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Section F

Procedures to Prevent Hazards

j

This section is not applicable to this Post-Closure Permit Application for the former surface

impoundments. All waste disposal activities associated with the former surface
r

impoundments for which procedures to prevent hazards would be required ceased in 1986.

RCRA closure was certified on May 22, 1990 for the surface impoundments, in accordance

with the Closure Plan approved by DEP and EPA on April 5, 1988.
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Section G

Contingency Plan

This section is hot applicable to this Post-Closure Permit Application for the former surface

impoundments. All waste disposal activities associated with the former surface

impoundments for which a Contingency Plan would be required ceased in 1986. RCRA

closure was certified on May 22, 1990 for the surface impoundments, in accordance with the

Closure Plan approved by DEP and EPA on April 5, 1988.

/

(
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Section H

Personnel Training

This section is not applicable to this Post-Closure Permit Application for the former surface

impoundments. All waste disposal activities associated with the former surface

impoundments for which personnel training would be required ceased in 1986. RCRA

closure was certified on May 22, 1990 for the surface impoundments, in accordance with the

Closure Plan approved by DEP and EPA on April 5, 1988.
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Section I

Closure Plan, Post-Closure Plan

and Financial Requirements

This section describes the Closure Plan implemented to close the AVCO Corporation,

Textron Lycoming Division (Textron Lycoming) surface impoundments in 1987 - 1989, and

presents the Post-Closure Plan proposed for the post-closure care period. A description of

the post-closure notices that were made and documentation of the post-closure cost estimate

and exemption from financial assurance mechanism for post-closure are also presented.
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1-1 Closure Plan [40 CFR 270.14(b)(13); 265.112]

A Surface Impoundment Closure Plan for the Textron Lycoming facility was submitted to the

DEP and EPA in September 1987. The Closure Plan is provided in Appendix I-l.

Amendments to the Surface Impoundment Closure Plan were submitted to DEP and EPA on

September 30, 1987 (see Appendix 1-2); January 5, 1988 (see Appendix 1-3); and February

24, 1988 (see Appendix 1-4).

This section presents the following background information:

•  the submittal of the Closure Plan and its amendments

• DEP/EPA approval of the Closure Plan ^

• Closure Plan implementation

•  closure certification

The Closure Plan was submitted in accordance with 40 CFR 265.112, and the Regulations of

Connecticut State Agencies [Section 22a-449(c)-29(c)]. A description of the closed surface

impoundments is included in Section B-la. A description of the waste material placed in the

surface impoundments is included in Section C.

h 1llfeiiraii(lDL]C!7fl[KiiOt5(sOD 1-2
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Textron Lycoming's Closure Plan and closure implementation for the surface impoundments

included the following activities;

• Removal of standing liquid from the equalization lagoon and processing this material

through the treatment system contained in Building 18 for the removal of cyanide,

chromium, and other heavy metals;

• Removal of settled solids and sludges from the four surface impoundments, pumping

the materials to a holding tank, and dewatering the materials using filter, presses;

j

)

• Removal of the bentonite liner beneath the equalization lagoon and soils underlying all

four lagoons by excavating these materials vertically to at least the seasonal low water
(

table elevation (generally to 1.5' below the water table) and horizontally, as required,

to remove any contaminated soils;

• Transportation of contaminated soils and dewatered sludges to a RCRA permitted

hazardous waste treatment or disposal facility; ^

•  Sampling and analyses of soils remaining after excavation to confirm that all

contaminated soils had been removed from the surface impoundments;

J

Removal of a pump station and associated piping and transportation to a RCRA

approved facility for disposal;

Providing site restoration, including backfilling and sloping to establish surface

drainage patterns away from the locations of the closed surface impoundments;

m



• Designing and installing a final cover, including an impermeable bottom layer

(synthetic geomembrane), middle drainage layer and vegetated top cover to minimize

erosion;

• Preparation of a certificate of closure, including a survey plat and notification to the

property deed; and

• Continuance of the Groundwater Assessment Monitoring Program for the waste

management area during closure, as described in Section E-2.
I

\

\

PEP/EPA Review And Aooroval of the Closure Plan

I

Appendix 1-5 contains the letter that documents the review and approval of the amended

Closure/Post-Closure Plan by the DEP and EPA Region I.

Textron Lvcomina's Certification of Closure

\

On May 22, 1990, VFL Technology Corporation certified the Textron Lycoming surface

impoundments had been closed in accordance with all federal, state and local regulations. A

copy of this certification is presented in Appendix 1-6.

I
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1-1 a Closure Performance Standard [40 CFR 265.111]

In accordance with 40 CFR 265.111, closure activities for the surface impoundments were

required to accomplish the following objectives;

• minimize the need for further maintenance;

• control, minimize or eliminate, to the extent necessary to protect human health and the

environment, post-closure escape of hazardous waste, hazardous constituents, leachate,

contaminated run-off, or hazardous waste decomposition products to the ground or

surface waters or to the atmosphere; and

• comply with the closure requirements for surface impoundments [40 CFR 265.228]

To achieve the above objectives, the following Closure Performance Standards were

established:

• Remove all wastes and contaminated subsoils, including liner, from the surface

impoundments as described in Section I-l, in accordance with the DEP/EPA approved

Closure Plan;

• Remove contaminated soil until the remaining soils, using analysis described in Table

I-l, had levels that conformed to health and environmental based standards or

background for all exposure pathways (the leachate extraction procedure was to be used

for the groundwater pathway and mass analysis for the direct ingestion pathway);

• Provide closure as a landfill in accordance with 40 CFR 265.310 for any contaminated

soil left in place;

WehranllniiTOcMiiits^ X.5



Table I-l

Analytical Methods for Closure Soil Sampling

I

I

Analysis Method

Aromatic Volatile Organics Method 5030/8020'

Halogenated Volatile Organics Method 5030/8010'

Cyanide Method 9010'

Arsenic Extraction Method 1310'

Barium Extraction Method 1310'

Cadmium Extraction Method 1310'

Chromium Extraction Method 1310'

Lead Extraction Method 1310'

Mercury Extraction Method 1310'

Nickel Extraction Method 1310'

Selenium Extraction Method 1310'

Silver Extraction Method 1310'

Hexavalent-Chromium Extraction Method 1310^

' Test Methods for Evaluating Solid Waste, USEPA, DSW, SW-846, third edition, September 1986.

^ Using EP toxicity test without acetic acid adjustment.

i iiifeiiran[liiC!7Q[KiM5(sQQ 1-6



• Provide post-closure care for a landfill under 40 CFR 265.310 and 40 CFR 265

Subpart G, including a final cover that:

- provides long-term minimization of migration of liquids through the closed landfill;

- functions with minimum maintenance; ^

- promotes drainage and minimizes erosion or abrasion of the cover;

- accommodates settling and subsidence so that the cover's integrity is maintaine<^; and

- has a permeability less than or equal to the permeability of any bottom liner system

or natural subsoils present.

• Provide additional post-closure care for the surface impoundments by:

- maintaining the integrity and effectiveness of the final cover, including making

repairs to the cover as necessary to correct the effects of settling, subsidence, erosion,

or other events;

- maintaining and monitoring the groundwater monitoring system and complying with

all other applicable requirements of 40 CFR 265 Subpart F, including procedures

outlined in the Groundwater Monitoring Assessment Program, March, 1987; and

- preventing run-on and run-off from eroding or otherwise damaging the final cover.

1-1 b Maximum Waste Inventory [40 CFR 265.112(b)(3)]

The maximum waste inventory was determined using base maps and surveys completed in

1985 and 1986. To estimate the material depths, a low groundwater elevation of 1.85 feet

MSL, June 27, 1986, whs used. As shown in Table 1-2, the total estimated quantity of waste

i IWahranllDDCTQDtslO^^ 1-7



Table 1-2

Waste Inventory

I

Surface

ImpGundnient
Component

Area

(sq.ft.)
Depth

(ft.)
Volume

Equalization
(Lagoon 1)

Liquid 25,600 2 384,000 gal.

Sludge 25,600 3 2,800 yd'

Sludge Settling
(Lagoon 2)

Sludge 9,140 •  3 1,020 yd'

Sludge Settling
(Lagoon 3)

Sludge 7,920 3 880 yd'

Sludge Settling
(Lagoon 4)

Sludge 12,600 4 1,870 yd'

Totals

Liquid 384,000 gal.

Sludge 6,570 yd'

I
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I

inventory in the surface impoundments at the time of closure was 384,000 gallons of liquid

(contained in Lagoon 1, the equalization lagoon), and 6,570 yd^ of sludge (total for all four

surface impoundments).

i-1c Inventory Removal, Disposal, and Decontamination of
Equipment [40 CFR 265.114]

Waste materials and contaminated soils and liner were removed from the closed surface

impoundments in accordance with the DEP/EPA approved Closure Plan and amendments

contained in Appendices I-l through 1-4. Activities conducted during the closure

implementation are summarized in Section I-l. Excavated contaminated soils and dewatered

sludge were transported to Stablex, Quebec, Canada for disposal.

I

All equipment used during the closure process was decontaminated in accordance with the

approved Closure Plan prior to removing the equipment from the site. This equipment

included pumps, piping, dewatering equipment, backhoes, loaders, trucks, and personnel

protective equipment.

1llfeliraii[lDQC[;{](?(ilOl9(§^ ^ 1-9



l-c(1) Deviations from tRe Approved Closure Plan

Minor dq)artures from the approved Closure Plan are described in a VFL Technology

Corporation letter contained in Appendix 1-7. This work included in-situ stabilization of the

underlying soils to improve the subsurface conditions at the base of Lagoons 2, 3, and 4.

This stabilization consisted of mixing on-site soils with a cement mixture that was delivered

to the Textron Lycoming facility by truck. This procedure was required to provide sufficient

strength to the remaining soils to adequately support the weight of the final fill material and

cover, and prevent subsidence.

I

l-1c(2) Achievement of Closure Performance Standards

In accordance with 40 CFR 265.111, closure activities for the surface impoundments

achieved the following objectives:

• the final cover was designed and installed to minimize the need for further maintenance;

• waste materials were removed from the surface impoundments and the final cover

(including an impermeable liner) that was designed and installed to control, minimize or

eliminate, to the extent necessary to protect human health and the environment,

post-closure escape of hazardous waste, hazardous constituents, leachate, contaminated

run-off, or hazardous waste decomposition products to the ground or surface waters or

to the atmosphere;

• wastes and contaminated subsoils, including liner, were removed from the surface

impoundments as described in Section I-l;

Ml vileliran[l]ac?fl(KilDt9®0Q MO
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• closure as a landfill was accomplished in accordance with 40 CFR 265.310 and

40 CFR 265 Subpart G, including a cover that:

- provides long-term minimization of migration of liquids through the closed surface •

impoundments;

functions with minimum maintenance;

- promotes drainage and minimizes erosion or abrasion of the cover;

- accommodates settling and subsidence so that the cover's integrity is maintained; and

- has a permeability less than or equal to the permeability of any bottom liner system

or natural subsoils present.

• post-closure care is continuing to be provided for the closed surface impoundments by:

- maintaining the integrity and effectiveness of the final cover, including making

repairs to the cover as necessary to correct any effects of settling, subsidence,

erosion, or other events (the area is currently graded, sloped and covered by

vegetation, to comply with the approved Closure Plan);

- maintaining and monitoring the groundwater monitoring system and complying with
I

all other applicable requirements of 40 CFR 265 Subpart F, including procedures

outlined in the Groundwater Assessment Monitoring Program, March, 1987; and

- preventing run-on and run-off from eroding or otherwise damaging the final cover.

Section E-2 presents details of the Groundwater Assessment Monitoring Program and

presentation of the groundwater analytical data.
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1-2 Post-Closure Plan [40 CFR 270.14(b)(13)]

This Post-Closure Plan covers the closed surface impoundment area for which closure was

certified in accordance with 40 CFR 265.115 on May 22, 1990. Closure activities were

completed for the surface impoundments in accordance with the approved Closure Plan and

are described in Section I-l. The post-closure activities proposed for the closed surface

impoundment area are presented below in Sections I-2a through I-2h. All post-closure

activities undertaken during the permitted portion of the post-closure care period (heretofore
/

"pOst-closure care period") will be in accordance with this Post-Closure Plan. Upon receipt

of aTfihal RCRA"Pbst^Clbsufe"Penhit7^this~ POst-ClosuTe Plah~(Sectioh 1-2) will supefcede the

Post-Closure Plan submitted with the original Closure Plan (see Appendix I-l). >

The post-closure care period began on May 22, 1990 when Textron Lycoming certified

closure of the four surface impoundments. In accordance with 40 CFR 264.117(a)(1), the

30-year post-closure care period will terminate on May 22, 2020. However, in accordance

with 40 CFR 264.117(a)(2), Textron will submit an application for a permit modification to

shorten the post-closure care period if it can be established that further post-closure care of
/

the former waste management unit is not required to protect human health and the

environment.

I
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I

l-2a Post-Closure Care of Property [40 CFR 264.117]

The post-closure maintenance and monitoring activities specified in Sections I-2b through

I-2h are proposed for the post-closure care period required by 40 CFR 264.117(a)(1). These

post-closure maintenance and monitoring activities wUl be continued throughout the

post-closure care period.

I  /
r

Use of the closed surface impoundment area will be restricted during the post-closure care

period to protect the final cover and the monitoring system, in accordance with

40 CFR 264.117(c). Activities which may disturb the integrity of the final cover or the

function of the facility's monitoring system will not be permitted. The appropriate

post-closure notices have been made in accordance with 40 CFR 264.119, as described in

Section I-2g.

l-2b Post-Closure Inspection and Maintenance Plan
[40 CFR 264.118(b)(2)]

This section describes the elements of the Post-Closure Inspection and Maintenance Plan. In

accordance with 40 CFR 264.118(b)(2), the proposed Post-Closure Inspection and

Maintenance Plan describes the planned inspection and maintenance activities to be followed,

and the frequencies at which these activities will be performed throughout the permitted

portion of the post-closure care period to ensure the integrity of the final cover, and the

proper function of the monitoring equipment. Implementation of this plan will ensure facility

compliance with 40 CFR 264.117 throughout the post-closure care period.

1llleliranlln!9fli?(iiDt5^ 1-13



l-2b(1) Post-Closure Inspection Plan [40 CFR 264.118(b)(1)]

Post-closure inspections will constitute an integral part of the post-closure monitoring and
#

maintenance programs. Post-closure inspections will be performed to provide a mechanism

for preventing and detecting equipment deterioration, malfunctions, erosion, vandalism, or

mis-use of the property during the post-closure care period. When implemented, the

post-closure inspections will prevent, or provide early detection for, any of the above events

which, if allowed to continue, could result in a release of hazardous constituents, or

constitute a threat to human health or the environment. Post-closure inspections will be

conducted to give early warning of potential problems so that timely preventative or

corrective actions can be taken,

yJ

Inspections will focus on verifying the integrity of the following items:

• site security

• final cover

• groundwater monitoring system

The Post-Closure Contact for Textron Lycoming (identified in Section I-2e) will be

responsible for implementation of the inspection program. The Post-Closure Contact will

have a thorough knowledge of the Post-Closure Inspection and Maintenance Plan. The

Post-Closure Contact will have the responsibility to:

•  implement the required inspections

• select and promptly implement appropriate maintenance or other required measures

I

L-}'

I

'  (

'  f
}
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Post-closure inspections will be conducted in accordance with the proposed schedule in

Section I-2b(4). Inspections wiU be carried out only by personnel with a thorough

knowledge'of the Post-Closure Inspection and Maintenance Plan. Inspectors will work under

the direction of the Post-Closure Contact and will prepare written inspection reports

consisting of completed Post-Closure Inspection Checklist Report Forms. A typical

Post-Closure Inspection Checklist Report Form is presented in Figure I-l. A brief

description of each post-closure inspection item included in Figure I-l is presented in

Sections I-2b(l)(i) through I-2b(l)(iii).

As indicated in Figure I-l, the condition of each post-closure inspection checklist item will

be assessed at the time of each post-closure inspection. For any item not found to be in

acceptable condition, the inspector will indicate that maintenance is required and describe the

specific type of maintenance or other measures that are necessary. After receiving each

inspection report, the Post-Closure Contact will be responsible for taking prompt action to

provide any maintenance or other care that may be required.

1llleliran{ln!!70(K£lDl^^ 1.15



Figure I-l

Typical Post-Closure Inspection Report Form

I

Textron Lycoming
Post-Closure Inspection Checklist

Date of Inspection (Aonth/day/year)

Time of inspection (hrs)

Post-Closure Contact Notified:

□ Yes' □ No

Maintenance or Action Required:
□ Yes □ No

I

Inspection Element
Status

Acceptable
(Y/N)

If Status Not Acceptable, Action Required

Fence line integrity
s
£

(

Gates entrances

U
K

Evidence of persons trespassing /

I
T

Evidence of vandalism

Y Warning signs in place

Other:

F
Evidence of soil erosion -

I
N

Adequate vegetation cover

A
L

Stressed vegetation

C
Evidence of burrowing animals

0
V Settling/Subsidence
E

R Ditches/Drainage structures

Other:

M
0

Monitoring wells locked

N
I

Outer casing integrity
T
0

Iimer casing integrity
R
I Concrete apron integrity
N
G Other:

Response Timing:
□ Urgent □ Routine □ No response required

Inspected by: Signature

Name and Title:

Company:

1llleliran(lD[R!7Qcpcsii]t5(sQo 1-16



l-2b(1)(i) Inspection of Post-Closure Security Systems

The post-closure security systems in place during the post-closure care period will include the

following items:

• access to the Textron Lycoming site is limited to controlled gates, which are manned

24-hburs/day by Textron Lycoming security guards; all visitors and contractors must

receive authorization before entering any part of the facility

• a 6 - 10-foot high chain link fence is installed around the perimeter of the entire

Textron Lycoming site except for the portion secured by Buildings #1 and §2 along

Main Street

• a dedicated chain link fence with a locked gate that encloses the area of the closed

surface impoundments

• signs with the legend "Danger — Unauthorized Personnel Keep Out" posted at the

access gate to the enclosed location of the closed surface impoundments

• full time 24 hour/day security guards patrolling the facility on a daily basis

• outside lighting used to illuminate the facility at night

k IWelinmllxitsfiiKijDtscsOQ 1-17



In accordance with the Post-Closure Inspection Report Form presented in Figure I-l,

inspections to establish the condition of the post-closure security systems during the

post-closure care period will include:

Fence Line Integrity — Establish condition of fences restricting acbess to the closed

surface impoundment area to ensure they are sufficient to prevent unauthorized personnel

and livestock from entering the area. '

i

Gate Entrances — Establish that all gate entrances are being regularly monitored by

security personnel, or are locked and secured.

Evidence of Trespassing and Vandalism — Identify any evidence of such intrusions, and

evaluate the means of entry and possible measures to be taken to prevent entry.

Warning Signs in Place — Verify that warning signs reading "Danger — Unauthorized

Personnel Keep Out" are posted and maintained at the entrance to the closed surface

impoundment area.

Other Security Items — Any other concerns identified during inspections related to

security of the closed surface impoundment area.

Inspection will be conducted at the frequencies presented in the Post-Closure Inspection and

Maintenance Schedule in Section I-2b(4). Any need for maintenance to the security system
\

jk yiieliranilDacTQiTcslu^^ 1-18
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I

will be established via these inspections and appropriate post-closure maintenance measures

will be selected and implemented as described in Section I-2b(2)(i),

l-2b(1)(ii) Inspection of Final Cover

In accordance with the Post-Closure Inspection Form presented in Figure I-l, inspections to

establish the condition of the final cover during the post-closure care period will include:

Evidence of Soil Erosion — Inspect earthen cover and surrounding area to identify any

evidence of soil erosion.

Adequate Vegetation Cover — Inspect vegetation over final cover to ensure that it

adequately covers the closed surface impoundment area.
I

Stressed Vegetation — Identify any evidence of stressed vegetation.

Evidence of Burrowing Animals — Inspect cover for holes, tunneling, or other evidence

of burrowing animals that could damage the impermeable cover layer or channel rain

water and accelerate the migration of liquids through the final cover.

Settling/Subsidence — Identify any areas where depressions or other evidence of settling

or subsidence of the final cover have developed.

^  1-19



Ditches/Drainage Structures — Inspect perimeter ditches and drainage structures to

ensure they are in good condition. ^

'  \ •

Other Final Cover Items — Any other concerns identified during inspections related to

the final cover for the closed surface impoundment area.

J
I

If any need for maintenance to the final cover that is established via the inspections,

appropriate post-closure maintenance measures will be selected and implemented as described

in Section I-2b(2)(ii).

l-2b(1)(iii) Inspection of Groundwater Monitoring System

The post-closure groundwater monitoring system consists bf 22 groundwater monitoring

wells at 13 locations and are identified in Figure E-1. In accordance with the Post-Closure

Inspection Form presented in Figure I-l, inspections to establish the condition of the

groundwater monitoring system during the post-closure care period will include:

Monitoring Wells Locked — Ensure that monitoring well outer casing tops are closed and

locked.

Outer Casing Integrity — Inspect outer casing to identify any corrosion or deterioration

that may compromise monitoring well integrity.

1-20
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Inner Casing Integrity — Inspect inner casing to identify any deterioration or other

o

evidence of malfunction that may compromise monitoring well integrity.

Concrete Apron Integrity — Inspect concrete apron around outer casing to identify any

evidence of cracks or deterioration that would compromise monitoring well integrity by

accelerating the migration of surface water run-off to the monitored zone.

Other Monitoring System Items — Any other concerns identified during inspections

related to the groundwater monitoring system for the closed surface impoundment area.

Additional inspection and assessment of monitoring well system, particularly for the inner

casing and well screen of each .well, will be conducted as a routine part of the post-closure

groundwater monitoring program described in Section I-2c. Any need for maintenance

identified during implementation of the post-closure monitoring program will be immediately

brought to the attention of the Post-Closure Contact for prompt action. A description of

inspections to be conducted as a part of the post-closure monitoring program is presented in

Section E-3b(l).

Any need for maintenance to the groundwater monitoring system will be identified via the

routine post-closure inspection program or post-closure monitoring program and appropriate

post-closure maintenance measures will be selected and implemented as described in Section

I-2b(2)(m).
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l-2b(2) Post-Closure Maintenance Plan [40 CFR 264.118(b)(2)]

o

The closed surface impoundment area should not require any routine scheduled post-closure

maintenance during the post-closure care period. Post-closure maintenance will be

performed for the final cover, groundwater monitoring system, and security systems

throughout the post-closure care period on an as-needed basis, as determined through the

post-closure inspections described in Section I-2b(l). Typical maintenance activities to be

performed based on these inspections are described in Sections I-2b(2)(i) through I-2b(2)(iii).

The Post-Closure Contact will be responsible for promptly implementing any required

maintenance activities during the post-closure care period. The Post-Closure Contact will

review each Post-Closure Inspection Report to determine whether any maintenance activities

are required. If maintenance activities are required, the Post-Closure Contact will ensure

that all necessary arrangements are made with plant personnel or subcontractors, as
V

appropriate. The Post-Closure Contact will be responsible for following through with

implementation of all maintenance activities, including ensuring the work is properly

completed in a timely fashion.

The Post-Closure Contact will be responsible for completing Post-Closure Maintenance

Reports for each maintenance activity completed during the post-closure care period. A

Typical Post-Closure Maintenance Report Form is presented in Figure 1-2. Completed

Post-Closure Maintenance Reports and other supporting documentation will be maintained on

file throughout the post-closure care period in the Post-Closure Inspection and Maintenance

Log described in Section I-2b(3).
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Figure 1-2

Typical Post-Closure Maintenance Report Form

Textron Lycoming
Post-Closure Maintenance Report Form

Date Maintenance Activity Begun:

Date Maintenance Activity Completed:

Maintenance Activity

1

Total Cost for Maintenance

1

1

Maintenance Initiated in Response to: /

n  Po55t-r.lnsnrp. Tnsnpr.rinn datp-

rH Security Giiflrri Palrnl date-

n  Groundwater Sampling Tnspecrinn date-

r~1 Other (specify)

•-

Approved by:

Date:
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l-2b(2)(l) Maintenance of SecMrity

As indicated in Section I-2b(l)(i), the security system will be inspected to ensure that it is

maintained in good condition throughout the post-closure care period. Based on the results

of post-closure inspections, the following maintenance activities may be required for the

security system during the post-closure period:

• repair to fence lines

• repair to gates, locks, or chains restricting access at entrances to the facility

• repair or replacement of warning signs

• other maintenance measures to site security systems as required

I

l-2b(2)(li) Maintenance of Final Cover [40 CFR 264.118{c)(2){i)]

The final earthen cover over the closed surface impoundment area has been stabilized with

adequate vegetation (grasses and other non-woody plants) and has remained stable since

certification of closure on May 22, 1990. There is no evidence that this area has been

subject to settling, subsidence, or significant soil erosion during this time period. The

current vegetative covering over the closed surface impoundment area is healthy, and there is

no evidence of stressed vegetation.

