on November 13, 1980. The AVCO Part A permit application listed

four different types of hazardous waste management processes,

which are listed below;

A storage capacity of 110 55-gallon drums for a total

storage capacity of 6050 gallons.

A storage capacity of 908,940 gallons in four surface

impoundments.
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Treatment capacity of 504,000 gallons per day in a

tank (Chemical wastewater treatment system).

A storage capacity of 40 tons in a tank.

The only activity of the four above hazardous waste

management activities that needs to be permitted is the storage

of hazardous wastes in the surface impoundments. The storage of

hazardous wastes in containers and tanks does not need to be

permitted because the waste is shipped off-site within 90 days of

the time it is placed into the container or tank (40 CFR Part

262.34). In addition, the U.S. EPA suspended the applicability

of 40 CFR Parts 122, 264, and 265 to owners and operators of

wastewater treatment tanks that receive, store, and treat

wastewaters that are hazardous waste or that generate, store or

treat a wastewater treatment sludge which is a hazardous waste

where such wastewaters are subject to regulation under Sections

402 or 307(b) of the Clean Water Act (40 CFR 265.1(c) (10);

FR—November 7, 1980 pp. 76074—76075). Since AVCO's effluent from

their chemical wastewater treatment is subject to Section 402 of

the Clean Water Act, the chemical wastewater treatment system is

not subject to the above—cited RCRA regulations.

RCRA was amended in 1984 and signed into law on

November 8, 1984. This action is referred to as "The Hazardous

and Solid Waste Amendments of 1984". Section 213 of these

amendments states that in the case of land disposal facilities

which have been granted interim status under Section 3005 of RCRA

before November 8, 1984, interim status shall terminate on
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November 8, 1985 unless the facility submits Part B of the permit

application before this time and meets other conditions.

As previously mentioned, AVCO is currently operating four

surface impoundments. It is planned to close these surface

impoundments in the spring of 1986. Because the surface

impoundments will not be closed prior to November 8, 1985, AVCO

is submitting Part B of the RCRA permit application to U.S. EPA

Region I and the Connecticut Department of Environmental

Protection (DEP).

The general requirements for a Part B permit application

are provided in 40 CFR Part 270.14. 40 CFR Part 270.14

identifies the specific 40 CFR Part 264 technical requirements

that are applicable to the permit application as well other

requirements. In addition to these general requirements, there

are more specific requirements for surface impoundment operation

in 40 CFR Part 270.17.

The AVCO Part B permit application addresses the above

regulatory permit requirements. Because AVCO plans on closing

the surface impoundments in May 1986, the closure plan should be

reviewed with this closing date in mind.
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II. FACILITY DESCRIPTION

General

The AVCO facility, which is owned by the U.S. Army and

operated by AVCO Lycoming Textron is located in Stratford,

Connecticut just south (approximately 1,000 feet) of where the

Housatonic River enters the Long Island Sound. The major

activities of the facility include the production of tank and

aircraft engines. The production of these engines includes the

plating of engine and other miscellaneous pieces in zinc,

cadmium, chrome, copper, magnesium, nickel, and black oxide

baths. Other baths associated with these plating baths include

cleaning baths (such as acid and alkaline cleaners) and rinse

(water) baths. The spent baths and rinse water are discharged to

an equalization lagoon prior to being treated. In addition,

wastewater from several other areas of the plant are sent to the

equalization lagoon. The plant areas contributing flow to the

equalization lagoon are summarized below:

Main plating area

Anodizing area

HAE"^rea

Tumbling machine effluent

Wash tub operation

Wet air scrubbers

Condensate and cooling water

Quality assurance lab

Plasma spray booth area
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Engine overhaul area

Materials lab.

More information on the composition of these wastewater sources

is provided in the Waste Analysis Plan (Part V). A map of the

AVCO facility is provided in Figure II-l. The location of the

wastewater source areas, equalization lagoons and sludge storage

lagoons are shown on this figure. Figure II-2 shows and aerial

photograph of the area surrounding the AVCO facility.

The wastewater in the equalization lagoon is pumped to a

chemical wastewater treatment system. This system first treats

the cyanides contained in the wastewater by alkaline

chlorination. Next, the chromium in the wastewater is reduced to

the trivalent state with sulfuric acid and sodium

metabisulfite. After the cyanide and chrome are treated, the

free metals are precipitated as metal hydroxides with a lime

treatment. The overflow from the treatment system clarifier is

discharged to an outfall near the treatment plant in accordance

with an NPDES permit under Section 402 of the Clean Water Act.

The settled metal hydroxide sludge is pumped to one of three

sludge storage lagoons.

The approximate surface areas of the four surface

impoundments are presented below:

Surface Impoundment Surface Area
2

Equalization Lagoon 25,600 ft*.
Sludge Storage Lagoon (South) 9,140 ft*2
Sludge Storage Lagoon (Middle) 7,920 ft«2
Sludge Storage Lagoon (North) 12,600 ft.
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The total area occupied by these impoundments is approximately

1.3 acres.

The equalization lagoon is lined with a bentonite liner

whereas the three sludge holding lagoons are unlined. The volume

of sludge material in the four lagoons is estimated to be

approximately 10/500 cubic yards. This volume has been

determined through current lagoon topography and knowledge of the

base elevation of the lagoons.

The hazardous waste in the equalization lagoon consists of

the following:

Wastewater treatment sludges from electroplating

operations (U.S. EPA Hazardous Waste #F006)

Spent cyanide plating bath solutions from electroplating

operations (U.S. EPA Hazardous Waste #F007)

Spent stripping and cleaning bath solutions from

electroplating operations where cyanides are used in the

process (U.S. EPA Hazardous Waste #F009)

Waste streams that exhibit the EP Toxicity

characteristic for cadmium and chromium (U.S. EPA

Hazardous Waste #'s D006 and D007, respectively)

The volume of material discharged to the equalization

lagoon that has the EPA hazardous waste #'s F007 and F009 is

approximately 1,600 gallons per day. The majority of this

wastewater is the rinsewater used to clean plating pieces. The

amount of wastewater discharged to the equalization lagoon

exhibiting the EP Toxicity Characteristic for cadmium and/or

II-5
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chrome is approximately 77,500 gallons per day. Wastewater

treatment sludges are accumulated in the equalization lagoon

because of the settling of suspended solids from the stored

wastewater. The sludge generated in the chemical wastewater

treatment system (EPA Hazardous Waste #F006) is discharged to one

of the three sludge storage lagoons. The volume of this material

discharged to the holding lagoons is approximately 7,700 pounds

per day (960 gallons per day).

In the spring of 1986, a new chemical wastewater treatment

system will be completed. This new treatment system will include

an equalization tank to replace the equalization lagoon and a

filter press to dewater the sludge will replace the sludge

holding lagoons. Once this new system is on-line, the

equalization lagoon and sludge storage lagoons will be closed

according to the closure plan.

Hydroqeoloqy

The AVCO Lycoming facility is underlain by glacial

stratified drift deposits. The stratigraphy of the deposits

beneath the lagoons has been determined by examining the logs of

borings that were drilled for this and previous investigations.

The following description is based on the boring logs which are

currently available (borings B-1 through B-18, Metcalf & Eddy,

Inc., 1985 (see Appendix C for the boring logs); borings B-1

through B-15, Haley & Aldrich, 1982). Boring logs for existing

observation Wells Nos. 1-7 are not currently available. Borings

B-1 to B-18 by M&E were visually classified in the field

II-6
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utilizing the Unified Soil Classification System. Soil lab tests

were also performed on selected soil samples. The location of

the borings is presented in Figure II-3.

The uppermost 5 to 15 feet of soil generally consists of

one or more of the following materials: fine to coarse sand with

a trace of silt (SP); silty sand (SM); or fill, which is

typically sand and gravel with varying amounts of silt. These

uppermost materials are underlain by a variable thickness layer

of peat (OL). The organic peat was encountered in seven borings

(B-2, B-4, B-5, B-8, B-9, B-10 and B-12). The subsurface soils

below the uppermost strata and the peat (where present) consist

primarily of fine to coarse sand with varying amounts of gravel

and a trace of silt.

Maps prepared by the US Geological Survey (Wilson, et.

al., 1974) indicates that bedrock occurs at a depth greater than

120 feet. No known data are available regarding the depth to

bedrock at this facility.

The peat zone ranged from a minimum of 5.5 feet to a

maximum of 20 feet in thickness in borings B-4 and B-10,

respectively. Depth to the top of the peat layer ranged from a

minimum of 6 feet to a maximum of 17 feet below existing ground

surface in borings B-2 and B-8, respectively. Rock was not

encountered in any of these borings.

Previous subsurface investigation work has been performed

on this site by other consultants (Haley & Aldrich, Inc./R.F.

Weston, B-1 to B-15, November 11, 1982). Similar soils were
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encountered in their borings. Seven observation wells (OW-1 to

OW-7) were also installed and are being monitored in a separate

AVCO-Lycoming project.

Borings B-1 to B-15 by Haley & Aldrich/Roy P. Weston

ranged in depth from 11.5 feet to 51.5 feet. Boring B-13 was

completed to refusal at 25.3 feet. Silty sands and mixtures of

sand and coarse-fine gravels and peat were encountered in these

borings. Rock was not encountered.