As indicated in Section I-2b(l), the final cover will be inspected to ensure that it is
\

maintained in good condition throughout the post-closure care period. Based on the. results

I
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I

of post-closure inspections, the following maintenance activities may be required for the final

cover during the post-closure period:

•  f

• mowing to prevent intrusion by woody plants, and minimize the incidence of burrowing

animals

• addition of topsoil and re-se^ing to stabilize soil and vegetative cover to prevent

erosion

• re-seeding to restore adequate density and coverage of grassy vegetation

• plugging and filling any holes or tunnels caused by burrowing animals

• addition of topsoil or other suitable fill materials where settling or subsidence has

occurred, and compaction and regrading of these fill materials required

• other maintenance measures to the final cover as required

l-2b(2)(iii) Maintenance of Groundwater Monitoring System
[40 CFR 264.118{c)(2){ii)]

The groundwater monitoring system is designed to function throughout the post-closure care

/

period, if properly maintained. Any need for post-closure maintenance of the groundwater

monitoring system will be identified by either the post-closure inspections, or by additional

assessment and inspection of monitoring wells conducted regularly as a part of the

post-closure groundwater monitoring program. Based on the results of these inspections, the

foUo^^g maintenance activities may be required for the groundwater monitoring system

during the post-closure care period:
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repair or replacement of outer casing or locking cap necessary to maintain the integrity

of the outer casing and adequately protect the inner casing and monitoring well integrity

sealing of cracks or other repair of concrete apron and seal to prevent the infiltration of

surface water into the monitoring well

airlifting, overpumping, or other means as appropriate to clear any sedimentation from

the screened interval of the monitoring well

replacement of monitoring wells in cases where monitoring well integrity is permanently

breached or the well is damaged beyond repair

other maintenance measures to the groundwater monitoring system as required

l-2b(3) Post-Closure Inspection and Maintenance Log

An Inspection and Maintenance Log will be maintained to document completion of all

maintenance and inspection procedures in accordance with the Post-Closure Maintenance and

Monitoring Plan,

The following records will be maintained in the Post-Closure Maintenance and Inspection

Log:

• copy of the Post-Closure Plan
r

• copies of all Post-Closure Inspection Reports

lllfeliranllDac!70[Ki)i]i5(sflo 1-26
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• copies of all Post-Closure Maintenance Rqwrts

■ • copies of all records documenting maintenance activities, such as purchase orders and

invoices for subcontractors or vendors

1

The Post-Closure Contact will be responsible for updating and maintaining the Post-Closure

Inspection and Maintenance Log on file throughout the post-closure care period.

l-2b(4) Post-Closure Inspection and Maintenance Schedule

The closed surface impoundment area will not require any routine scheduled maintenance

during the post-closure care period. Therefore, as stated in Section I-2b(2), there will not be

any routine maintenance activities scheduled for the closed surface impoundment area during

the post-closure care period. All post-closure maintenance activities will be initiated on an

as-needed basis. The need for such maintenance will be identified during the routine

post-closure inspections, and other inspection and monitoring activities described above in

Section I-2(b)(l).

The post-closure inspections described in Section I-2(b)(l) will be completed on a routine

scheduled basis. These inspections will be conducted and recorded quarterly throughout the

post-closure care period, in accordance with the schedule presented in Table 1-3. Inspections

will be conducted more frequently during the post-closure care period it if is determined that

maintenance is required more frequent than quarterly. Routine inspections by Textron
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Lycoming security guards will be conducted on a daily basis as indicated in Section

I-2b(l)(i).

Table 1-3

Schedule for Conducting Post-Closure Inspections

Annual Inspection
Completed annually
no latter than...

1st Quarter Inspection March 31

2nd Quarter Inspection June 30

3rd Quarter Inspection September 30

4th Quarter Inspection December 31

I

I

The additional inspection of the groundwater monitoring system described in Section

I-2b(l)(iii) will be conducted at the time of each groundwater sampling event as described in

Section E-3b(l).

l-2c Post-Closure Groundwater Monitoring Plan [264.118(b)(1)]

In accordance with 40 CFR 264.118(b)(1), the post-closure groundwater monitoring program

will be implemented throughout the permitted portion of the post-closure care period to

detect any releases to groundwater that could potentially occur from the closed surface

impoundment area. The groundwater monitoring program proposed in accordance with

40 CFR 264 Subpart F for the post-closure care period is presented in Section E-3.
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l-2d Updating/Amendment of Post-Closure Plan [40 CFR 264.118(d)]

Textron Lycoming will submit to the EPA Regional Administrator and the DEP

Commissioner a written request for a Post-Closure Permit modification if and when any of

the following circumstances occur:

• changes in operating plans or facility design affect the approved Post-Closure Plan

• events which occur during the active life of the facility, including partial and final

closures, affect the approved Post-Closure Plan '

• an unexpected event affects the Post-Closure Plan

• Textron Lycoming wishes to amend any provision of the Post-Closure Plan

Any written request for'modification of Textron Lycoming's Post-Closure Permit will be

accompanied with a copy of the amended Post-Closure Plan for approval by the EPA

Regional Administrator and the DEP Commissioner. Any written request for permit

modification will be submitted at least 60 days prior to the proposed change,, or no later than

60 days after an unexpected event occurs that affects the Post-Closure Plan. The

Post-Closure Contact will be responsible for preparing, submitting, and maintaining pn file

any written requests for permit modification, and amending the PostrClosure Plan

accordingly.
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l-2e Post-Closure Contact [40 CFR 264.118(b)(3)]
I

The Post-Closure Contact will be the person responsible for implementation of, and

adherence to, the Post-Closure Plan during the post-closure care period. The Post-Closure |||
Contact will have a thorough knowledge of the Post-Closure Plan. Throughout the

post-closure care period, the Post-Closure Contact will have the responsibility and authority

to: '

• maintain post-closure records on file as describe in Section I-2h
/

•  implement the Post-Closure Inspection and Maintenance Plans as indicated in

Section I-2b ^

• implement the post-closure groundwater monitoring activities as indicated in

Section I-2c

• submit any necessary written requests to the EPA Regional Administrator and the DEP

Commissioner requesting permit modifications in accordance with 40 CFR 264.118(d),

I

as described in Section I-2d i

• update the Post-Closure Cost Estimate annually in accord^ce with 40 CFR 264.144(b),

as described in Section 1-6

'  )

• prepare and submit to the EPA Regional Administrator and the DEP Commissioner the

Post-Closure Certification, in accordance with 40 CFR 264.120, as described in

Section l-2g

• serve as the main point of contact for Textron Lycoming on post-closure matters with

the DEP and EPA Region 1
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In accordance with 40 CFR 118(b)(3), the designated Post-Closure Contact for Textron

Lycoming will be:

Office of Legal Counsel

Textron Lycoming

Department 56

550 Main Street

Stratford, Connecticut 06497

The EPA Regional Administrator and the DEP Commissioner will be notified in writing of

any change in the Post-Closure Contact during the post-closure care period.

l-2f Survey Plat [40 CFR 264.116]

The Survey Plat for the closed surface impoundment area has been prepared and submitted to

the EPA Region I, the DEP, and the Town of Stratford (Stratford Zoning Commission and

Stratford Environmental Conservation Office). The Survey Plat is included in Appendix 1-9.
\

The Survey Plat includes the boundaries of the closed surface impoundment area, referenced

to permanent surveyed benchmarks, and was prepared and certified by a professional land

surveyor. The following notes are prominently displayed on the Survey Plat:

\

• The closed surface impoundment area was used to manage hazardous wastes.

• The area's use is restricted under federal regulations [40 CFR 264, Subpart G] and

regulations of Connecticut State Agencies [22a-449(c)-29(g)(3)].
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l-2g Certification of Completion of Post-Closure Care
[40 CFR 264.1201

In accordance with 40 CFR 264.120, within 60 days of completion of the post-closure care

/  period for the closed surface impoundment area, Textron Lycoming will submit to the

Regional Administrator and DEP Commissioner a certification that the post-closure care

period was performed in accordance with the specifications in the approved Post-Closure

/
Plan.

The Post-Closure Certification will be signed by a duly authorized representative of Textron

Lycoming and an independent registered professional engineer. Typical Post-Closure

Certifications to be submitted for the closed surface impoundments by a duly authorized

representative of Textron Lycoming, and an independent registered professional engineer are

presented in Figures 1-3 and 1-4.

The Post-Closure Contact will be responsible for contracting with the independent registered

professional engineer and preparing the Post-Closure Certifications and will oversee the

completion and submittal of the certifications to the EPA Regional Administrator and the

DEP Commissioner.

I

I
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Figure 1-3

Textron Lycoming
Post-Closure Certification

The undersigned, ' (Name) , an officer of the Textron Lycoming,
Division of AVCO Corporation, incorporated under the laws in the State of Delaware and
licensed to do business in Connecticut, which formerly owned or operated surface
impoundments (herein-after "Facility") at the Textron Lycoming site located at 550 Main
Street, Stratford, in Fairfield County, Connecticut, has completed post-closure activities for
the facility and has fully implemented all measures relating to the post-closure of the facility
as set forth in the Post-Closure Plan approved by (Region or State) for said facility.

NOW, THEREFORE, I (we) (Name) hereby swear and affirm that the
post-closure activities for the above-named hazardous waste facility have been conducted in
accordance with the facility's Post-Closure Plan approved in writing by (name, of F.PA
Regional Administrator or DEP Commissioner) on , 19_, that all measures
relating to post-closure of the facility required by the Post-Closure Plan and the rules and
regulations of 40 CFR 264 Subpart G and RCSA 22a-449(c)-104 have been fiilly
implemented, and that to the best of my knowledge, no violations exist.

(Signature)

(Name/Title)

(Address)

Taken, sworn and subscribed before me, this day of
A.D. 19

(Notary)
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Figure 1-4

Typical Independent Registered Professional
Engineer Post-Closure Certification

I

I

I, fname't , a Professional Engineer registered in the State of Connecticut,
hereby certify that I have reviewed the Post-Closure Plan for the Textron Lycoming surface
impoundments located at 550 Main Street, Stratford, Connecticut, that I am familiar with the
rules and regulations of 40 CFR 264 Subpart G and RCSA 22a-449(c)-104 pertaining to post-
closure of such a facility, and that I personally have made visual inspection(s) of the former
surface impoundment area, and that the post-closure activities for the surface impoundments
have been performed in full and complete accordance with the facility's Post-Closure Plan
approved in writing by (EPA Regional Administrator or PEP Commissioner! on
_, 19_, and the rules and regulations of 40 CFR 264 Subpart G and RCSA 22a-449(c)-104.

(Signature of Professional Engineer) (Date)
I  1

(Name of Professional Engineer)

Professional

Engineer Seal \
(Professional Engineering License Number)

(Business Address)

(Telephone Number)
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l-2h Post-Closure Recordkeeping

The Post-Closure Contact will be responsible for updating and maintaining the following

records on file throughout the post-closure care period:

• a copy of the Post-Closure Plan on file in accordance with 40 CFR 264.118(c)

• the Post-Closure Inspection and Maintenance Log as ,indicated in Section I-2(b)(3)

• the Post-Closure Monitoring records as indicated in Section E-3e

/

• any necessary written requests to the EPA Regional Administrator and DEP

Commissioner requesting permit modifications in accordance with 40 CFR 264.118(d),

as described in Sections 1-2 and I-2d
/

• Post-Closure Certification and supporting documentation after the post-closure care

period has been completed and certification prepared

• correspondence with the DEP Md EPA Region I concerning post-closure
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1-3 Documentation of Notice in Deed [40 CFR 264.119]

The following post-closure notices required by 40 CFR 264.119 have been made for the

closed surface impoundments:

• In accordance with Connecticut law, a notation on the deed to the facility property has

been recorded and will in perpetuity notify any potential purchaser of the property that:

- The land has been used to manage hazardous wastes.

- Its use is restricted under 40 CFR 264 Subpart G.
/  ̂

- The survey plat and a record of the type, location, and quantity of waste disposed of

within the closed surface impoundments required by 40 CFR 264.116 and

40 CFR 264.119(a) have been filed with EPA Region I, the DBF, and the Town of

Stratford (Stratford Zoning Commission and Stratford Environmental Conservation

Office).

• A certification to the EPA Regional Administrator and the DEP Commissioner has been

signed by Textron Lycoming certifying that a deed notification has been submitted in

accordance with 40 CFR 264.119(b)(1), including a copy of the document in which the

notation has been placed. This certification is presented in Appendix I-10.

The deed notice submitted for the Textron Lycoming closed surface impoundments is

presented in Appendix 1-8. The survey plat that was submitted, as described in Section I-2f,

is included in Appendix 1-9.

I
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The data from the closure soil sampling described in Section I-la is presented in Appendix

I-ll. This information was submitted in accordance with 40 CFR 264.119(a) to document

the type, location, and quantity of waste in the closed surface impoundment area.

1-4 Closure Cost Estimate [40 CFR 270.14{b)(15)]

Due to the fact that closufe of the surface impoundments has been completed and certified

closed on May 22, 1990, as described in Section I-l, a cost estimate for closure is no longer

applicable for the closed surface impoundments.

j

1-5 Financial Assurance Mechanism for Closure

[40 CFR 270.14{b)(15)

Due to the fact that closure of the surface impoundments has been completed and certified
I

closed on May 22, 1990, as described in Section I-l, financial assurance for closure is no

longer applicable for the closed surface impoundments.

1-6 Post-Closure Cost Estimate [40 CFR 270.14{b)(16)]

In accordance with 40 CFR 265.140(c), Textron Lycoming's Stratford facility is exempt

from the requirements of 40 CFR 265 Subpart H. Therefore, Textron Lycoming is not

required to maintain a post-closure cost estimate. This exemption is applicable because it is
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a government owned facility for which the U.S; Department of the Army ̂as accepted the

financial requirements of 40 CFR 265 Subpart H. The January 1988 letter submitted to EPA

from Colonel Charles L. Brown of the U.S. Army documents the Army's acceptance of

40 CFR 265 Subpart H financial requirements. A copy of this letter is contained in

Appendix 1-12. Note that the required documentation in Appendix 1-12 also exempts the

facility from financial assuranpe requirements for post-closure care and liability requirements

as described in Sections 1-7 and 1-8, respectively.

1-7 Financial Assurance Mechanism for Post-Closure

[40 CFR 264.145(c)]

As stated in Section 1-6, Textron Lycoming's Stratford facility is exempt from the

requirements of 40 CFR 265 Subpart H. Therefore, Textron Lycoming is not required to

maintain financial assurance for post-closure costs.

1-8 Liability Requirements [40 CFR 264.147]

As stated in Section 1-6, Textron Lycoming's Stratford facility is exempt from the

requirements of 40 CFR 265 Subpart H. Therefore, Textron Lycoming is not required to

maintain financial assurance for both sudden and non-sudden accidental occurrences.

1-38
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Appendix 1-1
I

Textron Lycoming
Surface Impbundment Closure Plan
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APPENDIX B - SURFACE IMPOUNDMENT CLOSURE PLAN



\

Addendum to Surface Impoundment Closure Plan

•  •

f

AVCO-Lycoming TEXTRON

February 23, 1988

Amendment to Surface Impoundment Closure Plan dated September 1987,

The following changes shall be made to the plan:

1. Section 4-D, Page 4-7, Sampling and Analyses of Soils.
Perimeter sampling and analyses of soils will be conducted
at 35 foot intervals in order to achieve a 90 percent -
probability of detecting hazardous waste. For the two
sides of the equalization lagoon that require sheeting,
soil samples will be taken from test pits dug along the
sheeting line. Sheeting will be installed only after
confirmation sampling indicates that the sheeting is
outside the range of hazardous material. Additional soil
sampling shall be conducted according ̂ to the original plan.

2. Section 4-D, Page 4-8. The removal standards for metals,
cyanide and chromium will be dirinking water standards.

3. Create Appendix H and enclose the attached Hazardous Waste
Substance List.



Textron Lycoming ^V-S"7

tour aaaple ID Ses b#i-Bu
IML sanple ID 71204-AVe

i nc 6

;?-04-a7Dace subnittea

Date(s) enalyted 12-04 to 17-?7-fl7

• » « ALL VALUES REPORTED IM ug/gm (wt veight) ■ « *

Method 8010/8020 via OC-PID/HBCD. MOTE: not detjected (nd) « <0.05 ppm

Conpound:

Bentene

SaSBlS-Ifi: 071204-1 871204-2 871204-1

Benzvl eMarlde

Bis n-ghloroethoxv^aethane

Bla f2-ehlorotaooroDVlleChgr

Bromobengen#

Broaodleh1oraaethane

Broaoforn.

^foapaethanE.
Carbon tetrachlorlde

Chloraeetaldehvde

gMonX.
ChlQrofcM»nf na

Chloroethnne

l-ChlorohaTana

2-Chloroethvl vlnvl abhar

Chloronethana

PichlorQaabhjna

1.2-Dleh!oroorQpana

1.3-OlchloroDroovlena
fthvlban«an«.

,<0,.05. <0.05

<IL0S

<0.05
<0.05

<0.05
^.0,9?.

<0.05

-SMI
JP.QS

<0.05

<0.05

<0.05
-IML

<0.05
-10.f9?.

<0.05

<0.05
<Q.,Q5

<0.05

-IML
<9.9P.

<0.05

<0.05

<0.05
■ <9...9?,
<0.05

<0.05

—1M5.
■  <0.95.

<0.05
<0.05

<0.05
<0.05

JUUL

<0.05
<0.05

<9,9$.

<!l^
<9,99.

-ULAL
<0.99
J!L1L

Sl^
<0.05

<9.05

<0.99.
<9,99.
<9.99

<0.09
<Q."P-5 <0.05ChlorBmatihYl thvl efchar 05 <0,05

Chlorotolaan .OS
DtbraaQghloroaethana 0.«. <ff..05 <0.05
Dlbroaoaathana

<0.05 <3^1,2-DiehlorQbenzene oc 29 <0 293-Dlchlorobenaene 5  .X <0 <2.t05
1.4-Olchlorobengena

Dlehlorodlflueroaethana
UlSIl.l-PlehlQroethane

<2^ 05 liL2S1.2-DtehlarQath^na <0.05 12JI9 <0.05
1.l-Plghloroathvlana <0.05 <!L25 <0.05
trane-1.2-PlehIoroathvlana

^0^ <0

<0^ <2x£2
i£i2S <0.05 <2.t25I.1.1.2-Tetrachloroethan» i!LM <0 29 <0 291.1,2.2-TetraehlQrQathaT|a

<j9LJ19 105
Tetraeh

<9.05 <0.05
1.1.1-Trlehloroethana
1.1.2-TTtchloroethane

<9,09. ^:2JI9
<0.05 <0.05 <iifi9Trlchlogoethylene fTCti <0.05 liJlS

ftlehloratrtfInoroaathawa
<1^ <0.05 <iL29Trlehlagnpcepane
iiL29 ^iL29 <9.99
12^ <2Ji5 iJLOS
0.

Oichlogapropane
1<L29 <0.05 <0.05

ene <0.
Tetranirroaethane <9 <9 <9rr

Analyst
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Tijctron Lycoalng 3 o£ 6

RBPORT OF RESULTS

Yoor saaple ID seg balow Date submitted —

SML sample ID 71204"AVC Date{s) analyzed 12-04 to 12-23-87

HSTHOD 625 GC/MS PRACTIOM-ACIO COMPOUNDS (PHENOLS)

e e e all VALUES REPORTED IN ug/qm (ppm) * • «

Sample ID:

COBBQOnd

871204-1 871204-2 171204-3

2-Chlozophenol nd<O.S nd<0.5 nd<0.5

2,4-DlchIotophenol nd<0.5 nd<0.5 nd<O.S

2/4-Dl»ethylphenol nd<0.5 nd<0.5 nd<0.5

4,6-Dlnitto-o-cresol nd<l nd<l nd<l

2,4-Dinltzophenol nd<l nd<l nd<l

2-Hltzophenol nd<O.S nd<0.5 nd<0.5

4-llltrophenol nd<0.5 nd<0.5 nd0.5

p-Chloto-m-cresol nd<O.S nd<0.5 nd<0.5

Pentachlorophenol nd<0.5 nd<0.5 nd<0.5

Phenol

2,4,6-Trlchlozophenol

nd<0.5

nd<0.5 //■
/ •. /

n4<0.5

nd<0'.5^,^' nd<0.5
>

y*
9^

ifr CTOCFTlCRTirJik}^ CPffFiCATWI Ni
iX WVtt090«fT4Ly.
y: uomowsm V
Va USOBAtOlT.aA.V

WMiteflfmtt |l>

Analyat

SurS A, # S9 NORTH Pl_AlNS INDUSTRIAL PARK «
900'35yd 0NIUODA-I N0aiX31 UlOdd

i, *:• v. V .%• * M —AC*'."*:*' *:

WalLINGFORO.'CT v06<492 a C2CS) 2Sa-055;

22:^1 08. t' Nttr



Tlxtron Lycomlng 4 of 6

report op RESULiTS

Your saaple ID See below Date lubmltted —.

EML sample ID 71204-AVC Oate(s) analyzed 12-04 to 12-23-87

METHOD 625: GC/MS TRICTIOM-BASB/NEUTRAL COMPOUNDS

« » * ALL RESULTS REPORTED IN ug/ga (ppm) * * •

I

I

eoapoand

i^^naphthene

■71204-1

n6<Q.l

CQMOund

Diethvlphfchalate

jgenaohthvlene .nd<Ot,L
^fhragene
Benetdine

Dlaethylphthalate
dl-n-Butylphbhalate
2.4-Dlnttrotoluent

ftiinta/a^anthracene nd<0.1 2.6-DlnItrQtoluene

B^pgo/alovrena nd<0.1 dl-n-Oetvlphthalate
B»ntQfb)flueranfchen€ nd<0.1 1.2-Di Dhenylhvdraz i n«
BentafahUpervlene tid<0.2 Fluoranthene

^aeart^fluoranthene nd<?'i Pluorene

TndenoH.2.2-cdlovrene

2-ghloronaphfchalene nd<O.S laoohorone

4-ghlarophenvlohenvleth«r n4<P-5 Naphthalene

Chrvaene nd<0.1
nd<0.2

Nitrobenzene
n-Mltrosodimethvlaalna

NOTE: nd * not detected

Analyst J

/

Vi w*iakt«tr.aK y
MAI I 1WAilAWg*. .|>

V4/

871204 1

nd<Qt5
nd<0.5
"d<Q.5
nd<Q.S
nd<0.5
nd<0.5
nd<0.5
nd<0.1

nd<Q.5hUf2-Chloroethozvlaethane nd<0.5 jjexachlutobtpzene
ht^fl-ehloroethvllether nd<Q.5 Hezachlorobutadiene ^

Pd<Vi?
nd<O.S

thvlhexvllphthalate nd<Q.5 Hexaehloroevclooentadiene.
i-Branaohenvlphenvlether nd<O.S Hexaehloroethane
Bnfylhenzvlphthalate nd<Q.5 Tndenofl.2.3-cd)ovrene nd<0^

nd<0.5
nd<0«l_
nd<0.5
nd<5Plbenzafahlanthracene
Qd<5n-Hltrotod1-njo*ocylaalnend<0.5\,?-otghlorobenzene n-Hl tr osod^Vnvlamlne. ■

Phenantfeene ' N
nd<5nd<0.5],3-P>ghlQrobenzene

1.4-0 ichlorobenzftne nd<0.1nd<0.5
nd<0Pvten3,3'^Dichlorobenzldlne nd<5

e Te pd<0»5Lchlorobend<0>5^igf?-chlQrQlsQproDVl}tthtr

SJITS a. 59 north Plains industrial park

,  'i.% z\Tc* • ;• -o

WallINOFORD. CT -> (203) 2S4-05S3

^ na•39Hd 9NIU00AT NOaiXBi UOdd 22:FI sa . F Nwr



Textron Lyconlng 5 of 8

REPORT OP RESULTS

Your saaplc ID below Date aubinltted , ,12-0^-^7

EML sanple ID 7l204>AVC Date(s) analysed ,,1^-04 t" ̂ -^3-37

METHOD 825: GC/MS FHACTIOH-BXSB/MEUTRAL COMPOUNDS

t t » all results reported in ag/«;m (ppm) « • •

CoBDound 871204-2 Cotflpbpn4 ri?04-2

lr*nanhth#n# nd<0.1 Dlethvlohthalate nd<0.5

Xr^niiDhthyl^ft^ nd<0.1 Dlnethylphthal>t» nd<0.5 _

Ant^hriicfine nd<0.1 dl-n-Butvlohthalate nd<0.5 _

nd<5 2.4-Oinitrotoluene nd<0.5

R^n2o(4 nd<0.1 2.6-Dlnltrotoluene nd<0.5

TUn^ofalovrene nd<0.1 d i-n-Ocfcvlnhthalate T»d<0.5

Benzo(b)fluoranthene nd<0.1 1,2-OlDhenvlhvdrazlne nd<0.5

ahi )Derylene nd<0.2 Pluoranthene pd<0.1

fUn^of luorant:h«ne nd<0.1 Pluorene . _ nd<0.1

hlsf2-Chloroetho*vlmethane nd<0.5 Hexachlorobenzene nd<0.5

bta f i'-chloroethvl nd<0.5 Hexachlorobutadlene nd<0.5_

hi«f ̂-#thvlhexvl)Dhthalate nd<0.5 Hexachlorocvclonentadiene nd<0.5

4-BroaoohenvlDhcnvlether nd<0.5 Hexachloroethane nd<0.5

ButvlbenzvlDhthalate nd<l).5 Indeno{1f2.3-cd)oviene nd<0.2

9 -Tti 1 nr ana Bh tha 1 ene nd<0.5 taooherone nd<0.5

4-ChloroDhenvlDhenylethcr nd<0.5 Nanhthalene nd<0.1.

Chrvsene nd<0.1 Nitrobenzene nd<O.S

Diben2e{ah)anthracene nd<0^2 n-Mitrosodime^ylaalne nd<5

\.2-Dlchlorobenzene nd<0.5 n-Nltrosod lj'ft?^^o4'la«ine nd<5

1.1-D i eh1or obenzene nd<0.5_ n-Hitrosi^Ab^laBine . _ nd<5 .

1 r 4-DtcMorob«n2ene nd<0.5 Phenanthi:^^ nd<0.1

1.5'-biehlorohenzidlne Jid<5 Pvrene/«r7 nd<0.1

htaf2-ehlorolsooroovl)ether nd<0.5 1.2.4-t:nfch1,oraBen*«5i?' . nd<0.i_

^  l£j ' '

NOTE: nd • not detected

Analyst

ijf eTBSPTMWW
^ emiixsitwn 'J
^ QtvflBQioaBfTAL
^ womreon V
V

SurE A,

a UMUTO«t.S«.y

59 NCWTH PLAINS INDUSTRIAL PARK

'/ '

WallinGFORD. CT C64S2 % (203; 254-0555

PRR * ■aoHrl 9NIW0DA-I NOaiXHi UOHi 22:FI 08 Nbf



Textron Lycoalng Page 6 of 6

REPORT OF* RSSUL»TS

Tour ffannle ID ^ee .. bake Bubaitted V [

CML «*RDle ID 71204-AVC Datefsl analvxed 12-04 to 12-23-87

1

METHOD 625: GC/MS PRACTrOM-BASE/KKUTRAL COMPOUMDS

t * t all results reported im og/g« (ppm) « « *

J
[  1

Coapoand

Acenaohthene

871204-3

nd<0.1

C9ippo«nd

Dlethvlohthalate

871204-3

nd<0.5

\  1

Aranaphthvlene nd<0.1 DlMthylphthalata n4<Q,5
Ant^hractne nd<0.1 dl-n-Butvlohthalate nd<0.5

&0nzldine nd<5 2r4-Dinitrotoluene nd<0.5

Baniofalanthracene Rd<0.1 2.6-DinItrokoluene nd<0.5 f

»«nEofa)ovtene nd<0.1 di-n-Octvlphthalate _ . nd<0.5
^  i

^nzo(b) f luoranthene nd<0.1 1.2-Dlohe nvlhvdrasIne nd<0.5

B#n«ofahHoervlene nd<0.2 Plaoranthene nd<0.1

B*neo{k)fluoranthene nd<0.1 _ Pluortne nd<0.1 '  'I
his(2'(!hloroethoxv)Bethane nd<0.5 Hexaehlorobenzene nd<0.5

bl«f2-chloroethvlletter nd<0.5 Hexachlorobutadicne nd<0.5

bis(2-ethvlhexvl1ohthalate nd<0.5 Hexachlorocvclooentad iehe nd<0.5

4-Br QBO ohe nvlohe nvle ther nd<0.5 Kexachloroethane nd<O.S
1  ,

J

Butvlbenzvlohthalate nd<0.5 Indeno(1.2.3-cdluvt(ine nd<0.2

2-ChloronaDhthalene nd<0.5 Tsooherone nd<0.5 1

4-ChloroDhenylphenylether nd<0.5 naphthalene nd<0.1 1

Chrvsane nd<0.1 Hltrobentene nd<0.5

Dibenxofahlanthracene nd<0.2 n-Eltrosodincthvlanine nd<5

1.2-Olchlotobeniene nd<O.S n-Hitrosodi-n-oroovlamine nd<5 '  {

1.3-Dichloroben2ene nd<0.5 n-H 1 tr OS od 1 phe ruetaetitts^ nd<5 '

1-4-Dlchlorobenzene nd<0.5 Phenanthteno<^^^i ' -^7* nd<0.1

3.3•-Dlchlorobenzidine nd<5 Pvi.ne nd<OLl J  '

bis(2-chlorolsoDrooyllether nd<0.5 1.2.4 -Tr it i^'^>robenz«ne ■v\. nd<0.5 .  ;

HOTS: nd * not detected

Suite a. •

600•39yd

Analyst

yr eraePT «LTnVi^ carrwA'TiOii Vj
^ srvmonoarr^ ̂
^ UCSOTCKW ^

LAMUTOCY.OM.1V

59 north Plains Industrial Park ^

9NI1400A1 NOaiXHi uoad

WalUNORCRO. CT 0

>*v

H.

OJ

6492 « (203) 2S40555

C2:M 98. Nbf
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Addendum to Surface Impoundment Closure Plan

Avco - Lycoming TEXTRON

September 30, 1987

The following text contains responses to comments made by Mr. Robert Leger,
of EPA Region 1 and Mr. Kenneth Feathers of Connecticut DEP. All responses
shall be incorporated into the report.

Section 2 - Closure Plan

Delete Figure 2.1, add attached Figure 2.1

Section 4 •- Decontamination of Equipment/Personnel

Insert after the second paragraph; ^

"General equipment types to be decontaminated include:
*Pumps, piping, dewatering equipment
*Backhoes, Loaders

*HDP Lined Trucks

♦Respirator cartridge, splash suits, deconsprayer, tyvek coveralls,
decon. brush and basin, plastic sheets, trash barrel, plastic trash
bags, decon. soap, disposable gloves, cotton gloves, hard hats,
safety goggles, first aid kit, eye wash station, boots and duct tape.

This equipment shall be decontaminated according to US EPA Region IV,
April 1986 Engineering Support Branch Standard Operating Procedures and
Quality Assurance Manual, Environmental Services Division, Athens, Georgia,
Appendix B. Methods to determine whether equipment is decontaminated are
also listed in this manual.

Landfill Cap - General Comments

Design calculations for the drainage swale are not available at this time.
They will be available during final design of the cap. (Note: this is a
response to a comment and shall not be incorporated into the report).

Design calculations for the drainage swale will also not be provided at
this time, however ASTM C33 and ASTM D1557 design standards will be added
as Appendix H. (As per request of EPA). Therefore, insert attached
Appendix H.

Section I - Paragraph 4

After paragraph 4 ("Figure 4.3 shows a typical section...) insert the
following paragraphs.

"The final cover design will use the potential for soil erosion from side
slopes. Application of this method is presented in the July 1982
Draft RCRA Guidance Document Landfill Designer, Liner System and Final
Cover, US EPA, page 28.

I

t '•



Construction QA/QC for backfill control, membrane placement and slope
verification will be conducted according to procedures outlined in the
October 1986 Technical Guidance Document Construction Quality Assurance for
Hazardous Waste Land Disposal Facilities, USEPA, OSWER Report No. EPA 1,
530-SW-86-031."

«

Section 7A-Groundwater Monitoring

Second paragraph, third sentence. "As part of the construction...".
Delete last two sentences and replace with "As part of the construction of
the final cap, these wells will be replaced outside the limit of the
landfill cap with screens at the same elevations as the previous wells.
The objective will be to make little or no changes in the well locations so
that the time series of grouhdwater data remains comparable with past
data."

Section 8 - Post Closure Cost Estimate

Delete section 8 and replace with the following:

C) The annual operating and Maintenance Cos^s for the post closure care
period include:

1. Quarterly sampling and analyses -

I

I

pH $  5.
Specific Conductance . 5. r)
Metals 145.

Cyanides (total & amenable) 60.

Hexvalent Chrominiar* 25. -

It'-.-
$240.

h
1

Sampling eight wells plus 2 'f ;

QA/QC samples " ^  1

$240. X 10 samples x 4 per year ■ 9600/yr

Personnel: 2 engineers for 1 day
at $50/hr x 4 » $4000/yr

Subtotal $I3,000/yr

2. Semi annual sampling and analyses -

TOC $ 25. ^ ( 1
TOX 85. '
Methods 8010 & 8020 225.

$335. I i

$335 X 10 samples x 2 per year «
/  )

Subtotal $6700/yr ^ ;

.• • A i
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3. Annual Inspections -

2 engineers for 2 days at
$50 per hour plus $400 per diem

Subtotal $2000/yr

4. Annual Reporting -

.  analytic data: 1 engineer, 1 day at $50/hr

.  inspection report: 1 engineer, 3 days at $50/hr

Subtotal $2100/yr
/

5. Annual Operation and Maintenance Costs -

Lawn mowing, erosion filling clear drainage, repair cap

Subtotal $10,000/yr

The total annual cost for the above activities is approximately $35,000
(1987 dollars).

Landfill Design References

Remove references on last page of Appendix B and insert in Appendix G.

j
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FIG. 2-1 SCHEDULE OF CLOSURE ACTIVITIES

I  REMOVE SLUDGE I SHIP OFF SITE

EXCAVATE PUHP STATION AND PIPING

EXCAVATE SOIL FflOH LAGOON AREA

CONFIRNATION SAMPLING

SHIP MATERIAL. OFF SITE

i  BACFILL I INSTALL COVER

INSTALL MONITORING NELLS

B  SURVEY AND CERTIFICATION

mi ives
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Appendix H

ASTM C33 ASTM D1557 Standard Specifications



# C3i

le precautions givci. ..i 9.2.2.2 to guard against
rying between time of removal from curing to
sting.

9. 1 lansportatloa of Specimens to Ijiboratory

10.1 di^imens shall not be transported from
le field K the laboratory before completion of
le initial curing. Specimens to be transported
rior to an of 48 h shall not be demolded

rior to compWtion of transportation. Prior to
ansporting, sp^mens shall be cured and pro

tected as required in Section 9. During transpor
tation. the specimens must be protect^ with
suitable cushioning material to prevcnMamagc
from jarring and from damage by fn|i»ing tem
peratures. or moisture loss. Moistuo^oss may be
prevented by wrapping the specimens in plastic
or surrounding them with wet^nd or wet saw
dust. When specimens arc reived by the labo
ratory, they shall be vtmovm from molds if not
done before shipment an^laced in the required
standard curing at 73.4/^yf (23 ± l.7*C).

TABLE I Number of Loym Roolrta for 2

Sgrrrlnifo Type ind Site,
\\ at Dcpch, in (mm)

ftiaUen:
.12(303)
Ovtrl2()05)
12 (305) 10 II (460)
(^11(460)
/.I
UMC

6(152)101(200)
0«tr 1(200)
6(152)10 1(200)
0«trl(200)

Mock of
CompoctioQ

^roddiiif
Ung
lUon

VlBtallOD

roddin
rodding
vibnijon

vibcaUoa

Number of

Liiycn

3equ'4
•8 required
2 equal
3 or more

Approximate Depth of
Layer, io (mm)

4(100)
4(100)
half depth of mcdmena
S (200) at oear as pracucabte

half depth of qwcimea
4(100)
depth of q>ecimea
i (200) as near as practicable

TABLE 2 NumHaof^o44liica lobe Used la MoMUf
CfHifitr Spcclaicai

Diameter of Cyl^^ Number of

in (mmj^ \ Sirokcs/L.a]fer

6 (l/) k̂  25

8 /O) \  ̂
10/250) \  75 ^

ITkAmerkmn SocUtyJbr Toting anJ Ait^fiab toko nopotiilon ropoitf\jhe foiUity qfany patnU rights assolfd In conneakm
k nny Ittm msnllontd In this standartL KMtrt cf ̂hts uanihrd art exprrulyOdvUfd that tUtermtnailon of the validity qf any suck
'ens righm and the risk qf itdringemenl m jucA rights, are entirely their own ragorulblHiy

f
XhltMmdimd Is sutjea to roislomji my Un%i by the responsible technical commhfM and miist be reviewed every five years end
lyt mlted, either reapprwed or mthdnewn. Your commerus ore Invited euher fo^oision qf this standard or for additiond
flUAmUikmUbtiUm isecUo ASTM Headquariert Your comments wdt ricHm^argfid coruldenuion at e meeting qftkil
foiaibklechnkaloommiuee, ̂ ich yommay attend if you feel that your comments hake not teceived a fair hearing you should
pur views known to the dfihi Committee on Stahdards, 1916 Race St., PhUadeiphA^a. 19103

••I • J
>•1 X I

Ifirtl

it""'.,
iij.ii* - •

J Dealgnatlon: C 33 - 66

standard Specification for

CONCRETE AGGREGATES'

This standard is iuued under the Tued designation C 33; the number immedialety foUowing the designatioo indicates the y
of onginat adoption or, io the case of revision, the year of last revision A number in parentheses indicates the year of I
respproval A tuperscripl epsilon (<) indicates an editorial change fince the last revision or reapprovai

This soecificathn has been approved for use by agencies of the Department of Defense and for iUttng in the DoD Index of
Specfications and Standards

rear

last

1. Scope

1.1 This specification defines the require
ments for grading and quality of fine and coarse
aggregate (other than li^tweight or heavyweight
aggregate) for use in concrete.'

1.2 The information in this specification
may be used by a specifier (designer, architect,
engineer, etc.) to define the quality and grading
of the aggregate to be used in the concrete in
the structure. The specification may be also
used by a contractor, concrete suppher. or other
purchaser as a purchase document describing
the material to be furnished by the aggregate
producer.
Notb I—This specification is regarded as ade

quate Io ensure satisfactory materials for roost con
crete. It is recognized that, for certain work or in
certain regions, it may be either more or less restric
tive than needed. The specifier should ascertain that
aggregates specified are or can be made available in the
area of the work, with regard to grading, physical, or
chemical properties, or combination thereof.

1.3 Units of Measurement:
1.3.1 With regard to sieve sizes and the size of

aggregate as determined by the use of testing
sieves, the values in inch-pound units are shown
for the convenience of the user; however, the
standard sieve designation shown in parentheses
is the standard value as stated in Specification
Ell.

1.3.2 With regard to other units of measure,
the values slated in inch-pound units are to be
regarded as standard.

2. Applicable Documents

.2.1 ASTM Standards:

Test Method for Unit Weight and Voids
^ J^ggrcgale'

:  _ >»t N _ fofs (r

Fine Aggregates for Concrete'
C 87 Test Method for Effect of Organic Im

purities in Fine Aggregate on Strength of
Mortar'

C 88 Test Method for Soundness of Aggregates
by Use of Sodium,Sulfate or Magnesium
Sulfate'

Cl 17 Test Method for Materials Finer than

75-pm (No. 2(X)) Sieve in Mineral Aggre
gates by Washing'

C 123 Test Method for Lightweight Pieces in
Aggregate'

C 125 Definitions of Terms Relating to Con
crete and Concrete Aggregates'

C 131 Test Method for Resistance to Degra
dation of Small-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles
Machine'

C 136 Method for Sieve Analysis of Fine and
Coarse Aggregates'

C 142 Test Method for Clay Lumps and Fria
ble Particles in Aggregates'

C 227 Test Method for Potential Alkali Reac
tivity of Cement-Aggregate Combinations
(Mortar-Bar Method)'

C 289 Test Method for Potential Reactivity of
Aggregates ((Themical Method)'

C 294 Descriptive Nomenclature of Conslitu-

* This spcafictiioii is ubdcr the jurisdiction oT ASTM Com-
mifiee C-9 on Concrete Mnd Concrete Aggrcfilcs ind is the
direct rcsponsibilily of Subcommillcc C09 03 05 on Mcibods of
Tcsiinf and Spccificauons for Physical (Tharacicnsuca of Con
crete Aiftrcfalcs

Current edition approved March 27. 1986. Pbbliilied May
1986 On^nallyput>lisheduC33-2l T Last previousedilion
C 33 - 85 Changes from Ihe previous revision have included
rercrcnccs lo heavyweight aggregates in I.I, 2 I. and roolnoic 2
' For lightweight aggregates, see Speafr — 131. C 332,
and C 330. for heavyweight aggregates % ion C6J7
— Dcs^"— Nomci^^rf638i



cnts of Natu neral Aggregates
C 295 Practice . euographic Examination

of Aggregates for Concrete'
!i C 330 Specification for Lightweight Aggregates

for Structural Concrete'
C 331 Specification for Lightweight Aggregates

for Cbncitte Masonry Uniu*
C 332 Specification for Lightweight Aggregates

for insulating Concrete'
C342 Test Method for Potential Volume

■  Change of Cement-Aggregate Combina
tions'

* C 335 Test Method for Resistance to Degra
dation of Urge-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles
Machine'

-iC586 Test Method for Potential Alkali Reac-
3'. Uvity of Carbonate Rocks for Concrete Ag

gregates (Rock Cylinder Method)'
• C637 Specifications for Aggregates for Radia

tion-Shielding Concrete*
C638 Descriptive Nomenclature ofConstitu-

1". cnts of Aggregates for Radiation Shielding
,-ji. C:bncrete'

C 666 Test Method for Resistance of Concrete
■I" > to Rapid Freezing and Thawing ^D 75 Practice for Sampling Aggre^tes
-'D3665 Practice for Random Sampling oi

Construction Materials*
'Ell Specification for Wire-Cloth. Sieves for
'd Testing Purposes'
'12 Related Document:

3. Orderliig Infonnatloii
3.1 The purchaser shall include | the following information in the purchase order when

applicable: tt
3.1.1 Reference to this specification, i- 3J.

and dkte of issue,
3.1.2 Whether the order is for fiiie aggregate

or for coarse aggregate,
~ 3.1.3 Quantity, in tons or metn? tons (Note
2), '

*3.1.4 When the order is for fiiie aggregate
(Note 3):

3.1.4.1 Whether the optional grading in

'''f.'lA2 Whether the restriction! on reactive
materials in 6.3 applies, .

3.1.4.3 In the case of Ihc sulfatc soundncM
leal (7.1) which saU is lo be used, if none isstated, either salt may be used,

3.1.4.4 The approprialc limil for maicrsai

finer than No. 200 sieve (Table I). If not slated
the 3.0 % limit shall apply,

3 1.4.5 The appropriate limit for coal and
lignite (Table I). If not stated, the 1.0 % limii
shall apply.

3.1.5 When the order is for coarse aggregate

^^3.1.5.^1 The grading (size number) (9.1 and
3.1.5.2 The class designation (10.1 andTable

3).
3.1.5.3 Whether the restriction on reactive

materials in 10.2 applies,
3 I 5.4 in the case of the sulfaic soundnesj

icsl (Table 3). which salt is to be used, if none
IS stated, either salt may be used.

3.1.6 Any eRCcptions or additions to thu
specification (see Notes I and 3).

Note 2—The weight should be determined
loided in the hiuling unit, including •nv nilurd
mobture present. No water should be added at tlx
time of loading. .

Nora 3—The specirier (archilecl, enwneer, clc
should include in the eonirart d«umenishis raq"'"
menu as to the items listed in 31-4,3 1.5, •'J® 3. '^^Olhenviic, any grading or qualily dewnM in lh»
iDccificsiion which is furnished msy be deemed totJTaixepUble, even Ihough it may Islcr prove lo b.
unstlislsetofy in service.

FINE AGGREGATE
4. General Characterlillcs

4.1 Fine aggregate shall consist of natun
sand, manufactured sand, or a combinatin
thereof.

5. Grading
5 I Sieve Analysis—Viat aggregate, exce(

as provided in 5.2,5.3, and 5.4, shall be grade
within the following limits:

V sieveISpeaBcalioiiEll)
100
9) W 100
SO 10 100
SOloS)
2Slo60
lOloM)

Na 100(1 Mhini) ^lolO
5 2 The minimum percent shown above ft

material passing the No. 50 (300-pm) and N<
ICQ (150-pm) sieves may be reduced to 5 and(
respectively, if the aggregate is to be used
entrained concrete containing more than 4001
of cement per cubic yard (237 kg/m ) or i
nonair-entrained concrete containing more thi

H-in. (9 S mm)
No. 4 (4 7S-mm)
No. I (2 36-mm)
No. IStMS-mm)
No. 30(600iiro)
No.

* Annual Book tifASI M Standards. Vol 04 01.

Ill of cciiiciii per tuoic yard i/y/ kg/m j ui
n approved mineral udiiiixturc is used to

-pply Ihc deficiency in percent passing these
sieves. Air-cntraincd concrete is here considered
to be concrete containing air-entraining cement
or an airentraining agent and having an air
content of more than 3 %.

5.3 The fine aggregate shall have not more
than 45 % passing any sieve and retained on
the next consecutive sieve of those shown in
5.1, and its fmeness modulus shall be not less
than 2.3 nor more than 3.1.

5.4 Fine aggregate failing to meet the sieve
analysis and fineness modulus requirements of
5.1, 5.2. or 5.3, may be accepted provided that
concrete made with similar fine aggregate from
the same source has an acceptable performance
record in similar concrete construction; or, in
the absence of a demonstrable service record,
provided that it is demonstrated that concrete
of the class specified, made wiih Ihc fine aggre
gate under consideration, will have relevant
properties at least equal to those of concrete
made with the same ingredients, with the ex
ception that a reference fine aggregate be used
which is selected from a source having an ac
ceptable performance record in similar concrete
construction.

NoTB 4—Fine aggregate that conforms to the
grading requirements of a specification, prepared by
mother organization such as a state transportation
agency, which is in general use in the area, should be
considered as having a satisfactoiy service record
with regard to those concrete properties aficcted by
grading

Notb 5—Relevant properties are those properties
of the concrete which arc important to the particular
application being considered. STP I69B' provides a
discussion of important concrete properties.

5.5 For continuing shipments of fine aggre
gate from a given source, the fineness modulus
shall not vary more than 0 20 from the base
fineness modulus. The base fineness modulus
shall be that value that is typical of the source.
If necessary, the base fineness modulus may be
changed when approved by the purchaser.

NoTfi 6—The base fineness modulus should be
determined from previous tests, or if no previous lesis
txist, from the average of the fineness modulus values
for the first ten samples (or all preceding samples if
less Ihsn ten) on the order. 1 he proportioning of a
Concrete mixture may be dependent on the ba-sc
hneness modulus of the fine aggregate to be used
therefore, when it appears that the base fineness
tnodulus IS considerably dilfc-'enl from ihc value used
in ihe concrete mixture, a suiiabic adjusimcni in ihc
tnixlurc may be necessary

6. ■yvicicrioh.-v c-)uos(an«.t;-k
6.1 The amount of dclci 'sub.stuncch in

fine aggregate shall not excc »he limits pre
scribed in Table I.

6.2 Organic Impurities:
6.2.1 Fine aggregate shall be free of injurious

amounts oforganic impurities. Except as herein
provided, aggregates subjected to the lest for
organic impurities and producing a color
darker than the standard shall be rejected.

6.2.2 A fine aggregate failing in the test may
be used, provided that the discoloration is due
principally to the presence of small quantities
of coal, lignite, or similar discrete particles

6.2.3 A fine aggregate failing in the lest may
be used, provided that, when tested fur the
effect of organic impurities on strength of mor
tar. the relative strength at 7 days calculated in
accordance with Test Method C 87, is not less
than 95 %.

6.3 Fine aggregate for use in concrcic that will
be subject to wetting, extended exposure to hu
mid atmosphere, or contact with moist ground
shall not contain any materials that arc dclcicn-
ously reactive with Ihc alkalies in the cement in
an amount sufficient to cause excessive expan
sion of mortar or concrete, except that if such
materials arc present in injurious amounts, the
fine aggregate may be used with a cement con
taining less than 0.60 % alkalies calculated as
sodium oxide equivalent (NajO + O.658K2O) or
with the addition of a material that has b<en
shown to prevent harmful expansion due lo ihc
alkali-aggregate reaction. (Sec Appendix XI)

7. Soundness
7.1 Except as provided in 7,2 and 7,3, fine

aggregate subjected to five cycles of Ihe soundiless
test shall have a weighted average loss not greiiter
than 10% wheh sodium sulfutc is used or \i %
when magnesium sulfate is used.

7.2 Fine aggregate failing to meet the require
ments of 7.1 rliay be accepted, provided that
concrete of coihparable properties, made frbni
similar aggrcgatic from Ihe same source, has given
satisfactory service when exposed to weathering
similar lo that tb be encountered.

7.3 Fine aggregate not having a demonstrable
service record and failing lo mcci the require
ments of 7.1 hiiiy be accepted, provided it gives

' Significance of Tests and Properties if Concrete and Con
Crete Making Materials. SIP I6VB. ASTM, 1978
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ling and thawing tests (sec Test Mclliod C 666).
^ AGGREGATE

8. General Cha. dstlcs

8.1 Coarse aggregate shall consist of gravel,
crushed gravel, crushed stone, air-cooled blast
furnace slag, or crushed hydraulic-cement con
crete, or a combination thereof, conforming to
the requirements of this specification.
,  Noti 7,—Although crushed hydraulic-cement
concrete has been Mttd u an aggregate with reported
MtUfactoiy raulU, its use may require some addi
tional precautions. Mixing water requirements may
be increased because of the harahncss of the aggre
gate. Partially deteriorated concrete, used as aggre
gate, may reduce freeze-thaw resistance, affect air
void properties or degrade during handling, mixing,
or pladot. Crushed concrete may have constituents
that .would be susceptible to alkali-aggregate reactiv
ity or lulfate attack in the new concrete or may bring
sulfates, chlorides, or organic material to the new
concrete in its pore structure.

9. Grading

. 9.1 Coarse aggregates shall conform to the
requirements prescribed in Table 2 for the size
number specified.
Notv 8—The ranges shown in Table 2 are by

necessity ve^ wide in order to accommodate nalion-
iride conditions. For quality control of any specific
nperation, a producer should develop an average
cradation for the particular source and production
wlities, and control the gradation within reasonable
oteranoes from this average. Where coarse aggregate
izes numbers 357 or 467 are used, the aggregate should
K furnished in at least two separate sizes

10. Dcktcrious Substances

10.1 Except for the provisions of 10.3, the
imits given in Table 3 shall apply for the class
if coarse aggregate designated in the purchase
irder or other document (Notes 9 and 10). If
he class ii not specified, the requiremeou for
riois 3S, 3M, or IN shall apply in the severe,
Doderate, and negligible weathering regions,
espectiveiy (see Table 3 and Fig. I).
Noti 9—The specifier of the aggregate should

lesignate the clau of coarse aggregate to be used in
he work, based on weathering severity, abrasidn, and
»ther factors of exposure. (Sm Table 3 and Fig I.)
rhe limits for coarse iggregaie corresponding to each
lass designation are expected to ensure salrifactory
«rforroance in concrete for the respective type and
xation of construction. Selecting a class with unduly
cstricttve limits may result in unnecessary cost if
natcrials meeting those rcquiremenu arc not locally
ivaitable. Selecting a class with lenient limits may
csult in unsatisfactory performance and premature
Ictcrioration of the concrete. While concrete in dif-

made with different classes of coarse aggregate, ihil
ipecificr may with to require the coarse aggregate foJ
ail concrete to conform to the same more rcstriciivr
class to reduce the chance of Ainiishing concrete witL
the wrong class of aggregate, especiiniy on smalle
projects.
NoTB 10—For coarse aggregate in concrete ci

posed to weathering, the map with the wcalhcrinj
regions shown in Fig. 1 is intended to serve only u
a guide to probable weathering seventy. Those uo
dertaking construction, especially near the bound
aries of weathering regions, should consull loc^
weather bureau records lor amount of winter prccip
ilation and number of freeze-thaw cycles to be ex
pectcd, for determining the weathering severity foi
establishing test requirements of the coarse aggregate
For construction at altitudes exceeding 500011 (1520
m) above iea level, the hkclibood of more seven
wealherioK than indicated by the map should be
considered.