As part of this subsurface investigation program

observation wells were installed in six borings (B-1, B-2, B-6,

B-14, B-15 and B-17). These wells will supplement the existing

observation wells (1 to 7) currently being monitored by Leggette,

Brashears and Graham, Inc. for water quality.

The AVCO facility and associated lagoons are located in a

relatively flat area near the mouth of the Housatonic River.

Ground surface elevations are generally lower than 10 feet (above

zero. National Geodetic Vertical Datum). The water table is also

fairly flat, and marshy areas with tidal channels exist in the

vicinity of the site.

A surface water drainage divide and an inferred

groundwater divide exist west of Main Street. Under undeveloped

conditions, groundwater in the shallow part of the aquifer in the

vicinity of the lagoons would be expected to flow primarily

southeastward toward the tidal ditch or eastward to northeastward

toward the Housatonic River. A percentage of the groundwater
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would be expected to flow downward into deeper parts of the

aquifer.

The development of the area has probably had some

significant effects on the hydrologic system. The large

buildings and paved areas with storm drainage systems greatly

reduce groundwater recharge and generally cause a lowering of the

water table. The excavation of ditches in tidal marshes may

lower the water table and may facilitate the infiltration of salt

water into the aquifer if the poorly permeable tidal marsh

deposits are totally removed. Storm drainage pipes, if placed

below the water table with gravel bedding, may also create

pathways for groundwater drainage and subsequent lowering of the

water table and changes in groundwater flow directions. Another

factor which may influence groundwater movement at the site is

the possibility of seepage from the equalization lagoon No. 1,

which is reported to have a bentonite liner, and from the sludge

storage lagoons No. 2, 3 and 4 which are unlined. Previous water

level monitoring has indicated the possibility of groundwater

mounding around the lagoons.

Examination of the water level data that are available

both from recent monitoring of the six installed by Metcalf &

Eddy wells and from previous monitoring of the seven existing

monitoring suggests the following conclusions:

11-10
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1. Water levels in existing well No. 5 are elevated

according to water level measurements in existing

wells No. 1-7 by others, due either to seepage from

the equalization lagoon or to tidal effects.

2. Significant variations among the water levels in

existing wells No. 1, 2 and 3, are apparently due to

seepage from the sludge storage lagoons. These wells

are completed in relatively poorly permeable

materials. Although boring logs are not currently

available for these wells, the logs from nearby

recently installed wells indicate that existing wells

No. 1, 2, 3 and 5 are screened in peat and silty sand.

Based on water level data obtained from the new

observation wells a contour map of the phreatic surface was

developed (see Figure XIV-2). The phreatic surface contours

indicate high water levels north of Lagoons No. 2, 3 and 4. The

phreatic surface grades down slope in the southerly direction.

Lagoons No. 2, 3 and 4 are unlined. Based on this

information and the corresponding field data the high water

levels may be due to artificial recharge by downward seepage from

the three unlined lagoons. Mounding has not been shown on the

phreatic surface contour map in the area of lagoon No. 1.

Further water level data from existing well No. 5 may contradict

this.
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Based on the prepared phreatic surface contour map and

associated gradients it is estimated that groundwater flow

radiates uniformly outward from the area of boring B-6/0W.

However, water level data from existing observation well

measurements by L,B&G indicate that the groundwater flow may be

radially outward from all lagoons. However, a complete set of

water level readings from all observation wells is required to

substantiate flow direction.

Stevens recorder data obtained from existing well No. 5

indicated that groundwater levels fluctuate with the tidal cycle

at this location. Groundwater level data from OW-1, B-6 and B-17

as recorded by Stevens recorder indicated no tidal fluctuation in

these observation wells. Due to the uncertainty associated with

the data recorded and the short period of record it is

recommended that this study be continued to quantify and confirm

this information.

Based on the soil strata encountered the following

permeabilities have been extrapolated from laboratory data:

silty sand (SM) K = 3 x 10"^ CM/SEC; poorly graded sand (SP) K =

150 X 10"^ CM/SEC; low plasticity silt (ML) K = 1 x 10"^ CM/SEC;

peat (OL), K = 0.75 x 10"^ CM/SEC.

Soil profiles developed from M&E boring information

indicate that the lagoons are underlained by the silty sand (SM)

soil zone. As a result, contaminant transport may be restricted

to this soil strata. The organic peat zone which is interlayered

between this soil and the higher permeability poorly graded sand

found at depth may also affect contaminant transport.
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The groundwater in the general area of the AVCO facility

is classified as Class GB water. The definition of Class GB

water is as follows from the Connecticut Water Quality Standards

and Classifications:

Class GB area may be suitable for receiving discharges
permitted in Class GAA and Class GA. In addition/ these
groundwaters may be suitable for receiving certain treated
industrial process waters amenable to further treatment by
the soils. Such discharges shall not cause degradation of
groundwaters that could preclude future use of the
groundwater for drinking supplies without treatment or
violate adjacent surface water classification.

Class GB groundwaters are those located in areas where
historical, industrial, commercial or residential
development has or is likely to render the groundwaters
unsuitable for drinking water without treatment, however,
the intent is to prevent new discharges from causing
further degradation.

At the present time, the ground water flow direction has

not been definitively determined. The ground water elevation

data suggests that there may be some ground water mounding below

the equalization lagoon and that the flow direction may be toward

the Housatonic River and/or the Marine Basin.
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III. LOCATION INFORMATION

General

Information on the location of the facility in regard to

seismic activity and floodplain information is required by 40 CFR

270.14(b)(11) and 264.18. The information presented in this

section has been developed in compliance with these

requirements. This information pertains to the equalization

lagoon and the three sludge storage lagoons.

Seismic Considerations

The AVCO Lycoming facility is an existing facility located

in Stratford Connecticut, and is not within any of the political

iurisdictions listed in Appendix VI of 40 CFR Part 264. As such,

none of the requirements of 40 CFR 270.14(b)(11) and 264.18

regarding seismic considerations are pertinent to this facility.

Floodplain Information

The intent of the floodplain regulations is to prevent the

release of hazardous wastes from a facility during a flood. A

determination must be made as to whether the facility is within

the 100-year floodplain. If the facility is within the

floodplain additional information must be provided. This

information includes the following;

1. Analyses indicating the various forces expected to

result at the facility during a 100-year flood.
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2. Information on the facility design and flood

protection devices and their ability to prevent

washout.

3. If applicable, in lieu of (1) and (2) above, a

detailed description of procedures to be followed to

remove the hazardous waste from the facility before it

is flooded.

The regulations stipulated in 40 CFR 264.18 require that

any facility located in a 100-year floodplain be designed to

prevent washout by a 100-year flood unless: (a) procedures are

in effect which will allow the waste to be removed before flood

waters reach the facility or (b) it can be demonstrated that no

adverse effects on human health or the environment will result if

washout occurs.

Floodplain Location. A Flood Insurance Study has been

conducted by the Federal Emergency Management Agency (FEMA) for

the Town of Stratford, Connecticut. This study region includes

the AVCO facility. From this study it is determined that the

equalization lagoons and sludge storage lagoons are within the

100-year floodplain. Figure III-l is a copy of the Flood

Insurance Study mapping, with the AVCO facility location

identified. The 100-year stillwater flood elevation at the

facility is 10 ft., with a maximum wave crest elevation of 13

ft. These elevations are with reference to the National Geodetic

Vertical Datum (NGVD) of 1929. The facility is not within an

area classified as having wave action velocity.
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Flood Protection. The entire AVCO Lycoming facility is

protected by a flood protection dike with six pump houses used to

pump out interior drainage. The top elevation of this dike is

approximately 12 ft. (NGVD 1929 datum). This is above the

100-year stillwater flood elevation of 10 ft. The maximum 100-

year wave crest elevation (13 ft.) may overtop the dike, but

extensive flooding in the dike interior is not expected since the

base flood elevation is below the dike crest and the flood waters

will not be sustained at the maximum wave crest elevation. The

facility area is not classified as a velocity wave region in the

Flood Insurance Study, and wave forces on the dike should not be

excessive. The flood protection dike surrounding the AVCO

Lycoming facility is expected to prevent flood waters from

reaching the lagoons during a 100-year flood.
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IV. WASTE CHARACTERISTICS

General

Information on the chemical and physical characteristics

of the waste for which the permit application applies must be

submitted in accordance with the requirements of 40 CFR

270.14(b)(2) and 264.13(a). The information requirements and

regulations require that the data submitted must contain the

information needed to properly handle the waste at the

facility. The areas of the AVCO Lycoming facility to which

these requirements apply are the equalization lagoon and the

three sludge storage lagoons. Influent to the equalization

lagoon is from various processes at the AVCO facility, including

metal plating and finishing operations. The wastewater contained

in the equalization lagoon is pumped through a chemical waste

treatment plant, and metal hydroxide sludge from this process is

pumped to the sludge storage lagoons. More information on the

processes generating the waste stream influent to these lagoons

is included in Section II, Facility Description, and Section V,

Waste Analysis Plan.

Waste Characteristics

The primary waste constituents of concern at the surface

impoundments include chromium, other heavy metals, and cyanide.