10.2 Coarse aggregate for use in concrete
that will be subject to wetting, extended expo
sure to humid atmosphere, or contact with
moist ground shall not contain any materials
that are deleteriotisly reactive with the alkalies
in the cement in an amount sufficient to cause

excessive expansion of mortar or concrete ex
ccpt that if such materials are present in inju
rious amounts, the coarse aggregate may be
used with a cement containuig les^lhan 0.60 %
alkalies calculated as sodium oxide cquivaleni
(NaaO + 0.658K|O) or with the addition of a
material that has been shown to prevent harm
ful expansion due to the alkali-aggregate rcac
tion. (See Appendix XI.).

10.3 Coarse aggregate having lest results ex
ceeding the limiu specified in Table 3 may be
accepted provided that concrete made with sim
ilar aggregate from the same source has given
satisfactory service when exposed in a similar
manner to thai to be encountered; or, in the
absence of a demonstrable service record, pro
vidcd that the aggregate produces concrete hav
ing satisfactory relevant properties (see Note
5).

METHODS OF SAMPLING AND TESTING

11. Methods of Sampling and Testing

II.I Sample and test the aggregates in ac
cordance with the following methods, except as
otherwise provided in this specification. Make
the required tests on test samples that comply
with requirements of the designated test meth
ods. The same lest sample may be used for
sieve analysis and for determination of material

14

finer than the No. .ZOO sieve,

from the sieve uihilysis may Ixr used in
)aration of samples for soundness or abrasion

.,is. For determination of all other tests and for
evaluation of potential alkali reactivity where
required, use independent lest samples.

11.1.1 Practice D 7 5 and Practice
D3665.

11.1.2 Grading and Fineness Stodidus—
Method C 136.

11.1.3 Amount of Material Finer than No. 200
Sieve—Ttsi Method C 117.

11.1.4 Organic Impurities—Tcsi Method
C40.

11.1.5 Effect of Organic Impurities on
Strength—Test Method C 87.

II. 1.6Soundness—Test Method C88.
11.1.7 day Lumps and Friable Particles—

Test Method C 142.

using a liiiiiid of 2 0 specific gravity to ri-movc
the |)articlcs of coal and ligi iiialeiial
that is brownish-black, or bla «all be consid
ered coal or lignite. Coke shall nol be classed as
coal or lignite.

II. 1.9 Weight ofSlag—TesX Method C 29.
11.1.10 Abrasion of Coarse Aggregate—Jcsi

Method C 131 or Test Method C 535.
I I.I.I I Reactive Aggregates—^ Appendix

XI.

11.1.12 Freezing and Thawing—Procedures
for making freezing and thawing tests of concrete
arc described in Test Method C 666.

11.1.13 Chert—Test Method CI 23 is used lo
identify particles in a sample of coarse aggregate
lighter than 2.40 specific gravity, and Practice
C295 to identify which of the panicles in the
light fraction are chen.

TABLE I Llmlli for Delrlcrlous Substances in Fine
Aggregate fur Concrete

Item

C.'ay lumps and rnabk particles
Maicnal finer than No 200 (75 pm) sieve.
Cuncreie subject to abrasion
All other com reic

C ual and lignite
Where surface appearance of concrete is of
imponancc

All oiher concrete

Weight
Pcrtcnl

of Toial

Sample,
max

3 0

3(3"

50^

05

10

^ In the case of manufactured sand, if the material fiiKr than
the No 200 (75-pm) sieve consists of the dust of fracture,
essentially free of clay or shale, these hmiu may be increased to
5 ami 7 %. rcspcitivcly.

n* Amtrkan Socltly for Tnling and Maitrlab lokn no poiMon rttpttung iht .aliJUy of any faleni tight awried in
tannttllon Ml* any utm mtniiontdm Iht tiandatd Vitn of iht tiandardate ttfttttlyodmedAat detttminanonofiht .ahdu,
tfany ntch paitnl rights, and ihf mk of tnfnngemeni of such rights, are entirety thetr oun responsihilit v

nis standard Is subject to rei^lslon at any time by the eetponsible technical ccmmUtet apd etfi^d tryyfire yars
mnd^not reused, eaher Ceppproredor wiihdramm Your comments are inuted eitherfw rewUton of this standard or for additional
standards and should be addres ted to A STM Headquarters Your comments wilt rtceht careful conslderaiton at a meeting of thet^tlMt,tckn,calcon,mn,tt.t.htHyoa.naya,undlf,aufttl,l,^youtta^
make your vtews known to the ASTM Committee on Standards. IVI6 Race St. Fhiladelphta. Pa 19101
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TABLE : CtWIt lUqwimaCTti for Cootc Agrnrtc*
AmouBts Finer than Each Laboratory Skv« (Squart-Opeoinp). Waght Percent

Sise

Number

Nominal Soe
3 in. H m

No.4 No. 8 Nw lO 1,
(Sieves with 4 tBL

3*^ m. 2'Aiii. 2 in. IV^m. 1 in. V« in. 'A in. (4.73 (2J6 (1.18
Square Opcmngs) (100

mm)
(90 mm)

(75
mm)

(63 mm) (SO mm) (37J mm) (25.0 mm) (19.0 mm) (12.5 mm) (9.5 mm)
mm) mm) mm) ^

1 3<Aio IV^m. 100 90 to 100 25 to 60 ... Oto 15 ...
0 to 5

*\
... ...

(90 to 37 J mm)
35 to 70 Oio IS Cto5

2 2V510 IVtia. 100 90 to 100

3

(63^o37J ma)
2 to 1 in. 100 90 to 100 35 to 70 Oio IS 0to5 ... ...

357

(50 to 25.0 ma)
2 in. to No. 4 100 95 to 100 ... 35 to 70 10 to 30 OtoS ...

4

(50 to 4.75 mm)
mio Viin. 100 90 to 100 20IO5S Oto IS ... Oto5 ... ...

467

(37.510 I9i) mm)
lV4m.ioNa4 100 95 to 100 ... 35 to 70 10 to 30 Oio 5 ...

5

(37 J 10 4.75 mm)
I to V^Ul ...

... 100 90 to 100 20 to 55 0 to 10 OtoS ... ...

56

(25.0 to 12JBm)
1 tO^IB. •..

... 100 90 to 100 4010 85 10 to 40 Oto 15 OioS ...

57

(25J0io9J nun)
I IB.toNa4 ... ... 100 95 to 100 ...

25 to 60 ... Oto 10' Oto S

(25j0to4.75Bffl)
100 90 to 100 2010 55 Oto 15 Oto 5 ... ... 1

6 V« to H m. ... ... ...

!

67

(l9j0to9J mm)
V4 IB. to No. 4

... 100 9010 100 '... 20 to 55 Oto 10 OtoS

(19.0 to 4.75 mm)
100 90 to too 40 to 70 Oto IS OtoS ...

7 'A m. to Na 4 • •« ...

(12.5 to 4.75 mm)
100 85 to 100 10 to 30 Oto 10 Oto5 1

8 H IB. to No. 1

(9.5 to 2J6 mm)

a

TABLE 3 Lhnto (or Metcrious Substances and Physical Profcrty Rc^iorcmcnts of Coarse AcTCt*** Concrete
pi^ 1 for the locauoo of the weathenng regions and fooiooie E to ihu table for the computatioo of the weathenng index The weathenng regions are dermed as follows

in terms of the weathenng index:
(S) Severe Weathenng Region—Weathenng Index greater than 500 day-inches (1270 day-cm).
(M) Moderate Weathenng Region—Weathenng Index 100 to 500 day-inches (254 to 1270 day<m).
(N) Neglipbk Weathenng Region—Weathenng Index less than 100 day-inches (254 day<m).

Maximum Allowable, %

Qas

C)esignat>ofi
Type or Location of Coocicu Cooamcuoo

Sum of Gay
Lumps, Fna-

Qay Lumps C7>crt^(Le* We Pamdes. Material Finer roaland
and Frubie Than 2 40 sp and Chert Than No 200 Lianiie
Panides grSSD) (Los Than (75-|im) Sieve

240 ipp
SSDf

Magnesium

AhrxoofHAbrasKxr Soundness

(5 cycie»y

IS

2S

5S

4S

5S

IM

2M

3M

4M

Fooungs. fouodaiiotts, columns and
beams not exposed to the weather,
mierxir Ooor slabs to be given cover
ings

Interior floors without covennp
Foundauon walls above grade, retaining

ivalls, abutments, piers, girders, and
beams exposed to the weather

Pavements, bndgc decks, dnvcways and
curbs, walks, patios, garage floors, ex
posed floors and porches, or waier-
froot struaurcs, subject to frequent
wening

Exposed arcfaiieoural concreu

Severe Weathenng Regions

10.0

5.0

,  5.0

3.0

5.0

5.0

7.0

5.0

Footings, foundaiioos, columns, and
beams not exposed to the weather,
ittienor floor slabs to be given cover-
inp

Interior floors without oovenngs
Foundauon walls above grade, retaining

wallk abutments, piers, girders, and
beams exposed to the weather

Pavements, bndgc decks, dnvewiys and
curbs, walks, patios, garage floors, ex
posed floors and porches, or water
front structures subjca lo frequent
wrtunf

2.0 3.0 3.0

Moderate Weathenng Regions

lO.O

50

5.0

5.0

8.0

5.0

10.0

7.0

1.0^

1.0^
l.O®

1 0®

1.0®

1.0®

1.0®
1.0®

10®

10

05

0.5

0.5

0.5

l.O

0.5

0.5

0.5

50

50.

50

50

50

50

50

50

50

18

18

18

18

18
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TABLE 3 Cotuunttd

Class

Desisnauon Type or Lccatsoa of Concrete CottsuiKtioa Cliy Lumps Chert^(Lea
Qod Fnabie Than 2.40 sp

irSSD)

Sum of Clay
Lumps. Fru-
blc Parudes. Matenal Fibs-
and Chen

(Less Than
2 40spgr
SSDl^

Than No 200
(75-utn) Sieve

Coal and
Lifniie AbrasioiT^

jtn

Sulfaie
Soundness
(5 cycles)*

SM

IN

2N

FspoKd architectural concrete

Slabi subvect to tnfTic abraston. hndgc
decks. Ooors. lidewalka. pavements

All other dasaes of concrete

3.0 3 0 n 3.0 1 0* 0.5 50

Ncfhfible Weathenng Regions
50 LO* 0.5 50

10.0 LO* LO 50

I

''Crtjshed
(1 120 ̂ /m*) The gradinf of slat used in the unit
deiemui '

apply toapply to each. graomss used in the concrete. When more than one gradinf ts to be used, the limit on abrasion loss shall
1  'TheallowabteUmitiforloondneaishall be 12% iflodiuinaillaieBused.

aopcfaiei must be beseHln »Ixe remS^n the ^ *** appbcaWe to gravds that are predominantly chen. Umitauons on soundness of such

I) the pacenufe bmn <Z.) on the amount in the tonne «pt«ile max be mcmanl to I - I + ionium amount pasn( the No.») sieve aabte
.B«...e.r-theTaMe I >■»« f««he «ount pBrnitted^fine ait^STS!?-,he\iJ,l^nT,?'uLVne
maximum mass of matenal pasiof the No. 200 (TJ^im) aevc la the coocicie lo that which would tc obtains) wetgbled calculation deacned to hmit the
penxntarrorendiortMneiixiedients.) 'f coane aan^ wure ««iphBj at the maximum tabulated
annual wm/er ranfiUI in inches (or eenumeues). defined as IoOowk a Frtesiv C)de Day a any day dSiM^hSTthT^ ofjhrznt odr days and the averafe
number of fieexins cyde days in a year may be taken to equal the (»»o other above or beta- 3rF lOT). The avo„emean number of days dunnt which the maximum temperuuR w«i 3rF (OT) or bdow Ifiiuer to^/u """""""b -» JrF (OT) or bdow and the
(lainfalll cccumnt dunn* the penod between and indudiac tic normal date of the fiis'occuncnce oonwied preopilation

1

I

%

#

rs

•r.^TV

O

u

smr« (Ov«r 500*)

Nodurtt* (100 to SOO*)

lio«li«lbU (Dndor 100*)

w*sthTlnq tocicns (Wusthuring Indu)

*Zndwi laduy-inehosi ouXtlply
by 33.4 to cOBvort to doy-OB

FIG. 1 Locadoo of Wcmtbcring Regfoos
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APPENDIX

(Nonmandatory Informalloo)

XI. MEniODS TOR EVALUATING POTENTIAL REACnvrTV dP AN AGGREGATE

XI.I A number of methods for delecting potential
reactivity have been proposed. However, they do not
imvide quanliuiive information on the degiee of reac-
liviiy to be expected or tolerated in service. Theiefoie.
evaluation of potential reacuviiy of an aggregate should
be based upon judgment and on the interpreution of

data and examination of concrete structures con*
laming a combination of fine and coane aggiegates and
remenu for use in the new work. RaulU of the follow*
ing tests ouy assist in making the evaluation:

XI.1.1 f^actice C295—Certain materials are
knoiim to be reactive with the alkalies in cements. These
iiKltide the folloi^ng forms of silica: opal, chalcedony.
I^ymite, and crtstobalite; intermediate to acid (silica-
rich)y>lcanic gl^ such u is likely to occur in rhyotiie.
andcsite, or dacite; certain zeolites such as heulandite;
and certain constituenu of some phyllitcs. Determina
tion of the presence and quantities of these materials
by petrogiiphic examination is helpful in evaluating
^tential alkali reactivity. Some of these materials ren
der an aggregate deleteriously reactive when present in
quantities as little as 1.0 % or even less.
XI. 1.2 r«f Method C289—In this test method,

aggregates represented by points lying to the right of
the solid line of Fig. 2 of Test Method C289 usually
should be conudcred potentially reactive.

^ exceeds 70, the aggregate is consid
ered potentially reactive if 5*, is greater than

Xlil.2.2 If R^ is less than 70, the aggregate is con*
sirred potentially reactive if is greater than 35 +
(^2).

Xlj|.2.3 These criteria conform to the solid line
curve given in Fig. 2 of Tcsl Method C 289. The test
can be niade quicUy and. while not completely reliable

*1^ cases, provides helpful information, especially
where lesulu of the more time-consuming tesu are not
available. -

A/efW .The resqlU of this test
i 7 ̂ IW IX^IUUI UllS ICSIinethod ̂ hen rnade with a h|gh-alkali c^nknt. furnish

information on)the likelihood of harrhful reactions
occurring The alkali content of the cement should be
anbsunt^y above 0.6 %. and preferably kbove 0.8 %,
expressed u sodium oxide. Combinations of aggregate
and retnCnt that have produced excessive expansions
in this test usually ^ould be considered potentially
reactive. While the line of demarcation bdtween non-
reactive and reactive combinations is not clearly de*
filled, expansion is generally considered to be excessive
if it exceeds 0.05 % at 3 months or 0.10 at 6 months.
Expansiohs greater than 0 05 % at 3 monthi should not
be considered excessive where the 6*montn expansion
remains below 0 10 %. Data for the 3-rhonih tests
should be considered only when b-month results arc

not available.

^  C342—This lest method is|intended primarily for research concerning the poten
tial expansion of cement-aggregate combinations sub-
jeclcd to variations of temperature and water saturation
during storage under prescribed conditions of test Its
use is mainly by thcM interested in research on aggre*
pies that are found in parts of Kansas. Nebraska. Iowa
and possibly other adjoining areas.

XI.1.4.1 In addition to its usefulness in research,
this test method has been found useful in the selection
of agppici of the so-called "sand-griver type found
mwnly in some paiu of Kansas, Nebraska and Iowa,
which contain very Uttle coarse material; generally 5 to
15 % leui^ on the No. 4 (4.75.mm) sieve. Much
work, has been done on the problems of using these
aggregates successfully in concrete and is report^ in
summary m the "Final Report of Cooperative Tests of
Propo^ Tentative Method of Test for Potential Vol
ume Oiarip ofC^ment-Aggregate Combinations," Ap-
jwridix to Committee C-9 Report, Proceedings, ASTM.
Volume 54, 1954, p. 356. It indicates that cement-
aggi^te combinau'ons tested by this procedure in
which expansion equals or exceeds 0.200 % at an age
of I year may be considered unsatisfactory for use in
concrete exposed to wide variations of temperature and
dei^ of saturation with water. In that geographical
r^on, the problem has been reduced through the use
of partial replacement of the "sand gravel" with lime
stone coarse aggregate.

XI. 1.3 Potential Reactivity of Carbonate Axftrc
gates The reaction of the dolomite in certain carbon-
^ rwks with alkalies in portland cement paste has
been found to be assodated with deleterious expansion
of concrete containing such rocks as coarse aggregate
Carbonate rocks capable of such reaction possess a
characteristic texture and composition. The character-
istic texture is that in which relatively large crystals of
dolomite are scattered in ■ finer-grained matrix of
calcite and clay. The characteristic composition is that
in which the carbonate portion consists of substantial
amounU of both dolomite and cakitc, and the acid-
msoluWe residue contains a significant amount of clay.
Except in certain areas, such rocks are of relatively
infrequent oreurrence and reldom make up a signifi
cant proportion of the material present in a deposit of
rock being considered for use in making aggregate for
rancrete. Test Method C 586 has been successfully used
in (/ ) research and (2) preliminary screening of aggre
gate sources to indicate the presence of material with a
potential for deleterious expansions when used in con
crete.

Sftmdard Specification for

INOhCANIC AGGREGATES FOR USE IN
PLASTCR^

>YPSUM

lUi.d.rd is iuutd underV n.ed <iai,n.lion C 3J: the number immeduiely Ihe iodKale. Ihe ve..

1. Scope

I.l This specification covers thw aggregates
most commonly used in gypsum pl^er, which
include perlite, sand (natural and mam^ctured),
and vcrmiculite. Other aggregates may\p em
ployed, provided tests have demonstratea^heii
to yield plaster of satisfactory quality.

2. Applicable Documenls

2.1 ASTM Standards:
C 29 Test Method for Unit Weight ai^ Voids

in Aggregate'
C40 Test Method for Organic In^^urities in
Fine Aggregates for Concrete'

C136 Method for Sieve Analys]/of Fine and
Coarse Aggregates

D 75 Practice for Sampling A^cgates'

3. Deflnllions

3.1 pcrlite aggregate—2J siliceous volcanic
glass properly expanded b/bcat.

3.2 sand aggregate.
3.2.1 naturaisand-^mc fine granular material

resulting from the natural disintegration of rock
or from the crushin^f friable sandstone.

3.2.2 manufacinjid sand—the fine material
resulting from th^rushing and classification by
screening, or otl^rwisc, of rock, gravel or blast
furnace slag.

3.3 vermtadite aggregate^n micaceous min
eral propcrlyyBxpanded by heal.

4. Gradfnfl

4.1 Side Analysis—The aggregate, except as
providcyin 4.2, shall be graded within the limits

specijlra in Table I. ^
For natural or manufactured sand, n«

frc than 50 % shall be retained between an
vo consecutive sieves shown in 4.1, nor mdi

'than 25 % between the No. 50 (300-pm) ind N.
I(X) (150-pm) sieves.
4.3 For natural or manufactured sand, tin

amount of material finer than a No. 200 {75-piii
sieve shall not exceed 5 %.

^5. Weight of Lightweight Aggregates
5.1 The weight of perlite aggregate shall be no

1?^ than 6 nor more than 12 Ib/fi' (96 to 19

5.\ The weight of vermiculite aggregate shal
be noNess than 6 more than 10 lb/ft' (96 to Ibi
kg/m')\

6. impurlfl

6.1 Watc^oluble impurities in sand sliall noi
exceed 0.15 i^ghi % and sodium ion conicfii
shall not ex(;ec(f0.02 weight %.

6.2 Sand,. whc\ subjected to the colorimciru
test for orgahic imparities, shall develop ̂  coloi
110 darker than the^ndard. unless il is cstah
lished by adequate tes\ that the impurities caus
ing the color are not haViful in plaster.

Thu spcaficaiion ii under the jui\iciion of ASTM Com
mmee C-l I oti Ceiling and Walls and it ̂ direct ftsponsibihi>
of Subcommittee C II 02 on SpecificaliuAi and Tcsl MrihikK
for Acceisoncs and Related Products \

Cunent edition approved Sept 24. 1976. \blishcd Novcni
bcr 1976 Onginally published as C 35 - 21 \ last picvmux
ediiionC3) - 70(|97.M \
' Annual Book of AS! M Standards. Vol 04 o\
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|^«fuStaridard Tast Mothoda for
r moisture-density RELATIONS OF SOILS AND SOIL-

AGGREGATE MIXTURES USING 10-lb (4.54-kg) RAMMER
AND 18-ln. (457-mm) DROP'

rkb MasdAid b Iwwd ved« the lUed desl|iuUoo D1557; tbs Bumber UmedUlely foUowing Ihe ded|natiofl ladkalw Ik
woieriilael •doplloeor. U Ibc cue of revision, ike yciu of Usi levision. A Buabcr la pareothcacalodicaica the year ofIsM
•approvtT A supcficripl tpaUoa (a) Uidicaiai ea cdiiorul chaflfc sioot ike Usi rcvisioo or leappioval.
kem metkeS ktfe keem tffreftJ/er tue by agettcks of the Department ef D^emee aad/ee UtUng k the DoD ladrx ^
^ecfemkatandStandatdM.

1. Scoft
1.1 These Uboratory compeclioo methods

over the delermiiiAlion of the rcliliooship be-
wceo the mobture content and density or soib
ind soil-aggregate mixtures (Note I) when
ompacted in a mold of a given size with a 10-
b (4.54-kg) rammer dropped Trom a height of
8 in. (457 mm) (Note 2). Four alternative
iroocdures are provided as follows:

1.1.1 Method A--K 4-in. (I0l.6-mro) mold;
naterial passing a No. 4 (4.75-mm) sieve;

1.1.2 Method B—A 6-in. (152.4-mm) mold;
naterial passing a No. 4 (4.75-mm) sieve;
•i 1.1.3 Method C—A 6-in. (152.4-mm) mold;
kuterial pasting a Ve-ln. (19.0-mm) sieve; and
^1.1.4 A 6-in. (I52.^mm) mold;
naterial passing a H-in. (19.0-nuii) sieve, cor-
ectod repla^ment for material retained on
I K-ln. Steve.

Nora l—'SoUs and soil-aggfvgateniUiures should
m icgsfdad u natural occurring floe- or coaise-
(rahMd soils or oompositca or nuxtutes of natural
oils, or nibtufes of natural and processed roiU origgrcgatcs such as silt, gravel, or crushed rock. • •
Non 2—^Tbcse laborotoiy oompactioo leM rocth-

Hb when used on soUs and soil-aggrcgaics which arc
lol fraoHlraining will, in most cases, csublish a well-
leAoed opilmum mobture oontent and maximum
knsily (sec Sectkm 7). However, for frcc-<^raining
oils and soil-aggregate mUturcs, these methods will
^ la many cases, produce a well-defined mbisture-
Ic^ty relationship and the maximum deniily ob-
ained wiU generally be less than that obtained by
fibratory methods.

1.2 The method to be used should be indi
cted in the specificatioos for the material being
tested. If no method b specified, the provbions

of Section 5 shall govern.

1 Applicable DoctunenU
2.1 ASTM Standards:
C 127 Test Method for SpecUic Gravity and

Absorption of Coarse Aggregate'
D854 Test Method for Specific Gravity of

Soib*
D2I68 Methods for Calibration of Labors-

lory Mechanical-Rammer Soil Coroptc-
tors'

D2216 Method for Laboratory Delennioi-
tion of Water (Mobture) Content of Soil,
Rock, and Soil-Aggregate Mixtures'

D2487 Test Method for Classification of
SoUs for Engineering Purposes'

D2488 Practice for Description and Identifi
cation of Soib (Visual-Manual Procedure)'

E 11 Spcdlkation for Wire-Cloth Sieves for
*  Testing Purposes'

$  • • I •

3. Apparatui
3.1 Molds--The molds shall be cylindrical

in shape, made of rigid metal and be witliin
the capacity and dimensions indicated in 3.1.1
or 3.|.2. Tlie molds may be the ■•split" type,
consisting either of two half-round sccltuns.
or a section of pipe split along one cicmcni.

• Thac mcUiodt en under the jurirdiction of ASTM Cow
oiiiicc O-11 on Soil and Rodi.

Current cdukm ■pprovtd AprU 27, I97S. Published Jyl|
I97S. Origiiully publiihed m DH37-SI T. Usi pfevioin
edition DIS57 - 70.

* Annua! Book i^ASTM Slamhnis, Vol 04 02.
Unnuat Book of ASTM Standards, Vol 04 01
♦ Annual Book rfASTM Siandards, Volt 04 01.04 02.04 (A

OS OS. ind 14 02.

ji-fyliiulcr mccliiig the rcquirciiicnis i>l llus
H»n. The molds may iiKo be the '•lu|H:r"

,e. pro\iding llie interiMl diameter taper is
unirorm and is not more than (J.2U0 m./line«ir
ft (16.7 mm/lmeur m) ol mold height. Lacli
mold shall ha\c u base plate assembly and an
extension collar assembly, both made ol rigid
metal and constructed so they can be securely
attached to or detached from the mold. The
extension collar assembly shall have a height
extending above the lop of the mold of at least
2 in. (50 mm) which may include an upper
Kction^that flares out to form a funnel provid
ing there b at least a Vr-in. (19-mm) straight
cylindrical section beneath it.

3.1.1 Mold. 4.0 in. (101.6 mm) in diume-
Icr. having a capacity of '/lo ± 0.0004 fP (944
111 cm') and conforming to fig. I.
.3.1.2 MoUr, 6.0 in. (152.4 mm) in diame

ter, having a capacity of •/u.jri t- 0.0009 ft'
(2124 ± 25 cm') and conforming to Fig. 2.

3.1.3 The average iniernul diamelcr,
height, and volume of dacli mold shall be
determined before initial use and at intervals
nol exceeding 1000 limes llic mold is filled.
The mold volume shall be calculated from ihe
ivcragc of at least six iniernul diameter and
three height measurements made to the near
est 0.001 in. (0.02 mm), or from the amount
of water required to completely fill the mold,
corrected for temperature variance in accord-
■nce with Table I. If the average internal
diamelcr and volume are not wiiliin the tol
erances shown in Figs. I or 2, the mold shall
nol be used. The determined volume shall be
used in computing Ihe required densities.