Influent to the equalization lagoon is aqueous while sludge is

contained in the sludge holding lagoons. Sampling of these

wastes was conducted as part of the preliminary design work for
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the new chemical waste treatment plant currently under

construction. Composite samples were collected at the

influent and effluent of the equalization lagoon, and grab

samples were collected of the sludge accumulated in the

equalization lagoon and the north sludge storage lagoon. These

sampling locations are shown in Figure IV-1. Samples were

analyzed for solids content, cyanide, and metals. Sludge samples

were also analyzed for leaching characteristics via the EP

toxicity test. Results of sampling at these locations are

presented in Tables IV-1 and IV-2. The EPA hazardous waste

identification numbers assigned to the wastes are also given in

these tables.

1. "Concept Engineering Report, Stratford Army Engine Plant,
Chemical Waste Treatment and Disposal", Weston, 1982.
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TABLE IV-1. Summary of Aqueous Sampling Results

Parameter

Sample Concentration (mq/1)
Equalization Equalization
Lagoon Lagoon
Influent Effluent
(EPA Haz. (EPA Haz.
Waste P007, Waste F007,
P009) F009)

Suspended Solids 5.0 2.0

Amenable Cyanide 0.08 0.014

Total Cyanide 0.111 0.031

Cadmium <0,05 <0.05

Total Chromium 2.1 6.4

Hexavalent Chromium 2.0 6.3

Cobalt <0,05 <0.05

Manganese 0.04 0.05

Nickel 0.21 0.16

Iron 0.33 0.33

Zinc 0.20 0.12

Copper 0.66 0.13

1. Results from Weston (1982). Samples collected on 5/14/81
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TABLE IV-2. SUMMARY OF SLUDGE SAMPLING RESULTS

mSample Concentration
Sludg

Parameter

Equalization
Lagoon Sludge

(EPA Haz. Waste F006)

e Storage
Lagoon

(EPA Haz. Waste F006)

Constituent Analyses

Total Solids (%) 12.10 27.4

Amenable Cyanide (mg/kg) 120 13

Total Cyanide (mg/kg) 149 108

Cadmium 63.0 18.0

Total Chromium 6580 13920

Hexavalent Chromium 17.4 <4

Cobalt 3.6 6.8

Manganese 300 440

Nickel 460 560

Iron 1480 2560

Zinc 190 172

Copper 1080 1720

P  Toxicity Analysis

Arsenic <0.01 <0.01

Barium 0.10 0.13

Cadmium 0.27 0.12

Chromium 6.9 0.13

Lead <0.05 <0.05

Mercury <0.001 <0.001

Selenium 0.027 0.018

Silver 0.5 <0.5

1. Results from Weston (1982). Samples collected on i
2. All concentrations in mg/1 unless otherwise noted.
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V. WASTE ANALYSIS PLAN

General

AVCO Lycoraing Textron, Stratford Army Engine Plant (AVCO

or AVCO Lycoming) located in Stratford, Connecticut manufacturers

tank and aircraft engines along with other products. AVCO s

manufacturing process includes the plating of various engine and

miscellaneous pieces in zinc, cadmium, chrome, copper, magnesium,

nickel, and black oxide baths. Other baths associated with the

plating operations include cleaning baths (such as acid and

alkaline cleaners) and rinse water baths. The spent baths and

rinse water are discharged to an equalization lagoon prior to

being treated. In addition to the plating wastes, wastewater

from several other areas-^of the AVCO facility are sent to the

equalization lagoon. The composition of the wastewater from

these various sources is presented in this Waste Analysis Plan.

From the equalization lagoon, the wastewater is pumped to

an chemical wastewater treatment system. The overflow from the

treatment system clarifier is discharged to an outfall near the

plant in accordance with an NPDES permit. The settled metal

hydroxide sludge is pumped to one of three sludge storage

lagoons.

In addition, waste products are stored in containers on

site for subsequent off—site disposal. Discarded commercial

chemicals and other hazardous wastes are stored in 55-gallon

drums. These drums are maintained in the hazardous waste staging
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area prior to being moved to the containerized hazardous waste

storage area near the wastewater treatment system.

The hazardous waste stored in tanks and containers at the

AVCO Lycoming facility is shipped off~site within 90 days of the

time it is placed in the containers or tanksf and therefore does

not require RCRA permitting (40 CPR Part 262.34). ThuS/ the

material that is addressed in this Waste Analysis Plan is the

waste sent to the equalization lagoon and the three sludge

storage lagoons.

AVCO has been asked by the U.S. EPA and the Connecticut

Department of Environmental Protection (DEP) to prepare a closure

plan with regard to the equalization lagoon and the three sludge

storage lagoons. AVCOf with the assistance of the Corps of

Engineers/ has redesigned their chemical wastewater treatment

system so that the lagoons will no longer be used after May

1986. Therefore/ closure of the lagoons will begin in May 1986.

The information and procedures put forth in this Waste

Analysis Plan pertain to the operation of the equalization lagoon

and three sludge storage lagoons prior to closure. This Plan has

been developed in accordance with the requirements of 40 CFR

270.14(b)(3) and 264.13.

Waste Description

Waste Generation Process. Wastewater from several areas

of the AVCO Lycoming facility contribute flow to the equalization

Tagoon. The approximate flows from each of these plant areas/
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including the main plating area, are presented in Table V-1. The

locations of these wastewater sources and the surface

impoundments are shown in Figure V—1. These flows are based on

information presented in a concept engineering report developed

for the AVCO chemical waste treatment plant currently under

construction (Weston, 1982).

The flows presented in Table V-1 differentiate between

chromium and cyanide wastes, which are the two wastes of

principal concern in the treatment process. Although the plating

room waste does not contribute a large percent of the total flow

to the equalization lagoon, the majority of the metals and

cyanides discharged to the treatment system are generated in this

area. The cyanide waste from the main plating area represents

over 90 percent of the cyanide waste influent to the treatment

process.

The composition and volume of the plating baths at the

AVCO Lycoming facility are presented in Table V-2. Chemical

usage and bath disposal rates are dependent on the ongoing

plating operation. The composition of the plating and cleaning

baths is altered during plant processes. When the baths no

longer function as required due to contamination or other factors

that affect bath performance the bath contents are discharged to

the equalization lagoon or are treated for reuse. The criteria

regarding when each bath must be treated or disposed of vary from

bath to bath. 'The approximate frequency of plating bath disposal

is once each month.
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TABLE V-1. SUMMARY OF FLOWS TO EQUALIZATION LAGOON(1)

Wastewater Source

Average
Chromium

Waste

(gpd)

Average
Cyanide
Waste

(gpd)

Average
Common

Waste

(gpd)

Average
Total Flow

(gpd)

Main Plating Area 1,100 1,500 1,700 4,300

Anodizing Area 18,500 - 13,700 32,200

HAE Area 25,200 - 10,800 36,000

Tumbling Machine Effluent - - 4,000 4,000

Wash Tub Operation - - 1,800 1,800

Wet Air Scrubbers 27,000 -
- 27,000

Condensate and Cooling Water - 104,000 104,000

Quality Assurance Lab - - 100 100

Plasma Spray Booth Area 5,600 -
- 5,600

Engine Overhaul Area - - 700 700

Materials Lab 100 100 100 300

Total Flow 77,500 1,600 136,900 216,000

Percent of Total 36 <1 63

1. From Weston (1982).
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TABLE V-2. SUMMARY OF PLATING BATHS, AT AVCO LYCOMING
STRATFORD FACILITY

Bath

Description

Operating
Volume

(gallons) Composition

Alkaline Permaganate 550
Descaler

Electrolytic Descaler 360

Alkaline Soak Cleaner 550
Alkaline Derust 525
Muriatic Acid Pickle(2) 360
Nitric Acid Pickle 180
Cathodic Etch 180

Nitric Passivate 360
Nitric-Hydrofluoric 550

Pickle

Hydrofluoric Acid Etch(2) 180
Zinc Phosphate 360
Cadmium Plate 360

Chromium Plate (10) 180

Copper Plate (2) 360

Manganese Phosphate 100

Nickel (Wood's Bath) (2) 180

Chromium Strip 360
Copper Strip (2) 360

Nickel Plating - 360
Sulfamate (2)

Black Oxide 360

Alkaline permanganate salts
(1375 lbs) (Turco 4338 or
equivalent)

Descaling cleaner (720 lbs);
sodium cyanide (360 lbs)
Steel cleaner (33 gal.)»
Turco 4181 (1575 lbs);
ea.Muriatic acid (360 gal.)?
Nitric acid (40 gal.);
Sulfuric acid (63 gal.);
hydrofluoric acid (9 gal.)
Nitric acid (72 gal.)
Nitric acid (165 gal.);
hydrofluoric acid (82.5
gal.)
Hydrofluoric acid (60 gal.)
Zinc phosphate (270 gal.)
Sodium cyanide (405 lbs);
cadmium oxide (80 lbs.);
brightener (16 lbs)
(Rohco Super XL or
equivalent)
Chromic acid (1360 lbs);
sulfuric acid (61 oz.)
Copper cyanide (140 lbs);
sodium cyanide (180 lbs);
potassium hydroxide
(60 lbs); Rocheltex (22 gal.)
Manganese phosphate (5.5
gal.); steel wool (1 lb)
Nickel chloride (360 lbs);
muriatic acid (22.5 gal.)
M & T compound 80 (720 lbs)
Chromic acid (1440 lbs);
Sulfuric acid (11.2 gal.)
Nickel sulfamate solution (360
gal.)

Black oxide salts (2160 lbs)

From "Report for the Abatement and Control of Plating Area
Corrosion", Alonzo B. Reed, Inc., May, 1985.

V-6

METCALF A EDDY



In addition to the plating bath waste, rinse water from

the plating processes is sent to the equalization lagoon. Rinse

water baths are used throughout the plating operation so that

baths are not cross—contaminated and so that the pieces are

cleaned properly. Some of the rinse water baths have continuous

overflow, while others are dumped periodically. Water from these

rinse water baths and from periodic rinsing of the plating bath

tanks comprises the bulk of the wastewater flow from the plating

room to the equalization lagoon. The spent plating baths and

rinse water are sent to the equalization lagoon by draining or

pumping the baths to an open channel drainage system in the

plating room floor. These channels are below the floor

©Igvatxon, and are covered by metal gratxng. The spent bath

liquid drains by gravity to a wet well, and is pumped to the

equalization lagoon.

The plating baths are sent to the equalization lagoon in a

staggered manner, with bath dumping dependent on ongoing plating

operations. Due to the large volume of the equalization lagoon

(approx. 500,000 gallons), concentrations within the lagoon are

expected to remain fairly stable.

The wastewater contained in the equalization lagoon is

sent to the on-site chemical waste treatment system. This system

treats cyanides by alkaline chlorination and reduces chromium

with sulfuric acid and sodium metabisulfate. In addition, it

precipitates the metals as metal hydroxides. The chemical waste

treatment system includes a final clarifier, where precipitated
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solids settle out. The sludge from this clarifier is pumped to

one of the three sludge storage lagoons. Sludge is stored in

these lagoons until such time as the material is shipped off-site

for disposal. The exact composition of the sludge is dependent

on the waste stream influent to the treatment process, although

the sludge should be fairly homogenous due to the large capacity

of the equalization lagoon. The cyanide and hexavalent chromium

content should be low due to the treatment processes.

Waste Analysis Data. As part of the operation of the

chemical waste treatment plant samples are routinely collected

from the waste stream following cyanide treatment. These samples

are analyzed for chromium content to determine the chemical

addition required for treatment. These measurements reflect the

chromium concentration present in the equalization lagoon since

no chromium reduction has been accomplished up to this point.

Recent hexavalent chromium measurements from six daily samples

collected in September, 1985 ranged from 6.8 mg/1 to 12.6 mg/1,

with an average concentration of 9.4 mg/1. These measurements

typify the hexavalent chromirtm concentrations in the equalization

lagoon.

Sampling of the equalization lagoon and sludge storage

lagoons was conducted as part of a concept engineering report for

the new chemical waste treatment plant currently under

construction (Weston, 1982). Composite samples were collected at

the influent and effluent of the equalization lagoons, and grab

samples were collected of the sludge accumulated in the

V-8

METCALF ft EDDY



D
60

53

0
LAGOON

LAGOON

[Tagto^
0D6A

LAGOON

(DTREATMENT
BUILDING^

*^1181 (2)□ ©

SOUTH PARKING LOT

200 200

•H
SCALE IN FEET

LEGEND

1  EQUALIZATION LAGOON INFLUENT

2. EQUALIZATION LAGOON EFFLUENT

3. EQUALIZATION LAGOON SLUDGE

4 SLUDGE STORAGE LAGOON

FIG. V-2 LOCATION OF 1981 LAGOON SAMPLING POINTS

V-9 dfTCALF a rOOY



squalization lagoon and the northern sludge storage lagoon.

These sampling locations are shown in Figure V-2. Samples were

analyzed for solids content» cyanidef and metals. Sludge samples

were also analyzed for leaching characteristics by the EP

toxicity test. Results of sampling at these locations are

presented in Tables V-3 and V-4.

Sampling Plan

General. Sampling of the wastewater treatment plant flow

following cyanide treatment will continue as part of the plants

standard operating procedures. Information from this sampling

and previous sampling in the lagoons as well as knowledge of the

wastewater sources and the composition of the baths used in the

plei'tlng process (Tables V^l? and V""2) serve to characterize the

material that is in the equalization lagoon and sludge storage

lagoons. As part of the waste analysis plan, a sampling plan has

been developed for future waste characterization sampling. This

plan will be implemented in the event that changes in the waste

composition occur that are not documented by previous sampling

data or sampling conducted as part of the plants routine

operations.

Sampling Locations and Schedule. Due to variations in the

plant operation and plating bath disposal practices, the waste

streams discharged to the equalization lagoon and sludge storage

lagoons may not be uniform over time. Sampling in the

equalization lagoon and sludge discharge streams should be

conducted in a random fashion over a full cycle of the plating
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TABLE V-3. SUMMARY OF AQUEOUS SAMPLING RESULTS^^^

Sample Concentration

Parameter

Equalization Equalization
Lagoon Influent Lagoon Effluent

Suspended Solids 5.0 2.0

Amenable Cyanide 0.08 0.014

Total Cyanide 0.111 0.031

Cadmium <0.05 <0.05

Total Chromium 2.1 6.4

Hexavalent Chromium 2.0 6.3

Cobalt <0.05 <0.05

Manganese 0.04 0.05

Nickel 0.21 0.16

Iron 0.33 0.33

Zinc 0.20 0.12

Copper 0.66 0.13

Yi Results from Weston (1982). Samples collected on 5/14/81
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TABLE V-4.

Parameter ̂ ̂  ̂

SUMMARY OF SLUDGE SAMPLING RESULTS^

SamiEle
nn IConcentration

Equalization
Lagoon Sludge

2)

Sludge Storage
Lagoon

Constituent Analyses

Total Solids {%)
Amenable Cyanide (mg/kg)
Total Cyanide (mg/kg)
Cadmium

Total Chromium
Hexavalent Chromium
Cobalt

Manganese
Nickel

Iron

Zinc

Copper

EP Toxicity Analysis

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury
Selenium

Silver

12.10

120

149

63.0

6580

17.4

3.6

300

460

1480

190

1080

<0.01

0.10

0.27

6.9

<0.05

<0.001

0.027

0.5

27.4

13

108

18.0

13920

<4

6.8

440

560

2560

172

1720

<0.01

0.13

0.12

0.13

<0.05

<0.001

0.018

<0.5

r; Results from Weston (1982). Samples collected on 5/14/81.
2. All concentrations in mg/1 unless otherwise noted.
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bath disposal operation (approximately 4 to 6 weeks). This cycle

length should be sufficient to include any normal variation in

wastewater composition from the other plant sources listed in

Table V-1. Each day of the cycle is assumed to have an equal

probability of measuring a particular parameter since the plating

bath dumping schedule is not fixed and the initial day of

sampling will be randomly selected. Variation in wastewater flow

composition from other plant sources is also expected to be

random. Assuming a 42 day sampling cycle and a total of 5

samples collected, a schedule of sampling at the equalization

lagoon and sludge waste stream has been prepared using a table of

random units. Sampling is proposed on days 13,15,38,39 and 42 of

the sampling program cycle. It is proposed that samples be

collected at the sump at Building 63. Wastewater from all plant

sources drain to this sump prior to pumping to the equalization

lagoon. Access to the sump is obtained by a hatch cover located

adjacent to Building 63. The normal water level in the sump is

approximately 15 feet below the slab elevation. Sludge samples

from the treatment plant clarifier are proposed to be obtained at

the influent pipe to the sludge storage lagoons. The sampling

location will coincide with the influent pipe of the lagoon to

which sludge is being pumped at the time of sampling. Sampling

locations are shown in Figure V-3.

The chemical waste treatment plant operates only one shift

per day, with influent to the equalization lagoon and sludge

storage lagoons only during this period. The equalization lagoon
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and sludge lagoon influent will be sampled during this shift on

each scheduled sampling data.

Waste Analysis Parameters. The parameters selected for

analysis at each sampling location are given in Table V-5. These

parameters were selected based on knowledge of the wastes

generated at the facility and information required for proper

operation and environmental protection of the surface

impoundments. The E.P. Toxicity Test (40 CFR Part 261f Appendix

II) will be used on the sludge samples. The rationale for

selecting the waste analysis parameters given in Table V-5 is

presented in the following paragraphs.

pH. The pH of the equalization lagoon influent will be
measured to help characterize the aqueous waste stream.
The pH of the waste stream will determine its
compatibility with the bentonite liner. The cyanide and
chromium removal processes in the chemical waste treatment
plant are pH dependent. In addition to the pH
measurements proposed at the wet wellr pH is routinely
measured at the chemical waste treatment plant.

Chromium and Cyanide. Measurements of hexavalent
chromium, total chromium, and cyanide will be obtained in
both the influent to the equalization lagoon and the the
sludge influent to the sludge lagoons. Cyanide and
chromium are known inputs to the chemical waste treatment
plant and are of concern in terms of environmental
contamination.