•3.2 f?<iwiwicr — The rammer may be either
manually opcraicd (sec 3.2.1) or mechani
cally operated (see 3.2.2). The rammer shall
fall freely lliruugli a distance of 18.0 ± '/lu in.
(457.2 ± 1.6 mm) from the surface of Ihe
specimen. The manufactured weigiil of Ihe
rammer shall be 10.00 i 0.02 lb (4.54 ±
0.(ll kg). The s|>ccunen conlaci face sliall be
flat.

3.2.1 Manual Ranunrr-T\\c s|Kcimcn
codtact face shall be circular with a diameter
of 2.000 ± 0.005 in. (50.80 ± 0.13 mm).
Thfe rammer shall be equipped with a guide-
slcbvc which shall provide sufficient clearance
so thai Ihe free fall of ihe rammer shaft and
head will not be rcslritled. The guidesleeve

ludes total) located with cenlv^rs ±
(19.0 ± I 6 mm) Irom eac» and spaced
90 deg apart. Tlic mminum .neler ol the
vent holes shall be '/w in. (9.5 mm)

3 2.2 Meihanual Hanutivr rammer
shall o|H;r«ilc mechanically in such u manner
as lo provide uniform and complete coverage
of the specimen surface. There shall be 0.10
± 0,03 in. (2.5 i 0.8 mm) clearance between
the rammer and the inside surlace of the mold
at Its smallest diameter. When used with the
4.0-in. (I0l.6-mm) mold, the specimen con
tact face shall be circular with a diameter ol
2.000 i 0.005 in. (50.80 ±0.13 mm). When
used with the 6.0-in. (152.4-mm) mold, the
specimen contact luce shall have the sIiu|K- ol
a section of a circle of u radius equal to 2.90

^ ± 0.02 in. (73.7 ± 0.5 mm). The sector lacc
rummer shall operate in such u manner that
Ihe vertex of the sector is |X)sitioncd at the
center of the specimen. The mechanical ram
mer shall be calibrated and adjusted, us nec
essary, in accordance with 3.2.3.

3.2.3 Calibration and AdjuMmrnt-The
mechanical rammer shall be calibrated, and
adjusted us necessary, before initial use. near
the end of each period during which Ihe mold
was filled 1000 times; before reuse after any
thing, including repairs, winch may ulfcct the
test results significantly; and wtienever the
test results are questionable, bach calibration
and adjustment shall be in accordance with
Methods D 2168.

3.3 Sample Extruder (optional)—A jack.
Frame, or other device adapted for the purpose
of extruding compacted specimens from the
mold.

3.4 Balances "A balance or scale of. at
least 20-kg capacity sensitive to ± I g and a
balance off at least lOOO-g capacity sensitive
to ±0.01 g.

3.5 Drying Oven, ihcrmoslulically-con-
irollcd. preferably off the fforccd-dralt type,
capable off maintaining a lempcralure ol 230
± 9'F (110 ± 5®t.) for deicriiiining the mois
ture content of the compacted s|KCimcn.

3M StraightedgeA stiff metal straight
edge of any convenient length hut nol less
ihuii 10 in. (254 mm). The scraping edge shall
have a siraiglilncss tolerance ol ±0.005 in.
(±0.13 mm) and shall he beveled il it" is
tliiLker then '/n in. (3 mm).
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3-/^ airvei,
•ml No. 4 (4.7 , coairormuig to the re-
quiremeiitf of ^loiiioa Ell.
3M Mixing ' Too/j—Miscellaneous tools

such as mixing pan, spoon, trowel, spatula,
etc.| or a suitable mechanical de\ice for thor
oughly mixing the sample of soil with incre
ments of water.

4*. I Procedure ,

AA'Specimen /Vepoml/on—Select • repre-
aentative portion of quantity adequate to pro
vide, after sieving, an amount of material weigh
ing ds follows: Methods A—25 lb (11 kg); Meth
ods B, C, and D—50 lb (23 kg). Prepare speci
mens'in accordance with either 4.1.1 through
4;I13 or 4.1.4. - . . i f •

* 4.1.1' Dry Preparation Procedure-^\i the lam-
^ pie i| too damp to be friable, reduce the moutuie
^ cont^t try drying until the material is firiabir, see

4.li2i pi^ng may be in air or by the use of a
^ drying apparatus such that the temperature of
r  the'nunple does not exceed I40*F (60'C).-ABcr
dr^ng (if required), thoroughly break up the
Aggregations in such a manner as to avoid rcduo-
ina the natural'size of the paroles. Pass the
mterial'through the specified sieve as follows:
Methods'A and B—No. 4 (4.75-mm); Methods
Ciind D—VVin. (19.0-mm). Correct fbr oversize
material in accordance with Section 5, if Method
p is specified. <
• 4.1.2 Whenever practicable, soils classified as
ML, CL, OL, GC, SC. MH, CH, OH and PT by
Test Method D2487 shall be prepared In accord
ance with 4.1.4.

4.1.3 Prepare a series of at least fdur speci
mens l>y adding increasing amounts of water to
each sAmple so that the moisture contents vary
by approximately Vh %, The moisture contents
selected shall bracket the optimum moi^ure con
tent, thui providing specimens which. When com
pacted, Will increase in mam to tlie ihaximum
density and then decrease in density (sM 7.2 and
7.3). Tlidroughly mix each specimen to ensure
even distribution of moisture throughout and
then plaiie in a separate covered container and
allow to stand prior to compaction in a^ordance
with Table 2. For the purpose of selecting a
Standing time, it is not required to pcHbrm the
actual clAssificalion procedures described in Test
Method D2487 (except in the case of referee

testing). It previous oata exist pioviJc f
basis for classifying the sample.

4.1.4 Moist Preparation A/efAoJ—The fol
lowing alternate prxxxdure is itcommendcd for
soils classified as ML, CL, OL, GC, SC, MH,
CH. OH and PT Test Method D2487. With
out previously drying the sample, pass it through
the V4-in.(l9.Q-mm)and No. 4 (4.75-mm) sieva
Correct for oversize material in accordance with

Section 5, if Method D is specified. Prepare a
series of at least four spedmens having moisture
contents that vary by approximately PA %. The
moisture contents selected shall bracket the op
timum moisture content, thus providing speci
mens which, when compacted, %vill increase io
mass to the maximum density and then decrease
in density (sec 7.2 and 7.3)^ To obtain the appro
priate moisture content of each specimen, the
addition of a prtdetermiri^ amount of water
(sec 4.1.3) or the removal' of a predetermined
amount of moisture by drying may be necessary.'
Drying may be iii air or by the Use of a drying
apparatus such ̂ i'tlie temperature of the sp^
imendocs not i4(rF(60*Q. ThepretM^'
specimens shall then be thoroughly mixed and'
stand, as specified in 4.1.3 aiid Table 2, prior to
compaction. '

L h i.

Nora 3-Wiih practice. It is usually possible to
visually judge the point of optimum moisture
closely enough so that Itie prepared specimens will
bracket the point of opiunum moislurc cunicnt.

4.2 Specimen Compaction Select the
proper compaclion mold, in uccurdiince wiih
the method ticing used, and allucii the muld
extension collar. Compact each specimen in
fi\c layers of approximately cquul liciglil.
hucli layer shall receive 25 blows in the cusc
of tlie 4-in. (tot .6-mm) mold; each layer shall
receive 56 blows in the case of the 6-in.

(152.4-mm) mold. The total amount of ma
terial used shall be such thai the fifth com

pacted layer Is slightly above the lop of llie
mold, but not exceeding */4 in. (6 mm).
During compaclion llie mold shall rest on a
uniform rigid foundalion, ̂uch us provided by
a cylinder or cube of concrete weigfiing not
less than 200 lb (91 kg).

4.2.1 In operuling the manual rammer,
care'shull be taken to avoid rebound of the

rammer from the lop end of the guideslce\e.

-'C li^— .v'ud;

ihin 5 dcg ul the vertical. The tdows sii- '
DC applied at u uniform rale not exceeding
approximulcly IA s iwr blow and in such a
manner us to prov idc complete and uniform
coverage of the specimen surface.
4.2.2 Mold Sizes—The mold size used shall

be as follows: Method A, 4-ln. (101.6-mm);
Methods B, C, and D 6-in. (152.4-ram).
4.2.3 Following compaclion, remove llic

extension collar; carefully trim the compacted
specimen even with llie lop of the mold by
means of ihe straigliicdgc and dclcrminc the
mass of the specimen. Divide the mass of flic
compacted s|K'eimen and mold, minus the
mass of the mold, by the volume of the mold
(see 3.1.3). Record the result as Ihe wet
density, ym. in pounds per cubic fool (or
kilograms per cubic mcire) of the compacied
specimen.
4.2.4 Remove the muierial from the mold.

Determine moislurc content in accordance
will Method D 2216. using cither Ihe whole
compacted specimen or alternatively a repre-
scnlative specimen of ihc whole specimen.
The whole specimen must be used when llic
permeability of the compacted specimen is
high enough so that the moislurc content is
not distributed uniformly llirougliout. If the
whole specimen is used, break it up to facili
tate drying. Obtain the rcprcscntalivc sfKVi-
mcn by slicing llic compacted specimen axially
through the ccnier and removing IdO lo 300
gof malcnul from one of Ihe cul faces.
4.2.5 Repeal 4.2 through 4.2.4 for each

specimen prepared.

5. Oversi/e Curreclitins

5.1 If .^0 % or more of the sample is
retained on a V-i-in. (19.0-mni) sieve. Ihen
none of the methods described under these
methods shall be used for ihc delernimalion
of either maximum density vir oplimuin mois

ture cunlent.

5.2 Mvflunh A and B-lhc nialenal re-
laincd on Ihe No. 4 (4.75-mm) sieve is dis
carded and no oversi/e correction is made.
However, il is recommended thai il Hie
amount of material relained is 7 Vt or grealer,
Melliod C he used insiead.
5.3 Method ( - Ihe malerial relamed on

llic V4-in. (19 0-mni) sieve is discarded and
no oversi/c correclioii is made. However, it

I) Vo

Method D be
lUlLl

gicao.1, 11 is rctommende
u.scd instead.
5.4 Method D: •
5.4.1 This method shall not he used unless

the amount of material relamed on llie '/4-in
(19.0-mm) sieve is 10 9F or greater. When
ihc amount of malerial retained on the */4-in.
sieve is less than 10 %. use Mcthc»d C.

5.4.2 Pass the material retained on the ̂ 4-
in. (19.0-mm) sieve through a 3-in. or 75-mm
sieve. Discard the material retained on Ihe 3-
in. sieve. The material passing the 3-in sieve
and retained on the V4-in. sieve shall l>e
replaced with an equal amount of material
passing a V4-in. sieve and retained on a No. 4
(4.75-mm) sieve. The material for replace
ment shall be taken from an unused porliiHi
of the sample.

6. Calculiilions

6.1 Calculate the moisture content and the
dry density of each compacted s|H:cimeii as
follows:

w = [(A - B)/(fl - 01 X 100

and

y4"(y-/(H' + lOOIl ̂  >0^

where:

IV = moisture content in percent of the ctmi-
pacled specimens,

A = mass of contained and moist spccinieii.
B = mass of container and oven-dried sj^ec-

imen.

C = mass of container,

yj - dry density, in pounds per cubic fool (or
kilograms per cubic metre) of the com
pacted specimen, and

y„ •• wet density, in pounds per cubic foot (or
kilograms per cubic metre) of the Com
pacted specimen.

7. Moisture-Density Relationship

7.1 r rom the data nblamed in 6.1. ploi ihc
dry densily values as ordinales with ainc-
sponding mbUlure contents as abscissas. Draw
a smooth cUrVc connecting the plotted points
Also draw a curve termed the "curve of com
plete saturation" or "zero air voids curve*^ on
this plot. This curve represents the relationiihip
between dry densily and corresponding mois
ture contents when the voids are completely
filled with water. Values of dry density and
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corresponding ©onicnU for plouing
the curve of co» t Mlumlion can be com
puted using the fouowing equation:

- I(62.4/y^) - (l/C.)J x 100 ^

whctiK,
" moisture content in percent for com-
'  plete satiuaUon, ^
i" dry density in pounds per cubic foot (or

«  , ̂  ̂ , kilograms per cubic metre),
gravity of the material Iwing

, I tested (see Note 4), and
62.4 "■ density of water in pounds per cubic

^  ' 'foot (or kilograms per cubic metre).
• Nora 4—^Tbc fpoctfic gravity of the malcrial can

cither be swuined or based oo the weighted avcr^
values ol; (a) the specific gravity of the material passing
the No. 4 (4.75-miii) sieve in accordance with Test
Method 0854; and (6) the apparent specific gravity of
the nulerial retained on the No. 4 (4.75-mm) sieve in
aocofdaooc with Test Method C127.
.,7.2 Opiinutm hioisture Content, —The

BDoisturc content corresponding to the peak of
the curve drawn as directed in 7.1 shall be
termed the **optimum mobture content.'*

7.3 Maximum Density^ - The dry den
sity in pounds per cubic fool (or kilograms per
cubic metre) of the sample at "optimum mois
ture content" shall be termed "maximum
density."
8. Report

8.1 The report shall include the foUowing:

TABLE 1 VatMMafWaUrpaf CffarabaMdaa

Temperature. "C (T) Volume of Water, ml/g

12(336) t0004g

•  I4(57J) t.00073
16(60 8) t.00l03
11(64.4) a.00t38
20(610) tJOOt77
22 (71.6) t.0022t
24 (75J) 100268
26(711) t00320
2S(I2 4) 1.00375
30(160) t.00435
32 (t9 6) 100497

8.LI Method used (Method A. U. C.
D).

8.1.2 Optimum moisture content.
8.1.3 Maximum density.
8.1.4 DcKripiion of rammer (whether

manual or mechanical). '
8.1.5 Description of appearance of mate

rial vffd In lest, based on Practice D2488 (Test
Method D2487 may be used as an alternative).'

8.1.6 Origin of material used in lest.
8.1.7 Preparation procedure used (moist

or dry).

9. PredsloB

9.1 Criteria for judging the acccplabtlily of
the maximum density and optimum moisture
content test results are given in Table 3. The
standard deviation i b calculated from the
equation: -

J* '-ric-i)*
H ~ I I

TABLE 3 Pffvchloa

Iwhere:

n « number of determinations;
X *" individual value of each delerminalioo;

. and
X *■ numerical average of the determinationi

9.2 Criteria for assigning standard devia
tion values for single-operator precision are
not available at the present lime.

TABLB a IHy WttfmnOmm Mtthoa~Sl—Eig Xlmn

Claaaficatloii D 2487 Minimum Standing Tinic.
h

OW.OP.SW.SP no requirement
OM.SM 3
ML.CL.OL. OC.SC 18
MH.ai. OH. FT 36

^ VbIuci other than ihown may be obtained by referring
to the llaiutbook of Chmuury and Phystcs. Chemical Rub
ber Publuhing Co , Cleveland, Oil

SundarJ
Dcvia-
tK>n,J

Acccplablr
Range uf I wu
Rcsulls, I'x-Prcwd as

crcciil ol
Mean Value*

TABI K 4 Mclik tot LV' I "*4 ̂

in. mm

Skighoftralof preeitioa:
Maiiiaium douaiy
Opciaum aaoiaturc oooUnl

yuUilaboralofy fftdtiom:
Mawimiim dcMly
Opiioium moUtura ooolcnl

±166
±0 86

t.9
95

40
150

^ Thii column indicales a limiting range of values wbuh
ibouhl not be e acceded by Ihc dillcrcnoc between any two
fcsulls. capresacd as a pcrccniBBC of the avcra|c value. In
cuopeialivc lest programs it has t>ecn determined that 95 %
of the tests do nut eacecd Ihc limiting acicplaldc rango
shown below. All values shown in this table are t»aNcd on
average lest results from a variety of different skills and are
subject to future revision

0016
0026
Vm
Vis
*/•
»/•

»/•
•/I
»/•
2
2*/i
4
4Vi
4H
4 5X4
6
6*/i

041
066
OS
t 6
3 2
64
8 7
9 5

.  12 7
159
50 8
63 5

101 6
108 0
1143
116 43
152 4
165 I
203 2

0 004
'/ii.iii
0 0009

cm'

944

II
2124

25

4H- O

1
EXTENSION

r*"*l
;cD!
S  I

: CD!
R«ll«v« tfin lolnl

t5"

bn

Hwt ba iwnlctad

A« aitarMia conttructlon. mmWtmon
awf ba b«td doMn with aav • vyp*

8/S

3=3/r
4tr -ooir* o 1/4

CD

Tbli volufm to b«
I/SO - 0 0004CU li

tyiay ti« wahSad

1/4** D. siiMl

to - 32 a S/r* lone
llaihaad Kiaw

6/8"
— 1/4

/ 3/8

— 11/32"
1/2" —

— 1/2"

3/8" -

:i/r*D.wl#i 4-48tbd frolact 1/ir* lo lotm
catch lot •atonaioo clamp flaca ihiaa 121/*
•pan (Ncn rwi'd If ow typa clamp utadi

Ear • tvpa ctwhp

1/32"

-yfu

■  -TV ,1^ Kci-hi U aovemed by the allowable volume and diameter iolefancci
N^. fo? U,. wiu, lo lb. mold »hI lb. mold lo lb. b«. pU.. ..cHowever, orber melbode ere tceepuble. piovidm, tbe •tucbmeou ere equtlly u ngid u iboK >howo

FIG. 1 Cytlndrkd Mold, 4.(M«. for SoU TcsU (acc Table 4 lor meirk erpil''
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EMTCNSION

« O
H

' "V ^

i^uai ynati 1556 M.

1/4' O Mtitf

6 O' • 0 0» O

Thrt •olum* M tw

i/f)}3><ooooecuti

ftAlhMd KfOW

M«v b« «w«l(t»<|

A« •(i««n«ta romirifcilon.

may b« tialtf dOMti wilh aar lypa
c/amp ilmilaf to ihoM uiatf on moM

-•/•'

-1/4"

i/r* D Mih 4 41 ihd fioiwi t/ir
to to<m catch (o« aatanakM damp

Ftaco ttwao 120* apatt (Not laq d II
aar • lypa damp waadi

Caf lypa damp

— 1/4*

— j/r*

— n/32'

— 1/2'

Notb 1 - The tolerance on the height is governed by the allowable volume and diameter tolerances
Noie 2-The methods shown (or attaching the extension collar to the mold and the mold to the base plate arc

focooimended However, other methods are acceptable, providing the atuchmeou arc equally as ngid as those shown
FIG. 2 Cylindrical Mold, 6.0-la. for Soil Tests (see Table 4 for aKlrk equivalents).

The AmeHcm Society for Tetiiog ond NateriaU takee i*o poiUlom retyecilmg ike of on/ oatmt Hgkii osurftdk
comnecikmwkk on/UemnenihnedIn this standard Utcrso/ihUHandardareeMpretd/aJfiMdt/uitdrttrmOuiihno/iHe valUky
of em/ mtck foiem rigfut, and ihe risk of infrmgrmens of such Hghts, are entiret/ their omi responslbUii/.

T^ttrnd^kmAJeatoresrUhmai on/Hmefy the res/otuibktecktskatcooL%laeearul mm be reviewed eser/fire/emmd fnoi rerUed, either roof^eed or withdrawn. Your convnentt are Inwited either for rerlsion of this standard or for additiond
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iWtyonsihk technical committee, whkh/ou ma/attend If/oufeel that /our comments hare not receired a fair hearing you shouU
make/our riewt known to the ASThi Co/vwidfree on Standards, 1916 Race St. YhUadelphla, fa. 19103.
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StandahtTest Method for
MOISTUn^ CONTENT PENETRATION RESIST/
RELATIOti^lPS OF FINE-GRAINED SOILS^

Ice

nis standard u wued under Ihe fixed tAicnatioD D1551, the number imnkidiaiely foaowinf die doifnation indicalcs the year of
origiMl adoptioo or. in the case of levuionShe year of last levuion. A number in pmenlbeaq|fnd»cala the year of last reapproval.
A supeiscnpt ep«ilon (<) indicates an cditorsaKdungfe^s^ the 1^ irvision or rtapprovaL

More 1—Wbjp A pcDCtfslioo-resisUnoc mcasui^
mcnl ofmaicnino i* oompnrcd nl a givcD mois*
(Ufa conteot pcfsctratioa-deosity curves prepared
at a qKCtlied&mpa^ve eflbrt, an approMinaic check
of oompsuwo (dciuhy) may be obUiiMxI.

1. Scope

1.1 This test method is for C3Ublish^ ̂
moisturC'pcDctration resistance relaliooshti
fine-gFaincd soils as determined by the soil
ctfometer.

1.2 The values suted in inch-pound units are
to be itsaided as the sundaid.

1.3 This standard may involve hazardous ma-
lerials, operations, and eQuipment. This standard
does not purport to address all of the safety prob
lems associated with its use. It is the responsibil
ity of whoever uses this standard to consult ar
establish appropriate safety and health practiiJs
and determine the applicability of regtdaiory Ij/hi-
tations prior to use.

2. Applicable DocumenU

2.1 ASTM Standards:
D698 Test Methods for Moisture An«ly Re

lations of Soils and Soil-Ag^rcmlc Mixtures,
Using 5,5-lb {2.49-kg) Ram/cr and 12-in.
(305-mm) Drop'

D22I6 Method for LaboraU^ Determination
of Water (Moisture) C^ftent of Soil, Rock,
and Soil-Aggregate Mj/tures'

E 380 Metric PracticcJ^

3. Slgnlflcancc aatl \)i

3.1 This test mcOM is used with Methods A
and B of Test Mrfiods D698 to devebp rela
tionships bclwey moisture content, density, and
penetration roiKlancx. These relationships arc
used with a oreviously prepared family of mois-
ture-pcncliwon curves as a rapid field t«t lo
dctciminiXhc approximate amount of moisture
in the \

enctration resistance determinations arc
nabic for very dry molded soil specimens
r granular soils.

atiia^

4.1 Moisture-Density Apparatus, conlorm\i\%
to the rcqliurcmenls prescribed in Test Mcih(xls
D698. \
4.2 Soil rh^etrometer—A soil pcnetromfctcr

(Fig. I) consistMof a special spring dynamom
eter with piessur^wdicating scale on the stern of
the^handle. The pi^i^ scale shall be graduated
to 90 lb in 2-lb divi^ns with a line encircling
the stem at each lO-lblotcrval, or graduated to
40 kg in 1-kg divisions vvHh a line encircling the
stem at each 5-kg interval^ sliding ring on the
stem shall indicate the maxaipum pressure ob
tained in the test . .

4.3 5^ff cf Penetrometer Each pcne-
trometer needle (Fig. I) shall conibt of a sltonk
with a head bf known ̂end aiea^pc scl of
interehangeabte needles shall includ^the Sizes
given in Tablt I. The needle shank ̂ 11 have
graduations inscribed at intervals of '/iV-
' This icH mctbiod it undcf the juritdiction of ASTMVom-

millcc Oil on Sod and Rock and u the direct rcsponuNltV of
Subcommittee DlltOI on Special and Constniaion
TcjU.

Cuncnl edition approved May 25. 1914 fNiblishcd July.
1984 Onginally published as D 1558 - 51 Last previous cdiiiun^
D 1558-71 (1977) ^
' Annual Boik dfASTM Siandards. Vol 04 08
* Annual ihntk of AST At SianJarJi, Vol 14 02 Excerpts in

all volumes



I

SURFACE IMPOUNDMENT CLOSURE- PLAN

FOR

'  AVCO LYCOMING TEXTRON

'  STRATFORD ARMY ENGINEERING PLANT

'( STRATFORD, CONNECTICUT 06497

SEPTEMBER 1987



I  I

(  I

!  1

TABLE OF CONTENTS

(

SECTION PAGE

1  1.0 Introduction 1-1

2.0 Closure Schedule 2-1

i  3.0 Waste Characteristics \ ^ 3-1

4.0 Surface Impoundments 4-1

■' ^ A. Removal and Treatment of Standing Liquid 4-1
B. Removal and Treatment of Sludge 4-2
C. Removal of Contaminated Soil and Liner 4-6
D. Sampling and Analysis of Soil 4-7

'  E. Removal of Pump Station and Piping 4-9
F. Temporary Storage of Sludge, Soil, Piping,

1  and Pump Station 4-11
G. Off-Site Disposal of Sludge, Soil, Piping

and Pump Station 4-13
!  H. Decontamination of Equipment/Personnel 4-15

I. Design and Installation of Final,Cover/
Restoration of Excavated Area 4-17

j  J. Closure Certification 4-23
I  K. Survey Plat 4-24

L. Contractor Proposed Closure Procedure 4-24

I  5.0 Groundwater Monitoring During Closure 5-1
6.0 Closure Cost Estimates 6-1

7.0 Post Closure Care 7-1

A. Groundwater Monitoring 7-2
B. Cover Inspection and Maintenance 7-2
C. Identification of Post Closure Coordinator 7-5
D. Post-Closure Security ^ 7-6

8.0 Post Closure Cost Estimates 8-1

9.0 Post Closure Financial Assurance 9-1

Appendix A

Exemption From Financial Requirements

Appendix B

Soil Sampling and Decontamination Procedures

metcalf a eooy



r

I.

TABLE OF CONTENTS (Continued)

SECTION

Appendix C

Standards Developed by the Connecticut DEP

Appendix D

OSHA Standards

Appendix E

Stablex Proposal/Letters of Notification

Appendix" F

Closure Cost Estimates

Appendix G

Landfill Cap References and Manufacturer's
Specifications

11

1

^  ?

f

. J

I

METCALF a EOOY



LIST OF TABLES

TABLE ZAGE

3.1 Waste Characteristics and Daily Discharge
Volumes 3-2

3.2 Quanitity Estimates of Contaminated Material 3-5

3.3, Summary of Sludge Sampling Results ' 3-5

4.1 Analytical Methods for Confirmation Soil
Sampling 4-8

111

METCALF ft EDDY



(

L
f

i

•

\

LIST OF FIGURES

FIGURE • PAGE

1.1 Location Map - Avco Lycoraing Facility 1-2

2.1 Schedule of Closure Activities 2-2

3.1 AVCO Surface Impoundments 3-4

4.1 Schematic of Sludge and Soil Removal 4-5

4.2 Plan View Final Cover 4-19

4.3 Typical Section Final Cap 4-20

4.4 Materials Handl^ing Schematic 4-26

5.1 Avco Surface Impoundments and Monitoring Wells 5-2

IV

I

I

'I

If '

METCALF a EDDY



'  I

1.0. INTRODUCTION

The Avco facility/ which is owned by the U.S. Army and

operated by ̂ Ayc^^ycoming TEXTRON, is located in Stratford,
Connecticut just west (approximately 1,000 feet) of where the

Housatonic River enters the Long Island Sound see Figure 1.1.