Other Heavy Metals. Selected heavy metals will be sampled
in the sludge lagoon influent. As part of the treatment
process metals are precipitated as metal hydroxides. The
metal hydroxides settle out in the clarifier and are
pumped to the sludge lagoons. Since heavy metals are of
concern in terms of environmental contamination, these
parameters will be analyzed in the sludge.

TOC. Total organic carbon samples will be collected in
both the equalization lagoon influent and the sludge
lagoon influent. These analyses will be conducted as an
indicator of the presence of organic pollutants in the
waste stream. The chemical waste treatment system is not
designed for treatment of organic compounds.
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TABLE V-5. WASTE ANALYSIS PARAMETERS

Parameter

Equalization
Lagoon
Influent

Sludge Storage
Lagoon Influent

PH X X

Hexavalent Chromium X X

Total Chromium X

Cyanide X X

Other Heavy Metals

Mercury
Copper
Zinc

Cadmium

Nickel

X

X

X

X

X

Total Organic
Carbon (TOC)

X X

Selected Organics X X

Selected Organics. If significant levels of TOC are
measured in any samples further testing for organic
pollutants will be conducted to determine the compounds
and concentrations present. The organic compounds
analyzed will be selected based on the suspected source of
the organic contamination. Potential analyses include
total organic halide (TOX) and volatile organics.

Sampling Methods. A dipper sampler similar to that

specified in EPA publication SW-846, "Test Methods for Evaluating

Solid Wastes" will be used to obtain samples at the equalization

lagoon wet well and at the sludge discharge to the sludge

lagoons. Duplicate samples will be collected and analyzed at

each location. Sampling at the plating baths and the chemical

waste treatment plant will continue as part of the plant's

operating procedure.
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Analytical Procedures. The analytical procedures to be

used as part of the proposed sampling plan are summarized in

Table V-6. Chain of custody procedures will be used to trace

sample possession from the time of collection. A chain of

custody record will be established for each sample from the time

of collection to completion of laboratory analysis. The chain of

custody record will contain, at a minimum, the following

information:

Name and signature of collector

Date and time of collection

Place of collection

Waste type

Sample number

Analyses to be performed

Times and signatures for each transfer of possession

Procedures for Conducting Proposed Sampling Plan. Data

available from previous and ongoing waste sampling and knowledge

of the constituents used in the facility operation characterize

the material in the equalization lagoon and the sludge storage

lagoons. The principal constituents of concern in terms of

environmental contamination are cyanide and chromium. The

sampling plan outlined herein will be conducted in the event that

operations at the facility change such that the waste composition

changes and the existing information and present waste sampling

procedures are not sufficient to characterize these changes. In

addition, this proposed sampling plan will be conducted annually

as a supplement to currently ongoing sampling.
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TABLE V-6. ANALYTICAL PROCEDURES

~  Method Analytical ReferenceParameter

Cadmitim
Chromium - hexavalent
Chromium - total
Copper
Mercury
Nickel

Zinc

Cyanide - amenable
Cyandie - total
PH
TOC

TOX

Halogenated volatile organics

Aromatic volatile organics

EPA 213.1 2

SMEWW 312B 4,2

EPA 218.1 2

EPA 220.1 2

EPA 245.1 2

EPA 249.1 2

EPA 289.1 2

EPA 335.1 2

EPA 335.2 2

EPA 150.1 2

EPA 415.2 2

SW-846 9020 3,2

SW-846 8010 3,1

(head space)
SW-846 8020 3,1

(head space)

l"; Title 40, Code of Federal Regulations (CFR), 1984 rev. Part
136. Guidelines Establishing Test Procedures for the
Analysis of Pollutants.

2. Methods for Chemical Analysis of Water and Wastes. EPA—
600/4-79-020. US Environmental Protection Agency (EPA),
Environmental Monitoring and Support Laboratory, Cincinnati,
OH 45268, March 1979.

3. Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, SW-846, 2nd ed, EPA, Office of Solid Waste and
Emergency Response, Washington, DC 20460, July 1982.

4. Standard Methods for the Examination of Water and Wastewater,
15th ed, American Public Health Association, American Water
Works Association, Water Pollution Control Federation,
Washington, DC 20036, 1979.
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VI. SECURITY

General

The security measures presented herein demonstrate compliance

with the requirements of 40 CFR 270.14(b)(4) and 264.14. The

intention of these security measures is to prevent the unknowing or

unauthorized entry of persons or livestock onto the active portion

of the facility. The "active portion", as defined in 40 CFR 260.10,

refers to the "portion of a facility where treatment, storage, or

disposal operations are being or have been conducted after the

effective date of (40 CFR) Part 261". The security requirements of

40 CFR 264.14 apply to the equalization lagoon and the sludge

holding lagoons at the AVCO Lycoming facility. The hazardous waste

staging area and the hazardous waste storage area are not subject to

the requirements of 40 CFR 270.14(b)(4) and 264.14 because hazardous

waste at these locations is shipped off-site within 90 days of the

time the waste is first placed in the tank or container (40 CFR

262.34). Although not required, the security measures of 40 CFR

270.14 and 264.14 are currently adhered to at these locations

also. Figure VI-1 shows the location of these areas within the AVCO

facility.

Controlled Access^

The main portion of the AVCO facility is enclosed by a chain-

link fence surrounding the property. Access to the facility is

controlled by security guards posted at facility entrances. All

visitors and contractors must receive authorization before entering

any part of the facility. This controlled entry system in itself

VI-1

METCALF a EDDY



<
H
I
to

CONTAINERIZED

HAZARDOUS WASTE

STAGING AREA

SLUDGE

STORAGE

LAGOONS

r EQUALIZATION
LAGOON

N/

Si

1a
o

5;^

1®
x<

□O

o JlU,yj LAGOON
ACCESS GATE

LBLDG.
NO. 35

o □I.
FINAL
CLARIFIER

rlf]J CHEMICAL WASTE -
TREATMENT PLANT
BUILDING NO. 18

U rl La
k_n b

SOUTH
parking

LOT

MAIN PLANT

BUILDING NO 2

CENTRAL GUARD
HEADQUARTERS

MAIN STRLElSOUTH

CHAIN
LINK

^  FENCE

j/^CONTAINERIZED
HAZARDOUS WASTE
STORAGE AREA

r CHAIN LINK FENCE

FIG. VI I HAZARDOUS WASTIi AREAS AND SECURITY MEASURES



constitutes compliance with 40 CFR 264.14(b). The hazardous waste

staging area is not a separately fenced areaf but it is within the

main portion of the fenced and guarded facility. Only persons with

jobs directly related to the hazardous waste staging area are

authorized to enter this area.

The chemical waste treatment plant is outside of the fenced

and guarded section of the AVCO facility/ but it is completely

enclosed by a separate chain link fence/ with access controlled by

locked gates. The equalization lagoon/ sludge storage lagoons/ and

hazardous waste storage areas are all within the fenced chemical

waste treatment plant area. The treatment plant operator maintains

keys to the chemical waste treatment plant area and controls access

during operating hours. Access is controlled 24 hours a day by the

Security Department. Only persons with job duties directly related

to the chemical waste treatment plant or hazardous waste storage

area are authorized to enter the area. The entrance to the chemical

waste treatment plant area will be locked during all hours that the

plant is not manned and operating.

Warning Signs

All entrances to the chemical waste treatment plant area are

posted with signs lettered "Danger- Unauthorized Personnel Keep

Out". The hazardous waste storage area within the chemical waste

treatment plant is protected by a masonry barrier surrounding the

area. At the entrance to this area a sign is posted with the

lettering "Danger - Unauthorized Personnel Keep Out".
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other Security Measures

Master keys for all gate locks for secured areas are kept at

the Central Guard Headquarters. During times when the facility is

not in operation all secured areas are locked and checked during

routine guard patrols. Guard patrol rounds are frequent, and

include an inspection of the chemical waste treatment plant area.

The AVCO facility is illuminated at night by means of outside

lighting. In addition, television monitoring is utilized at the

AVCO facilty, with monitors located at the Control Guard

Headquarters. Outside monitored areas include the surface

impoundments area.
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VII. INSPECTION SCHEDULE

General

The inspection plan presented herein complies with the

requirements of 40 CFR 270.14(b)(5)/ 264.15/ and 264.226. The areas

within the AVCO Lycoming facility that are subject to these

requirements are the equalization lagoon and the three sludge

storage lagoons. The hazardous waste storage area and hazardous

waste staging area do not fall under these permit requirements ^

because the waste in these areas is shipped off-site within 90 days

(40 CFR 262.34). Rather/ these areas must adhere to the

requirements of 40 CFR Part 265/ Subpart I in regard to inspections.

The inspection schedule presented herein focuses on

procedures to detect inadequacies which may be causing or may lead

to a release of hazardous waste constituents and/or a threat to

human health. Information obtained from systematic inspections of

the facility will help identify problems in time to correct the

condition before it causes harm to human health or the environment.

Inspection Procedure

All facets of the surface impoundment structures and related

equipment are included in the inspection schedule. The hazardous

waste staging and storage areas must be inspected periodically for

container leakS/ corrosion/ or other signs of deterioration. Table

Vii-l lists the items to be inspected/ the frequency of inspection/

and the things to be looked for during inspection. A copy of the
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TABLE VII-1. INSPECTION SCHEDULE

Potential Problem

ConditionsItem

Inspection
Frequency

Inspection
Procedure

Lagoon Liquid
Levels

Dike Condition

Weekly and immed
iately after
storms

Measure water or

sludge level
elevation at all

four lagoons

Freeboard less than 2

ft.; sudden drop in
liquid level

Weekly and immed- Walk entire peri-
iately after storms meter of all four

lagoons along top of
dike and at base of
dike; look for signs of
erosion and for wet

area or dead vegetation
indicative of leakage.

Erosion degrading stru
ctural integrity; leaks

Equalization Lagoon
Pumping Station

Weekly

I
N5

Hazardous Waste

Storage Area

Hazardous Waste

Staging Area

Weekly

Weekly

Inspect influent sump Pumps not operational
pump at building or in poor working
No. 63 and discharge order.
pump at influent to the
chemical waste treatment
plant. Check for
deterioration, malfunction
or other signs that pumps
are not operational or in
need of repair.

Inspect all containers
for signs of leakage,
corrosion, or other
deterioration.

Inspect all containers
for signs of leakage,
corrosion, or other
deterioration

Presence of leaking or
potentially leaking
containers

Presence of leaking or
potentially leaking
containers



TABLE VII-1. (Continued) INSPECTION SCHEDULE

Potential Problem

ConditionsItem

Inspection
Frequency

Inspection
Procedure

Security Weekly

Emergency Equipment Weekly

Walk entire perimeter
of fence surrounding
chemical waste treat

ment area; check for
breaks in fence, in
operative gates and
locks, and missing or
illegible warning signs

Assure that all emerg
ency equipment ident
ified in the Contain-

gency Plan is present
and ready for use.

Fence system does not
prevent unknowing or
unauthorized entry.

Equipment missing or
not operational

<
M
H

LJ



inspection log sheet to be used during inspection is provided in

Table VII-2.

Weekly inspection of the lagoons is stipulated, with

additional inspection after storms. This additional inspection is

due to the increased likelihood of high liquid levels and dike

erosion during periods of rainfall. Security of the facililty is

inspected weekly to limit the possibility of unknowing or

unauthorized entry to the area. Emergency equipment and safety

equipment are inspected weekly to assure that they are available and

in working condition should they be required. Containers and tanks

are inspected weekly to detect leaks, corrosion, or other

deterioration.

The primary emergency coordinator (identified in the

Contingency Plan, Section IX) is responsible for assuring that the

inspection schedule presented here is carried out. Inspection log

sheets will be maintained at the facility for a period of at least

three years from the date of inspection. Steps will be taken to

immediately remedy any deficiencies found during a routine

inspection. The response to emergency conditions is presented in

Section IX, the Contingency Plan.

The structural integrity of the sludge lagoon dikes appears

to be adequate. These dikes are of a relatively low level, and no

advanced erosion indicative of structural failure has been

observed. The northeast side of the equalization lagoon has signs

of erosion on the outside of the dike. All other sides of the

equalization lagoon appear to be adequate and have no apparent signs

of structural damage.
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TABLE VII-2. INSPECTION LOG SHEET

Inspector Name:
Date:

Time:

Repairs/Remedial Action
Date Date

Item Date Measurement Remarks Started Completed

Equalization Lagoon
Liquid level (ft)
Freeboard (ft)

L  ̂ U ■ i '

Dike condition

Sludge Storage Lagoons
Liquid level #1
Freeboard #1

Dike condition #1
Liquid level #2
Freeboard #2

Dike condition #2
Liquid level #3
Freeboard #3

I
Ln Dike condition #3

Hazardous Waste

Storage Area

Hazardous Waste

Staging Area

Security

Emergency Equipment



VIII. PREPAREDNESS AND PREVENTION

General

This section provides a description of the preparedness

and prevention measures which have been or will be implemented at

the AVCO Lycoming facility in compliance with 40 CFR Part

270.14(b)(6) and Part 264, Subpart C. The purpose of these

measures is to minimize the possibility of fire, explosion, or

any unplanned sudden or non-sudden release of hazardous waste or

hazardous waste constituents. The preparedness and prevention

measures have been prepared with regard to the operation of the

equalization lagoon, three sludge storage lagoons, the hazardous

waste staging area and the hazardous waste storage area. The

four lagoons are subject to 40 CFR Part 264, as is discussed in

the Introduction (Section I) of this Permit Application. The

containerized hazardous waste storage and staging areas is

subject to 40 CFR Part 265, Subpart C in regard to preparedness

and prevention. The provisions of 40 CFR Part 265, Subpart C are

very similar to 40 CFR Part 264 Subpart C. Much of the

information required by these regulations is presented in other

sections of this document. In these cases a brief summary of the

information is presented in this section and reference is given

to other sections of the permit application where more detailed

information can be found.

Facility Design and Operation

The AVCO-Lycoming facility manufactures tank and aircraft

engines along with other miscellaneous products. The
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manufacturing process includes plating of various pieces in zincr

cadmium, chrome, magnesium, copper, nickel, and black oxide

baths, as well as the use of cleaning baths and rinse water

baths. Periodically these baths no longer serve their intended

use and are discharged to an on—site equalization lagoon. The

spent baths stored in the equalization lagoon are then pumped to

a chemical wastewater treatment system. In addition, wastewater

from several other sources at the AVCO facility is discharged to

the equalization lagoon. These sources are presented in Section

V, the Waste Analysis Plan. The treatment system destroys

cyanides, reduces chromium, and precipitates the free metals as

metal hydroxides. The precipitated metal hydroxide sludge is

pumped to one of the three sludge storage lagoons.

Other hazardous wastes generated at the facility are

containerized and are temporarily stored at a hazardous waste

staging area and hazardous waste storage area, before being

shipped off-site. Additional discussion on the facility

description is provided in Section II of this permit application.

The four lagoons are located on the south border of the

AVCO Lycoming plant, within the fenced area of the chemical waste

treatment plant. This area is isolated from the production

section of the plant, where most employees are located, thus

reducing the potential for harm to human health. To the

northeast of the lagoons is an uninhabited marsh area bordering

the Housatonic River. The Inspection Schedule presented in

Section VII of this document describes the procedures that will

VIII-2

METCALF a EDDY



r be conducted to assure that the dikes are in good condition, that

no leaks are occurring, and that sufficient freeboard is

maintained in the lagoons. In addition, observation wells are

maintained around the lagoons to determine if contamination from

the lagoons is migrating off—site. The lagoons are enclosed by a

chain link fence with access controlled by a locked gate. Signs

with the legend "Danger-Unauthorized Personnel Keep Out" are

posted at the gate.

The containerized hazardous waste storage area is located

within the fenced area of the chemical waste treatment plant.

The containerized hazardous waste staging area is located at the

tank farm area within the fenced area of the main AVCO Lycoming

plane. Access to each of these areas is controlled, and only

those personnel with related job duties are authorized to be in

these areas. The Inspection Schedule presented in Section VII

describes the routine procedures to be conducted to monitor for

potential leaks, container corrosion, or other potentially

hazardous conditions in these areas. Further discussion on

security at the facility is presented in Section VI of this

permit application. The condition of the security system is

routinely checked as part of the Inspection Schedule.

Required Equipment

Section 264.32 of 40 CFR requires the maintenance of the

following equipment at the facility:

An internal communication or alarm system

An external communication system
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Emergency equipment to control fires, spills, and

contamination

Adequate water supply for fire protection

This equipment is required in the immediate vicinity of each

hazardous waste management (HWM) area for use in dealing with

emergencies in these areas. A brief discussion of this equipment is

provided below. More detailed information on emergency equipment is

provided in Section IX, the Contingency Plan.

Internal Communications. There is a private-line telephone

at each of the hazardous waste management areas which sends a direct

signal to the Guard Headquarters when removed from the receiver.

The Guard Headquarters is staffed 24 hours a day. In addition,

there is a fire alarm "pull box" at each HV7M area which sends a

signal directly to Guard Headquarters.

External Communications. External emergency services can be

summoned by either contacting the Guard Headquarters via the

internal communication system or by contacting these services

directly. A normal dial telephone is located at each HWM area that

can be used to dial directly outside the plant or for internal

communications. Available external emergency services are presented

in Section IX, the Contingency Plan.

Emergency Equipment. Emergency equipment located in the

chemical waste treatment plant area is accessible for use in

emergencies at the hazardous waste storage area and the surface

impoundments. In addition, emergency equipment will be kept at the
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hazardous waste staging area. Equipment maintained at these areas

includes: '

a chemical fire extinguisher

spill absorbant material, shovels, brooms, and cleaned

empty drum containers for spill control

.  hoses and nozzles for washing down small spills

A more complete listing of emergency equipment is provided in Part

IX, the Contingency Plan.

Water Supply for Fire Fighting. The Town of Stratford water

supply serves as the primary source of emergency water at the AVCO

Lycoming facility. Fire hydrants are located thought the

facility. The Town of Stratford Fire Department is available for

assistance in fighting fires at the facility. In addition, the AVCO

facility maintains internal mobil fire fighting equipment.

Testing and Maintenance of Equipment

Equipment required by 40 CFR 264.32, as discussed in the

preceding paragraphs, will be periodically inspected or tested to

insure proper operation during an emergency. These inspections, are

included in Section VII, Inspection Schedule, of this document.