The activities at the facility include the manufacturing of gas

turbine engines. The production of these engines includes the

plating of engine and other miscellaneous parts in^^^irfttrT ̂ cadnu-am,
chrome, coppefT magues'Tum, nickel and black oxide baths. The

spent plating baths are discharged to an equalization lagoon.

Wastewater from this lagoon is pumped to a chemical waste

treatment plant which, in turn, produces a metal hydroxide sludge

which is pumped to one of three sludge storage lagoons.

•fhe operation o£ these hazardous waste surface impoundments

has been regulated under the Resource Conservation and Recovery

Act (RCRA) since the effective date of these regulations on

November 19, 1980. In compliance with the first requirement of

RCRA, Avco submitted Part A of the RCRA permit application to the

U.S. EPA on November 13, 1980.

On November 8, 1984, RCRA was amended by the "Hazardous and

Solid Waste Amendments of 1984" (HSWA). Section 213 of the

HSWA required that all land disposal facilities either cease

operation or submit a complete Part B permit application by

November 8, 1985. In^compliance with this requirement, Avco

submitted its Part B permit application to USEPA, Region I and

the Connecticut Department of Environmental Protection (DEP) on

1-1
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A

November 8, 1985. Until this permit application is reviewed and

the final RCRA permit issued, Avco is considered to be operating

under "interim status".

The chemical waste treatment plant at Avco has been modified

to include an equalization tank to replace the equalization

lagoon, and filtration with off-site disposal to replace the

three sludge lagoons. Without the need for the four surface

impoundments, Avco plans to close the impoundments. The planned

start-up of the modified treatment plant is scheduled for July 1,

1987. As an interim status RCRA facility, Avco is re-submitting

this partial closure plan under 40 CFR Part 265 subpart G and

Connecticut Hazardous Waste Management Regulations 220-449

(c)-29. Partial closure refers to the four surface impoundments

at Avco, which will be closed in a manner set forth in the

interim status facility performance standards, 40 CFR 265.111.

These performance standards require that Avco close its surface

impoundments in a manner that;

1) Minimizes the need for further maintenance

2) Controls, minimizes or eliminates, to the extent

necessary to protect human health and the environment,

post-closure escape of hazardous waste, hazardous

constituents, leachate, contaminated runoff, or

hazardous waste decomposition products to the ground or

surface waters or to the atmosphere, and

1-3
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265.381 and 265.404.

I  In accordance with the above regulations and closure
performance standards, the following is an outline of Avco's

I  proposed closure steps;

1  1) 'Following the satisfactory start-up of the chemical

j  waste treatment plant, Avco will remove the standing
liquid from the surface impoundments. Currently only

^  the equalization lagoon has standing liquid, which will

be removed using existing pumps and piping and sent to

{  the treatment plant in Building 18. Treatment of the
1  standing liquid will consist of cyanide removal as well

as the removal of chrome and other heavy metals.

Discharge of the treated standing liquids will be to the

tidal discharge ditch as required by Avco's National
r

I  Pollution Discharge Effluent Standards (NPDES) permit.

Should any standing liquids exist in either of the three

sludge lagoons,, the liquid will be removed as part of

the sludge and handled according to Step 2 procedures.

1-4

I
3) Complies with the closure requirements of Subpart G

including, but not limited to, the requirements of

265.197, 265.228, 265.258, 265.280, 265,310, 265.351, |
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L.' 2) Sludge will be removed from the four surface

~  impoundments (see removal options in Section 4B and 4C
u

of' this document) and placed in a temporary holding tank

for dewatering. Sludge dewatering will be done in

contractor supplied filter presses. The filtrate will

be pumped from the filter press using contractor

— • supplied equipment/ to the existing chemical waste

treatment plant for cyanide/ hexavaient chromium and

heavy metal removal. The dewatered sludge or filter

cake will be transferred from the filter press to a

temporary onsite storage container prior to shipment to

- • a RCRA permitted hazardous waste disposal facility.
'  1

'  3) Following the removal of all sludge from the four

surface impoundments/ soil will be removed from the

remaining lagoon bottoms and laterally around each

lagoon. The limit of soil removal from the lagoon

bottoms will be at the seasonal.low water table,
I

elevation (approximately 2.0 feet above mean sea

level). The lateral extent of soil excavation will be

determined by following an excavate and test cycle.

Lateral excavation will proceed to a pre-determined
I

limit/ soil samples will be obtained from the walls of

the excavation and analyzed for volatile organics (EPA

Methods 8010 and 8020)/ EP Toxicity Test for metals and

1-5
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^  hexavalent chromijra and for total leachable cyanide by a

sodium hydroxide leach test. Section 4D of this

document presents the details of the soil sampling,

analytic detection limits and the soil clean-up

standards. If the results of the soils analyses,

indicate that the concentration in soil of any analyzed
)

I  ■ compound is above that compound standard, further
excavation will be necessary. This excavate and

(  sampling procedure will proceed until the analytic
4

results indicate that the concentrations in soil of all

analyzed compounds are below clean-up standards.

During excavation, soils will be transferred to a

I  (' temporary onsite storage container or pad prior to
shipment to a RCRA permitted hazardous waste disposal^

facility.
f/

^  4) Transfer piping between the equalization and sludge
^  lagoons as well as some of the abandoned effluent piping

will be removed and placed in the onsite soils storage

container or on a polyethylene liner and shipped for

disposal at a RCRA permitted hazardous waste disposal

facility. A sludge pump station must also be

dismantled, stored and sent to the disposal facility.

I

1-6
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5) Once dewatered sludge# and subsequently soils begin to

be accumulated in the respective onsite storage

containers# regular offsite shipment of the hazardous

waste will begin. The goal of any on-sice storage will

be to limit storage time to less than 90 days. The

sludge cake# soils, piping# and pump station will be

I  • transported to a RCRA permitted hazardous waste
facility.

!
6) When the sludge and soils removal equipment is no longer

T

[  required# an equipment decontamination will begin. The

I  removal equipment, associated piping and transfer

equipment will be transferred to an onsite

'  decontamination pad (see Section 4H of this document).

Other equipment which will be decontaminated include the

I  onsite storage containers or pads# material handling
I  equipment and the decontamination pad.

7) The open excavations remaining after sludge and soil

removal will be backfilled with native soil and a

I  landfill cap will be constructed (see Section 41 of this
document). ^

8) Avco will prepare a certificate of closure specifying

the four surface impoundments which have been closed in

accordance with this document, a survey plat identifying

1-7

METCALF 4 EOOY



r
the locations and dimensions of the landfill cells, and

a notification to the property deed which states Avco's

obligation to restrict disturbance of the hazardous

waste disposal unit.

The details and engineering options flsr this process, the

groundwater monitoring and post-closure care are described

further in Section 4 of this document..

1-8
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2.0 CLOSURE SCHEDULE

An industrial waste treatment system has been installed and

is scheduled to begin operation on July 1, 1987. The plant will

have an equalization tank to replace the equalization lagoon, and

filter presses to dewater the sludge. It is proposed to begin

closure of the equalization and sludge storage lagoons in

September 1987, following the start-up of the treatment plant.

The schedule of the pertinent closure activities is shown in

Figure 2.1.

Avco will close the hazardous waste surface impoundments as
\j

landfills in compliance with 40 CFR 265.228 (c) and 265.310. As

noted in Figure 2.1, once the four surface impoundments stop

receiving hazardous waste, the following actions will be

performed. All purapable wastewater in the equalization lagoon

will be transferred to the treatment system. After these liquids

have been pumped to the treatment system, the sludge in the

equalization lagoon and the sludge storage lagoons will be

transported to a filter press for dewatering. Sludge that

contains soil-will have to pass through either a grit screen or a

grit chamber to settle out dirt.

Once the dewatering process is completed, filtrate from the

filter press will be sent back through the treatment system. The

cake produced by the filter press will be temporarily stored in

roll off boxes or a covered storage pad where it will

subsequently be loaded for off-site shipment.

2-1
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CLOSURE ACTIVITY

TASK / PROJECT DURATION

JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

K>

I
K>

1. SURFACE IMPOUNDMENTS NO LONGER

RECEIVE HAZARDOUS WASTE

2. PUMP WASTEWATER FROM EQUALIZATION
LAGOON TO BUILDING 18. TREAT AND

DISCHARGE

3. PUMP OUT SLUDGE FROM LAGOONS
AND DEWATER

4. EXCAVATE PUMP STATION AND PIPING /
TEST SOILS

6. EXCAVATE SOIL FROM LAGOON AREA

e. STORE FILTER CAKE, PIPING,
PUMP STATION AND SOIL

7. PERFORM CONFIRMATION SAMPLING

8. BACKFILL EXCAVATED AREA AND
INSTALL COVER

9. SHIP STORED MATERIAL OFF SITE

10. PREPARE SURVEY PLAT AND
CERTIFICATION NOTICE

a
o

<)

^ 6\
n

FIGURE 2-1. SCIIEDUi,E OF CLOSURE ACTIVITIES



According to 40 CFR 265.113, clonure must be completed
„i«ln 180 days after approval of tbe olosure plan. It is
anticipated tbat olosure of the Avoo surface Impoundments on
take longer than 6 months, primarily because of the volume o
material that must be managed and the fact that al o
excavated material -111 be de-atered prior to off-site
ehlpment. It has been estimated that the volume of sludge is
s.s'o oublc yards. If It Is assumed that the sludge oontai s

4-0 40-45% solids, the .final volumesolids and will- be dewatered to 40 45%
of filter cake -111 be 3,250 oublc yards. Contraotors -ho ave
ae-atered metal hydroxide sludges have found that roughly 240
cublo yards of filter cake can be produced each -eek from each
filter press. Based on a 10-eek de-aterlng time, approximate y
S filter presses -111 be neoessary, running 24-hour per day, six
days per week.

Because of the volume of contaminated materia an
ac«ure oroper closure, the

number of activities necessary to assure prop
closure process -111 take approximately 12 months. This ti
F.ame -111 allo- Avoo to olose the surfaoe Impoundments ̂ in a
regulatory and environmentally sound manner. Since it is

,  r. Otll extend beyond 6 months, Avoo isanticipated that the closure -ill extend y
requesting a olosure extension of 180 days.

After all of the oontamlnated material is remove
excavated areas -111 be backfilled and a landfill cap -HI be
constructed. A survey plat -111 be prepared to Indicate the
location and dimension of the landfill for future reference.

2-3
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3.0. WASTE CHARACTERISTICS j

The production of gas turbine engines at Avco includes #

plating operation in zinc, cadmium, chrome, copper, magnesium, |
nickel and black oxide baths. Other baths associated with

plating 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.

Avco Lycoming currently uses>^ its surface impoundments in

conjunction with a chemical waste treatment plant to treat its ^

waste streams (see Figure 3.1 for location). Wastewater in the

equalization lagoon is pumped to a chemical wastewater treatment

system. This system first treats the cyanides by alkaline

chlorination. Next, hexavalent chromium is recluced to" the
r

trivalent state with sulfuric acid and sodium metabisulfite.

After the cyanide and chrome are treated, the netals are

-precipitated as metal hydroxide with a lime treatment. The

overflow from the treatment system settling tank is discharged to

an outfall near the treatment plant in accordance with a 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 equalization lagoon is lined with a bentonite liner,

while the three sludge lagoons are unlined. Wastes in the

equalization and sludge lagoons are characterized in Table 3.1

)

3-1 ^
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TABLE 3.1 WASTE CHARACTERISTIC AND DAILY DISCHARGE
VOLUMES

Impoundment

OJ

I

IV) Sludge Lagoons

Waste
Description

Equalization Lagoon

U.S. EPA
Hazardos Waste

Spent cyanide plating
bath solutions from
electroplating operations

Spent stripping and
cleaning bath solutions
from electroplating
operations where cyanides
are used

Waste streams that exhibit
the EP Toxicity
characteristics for
cadmium and chromium

Waste water treatment
sludges from electroplating

F007

F009

D006 & DO07

F006

Dally Discharge
to Impoundment

1600 gal/day
(F007 and
F009)

77,500 gal/day

7,700 lbs/day
(960 gal/day)

Z
n

o
>

o
o
-<
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Table 3.2 presents estimates of the liquid/ sludge, liner

and soil volumes associated with the four Avco surface

impoundments. Volume estimates are from M&E base maps and

surveys completed in 1985 and 1986. To estimate the material

depths, a low groundwater elevation of 1.85 feet MSL, June 27,

1986, was used. Soil volumes include an estimated 10 foot

lateral contaminant migration around each lagoon. A conservative
I

estimate of the percent solids of the existing lagoon sludge is

20 percent, or a total sludge solids volume of 1314 cubic yards.

The primary water constituents in the four surface

impoundments include chromium, heavy metals and cyanide.

Influent to the equalization lagoon is aqueous while sludge is

contained in the sludge holding lagoons. Sampling of these

lagoons was conducted as part of the preliminary design work for

the new chemical waste treatment plant. Filtrate and filter cake

samples were collected at each of the lagoons and results of

analyses conducted on those samples are presented in Table 3.3.

3-3
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TABLE 3.2. QUANTITY ESTIMATES OF CONTAMINATED MATERIAL

Surface
Impoundment Component Area Depth Volume

Equalization
(Lagoon 1)

Liquid
Sludge
Liner

Soil^l)

25,600
25,600
25,600

2

3

1

384,000
2,800
950

6,900

gals
yd^
yd2

.Sludge Storage
(Lagoon 2)

Liquid^ ̂  ̂
Sludge
Soilf^^

9,140
0

3

0

1,020
870

gals
yd^
yd^

Sludge Storage
(Lagoon 3)

Liquid^
Sludge
Soil^^^

7,920
0

3

0

880

700

gals
yd^
yd3

Sludge Storage
(Lagoon 4}

Liquid^
Sludge
Soil^^J

12,600
0

4

0

1,870
890

ga-§
yd^
yd3

1.

2.

impoundment as well as perimeter berm soils.
Based on March, 1987 observations, no liquids exist in the
sludge storage lagoons.

3-5
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TABLE 3.3. SUMMARY OF SLUDGE SAMPLING RESULTS
SAMPLES OBTAINED 3/12/06

Results

U>

I
a\

Test East Lagoon Middle Lagoon West Lagoon Equalization Lagoon

Amen. Cyanide NDL.05 NDL.05 .05 .18 mg/1

Total Cyanide NDL.05 .05 .08 .25 mg/1

Total Chrome .20 .39
N

1.34 6.90 mg/1

Hex. Chrome NDL.Ol NDL.Ol NDL.Ol 5.80 mg/1

( Filter Cake Samples

Dried Solids 47.3 49.1 41.3 32.7%

Total Cyanide 188 128 190

J

252 ppm

o
o



4.0. SURFACE IMPOUNDMENTS

Introduction

This section presents general procedures for the closure of

the four surface iinpoundinents at Avco. In addition» the last

sub-section describes specific closure procedures recently-

proposed by a closure contractor. It is anticipated that the

specific closure procedures will be used during closure, and the

general procedures will represent guidelines for any changes in

the contractor's procedures.

A. Removal and Treatment of Standing Liquid

Of the four surface impoundments, the equalization lagoon is

the only impoundment that contains a measurable amount of

standing liquid. This lagoon will no longer receive liquid waste

once operation of- the new wastewater treatment system begins.

-This action, which is scheduled for July, 1, 1987, will initiate

closure of the lagoon.

The first task with regard to closure activities is the

removal and treatment of standing liquid from the equalization

lagoon. This liquid shall be sent to Building 18 {the current

cyanide treatment system) via existing pumps and piping for

treatment. Treatment shall consist of cyanide removal, as well

as the removal of chrome and other heavy metals. Discharge of
\

, 4-1
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the treated standing liquid will be to the tidal drainage ditch

as required by Avco's NPDES permit. In the event that standing

liquid is discovered on any of the other three impoundments, the

liquid will be removed as part of the sludge ahd handled

according to the following section.

Avco will obtain written permission from the Connecticut DEP

Water Compliance Unit prior to changing the input quantities to

the treatment plant. An estimated maximum increase in flow rate

to the treatment plant is 135 gallons per minute, 2^ hours per

day, 6 days per week for 6 weeks.

B. Removal and Treatment of Sludge

Following the removal of the standing liquid, the next task

with regard to closure activities is the removal and treatment of

sludge. Settled solids, or sludge, have accumulated in the four

surface impoundments: an aqueous sludge in the equalization

lagoon, and a dryer, more dense sludge in the three storage

lagoons. It is expected that the sludge removal and'treatment

will proceed as follows:

1. Pump (slurry) the sludge from the lagoons to a holding

tank(s}. Equipment that may be necessary to remove

sediments includes an air jet or water jet to slurry the

sludge. One of the more common techniques is to use a
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high-speed rotary cutter mounted at the suction of a

pump with the entire assembly hung from a floating

platform. It is recommended that the sludge be slurried

to 6 percent solids in order to avoid clogging of the

pump and filter press.

2. Dewater the sludge using filter presses. The method of

^  dewatering metal hydroxide sludges that has been most

reliable in achieving high solid content in sludges is

the "plate and frame" filter press. These filter

presses have generated filter cakes at between 35 and

55 percent solids. ̂ Belt filter presses are also a

viable option, but do not produce high solids yield.

It is the Contractor's responsibility to ensure that any

soil inadvertently removed with the sludge does not damage the

dewatering equipment (soil and rocks can tear the fabric on

filter presses). One option is to install a screen before the

holding tank(s). Another option is to use a system that will

remove only material of a certain density (i.e. the sludge); and

stop when the more dense material (soil) is reached.

Sludge samples from the equalization lagoon indicate a

solids content of 10 percent; sludge in the three storage lagoons

is estimated to have a solids content of 20 percent. The

dewatering process should be able to increase the solids content
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to 40 or 50 percent, which will substantially reduce the amount

of sludge to be transported to the RCRA permitted hazardous

waste/disposal facility. For example, if there are 10,000 cu.

yd. of sludge, the volume could be reduced to 2000 cu. yd.

(assuming the initial material contains 10 percent solids and it

is dewatered to 50 percent solids).

The desired total time for closure is 90 days, with time for

sludge dewatering estimated to be 10 weeks. Therefore, the

quantity and capacities of the filter press selected is dependent

upon the Contractor meeting the schedule. The filter press

selected must have a means of collecting filtrate and a piping

system capable of transporting the filtrate to the new wastewater

treatment plants equalization tank. Each filter press must also

have some sort of hopper and/or conveyor arrangement to collect

and transport the sludge cake to the onsite temporary storage

area. The dewatering equipment and transport system must be

protected from the weather at all times.

Contractor personnel will comply with 29 CFR 1910.120, OSHA

Interim Final Standard to protect workers in Hazardous Waste

Operations which is contained in Appendix D. Figure 4.1 shows a

probable schematic of the sludge removal and dewatering equipment

and processes.
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r
C. Removal of Contaminated Soil and Liner

f

As discussed earlier, three of the four surface impoundments

are unlined. The fourth, the equalization lagoon, has a

bentonite liner. Due to the nature of the waste, it is assumed

that there is substantial downward and lateral migration of

contaminants through the soil. Therefore, soil below and

adjacent to the existing lagoons will be removed also. The

limits of soil excavated below the lagoons will be at the

seasonal low water table elevation (approximately 2.0 feet above

mean sea level). The lateral extent of soil excavation will be

determined following an excavate and test cycle.

There are approximately 9400 cu. yd. of soil and 950 cu. yd.

of bentonite to be excavated. In addition, an undetermined

amount of areal soil will be excavated following confirmation

sampling. The excavation procedure may consist of a bulldozer to

push the dirt into piles, at which point a backhoe will transfer

the soil to a dump truck. Another acceptable removal method is

to use a truck loader with a bucket to load on a dump truck.

Dump trucks will have 6 mil thick polyethylene liners to retain

liquid.

>  The bentonite liner will be removed in the same fashion as

the soil. The soil and liner shall not be dewatered, as the

weight reduction and thus cost savings from drying would be
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minor. The Contractor must follow 29 CFR 1910.120 for the health

and safety of all personnel.

D. Sampling and Analyses of Soils

The objective of the soil sampling at Avco is to confirm

that al-1 contaminated soils have been removed from the surface

impoundments. During the excavation process, the walls of the

excavations will be screened with a portable organic vapor

analyzer to help direct the excavation process toward the more

highly contaminated soils. Confirmation soil samples will be

obtained from the walls of the excavation when the predetermined

limits of the excavation have been reached.

Because the water table represents the vertical limit of

excavation, all confirmation samples will be taken from the walls

of the excavation. It is assumed that because of downward and

lateral contaminant migration in the unsaturated zone, more

contamination will be present in lower portions of the

excavation. As a result, confirmation soil sampling will take
\

place along an imaginary horizontal line located at one-third of

the total excavation depth as measured from the bottom of the

excavation. In each excavation, samples will be obtained at ̂

foot intervals along that horizontal line. It has been assumed

that the distribution of wastes within all the surface

impoundments is fairly uniform over the long period of disposal
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r
but to address the possibility of some waste segregation the

50-foot sampling interval was selected. This interval will

produce a minimum of 14 confirmation samples from the 3 sludge

lagoons and a minimum of 12 confirmation samples from the

equalization lagoon. Considering a hazardous waste occupying

only approximately 10 percent of the total area, the proposed

sampling density could have a^_^>0^ercent probability of detecting
a randomly located hazardous waste (Benson et. al., 1982).

Although differing rates of contaminant migration will affect the

depth of penetration, the uniform distribution of waste in these

surface^ impoundments is considered the controlling factor.

Additional soil sampling will take place at "hot spot" location.s

identified by either visual inspection or OVA screening. The

soil sampling and decontamination procedures are outlined in

Appendix B of this document.

Analyses of the soil samples will be conducted by a USEPA

and Connecticut DEP approved laboratory. All soil samples will

be analyzed according to the methods presented in Table 4.D.I.

Detection limits for all analyses of soil samples will be less

than the Connecticut removal standard. For metals, cyanide and"",

chromium, the removal standard will be ten times the Drinking

Water Standards, and for volatile organics ̂ rr-'^imes the J
Connecticut Action Levels, see Appendix C. As an example, the

I

1  i

Benson, R.C., G.loccura, R.A. and Noel, M.R., 1982, Geophysical
^  Techniques for Sensing Buried Waste and Waste Migration, U.S.

EPA Contract No. 68-03-3050, p. 25.
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TABLE 4.1. ANALYTIC METHODS FOR CONFIRMATION

SOIL SAMPLING

Analysis Method

]
Aromatic Volatile Organics Method 5030/8020^^)

■  1
Halogenated Volatile Organics Method 5030/8010^^'

1

j

Total Leachate Cyanide

i

Insoluble oraanic

extraction'

Cyanide distillation Method
9019'^J

1

1

1

EP Toxicity Test
(including hexavalent
chromium)

Extraction Method 1310'^)
(

1. Test Methods for Evaluating Solid Waste, USEPA, DSW, SW-845,
July 1982.

2. Standard Methods for the Evaluation of Water and Wastewater,
16th Edition, p. 329, Cyanide in Solid Waste, b. Insoluble
Cyanide.

Action Level for benzene is one tnicrogram per liter, which means

that all soils.demonstrating benzene concentrations greater than

10 micrograms per kilogram must be removed. The detection limit

for benzene must then be 5 micrograms per kilogram or less.

Ef Removal of Pump Station and Piping

In addition to the sludge, soil, and liner, there is one

pump station and several hundred feet of piping that must be

removed and sent to a RCRA approved hazardous waste disposal

facility (see Figure 4.2 for locations). The piping must be

removed in a way which retards the leaching of contaminated

material into the soil. The recommended method of removal is as
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follows: 1) flush pipes at least once with water; 2) verify that

there are no combustible gases in the pipe, and if gases are

detected, the pipeline should be force-aerated or made inert with

carbon dioxide or dry ice; 3) cut the pipe into sections similar

to the length of transfer trucks, and 4) store on a 6 mil thick
I

polyethylene ground cover. At night, the pipes should be covered

with a polyethylene cover. Most 6f the piping lies under dirt

and thus the surface will not require any special

rehabilitation. The 10 inch effluen't force main, however, lies ;

under a parking lot which will require patching of the pavement

after removal.

I

I

The pump station is approximately 70 square feet, 15 feet

deep, and constructed of concrete block. The pump station, pump

and other appurtenances will be removed and stored on a

polyethylene ground cover (covered at night). To address the

possibility for contamination in the pipe trench, confirmation

soil samples will be taken from the bottom of the trench at

50-foot intervals along the entire length of the trench. The

soil sampling and decontamination procedures are outlined in

Appendix B of this document.

Analyses of the soil samples and removal standards will be

the same as for the surface impoundments, outlined under

subpart D of this chapter.
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p. Temporary Storage of Sludge, Soil/ Pipingr and Pump Station

The filtered sludge cake generated by the filter press will

be placed in either portable roll off boxes or on a concrete

storage pad prior to off-site shipment,. This action will be

taken for the following reasons. First, the off-site shipment of

the filter cake will proceed ..smoothly if the trucks tha^t come

onto the site can be completely loaded when the^ first arrive.

The trucks that will be used for off-site shipment should have an

approximate capacity of 18 cubic yards. Since it is likely that

a fleet of trucks will be used, there will need to be a stockpile
r

of filter cake so that these trucks are not standing idle.

Based on the closure schedule (see Sectiof^ 2 of this

docume-nt), the dewatering procedure should be capabPe of handling

approximately 440,000 gallons of slurried sludge a week.