Table VII-1 summarizes the Inspection Schedule and describes the

inspection procedures.

Access to Communications or Alarm Systems

A discussion of the internal and external communications

systems at the facility was presented previously in this section in

response to the requirements of 40 CFR 264.32(a) and (b). These

systems are readily accessible to personnel involved in hazardous
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waste handling operations. The communication equipment located in

the chemical waste treatment plant building (Building 18) is readily

accessible to the hazardous waste storage area and surface

impoundments. Communication equipment will also be located in the

hazardous waste staging area. There are normally two employees at

Building 18 at all times. When only one person is in the building,

this person remains in the office area, near the communication

equipment, until the return of the second person. Hazardous

materials handling at the hazardous waste storage area and hazardous

waste staging area will always be conducted by more than one person.

Aisle Space

Access to the surface impoundments, hazardous waste storage

area and hazardous waste staging area will be maintained at all

times. Roadways and accessways within the facility accessing these

areas are clearly identifiable, and employees are instructed to keep

these areas clear at all times.

Arrangements With Local Authorities

A complete listing of the local emergency response teams

available and means to contact them is provided in Section IX, the

Contingency Plan. Each of these organizations maintains a copy of

the Contingency Plan. The Contingency Plan has been reviewed with

each organization, and an understanding has been reached as to the

role of each organization during an emergency situation.
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X. GENERAL HAZARD PREVENTION

General

,A description of procedures, structures or equipment used at

the facility to prevent general hazards in several categories is

required under 40 CFR 270.14(b)(8). The five specific items stated

in these regulations for which general hazard prevention measures

must be described are as follows:

Unloading operations

-  Flooding or hazardous waste runoff

-  Contamination of water supplies

.  - Effects of equipment failure and power outage

Exposure of personnel to hazardous wastes

Each of these five items is discussed in the following

paragraphs in regard to the surface impoundments at the AVCO

facility. The containerized waste areas at the AVCO facility do not

accumulate wastes for more than 90 days, and therefore do not fall

under the requirements of 40 CFR Part 270 (40 CFR 262.34(a)).

Unloading Operations

The equalization lagoon and sludge storage lagoons operation

does not include loading or unloading of containers at the

facility. Periodically (every several years) sludge from the sludge

storage lagoons is removed and hauled off-site. Sludge that has

accumulated in the equalization lagoon is also periodically removed

and transferred to the sludge storage lagoons. Sludge removal

operations at the sludge storage lagoons involves pumping/excavation

while at the equalization lagoon the bottom solids are removed by a
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vacuum truck. Standard health and safety protocol is followed

during these operations so that spills and accidents are

minimized. This includes protective clothing and where necessary,

respirators.

Flooding or Hazardous Waste Runoff

As is discussed in Section III of this permit application.

Location Information, the surface impoundments are located within

the 100-year floodplain. The AVCO Lycoming facility is equipped

with a flood protection dike system which is expected to prevent

flooding of the surface impoundments during a 100-year flood.

The Inspection Schedule (Section VII) developed for the

facility includes routine surveillance of the impoundments to check

for signs of leaks or potential leaks. Also, the lagoons are

operated so as to maintain a minimum of 2 feet of freeboard between

the liquid level and the top of the dike. These measures help to

prevent the possibility of hazardous runoff from the facility,

either from leaking dikes or overtopping of the impoundment.

Contamination of Water Supplies

There are no public water supplies in the vicinity of the

AVCO Lycoming facility. The groundwater in the area of the AVCO

facility is classified as GB water by the Connecticut Water Quality

Standards and Classifications. This classification is not a

drinking water supply classification. In addition, the nearby

Housatonic River is not used as a public water supply in the

Stratford region.
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Effects of Equipment Failure and Power Outage

The equalization lagoon and sludge storage lagoons store

waste material without the assistance of mechanical equipment or

electricity. In the event of a power outage or equipment failure,

little impact is expected at these lagoons. A backup generator is

available to provide power to the wastewater treatment facility if

the main power supply is cut off. If for some reason the outlet

from the equalization lagoon to the chemical waste treatment plant

is out of service, influent to the lagoon would be monitored so as

to maintain 2 feet of freeboard in the lagoon.

Exposure of Personnel to Hazardous Wastes

Precautions and procedures have been established to prevent

exposure of personnel to hazardous wastes during an emergency

situation. As is presented in Section IX, the Contingency Plan,

protective clothing is maintained at the facility for use by

personnel involved in managing an emergency situation. The

appropriate personnel have been trained in the use of this

protective gear. All personnel not involved in the management of

the emergency incident will be evacuated from the area. Evacuation

procedures are also discussed in the Contingency Plan. Personnel

potentially involved in the Contingency Plan will be trained in its

implementation so as to reduce the risk of harmful exposure of these

personnel. A Personnel Training Plan will be conducted to accomplish

this (Section XIII).
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The chemical waste treatment plant area, within which the

surface impoundments are located, is a separately fenced area. This

area is posted with signs stating "Danger - Unauthorized Personnel

Keep Out". These signs can be read at a distance of greater than 50

feet. These security measures help prevent the unknowing entry of

unauthorized personnel into the hazardous waste facility. Further

discussion of security procedures is presented in Section VI of this

Permit Application.
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XI. IGNITION/REACTION PRECAOTIONS

General

The regulatory requirements for the prevention of ignition or

reaction of wastes are given in 40 CFR 270.14(b)(9) and 264.17. In

addition to these general requirements, specific requirements for

surface impoundments are provided in 40 CFR 264.229 and 264.230.

The information presented herein demonstrates compliance with these

requirements.

Waste Characteristics

The waste stream influent to the equalization lagoon has been

described in Section V, Waste Analysis Plan. The principal wastes

of concern are cyanide and chromium. In addition, a variety of

acids and other chemicals from the metal finishing operations are

discharged to the equalization lagoon. The vast majority of the

waste stream to the equalization lagoon is water from various plant

operations, including condensate and cooling water and rinse

water. As such, the waste composition in the equalization lagoon is

fairly dilute. None of the wastes discharged to the lagoon are

ignitable, and because of the dilute nature of the waste stream

chances of incompatible wastes reacting are reduced. One

potentially dangerous reaction that could occur if more concentrated

wastes were to mix is the formation of hydrogen cyanide gas from a

combination of cyanide with acid.
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Ignition/Reaction Potential

The present volume of the equalization lagoon is

approximately 500/000 gallons under normal operating conditions. In

comparison to this volume the average discharge of approximately

1/600 gallons per day of wastewater containing cyanide is small.

Thus, the cyanide discharge to the lagoon does not rapidly alter the

waste composition in the lagoon. It should be noted that the

majority of cyanide wastewater is rinse water containing small

amounts of cyanide. The possibility of the mixture of incompatible

wastes such as acid and cyanide at concentrations high enough to

produce a reaction is remote within the equalization lagoon.

The sludge discharged to the sludge storage lagoons is

primarily composed of metal hydroxides. The sludge is the end

product of the wastewater treatment system, which includes treatment

of cyanides by alkaline chlorination. The nature of the sludge is

such that it is not ignitable. No other material is added to the

sludge lagoons and thus incompatible wastes are not mixed in the

lagoons.
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XII. TRAFFIC CONTROL

Information on traffic patterns is required in compliance

with 40 CFR 270.14(b)(10). The areas within the AVCO Lycoming

facility to which this requirement applies are the equalization

lagoon and sludge storage lagoon areas. There are no specific

regulatory standards in 40 CFR Part 264 with which traffic movement

must comply.

The intent of requiring submittal of traffic related

information is to insure that movement of hazardous waste and other

traffic movement will be conducted in a manner so as to minimize the

risk of accidents. Due to the nature of the surface impoundments,

there is very little vehicular movement of hazardous wastes at these

facilities. Wastewater enters the equalization lagoon in a

pipeline, and outflow from the lagoon is directly to the chemical

waste treatment process. Sludge from the treatment system final

clarifier is pumped to the sludge holding lagoons. None of these

routine waste movements involve traffic movement.

The material stored in the sludge storage lagoons is

periodically removed and transported off-site. When this occurs

trucks are used to transport the material. Access to the lagoon

area is obtained via a gate in the chain link fence surrounding the

area. The trucks exit the facility via the South Parking Lot to
I

South Main Street. Figure XII-1 shows the location of roadways near

the lagoon area. Sniffens Lane is a low use roadway, primarily
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servicing the AVCO Lycoming facility. South Main Street is a more

heavily used public roadway. No difficulty has been experienced or

is anticipated in regard to traffic movement at the facility.
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XIII. PERSONNEL TRAINING OUTLINE

AVCO Lycoming personnel involved with hazardous waste

management activities are required to attend a program of classroom

instruction that teaches them to perform their duties in a manner

that ensures the AVCO Lycoming's compliance with the requirements of

40 CFR Part 264.16.

The major components of this training program include:

.  Overview of environmental laws and regulatons, such as
those regulating air pollution, water pollution, and
solid/hazardous waste management, issued by the U.S.
EPA and the Connecticut DEP. The role of the
Department of Transportation in regulating hazardous
materials will also be discussed;

Identification and characterization of hazardous wastes
generated at the AVCO Lycoming facility. This part of
the training will identify the major hazard classes
associated with wastes generated at the site. A review
of basic chemistry will be provided with regard to
these materials, so that facility personnel can
properly respond to any emergencies involving these
materials;

Storage, in-house transfer, and off-site shipment of
hazardous waste;

Review of the emergency response equipment and
materials and medical equipment available for
emergencies; and

Review of processes generating and storing hazardous
waste so that personnel can, where appropriate, stop
the generation or flow of hazardous waste during an
emergency.

Facility personnel will be provided with a background on

environmental laws and regulations so that they understand the

necessity for environmental compliance. It will be stressed that
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these regulations have been developed to protect our environment as

well as the safety of AVCO Lycoming personnel. Personnel will also

be told o'f the consequences of not complying with the regulations.

One of the keys to the hazardous waste training program is

that all appropriate individuals at the facility should understand

the hazardous characteristics of wastes generated at the site. This

includes the potential for any of the waste products to react with

other site wastes or materials in an adverse manner. The key to

this portion of the training will be the knowledge of facility

personnel regarding the plant location of waste materials and raw

materials, as well as the processes using or generating these

materials. This knowledge will aid facility personnel in being able

to quickly evaluate the potential hazards involved in a leak or a

spill. Facility personnel will be instructed on inspecting

container/process conditions to detect any deterioration or

structural damage that could cause a future problem.

Personnel involved with hazardous waste management activities

will be instructed on which containers must be used for each of the

waste types at the facility. Where appropriate, personnel will

receive on—the—job training regarding the movement of hazardous

waste containers within the facility. Those personnel involved with

loading hazardous waste onto trucks for off-site shipment will be

taught how to inspect these drums. This is important because the

shipper (AVCO Lycoming) of these materials is responsible for any

problems involving drums that were leaking or damaged when they were

loaded onto a truck (49 CFR Part 173.24).
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Facility personnel will also be responsible for knowing the

location and use of emergency response equipment and materials and

medical equipment available for emergencies. Specific items that

appropriate individuals will be responsible for in the training

program include;

Use of the internal communication system to alert the

emergency coordinator for events that cannot be handled

by the individual who first observes the incident;

The location and use of respiratory equipment

appropriate to the spilled/leaked material;

The location and use of spill control equipment, such

as the absorbents, neutralizing solutions, shovels,

drums, and other associated equipment;

The location and use of medical equipment so that

initial medical care can be provided prior to emergency

units arriving at the facility.

The training program outlined above will be conducted every

six months, although trained personnel will attend only one session

a year. The training program will be taught every six months so

that new individuals will not work six months without being trained.

Records of all individuals trained in hazardous waste

management activities will be maintained at the facility for three

years.

The personnel involved in the management of hazardous waste

will be classified according to the job titles listed below.
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The duties of the individuals assigned to each of the job

titles is included in the job descriptions. There is no special

skill; educational requirements or qualifications for any of the

positions. However; each of the individuals assigned to these

positions will be thoroughly familiar with all duties included in

the job description; as well as the content of the contingency

plan. In addition, individuals involved in the transfer/movement of

containers will be physically capable of performing such activities.

Hazardous Waste Manager - The hazardous waste manager, who may
also be the emergency coordinator, will be responsible for the
coordination and supervision of all personnel involved in
hazardous waste management activities. The hazardous waste
manager, assisted by outside expertise, will conduct the
training of personnel involved in hazardous waste
management. The hazardous waste manager will work closely
with the managers of engineering, operations, and purchasing
so that he is aware of any changes in the chemistry or
production processes that could affect the site contingency
plan or .the type of personnel training required. If there are
changes in the chemistry or production process that will
require the contingency plan to be amended, the hazardous
waste manager will hold a briefing for all personnel involved
in hazardous waste management to alert them to the changes and
any changes that may result in the implementation of the
contingency plan. The hazardous waste manager must be
familiar with all facility operations that could generate a
hazardous waste. He must have knowledge of the physical,
chemical, and biological properties of these waste
materials. The hazardous waste manager must be familiar with
or have immediate access to someone who is familiar'with
stoping facility processes. This includes both raw material
and waste feed. Specific duties of the hazardous waste
manager are included below:

Preparation of the Annual Report

Preparation of any necessary Exception Reports

,  Preparation of any additional reports as requested by the
U.S. EPA or Connecticut DEP.

Safety Coordinator - The safety coordinator will be respon
sible for the maintenance of all emergency equipment, spill
control equipment and materials, and medical equipment. The

I
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safety coordinator will also be responsible for instructing
hazardous waste personnel on the proper use of the emergency
supplies.

The safety coordinator is responsible for knowing the cap
abilities of the emergency response units such as the
Stratford Fire Department and Police Department and the
coordination of these units when they come to the site. As
with other hazardous waste trained personnel, the safety
coordinator is responsible for knowing the evacuation
procedues and routes. The safety coordinator must also be
familiar with the site material safety data sheets (MSDS's).

Hazardous Waste Administrator - These personnel are respon-
sible for the recordkeeping activities associated with
hazardous waste, except for the preparation of the annual
report, which is the responsibility of the hazardous waste
manager. The specific activities that this individual will be
responsible for include the following;

.  Number each of the drums that will be used for the storage
of hazardous waste;

Check that drums that will be used to collect hazardous
waste are compatible with the waste and meet all U.S. EPA,
U.S. DOT, and Connecticut DEP requirements.

.  Issue appropriate drums to the hazardous waste handlers;

Place the proper marking and labels on drums accumulating
hazardous waste;

.  Maintain an inspecton log with the numbers of all drums
and the types of hazardous waste accumulating in the drum,
along with the date accumulation began;

Prepare the hazardous waste manifests; sign the manifests;
and obtain the approval of the hazardous waste manager as
to the preparation of the manifest;

Forward the appropriate copy of the manifest to the State
of Connecticut and retain the appropriate generator copy
in the facility records;

Maintain a record in the inspection log and on the office
calendar of the day that each hazardous waste shipment
went out and the date that will mark 30 days from the
shipment;

Contact hazardous waste transporters and/or designated
facilities if copies of the manifest have not been
returned from the designated facility in 30 days.
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Hazardous Waste Handler — These personnel are responsible for
activities that generate hazardous waste, such as changing oil
in machinery, and transporting hazardous waste within the
facility. Their specific duties include the following:

.  Obtaining appropriate drums from the hazardous waste
administrator for hazardous waste accumulation/storage;

Emptying, transferring, or pumping hazardous waste from
tanks or processes to drums;

Transporting drums of waste material within the plant
facilities;

Transferring quantities of waste from drum to drum as
necessary;

Assisting in the loading of waste drums on truck for off-
site transport;

Cleaning up spills that do not require the implementaion
of the contingency plan;

Assisting the emergency coordinator during an emergency
regarding spill contaminant or fire suppression.
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XIV. GROUND WATER MONITORING PROGRAM

General

AVCO Lycoming Textron (AVCO) in Stratford, Connecticut

manufactures tank and aircraft engines along with other

products. The manufacturing process includes the plating of

engine and other pieces in zinc, cadmium, chrome, copper,

magnesium, nickel and black oxide baths. Spent plating baths are

discharged to an equalization lagoon. Wastewater from several

other areas of the facility are also discharged to the

equalization lagoon. The wastewater from the equalization lagoon

is pumped to a chemical waste treatment plant, and metal

hydroxide sludge from this process is pumped to a sludge storage

lagoon. There are a total of three sludge storage lagoons at the

facility.
Z- i

In the spring of 1986 a new indiis^flal waste treatment

system will be completed. This new treatment system will include

an equalization tank to replace the equalization lagoon and a

filter press to dewater the sludge will replace the sludge

storage lagoons. Once this new system is on line, the four

surface impoundments will be closed. Contaminated material at

the surface impoundments will be removed according to the Closure

Plan (Section XV).

Information regarding protection of ground water is

required for the surface impoundments in accordance with 40 CFR

270.14(c). The regulatory requirements for the facility are
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specified in 40 CFR Part 264 Subpart F. The information

presented herein has been developed in compliance with these

requirements.

A ground water monitoring program is currently conducted

at the AVCO facility to monitor any migration of contaminants

from the surface impoundments. This program has been designed to

comply with the interim status requirements of 40 CFR Part 265

Subpart F. A summary of the ground water monitoring that has

been conducted to date is presented in this section. In

addition, a program is presented for continued ground water

monitoring prior to and following closure of the surface

impoundments. The results of the ground water sampling program

to date are presented in Appendix A

Previous Ground Water Monitoring

Ground water monitoring wells have been installed at the

AVCO facility at various times. Existing well locations are

shown in Figure XIV-1. Wells No. 1 to 5 were installed in

November, 1981 by Roy F. Weston, Inc. Sampling of these wells

was also conducted by Weston at this time. In March, 1982,

Leggette, Brashears, and Graham (LB&G) was retained by AVCO

Lycoming to conduct ground water monitoring at the facility.

LB&G is still performing this work for AVCO Lycoming. In June

1983, personnel from AVCO Lycoming, LB&G and the Connecticut DEP

met to discuss the ground water monitoring program. The DEP

changed the parameters to be sampled from those specified in 40

CFR 265.92 to the first 12 parameters listed in Table XIV-1.
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