Contractors who have performed similar work have found that

approximately 200 cu. yd. of filter cake can be produced each

week (24 hours a day, 5 days a week) by one filter press. This

would be equivalent to about seven truck loads of material each

week. It will be necessary to operate ei'ght filter presses to

meet the time schedule. The rate of generation of this volume of

filter cake should be similar to the ability of the trucks to

transport this material off-site. Therefore, if transportation

is initiated one week after dewatering is begun, there should

always be roughly 400 cu. yd. of stored filter cake.
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If roll-off boxes are selected for temporary storage of the

filter cake, they should have a total capacity of 600 cu. yd.

This will allow for ample storage space should logistical

problems develop while removing and dewatering the contaminated

material. Roll off boxes are available in a variety of sizes and

capacities. Typical roll off box dimensions adequate for filter

cake storage wpuld be 90 inches in height, 22 feet in length,

90 inches in width, with a capacity of 45.6 cu. yd. Tops for the

roll off boxes are also necessary. Therefore the .contractor

should make arrangements to have an adequate number of roll off

boxes on site for the temporary storage.

If a concrete storage pad is used as a .temporary storage

location for the filter cake, it must have a surface area large

enough to store the dewatered material. The pad will be equipped

with drains and a blind sump pump to collect and pump leachate.

As well, the pad will have slopes sidewalls and a one foot curb

to inhibit the migration of leachate from the pad. All leachate

collected will be pumped to the industrial wastewater treatment

plant^s equalization tank. The material stored on the concrete

storage pad must be shielded from rainfall and excessive wind

(greater than 50 mph) with an adequate cover.

All piping and pump station materials which require

temporary storage will be placed upon a 6 mil thick ground cover

composed of polyethylene. Any contaminated debris or leachate
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I

associated with the piping and pump station material will be'

collected and disposed of as described above.

)  After all contaminated materials have been shipped off-site,

the roll off boxes, concrete pad and cover, and polyethylene

ground cover will be decontaminated in accordance with sections

4H of this document.

G. Off-Site Disposal of Sludge, Soil, Piping and Pump Station

The off-site shipment of the contaminated material will be a

routine exercise. The contractor involved in the removal and

dewatering of the lagoon material will be responsible for loading

the contaminated material into the trucks. As previously

mentioned, the trucks should have an approximate capacity of 18

cu. yd. and must be covered during transport.
I
A

It is proposed to send the contaminated material to the

Stabiex Canada facility in Blainville, Quebec, Canada. The

facility is located approximately 20 miles north of Montreal.
—I

Because this material is being shipped out of thf United States,

Avco will notify the EPA as required by 40 CFR 262.50 (b). This

includes notifying the EPA Administrator in writing 30 days

before the initial shipment of the waste and notifying Transport

Canada and Environment Canada in writing ̂ 60 days prior to the

initial shipment. Appendix E contains the proposal submitted by
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I

Stablex Canada which describes the procedures involved in the

off-site disposal process. ^In addition. Appendix E contains a

forni notification letter for the EPA, Transport Canada, and

Environment Canada.

J

The waste will be identified by its EPA hazardous waste

identification number and its DOT shipping description, which for

the Avco waste would be:

EPA ID#: F006
Dot ID#: NA 9189
Proper Shipping Name: Hazardous waste, solid, n.o.s.
Hazard Class: ORM-E

Additional information that will be submitted includes the name

and address of the foreign consignee. All of the above
I

information will be submitted to the following:
V

Office of International Activities (A-106)
U.S. EPA V

Washington, DC 20460

Avco will also request that Stablex Canada sign each mani£es,t and

return a copy of the signed manifest to Avco. The transporter of
)

the material will also be asked to submit a copy of the manifest

stating the date and place of entry into Canada. ^

Avco will comply with other manifest requirements under

262.20 (a) except that:
J

The name, address, and EPA identification number of the
foreign consignee will be used instead of the designate
facility;
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r'l

The departure point froin the U.S. into Canada will be
identified.

t

Avco will submit an exception report to the Regional I

Administrator and the EPA Administrator, and the previously

mentioned address, if either of the following occurs:

1. A copy of the manifest signed by the transporter stating
the date and place of departure from the U.S. has ncpt
been received by Avco within 45 days from the date it
was accepted by the initial transporter; or

2. A copy of the manifest signed by Stablex Canada has not
been received by Avco within 90 days from the date it
was accfcoced by the initial transporter.

H. Decontamination of Equipment/Personnel

All equipment and Avco facilities used during/ the closure

process will be decontaminated prior to the equipment being

removed from the site and prior to Avco facilities being used for

another'purpose. Appendix D contains the Occupational Safety and
/

Health Standards (GSHA) interim final standard to protect workers
u

in hazardous waste operations, 29 CFR 1910.120. All personnel

who work on the site must be familiar with the GSHA regulations

and the site health and safety plan. Ii order to assure that

personnel or off-site contamination does not occur, the following

decontamination procedures are set forth.

An area around the perimeter of the lagoons will be declared

the hot zone (see Figure 4-4). It will be large enough to allow
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I
the excavation equipment room to operate/ and to accommodate all

temporary storage of apparatus and contaminated material

identified in section 4.F. A corner of the hot z6ne, located

closest to the nearest fire hydrant (a clean water source) will |
be zoned as the area for entering and leaving the contaminated

area. All decontamination will occur in this area. ; • ' A, -
^ A ** i v

i

In prder to limit the amount of contaminated water produced
I

during decontamination wash down procedures, the following , I

practices should be followed: 1) all packed-on dirt and grit

will be removed from the excavation equipment using wire brushes,

2) the equipment will then be steam cleaned, 3) the equipment
f

will then be washed down using an alkonox and water wash, 4) a

final rinse of water will be applied. After wash down, all ] j

equipment will be air dried before leaving the hot zone.

All rinsate will be collected and pumped to the new

industrial wastewater treatment system. Collection of the

contaminated rinsate will be possible through use of a contoured
I  '

concrete pad, equipped with drains and drainage channels, upon

which all washing and rinsing will occur. Soil and dirt remoyed

from all equipment will be collected from the concrete pad and

shipped with other contaminated material to fhe RCRA approved^ ^

waste storage facility. ,
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Personnel decontamination will also take place in the area

of the hot zone considered for decontamination. All personnel

—I who enter the hot zone will be required to remove any personal

protective equipment, deemed necessary for the project, in such a

!  I I manner so as to protect clean areas from contamination. Wire and

soft bristle brushes and water rinses will be available for
I  j
i  i cleaning of boots, clothing and accessory equipment brought or

worn into the hot zone.

I. Design and Installation of Final Cover/Restoration of
Excavated Areas.

The four surface impoundments at AVCO will be closed in a

manner set forth in the interim status facility performance

standards 40 CFR 265.111 (as discussed in Section 1.0), and

closure and post-closure care, 40 CFR 265.310. The closure and

post-closure care criteria state that at final closure of the

landfill, the owner or operator must cover the landfill with a

final cover designed and constructed to:

1. Provide long-term mininiization of migration of liquids
through the closed landfill;

2. Function with minimum maintenance;

3. Promote drainage and minimize erosion or abrasion of the
cover;

4. Accommodate settling and subsidence so that the cover's
integrity is maintained; and

I  j
t  i 5. Have a permeability less than or equal to the

permeability of any bottom liner system or natural
subsoils presents.
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r^  In accordance with the above regulations and closure
performance standards, Avco proposes the following final cover

design and site restoration:

After all contaminated materials have been removed from the

lagoon area, backfilling and capping of the surface impoundments

will commence. Figure 4.2, a plan view of the site, depicts the

estimated limits of the final cover and tne proposed final

contours. The three sludge storage impoundments will be capped

as one unit. Drainage patterns for the equalization lagoon area

and the sludge storage impoundment area are also shown on

I

I

Figure 4.2. - | H »

^' ■ u A
Figure 4.3 shows a typical section of the final cover. It

has been designed using the RCRA Guidance Document for Landfill

Design in conjunction with RCRA regulations. The final cover's

impermeable bottom layer, middle drainage layer and vegetated top

cover are designed with the intent to adhere to the criteria r"

>

presented above. i , . ' -
■::V <C ' . .\

Figure 4.3 shows the limits of excavation and the subsequent

area to be backfilled and capped. Uncontaminated soils which

were not removed during excavation will be evenly graded over the
I

lagoon areas forming the base strata for backfilling. In

preparation for construction of the final cover the lagoon areas

will be backfilled with a granular fill to the elevations
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depicted in figure 4.3. Uncontaminated soils and backfill

material must adhere to the gradation requirements set forth by
j

ASTM C33. It will be placed in lifts no thicker than 12-inch and

be compacted to 90 percent of maximum dry density in accordance

with ASTM D1557.

A 60 mil thick High Density Polyethylene (HDP) Geomembrane

will serve as an impermeable barrier prohibiting any migration of

liquids through the closed landfill. As shown on figure 4.3 the

HDP geomembrane will be laid on a bed of concrete sand, and
V

covered with a 6 in. layer of the same concrete sand, graded as

specified in ASTM C33. The concrete sand will serve as bedding

for the HDP geomembrane and protect it from damage. Therefore,

the concrete sand must be free of rock, fractured stone, debris,

cobbles, rubbish, roots, and sudden changes in gradation.

The middle drainage layer will consist of a 12 in. thick

layer of screened gravel with a permeability no less than

1 X 10"^ cm/sec. The material will meet the gradation

requirements of ASTM C33, No. 67 coarse aggregate, and will be

placed in one 12-inch thick loose lift and compacted to 90

percent of maximum dry density in accordance with ASTM D1557.

The final bottom slope of the drainage layer will be at least 3

percent, after allowance for settling and subsidence. To prevent

clogging of the drainage layer with fines, a synthetic geotextile

such as Mirafi 500X, or equivalent, will be placed above the
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(
screened gravel. The geotexcile will also serve to stabilize the

soil in the event Avco chooses to use the capped surface

impoundments as a parking area in the future. Finally, the

drainage layer has been designed to minimize head on and flow to

the impermeable layer. Some suggested design methods for

computing landfill runoff and slope stability analyses are

presented in Appendix G, along with example manufacturer's ^

specifications for 60 mil HDP and Mirafi 500 woven geotextile.

The vegetated top cover (figure 4.3) shown consists of a 12

in. thick layer of select granular fill and 6 in. thick layer of

loam and seed. The 12. in layer of granular fill will meet the

following gradation;

U.S. Standard Sieve Percent Passing by
Size Weight

6" 100

No. 4 30-100

No. 20 10-80

No. 200 0-20

It will be laid in one loose lift such that final thickness

after compaction is a minimum of 12 in. It will be compacted to

90 percent of maximum dry density according to ASTM D1557. The 6

in. layer of loam will be placed in one 6 in. loose lift over the

top of the landfill, side slopes, and drainage channels. It will
)

be seeded with a mixture of Creeping Red Fescue, Domestic Rye,

and Kentucky Bluegrass in a ratio of 2:1:1, respectively.
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- The vegetation chosen will effectively minimize erosion

without the need for continuing application of fertilizers,

irrigation, or other non-applied materials to ensure viability

and persistence. The seeding will produce a strain of vegetation

that will effectively minimize erosion without developing a root

system that will penetrate .below the vegetative and drainage

layers. A top slope of 3-5 percent, and a surface drainage

gystem consisting of 12 ft. vegetated drainage channels

(figure 4.2), with side slopes of 3 horizontal to 1 vertical,

will conduct runoff across the cap and direct it towards the

tidal drainage ditch. ,

j. closure Certification

o

Within 60 days of completion of closure of each hazardous

waste surface impoundment, and within 60 days of completion of

final closure, Avco will submit to the Regional Administrator

certification that the surface impoundments have been closed in

accordance with the specifications in the approved Closure

Plan. The certification will be signed by Avco and by an

independently registered professional engineer. Closure

documentation shall include:

1. Topographic surveys of final excavation,

2.' As-build plans of final cap,

3. > Resident engineer's daily activity logs, with estimates
of the type and quantity of wastes removed.
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4. Boring logs and as-built diagrams of any replacement I

monitoring wells/

5. Analytic results of all confirmation soils analyses
along with sample locations, and

6. Technical specifications of cap materials and soils
used.

K. Survey Plat

Avco will submit to the local zoning authority and to the

Regional Administrator a survjey plat indicating the location and

dimensions of the landfill with respect to permanently surveyed
\

benchmarks. This plat will be submitted no later than the

submission of the certification of closure of each surface

impoundment. The survey plat will be prepared and certified by a

professional land surveyor, and will contain a note which states

Avco's obligation to restrict disturbance of the landfill in

accordance with 40 CFR 265.117.

L. Contractor Proposed Closure Procedure

Closure of the four surface impoundments at Avco will '

involve "several different types of materials handling. A primary

objective of all materials handling and equipment decontamination

will be to prevent the migration of materials and/or rinse

waters. To achieve this objective, the contractor will conduct

all materials handling, and equipment decontamination in the

immediate vicinity of either the sludge lagoons or the

equalization lagoon.
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One of .the first on-site activities will be to control

runoff within the working area. The area will be graded to

direct runoff toward lagoons, paved to prevent infiltration in

the work area and bermed to prevent runoff from both entering or

leaving the work area (see Figure 4-4).

All liquids, primarily from the equalization lagoon,\will be,

pumped directly to the on-site treatment plant in Building 18.

Sludges from the surface impoundments will be slurried in the

respective lagoon and pumped directly to the filter presses

located between Sludge Lagoons 2 and 3. Soils in the ^
i

equalization lagoon will be dragged to a waiting backhoe in the

equalization lagoon for transfer to a dumptruck on the paved work ,

area. The dumptruck will transfer soils from the equalization//

lagoon to sludge lagoon #1 for storage. Soils excavation and

transfer to dumptrucks will be done using only a backhoe in the

three sludge lagoons. All equipment will be decontaminated at

the end of each work day and prior to leaving the work area in

thedecontamination area near Lagoon #1.

/

Upon completion of the materials handling, the pavement and

berms will be excavated and transported off-site to Stablex,

Canada. The final extent of the landfill cap will encompass

almost the entire work area except for the transport road between

the equalization lagoons and the sludge lagoons.
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5.0 GROUNDWATER MONITORING DURING CLOSURE

Groundwater monitoring at the Avco Lycoming facility will

continue during the surface impoundment closures. As stated in

the Groundwater Monitoring Assessment Program (GMAP), March 1987

and Addendum, May 1987, the objective of the monitoring program

is to provide a systematic, well-defined method for determining

the rate of migration, extent, and composition of any contaminant

releases from the surface impoundments.

Thirteen groundwater observation wells make up the

groundwater monitoring network {^ee Figure 5.1). These wells are

sampled quarterly and analyzed for the following dissolved

chemicals or constituents;

pH T •
specific conductance ,
total cyanide ' - A V '
amenable cyanide ] .
cadmium "T ' '
chromium (total) _ >
chromium (hexavalent) ~ / -
copper ^ ■

mercury

zinc X'
nickel "

On a semi-annual^basis, groundwater samples are also

analyzed for total organic carbon, total organic halides,

halogenated (EPA Method 8010) and aromatic (EPA Method 8020)

volatile organics.

All groundwater sampling and analyses will be performed

according to procedures and methods described in the Groundwater

Monitoring Assessment Program, Section VII, Sampling and Analyses

Procedures.

5-1

METCALF a EODY



U1

I
INJ

NOTES

1  BASE MAP FROM METCALF & EDDY
SURVEYS 1985 & 1986

2. ALL ELEVATIONS REFERENCED TO
MEAN SEA LEVEL.

I  \
•

d SHALLOW ASSESSMENT MONITORING WELLS

# DEEP ASSESSMENT MONITORING WELLS

T7
LEGEND

• • I

O WELL POINT INSTALLED 3/31/87

ti lu^i. tn b

/. '

 6 J  10®
OmA,H

"••Km I#

/ 4 I  •«f> SI

'••I .

i  \u.—V

- V \

/ ?7T ■■ ' K^  ̂ y* / f ji
. Ji/y "jji I

^niAfCl I OniMT _WELL POINT

faiSriM; •uiiOiAtO

iimim

8 9IMain

V. -

/ atAis

\
MH »cr>t «<ii|

2  .I

.  •/ // /

_ i«.

» 13

// > \  \\  I /«

IVl 7-
/

■v.

V A
\\\\ \ .

'  9 11

<» 9200200

SCALE IN FEET

1. ) SI Ac. z: on KN' Nl) ITC ^ W ■ ■ s



6.0 CLOSURE COST ESTIMATES

Closure costs have been prepared to provide an estimate of

those costs associated with'equipment, labor and materials. The

costs are approximate and are based primarily on estimates of

sludge and soil volumes to be removed. Actual excavated volumes

may differ based on the extent of contaminant migration in the

soil.

The grand total for closure is estimated to be $2,400,000.

Appendix F presents a summary cost sheet and a breakdown of those

costs by individual items.

6-1
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7.0 POST CLOSUI^E CARE
y

Following the closure of the four (4) surface impoundments

at Avcp the post closure care period will begin and continue for
#

30 years from the date of closure certification. Post closure of'

the Avco surface impoundments will be carried out according to

the requirements of 40 CFR Parts 265.117 thru 265.120 and Part

265.310. The planned post closure monitoring activities include;

groundwater monitoring, cover inspection and maintenance, and

will be managed by an onsite Avco Coordinator. As per 40 CFR

265, 119, no later than 60 days after certification of closure,

Avco will submit to the local zoning authority and the Regional

Administrator records of the type, location and quantities of the

hazardous wastes removed from the four surface impoundments.

Avco will also submit estimates of the type, location and

quantities of hazardous wastes disposed of in the four surface

impoundments over the life of the impoundments.

Within 60 days of closure certification, a notation on the

facility deed will be prepared noting:

1) The land has been used to manage hazardous wastes,

2) The land use is restricted under 40 CFR Subpart G
regulations,

3) The survey plat and record of the type, location and
quantify of hazardous wastes disposed in each surface
impoundment have been filed with the local zoning
authority.

In addition, Avco will submit to the Regional Administrator a
\

signed copy of the notation to the facility deed specified above.

7-1
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A. Groundwater Monitoring
/

Groundwater monitoring following the closure of the Avco

surface impoundments will comply with all applicable requirements

of 40 CFR Part 265 Subpart F and follow the procedure outlined in *

the Groundwater Monitoring Assessment Program, March, 1987. This

monitoring activity will include: the quarterly sampling and

analyses of existing groundwater monitoring wells, monitoring

well inspection and maintenance, recordkeeping of analytic

results and groundwater elevations and the annual reporting of

the groundwater data to the Regional Administrator.

The existing groundwater monitoring system at Avco is made

up of 13 monitoring wells, see Figure 5.1. It is likely that
1

during the soils excavation, monitoring wells 1, 2, 3, 5 and the
^ \well point may be damaged or destroyed. As part of~"£he |\

of "the final" cap, these wells will be replaced, and

with screens at the~same..elevations. The objective will be to

make no changes in well locations so that the time series of

groundwater data remains comparable with past data.

B. Cover Inspection and Maintenance

-Closure of the surface impoundment at Avco as a landfill

requires thab the post closure care under 40 CFR Parts 265.117

thru 265.120 and Part 265.310 be followed. The objectives of

c over inspection is to maintain the integrity and effectiveness

of the final cover, including making repairs to the cover as

necessary to correct any effects of settling, subsidence or

erosion.

7-2
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This will be accomplished through regular monthly ||
inspections of the cover and associated drainage facilities.

'  i

Inspection of the facilities will identify:

1) • Erosion sills which may lead to infiltration of
rainwater through the cap, '

2) Gullying adjacent to the covered areas which could
-  progressively erode the cap,

3  The quality of the vegetative cover which stabilized the
cover soils,

4) Ponding the cap due to differential settlement,

5) The stability of runoff ditches and their ability to
freely transport water away from the capped waste area.

6) The growth of trees which may cause a breach in the cap,

7) The stability of on-site benchmarks, and

8) The condition of all monitoring wells.

Inspection results and any deficiencies, along with proposed

remedial measures, will be reported in the annual report to the

Regional Administrator.

Maintenance activities may be required during the post-

closure period to ensure that the landfill, closure functions as

intended. The range of maintenance measures which respond to

specific inspection deficiencies are described below:

1) Maintenance of the landfill's final cover will include

repair of dessication cracks and areas of localized

erosion that may develop, especially prior to

establishment of uniform, healthy vegetation. The

7-3
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18 inches of soil in the vegetative soil layer and the

12 inches of drainage material will protect the soil

layer with low permeability from any damage. In the

unlikely event that the low permeability layer is

damaged at some time during the post-closure period, it

will be repaired by the addition and compaction of

material and replacement of the drainage media and

vegetative soil. The soil layer with low permeability

will not be excavated during any maintenance and repair

operations.

\

2) Maintenance of the landfill's vegetative cover during

the post-closure period is important for minimizing

erosion and infiltration of precipitation. Healthy

vegetation will reduce the potential for cracking of the

soil cover and will increase evapotranspiration. Avco

will rework the surface soil in any areas where

vegetation dies, treat the soil, and reseed as necessary

to restore the vegetative cover. The vegetation will be

checked and mowed as necessary to prevent development of

large, deep-rooted plants that could damage the

integrity of the final cover.

3) Significant settlement of the landfill's final cover is

not expected because of the nature of the backfill.

However, small areas of minor differential settlement

7-4
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could develop during the post-closure period, leading to

localized ponding on the surface of the landfill. These

areas will be identified during the post-closure

inspections and will be filled or regraded to ensure

proper drainage. Avco will reseed any areas so repaired

to re-establish uniform, healthy vegetation.

I

4) Maintenance of the surface drainage channels during the

post-closure period will include re-establishment of

vegetation as needed and repair of any areas of erosion

damage. The channels will also be checked and mowed as

necessary to prevent development of large plants that

could dams^ge the channels or reduce flow capacity. The

drainage pipes and appurtenances will be routinely

inspected for damage and repaired as necessary.

5) Post-closure maintenance activities for the monitoring

wells will include measures to ensure that access to the
I

wells is provided, and that the protective and security

features of the wells are adequate.

C. Identification of Post Closure Coordinator

Coordination of all post closure monitoring and inspection

activities will be the responsibility of John S. Fleming, Ph.D.,

Chief, Environmental Compliance. Dr. Fleming will insure that

all monitoring, inspection and reporting is conducted according

to the procedures set forth in this plan.

7-5

I

{  !

I

metcalf a eooy



I
I

I

I  f

f

No later than 60 days after the completion of the post-

closure care period, Avco will submit to the Regional

Administrator a certification that the post-closure area period

has been performed according to the specifications herein. The*

certification shall be signed by the post-closure coordinator and

a registered professional engineer. Documentation supporting the

engineers certification will include;

1. Analytic results of the quarterly groundwater monitoring
with groundwater contour maps, and

2. Recor(^s of the monthly inspections of the landfill cover
and drainage facilities.

D. Post-Closure Security

Following the capping of the four surface impoundments at

AVCO, a fence will be constructed around the capped areas to

prevent unauthorized entry onto the capped areas. All fence

gates will be locked to prevent entry, and the keys will be in

the possession of the post closure coordinator. Signs will be

placed near the entrance to the capped areas and at fifty foot

intervals along the fence, with the legend "Danger - Unauthorized

Personnel Keep Out."
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1. Landfill Runoff;
Schroeder, Paul R., August 1983. / Hydroloqic Evaluation of

Landfill Performance^ HELP Version 1. USAE .Waterways
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Concord, MA 01742
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8.0 POST CLOSURE COST ESTIMATES

annual operating and maintenance activities for the post

closure carfesperiod include:
r

1) Quarteri^»vS^ampling and analyses,

2) Semi-annual'sampli^ and analyses;
3) Monthly inspection Olcover and drainage facilities,

4  Annual reporting of groundwater analytic results and
elevations as well as inspection results, and

5) Annual operations and maintenance^^of t:he cap which could
include grass mowing, filling in of-^any erosion,
clearing drainage ditches, or cap repair.

The total annual costs for these activities iV approximately

$35,000 (1987 dollars).

>  ,i \

L
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9.0 POST CLOSURE FINANCIAL ASSURANCE

As noted in Appendix A, the Avco facility is owned by the

U.S. Government as the Stratford Army Engineer Plant,
«

CTD 001181502. According to 40 CFR, Part 265.140(c), States and ||||l
the Federal government are exempt from Subpart H - Financial \

Requirements.

f  ,
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Soil Sampling and Decontamination Procedures

Chain of Custody, Shipping
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Confirmation soil samples at/or near ,the surface will be

taken. Single grab samples will be collected from each area and

submitted for laboratory analysis as specified in Section 4.D.

Materials Required «

Stainless steel trowel

Tile spade

^  Procedure for Collecting Surface Soil Samples

1. Use tile spade to excavate to six inches.
V

2. Decontaminate tile spade as specified below.

3. Collect representative sample using decontaminated
stainless steel trowel.

4. Place sample in appropriate sample container (see Table
below) filling container as completely as possible to
minimize air space.

5. Log-in each sample and fill our chain-of-custody forms.

6. Place sample container into cooler and pack with ice.

Equipment Decontamination

The procedure for decontamination of sampling equipment is

as follows:

1. Wash with lab-grade detergent

2. Rinse with clean tap water

3. Rinse with deionized water

4. Rinse with reagent-grade isopropanol

5. Air dry on aluminum foil

6. Wrap in aluminum foil until next use

t  '
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REQUIREMENTS FOR SAMPLE CONTAINERS, PRESERVATION
AND HOLDING TIME

Parameter Container Preservation

Maximum Holding
Time

Aromatic and
Halogenated
Volatile Organics

Cyanides

EP Toxicity
Metals and

Hexavalent

Chromium

2x120 ml

wide mouth

w/teflon caps

1 quart
amber jar

1 quart
amber jars

ice, 4®C

ice, 4®C

none

7 days

14 days

six months
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Chain of Custody, Shipping and Field QA/QC

An-overriding consideration for environmental measurement

data is the ability \to demonstrate that samples have been

obtained from the locations stated and that they have reached the

laboratory without alteration. Evidence of collections,
\

shipment, laboratory receipt and laboratory custody until

disposal must be documented to accomplish this. Documentation is

accomplished through a chain of custody record that records each

sample and the individuals responsible for sample collection,

shipment, and receipt. A sample is considered in custody if it

is: " ^

•  In a person's actual possession.

•  In view after being in physical possession.

•  Locked so that no one can tamper with it after having
been in physical custody.

•  In a secured area, restricted to authorized personnel.

Sample custody will be initiated by field personnel upon

collection of samples. Documents specifically prepared for such
\

purposes will be used for recording pertinent information about

the types and numbers of samples collected and shipped for
\

analysis. An example chain of custody form is included as Figure
j

B-1. ,The samples collected will first be brought to an on-site

location for batching and paperwork checks. Labels and log

information are checked to be sure there is no error in

-identification. Samples are packaged to prevent breakage or

leakage, and labeled according to DOT regulations for transport

I
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by air as laboratory samples. Copies of forms will be maintained

for the project record. Storage of samples by the laboratory

will be under conditions specified for the analyses to be

performed. Samples partially used for analysis will be held for

60 days following report of the data before disposal. Archived

samples will be stored until the end of the project, or shipped

to another lab (for reanalysis if necessary).

Chain of Custody Record Form

Figure B-1 is an example of the chain of custody form to be

used while collecting and shippin>g samples from the AVCO site.

The chain of custody form shall be signed by each individual

who has had the samples in their possession. Preparation of the

chain of custody form shall be as follows:

•  The chain of custody record shall be initiated for every
sample by the person collecting the sample. Every
sample shall be assigned a unique identification number
that is entered on the chain of custody form. Samples
can be grouped for shipment using a single form.

•  The record shall be completed in the field to indicate
project, sampling team, etc.

•  The person transporting the samples for shipment shall
sign the record form as Transported By .

•  Because the samples are to be shipped to the laboratory
by commercial carrier, the chain of custody form shall
be sealed in a watertight envelope, placed in the
shipping container, and the shipping container sealed
prior to being given to the^carrier. ^

•  The commercial carrier's airbill shall serve as an
extension of the chain of custody record between the
final field custodian and receipt in the laboratory.

•  Upon receipt in the laboratory, the Quality Control /
Coordinator, or representative, shall open the chain of

METCAlF & EDDY



custody record, and sign and date the record. Any
discrepancies shall be noted on the chain of custody
form.

If discrepancies occur, the samples in question shall be
segregated from normal sample storage and the field
personnel immediately notified.

Chain of custody records shall be maintained with the
specific project files, becoming part of the permanent
closure documentation.

I
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figure B-1
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„el are responsible for uniquely identityin, (required
'"'\ain of custody form, and labeling samples, providing proper
rrar a: presLvation, and packaging samples to preclude

■= - -

Project number.

Unique sample number.
/ <=Mr-h as well number and depth),sample description (such as weii

sampling data and time.
Person obtaining the sample.
Method of sample preservation/filtration, if any.

, be nlaced in containers compatible with theSamples must be placea m
nroDerlY preserved. Requirements forintended analysis and properly p ^ , of

various analytical parameters with respect
container, preservation method, and maximu^
„lleotion snd analysis bave ,,nb

Shipping containers are to be sealed p
ort via field personnel as well as w e.nring direct transport v a f P

commercial carrier rs used.
holding time Co

the field and it is necessary to re rce
or during transp are^ready to transport samples .

-  e,= fipld personnel are teaAs soon as tieia pet

from the field to the laboratory, they shall notr y
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r
laboratory by telephone of the shipment. The estimated time of

arrival at,the -laboratory should be given.

#

Sample Packaging and Shipping ijjj'
In order to ensure safe, secure delivery of all collected

samples to the analy^tical laboratory' involved, the following ^ !

packaging, labeling and shipping procedures have been prepared * '

for this project. All procedures presented below are written to

comply with applicable DOT regulations for transportation by |

surfaces and air.

Packaging and Shipping - Field Procedure

1. Place a signed, dated, chain of custody seal on each of the
bottles and vials in such a way that no bottles may be opened
without breaking the seal.

2. Wrap properly labeled and secured glass sample bottles and
purgeable vials with two thicknesses of plastic bubble
wrap. Place the wrapped containers into a water-tight zip
lock bag. Seal and label the outside of the bag with the
sample number or other field assigned identifier.

3. Put a layer o-f cushioning material (e.g., styrofoam board) in
the bottom of the watertight shipping containers.

4. Place sample bottles, tops up, in the shipper. Arrange
bottles such that glass bottles are surrounded by plastic
bottles.

Field QA/QC Reviews

Responsible
1. Sample and field Review of labeled ^Field Sampling

monitoring samples and in- team
information conforms process samples
to specified using daily sample
conditions and inventory
schedule
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Objective

2. Verify incpking field
data and sample
completeness

3. Verify completeness
of field log books

4. Field calibration
criteria reviewed
and test calibration
acceptance recorded

5. All data forms are
properly completed

All field generated
QC samples collected
as required

Assure comparability
of units

8. Examine engineering
validity of data

Action

Daily count of in
complete items

Review Daily

With each

measurement

Review and check

off during each
sample collection

Review require
ments and confirm

Review units re

ported for con
sistency in calcu
lations at each use

and check off

Review parameter
extremes and

transients versus

expected data
trends. Document

data excluded on

this basis

Person

Field Sampling
team

Field Team

Leader

Field Team

Leader

Field Team

Leader

Field Team

Leader

Project Engineer

Project Engineer
& Quality
Assurance

Program Manager

9. Examination of
statistical data

Apply tests to
data groupings to
be used. Record

data and test

results-

Project Engineei
& Quality
Assurance

Project Officer
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OONNBCnCOT STANDARDS FDR QOILITI OF POBLIC MINglNG HATER AND
EPA MATDCM CGRGOrTRATIGN GF CGirrAHINARTS FOR CEARACIERISIIC OP

(F B.p. Tunaii

r.itnita for Inorganic Chemicals

Substance Level (mg/1) E.P. Toxic (mg/l)

Arsenic 0.05 5.0

Barium 1.00 100.0

Caiinium .010 1.0

Chromium •05 5.0

Cyanide .20 2.0»

Fluoride 2.00 #

Lead .05 5.0

Mercury .002 0.2

Nitrite Nitrogen 1.0 (as N) #

Nitrate Nitrogen Plus 10.0 (as N) f

Nitrite Nitrogen >

Selenium .01 1.0

Silver .05 5.0

Sodium 20 #

Copper 1.0 100.0*

Chlorides 250 #

Limits for Pesticides and Organic Chemic^s

Maximum Permissible
E.P. Toxic (mg/1)Substance Level (mg/1)

Gross Hydrocarbons .001

(oil base) (by gas
chromatograph using
appropriate standard)This
test required only when
the odor test shows oil to
be present.

Chlorinated Hydrocarbons
.02Endrin .0002

Lindane .004 0.4

MethoxyiAlor 0.1 10.0

Toxaphene .005 0.5

Qiloroph^xys
10.02,4-D 0.1

2,4,5-TP Silvex 0.01 1.0

1
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Radioactivity

Natural Radioactivity

page 2 of 13

Contaminant

Maximum Allowable Level
Picocuries Per Liter

Combined radium-226
and radiuiD-228

Gross alpha particle activity
(including radium-226)

5

15

e
Contanm' nant

Dose equivalent of beta
particles plus photon
radioactivity
or

Gross beta particle
activity
Tritium
Strontium-90

Dose equivalent of Tritium
plus Strontium-90

Man-Hade Radioactivity

Annual Average
Maximum Allowable Level

U millir«ns

50 pCi per liter
■20v000 pCi per liter
2 pCi per liter

4 millirems
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CQNNBCnCOT DQ>Aimfi}rr OF HEALTH aWlCES
ACTION LEVELS

PARAMETER

Acrylonitrile

Benzene

1,2-DibrocDoethane (EDB)

1,2-Dichloroethane

1.2-Dichloropropane

1.3-Dichloropropene

2.3-Dichloropropene

1.4-Dioxane

Ethar^l

Ethylene

Isopropyl alchol

Methanol

Methyl Ethyl Ketone

Methylene Chloride

Pclychlorinated Biphenyls (PCBs)

2,3,7,8-TCDD

Tetrahydrofurans

Tetrachloroethylene

Toluene

1,1,1,-Trichloroethane

Trichloroethylene

Total Trihalomethanes (THMs)®

Zylenes, mixed

ACTION LEVEL

35 ug/1

1 ug/1

.10 ug/1

1 ug/1

10 ug/1

10 ug/1

87 ug/ 1

20 ug/1

26,0X ug/l(short term spill)

100 ug/1

1000 ug/ 1

3600 ug/1(short term spill)

1000 ug/1

2'5 ug/1

1 ug/1

.05 ppt
•  :

8100 Ug/1

20 Ug/1

1000 ug/1 (10 days)

300 ug/1

25 ug/1

100 pF^

100

•(ie. chloroform,bro(nDfonn,dibrooochloroiDethan€,brQOO dichloromethane).
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EPA PROPOSED MAHMDH

CCNTAHINART LEVELS (FHCLS)

CONTAMINANT PROPOSED MCL(Bg/l)

Benzene

Carbon tetraohloride
1,1} - Dichlorobenzene
1|2 - Dichloroethene
1,1 - Dichloroethylene
1,1,1 - Trichloroethane
Trichloroethylene
Vinyl chloride

0.005
0.005

0.75
0.005
0.007
0.2

0.005
0.001
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H>A RECOmOIDS) MAZIHDH

OONTAMlliAWT LEVELS (RMCLa)
o  '

CONTAMINANT PROPOSED RMa(mg/l) M
Acrylaoaide zero , I
Alachlor zero

Aldicarb, aldicarb 0.009
sulfoxide and aldicarb
sulfone

Carbofuran 0.036 ^
Chloradane zero

cis-1, 1-Dichlorothylene 0.07
DBCP zero

1,2-Dichloropropane 0.006
o-Dichlorobenzene 0.62
2,4-D 0.07 i
EDB zero

Epichlorohydrin zero
Ethylbenzene 0.68
Heptachlor zero
Heptachlor epoxide zero
Lindane 0.0002

Methoxychlor 0.3*^
Monochlorobenzene 0.06
PCBs zero

Pentachlorophenol 0.22
Styrene 0.14
Toluene 2.0

2,4,5-TP 0.052 i
Toxaphene zero
trans-1,2-Dichlorol- 0.07

ethylene
Xylene 0.44 i

RMCLs for the inorganic chemicals are proposed as follows;

CONTAMINANT PROPOSED RMa (mg/1) '

Arsenic 0.050

Barium 1.5 x
Cadmium 0.005
Chromium 0.12

Copper 1.3
Lead 0.020

Mercury 0.003
Nitrate 10

Nitrite 1

Selenium 0.045
,Asbestos 7.1 million long flters per liter
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SO-ADVEKSE RESPOIBE LE7H. FOR ORGANIC PEbTlCIDES
AND OIHKR CHGANIC OOKTAMDiAinS IN DRINEDIG MATER

COMPOUNDS SNARLS*
(ug/1)

1000

.001
2,i1,5-T
TCDD

Amiben 2500
Dicaoba 12.5
Alachlor

Butachlor
Propachlor '225
Propanil 200
Aldicarb ^2
Brooacil
Paraquat 22
Trilfluralin '000

(also for Nitralin and Benefin)
Azinphosmethyl (Guthion) > ^25
Diazinon 20
Phorate (also for Disulfoton) 1
Carbaryl
Ziram (and Ferbam) ^25 ^
Captan ^
Folpet
Hexachlorobenzene lO
Paradidilorobenzene '3'» r

(also Orthodichlorobenzene)
Parathion (and Methyl parathion) ^3
Malathion 200
Maneb (and Zineb and Dithane) 50
Thiram 22
Atrazine 215
Propazine
Di^-butyl phthalate 1100
Di-2-(ethyl hexyl) phthalate oOOO
Hexachlorophene JIO
Methyl nethacrylate '000
Pentachlorophenol 52
Styrene ^330

•Suggested Wo Adverse Response Levels for chronic exposure. These values are
derived frco the Acceptable Daily Intake values ccoputed by the National Acad«*
eoy of Sciences (Drinking Water and Health, Vol I, 1977). SNARLS assuoe total
exposure fran drinking water for 10 kUogram (Aild oonsuoing 1 liter of water
per day.
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EPA WATER QDALnr CRITERIA

PQbl.lahed pursuant to Section 304 (a)(1) of tbe CHA
PARAMETER FRESHWATER SALTWATER HUMAN

AQUATIC AQUATIC HEALTH^
LIFE LIFE (ug/1)
(ug/1) (ug/1)

acute chronic acute chronic

I

Acenaphthene 1700 ND 970 710 20®

Acroleih 68 21 55 ND 320

Acrylonitrile 7550. 2600 ND ND .058®

Dieldrin

•

o
o

.0019® .071ng/l®

Aldrin 3.0 ^  hb 1.3 ND .074ng/l®

Antimony 9000 1600 ' ND ND 146

Arsenic 400® 508 ND 2.2ng/l®

Asbestos ND ND ND ND 30,000 p
flbers/r

Benzene 5300 ND 5100 700® .66®

Benzidene 2500 ND ND ND .12ng/l®

Beryllium 130 5.3 ND nd"^ 3.7ng/l®

Cadmium
- Q®, X® 4.5® 10

Carbon 35,200 ND 50,000 ND .4®
Tetrachloride

Chlordane .OOttS
2.r

250 50"Chlorinated

Benzenes

hexachlorobenzene

1,2,4,5-tetrachlorobenzene
pentachlorobenzene
Donochlorobenzene

Chlorinated Ethanes

1,2-dichloroethane
118,000

two trlchloroethanes
18,000

two tetrachloroethanes
9320 ND

20,000

ND

p. 0040®
.09^

160 129

113,000 ND

ND

ND

ND

ND

.46ng/r

.72ngA^
38
711

488,20®

.94

ND

ND
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PARAMETER FRESHWATER •

AQUATIC
LIFE LIFE

(ug/1)
acute chronic

SALTWATER

AQUATIC
(ug/1)

(ug/1)
acute chronic

HUMAN 4
HEAL-nr

Chlorinated Ethanes cont'd

pentachloroethane
7240 1100

hexachloroethane

980 540
1,1,2-trichloroethane

ND 9400
1,1,2,2-tetrachloroethane

ND

1,1,1-trichloroethane
ND

Chlorinated

Napthalenes
1600

SO'-

2400

ND

ND

970,HChlorinated

Phenols

3-n)onochlorophenol
V

4HDonochlorophenol

2.3-<iichlorophenol

2,5-dichlorophenol

2,5-dichlorophenol

3.4-dichlorophenol

2,3,4,6-tetrachlorophenol

2.4.5-trichlorophenol

2.4.6-trichlorophenol

2 iDethyl-4-chlorophenol

3 nethyl-4-chlorophenol

3 Bethyl-6-chlorophenol

Chloroalkyl 238,000 ND
Ethers

bis(chlorooethyl)-ether ND

390

940

ND

9020

7.5

440

ND

ND

281

ND

ND

ND

31,200 ND

ND

ND

ND

ND

ND

1.9

.6

.17

18.4 mg/l

ND

0.1
B

0.1
B

B
0.04'

.0.5®
0.2®

0.3®

1.0®

1.0®, ,
2.6og/l

1.2'

B
1800'

3000®

20®

ND

.0038ng/l^



PARAMETER FRESHWATER

AQUATIC
LIFE

(ug/1)
acute chronic

Chloroalkyl Ethers cont'd
bis(2-chloroethyl) ether ND
bis(2-chloroisopropyl) ND

ether

Chloroform 28,900 12U0^

2-Chlorophenol 4380 2000^

Chromium

total recoverable
hexavalent chromium -

.29 ,21®
total recoverable

■ trivalent chromium
M  44

Copper 5.6'

Cyanide (free) -
3.5^,52®

DDT and Metabolites
DDT .001'^

i.r

SALTWATER

AQUATIC
LIFE

(ug/1)
acute chronic

ND

ND

ND

ND

ND

ND

ND

ND

18^,1260®

10300 ND

4.Cp,23®

30

g'
).13^

001

2.0

D
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HUMAN .

HEALTir

(ug/1)

.03^
34.7

.19

0.1
B

50

170 mg/1

1 mg/l

200

.024 ng/1

TDE 0.6 ND 3.6 ND ND

DDE 1050 ND 14 ND ND

Dichlorobenzenes 1120 763 1970 ND 400

Dichlorobenzidenes ND ND ND ND .0103

Dichloroethylenes 11,600 ND 224,000 ND .033

2,4-Dichloro^nol 2,020 365 ND ND 3.09, .3®

Dichloropropanes 23,000 5700 10,300 3040 ND

Dichloropropenes 6,060 244 790 ND 87

2,4-Diaethylphencl 2,120 ND ND ND 400®

2,4-Dinitrotoluene 330 .  230 590 370^ .11^

1,2-Diphenylhydrazine 270 ND ND ND 42ng/l^

I
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PARAMETER

1

FRESHWATER

AQUATIC
LIFE

(ug/1)
acute chronic

SALTWATER

AQUAnC
LIFE

(ug/1)
acute chronic

HUMAN ,
HEALTTT

(ug/1)

Endosulfan .056®,.22® .0087®,.34
/

74

Endrin .0023®,.18® .0023®,.037® 1

Ethylbenzene 32,000 ND 430 ND 1.4 mg/l

Fluoranthene 3,980 ND 40 16 42

Haloethers 360 122 ND ND ND

Halomethanes 11,000 ND 12,000 6400 .19^

tribromethane, dichlorodifluoromethane, trichlorofluoromethane)

Heptachlor .0038^«.52^
Hexachlorobutadiene 90 9.3

.0036^,.053^

Hexachlorocyclohexane- -
Lindane .080 ,2.0
BBC 100
alpha-HCH
beta-HCH
tech.^CH
gansaoHCH

Hexachlorocyclopentadiene
7.0

ND

32

ND

.34

ND

.16'
ND

Isophorone

Lead

Mercur7

Naphthalene

Nickel

Nitrobenzene

5.2

0117,000

R,S

.00057^,.0017^

2300 620

T,U

27,000 ND

Nitrophenols 230
2,4-dinitro-o-cresol-
dinitro^ienol

150^

7.0 ND

12,900 ND

668 25

.025®, 3.7

2350 ND

7.1®,l4cf

6680 ND

4850 ND

.28 ng/1

.45^

9.2 ng/1^
16.3 ng/lp
12.3 ng/lp
18.6 ng/1

206,1.0®

5.2 mg/l

50

144 ng/1

ND

13.4

19.8 mg/l

13.4
70



page 11 of 13

PARAMETER FRESHWATER

AQUATIC
LIFE

(ug/1)
acute chronic

Nitrosaniines 5850 ND
nitrosodimethylainine
nitresodiethylamine
n-ni trosodi-n-butylanine
n-ni trosodiphenylamine
n-nit rosopyrrolidine

Fentachloro^^enol
55 3.2

Phenol 10,200 2560

Phthalate Esters

940 3
dimethylphthalate
diethylphthalate
dibutylphthalate
di-2-ethyl-hexyl-phthalate

PCB's 2.0 .Oir

Polynuclear Aromatic Hydrocarbons
ND ND

Selenium

^Silver V

Tetrachloroethylene

760, 35^,260^

SALTWATER HUMAN
AQUAHC HEALTH^

LIFE (ug/1)
(ug/1)

acute chronic

ND 2.3^

Thallium

Toluene

Toxaphene .013®

Trichloroethylene

5280 840

1400 40

17,500 ND

Vinyl Chloride ND ND

1.6^

45000 ND

Zinc 47®, 58®, 170

3,300,000

53 34,
30'
B

5800 ND
0.3mg/l

B

2944 ND

10

300

54®

50

.030®

ND

410^

10,200 450

2130 ND

6300 5000

.070^ '

2000

ND

5 ag/1

ND

ND

B

ND

1.4 ng/lp
0.8 ng/i;
6.4 ng/1 p
4900 ng/lp
16.0 ng/r

1.01 mg/1,

3.5 mg/1

313 og/l
350 mg/1
34 mg/1
15 mg/l

.79 ng/1^

2.8ng/r

10

0.8^

13

14.3 fflg/l

.71ng/l^

2.7^

2.0^

I
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OTHER APPLICABLE STAHDARDS QSED HI CONHBCTICOT

PARAMETER

Antimony

Boron

Foaming Agents

Hydrogen Sulfide

Iron

Manganese

Nickel

Phenols

Sulfate

T.D.S.

Zinc

Radium

Gross Alfrfia

Gross Beta

Turbidity

Coliform Bacteria

CONCENTRATION

(mg/1)

.01

E.P. TOXIC

(mg/1)

1.0"

0.5

.05

0.3

.05

1.0

.001

250

500

5.0

5 pCi/1

15 pCi/1

U ndllirem/yr

1/TU

1/100ml

100-

500-

ORIGIN OF STANDARD

EPA and World Health

Organization

EPA and World Health
Organization

2
EPA Secondary DWS

EPA Secondary DWS^
6

EPA Secondary DWS

2
EPA Secondary DWS

EPA Secondary DWS'

EPA Secondary DWS'

EPA Secondary DWS'

EPA Primary DWS^

EPA Primary DWS^

EPA Primary DWS^

EPA Primary DWS^

EPA Primary DWS^

1 E.P.Toxic levels reconmended by CT DEP

2 DWS is Drinking Water Standards

3 State Guideline

u
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FOOTNOTES FOR PAGES 6-10

A Ingestion of water. ,
I

B From organoleptic data (undesirable taste and odor).

C Value at an incremental increase of cancer risk estimated at 10"^.
i

D 24- hour average.
1  I

E At any time. '

F Preliminary data only.

G For 4-chloro-3-methylphenol, 500,000 ug/1 for other compounds. '

H For 2,4,6-trichlorophenol. V ^
I  For 2,3i5,6-tetrachlorophenol, and 29,700 ug/1 for 4-chlorofiienol.

1

J Derived level based on available toxicity data.

K LCgQ (twentyseven-day). ,

L Based on flavor impairment. ^ LJ
«  ̂(1.08 [In (hardness)]+3.48)
n  e ^

,(0.94 [In (hardness)3-1.23)
N e'

P Free cyanide is the sum of cyanide present as HCN and CN".

Q g(1.05 [In(hardness)3-3.73)

„  ,(2.35 [ln(hardr,es5)]-9.«8)^2^.^^
3 ,0.22 [In(hantoess)]-0.1I7)^

^ ,(0.76 [ta(hardness)3.1.06)^2^^

j ,(0.76 [ln(hardness)].^.02)^

IT «(1«72 [ln(hardness)3-6.52)
V  e

^  (hardness)3+1.95)

^(^>05 [ln(hardness)3-3.73)
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OCCUPATIONAL safety A HEALTH REPORTER

1970 (29 U.S.C. 655, 657). Sections 3 and 4
of the Administrative I^ocedures Act (5
U.S.C. 552(a). 553), and Secretary of
Labor's Order &-«3 (48 FR 35738). 29 CFR
Part 1910 if amended by adding a new
§ 1910.12a Hazardous Waste
Operations, as set forth below, effective
December 19. 1986.

Signed at Waihington. DC this 18lh day of
December 1966.

foha A. Paodergrau.

AsststanC Secretary of Labor

PART 1910—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

1. The Aulhonty citation for Subpart
H of Part 1910 is amended by adding the
following:

Authority: • • • Section 1910.120 issued
under the authority of section 12fl(e) of the
Superfund Amendments and Raauthonzation
Act of 1988 (Pub. L 99-199). Sectiona 6 and 8
of the Occupational Safety and Health Act of
1970 (29 U3.C 855, 857]. lectkma 3 and 4 of
the Administrative Pro^uri Act (5 U.SC
552(a). 533} and Secretary of Labor's Order 9»
83 (48 FR 35738).

2. Part 1910 of Title 29 of the Code of
Federal Regulations is amended by
adding a new ( 1910.120 to read as
follows:

11910.120 Hazardc«ia waste operatlone
and emargency response.

(a) Scope, application, and
definiUons.^1] Scope. This section
covers employers and employees
engaged in the following operations:

(1) Hazardous substance response
operations under the Comprehensive
Environmental Response.
Compensation, and Liability Act of 1980
at amended (42 U.S.C 9601 et seq)
(CStCLA). including initial
investigations at CERCLA sites before
the presence or absence of hazardous
substances has been ascertained;

(ii) Major corrective actions taken in
clean-up operations under the Resource
Conservation and Recovery Act of 1976
as amended (42 U.S.C. 6901 etseq)
(RCRA);
X  (iii) Operations involving hazardous
waste storage, disposal and treatment
facilities regulated under 40 CTO Parts
264 and 265 pursuant to RCRA« except
for small quantity generators and those
employers with less than 90 days
accumulation of hazardous wattes as
defined in 40 CFR 282.34;
(iv) Hazardous waste operations sites

that have been designated for clean-up
by state or local governmental
authorities; and
(v) Emergency response operations for

releases of or substantial threats of
releases of hazardous substances and
post-emergency response operations for
such releases.
(2) Application, (i) All requirements of

Part 1910 and Part 1926 of Title 29 of the

12-24-86

Code of Federal Regulations applv
pursuant to their terms to hazardous
waste operations (whether covered by
this section or not). In addition the
provisions of this section apply to
operations covered by this section, if
there is a conflict or overlap, the
provision more protective of employee
safety and health shall apply. 29 C^
1910.5(c)(l] is not applicable. '

(ii) All paragraphs of this section
except paragraph (o) apply to hazardous
substance response operations under
CERCLA, major corrective actions taken
in clean-up operations under RCRA.
post-emergency response operations.

> and hazardous waste operations that
have been designated for clean-up by
state or local governmental authorities.

(iii) Only the requirements of
paragraph (o) of this section apply to
those operations involving hazardous
waste storage, disposal and treatment
facilities related under 40 CFR Parts
264 and 205, except for small quantity
generators and those employers with
less than 90 days accumulation of
hazardous wastes as defined in 40 CFR
262.34.

(Iv) Paragraph (1) of this section
applies to emergency response
operations for releases of or substantial
threats of releases of hazardous
substances.

(3) Definitions—''Buddy system**
means a system of organizing employees
into work groups in such a manner that
each employee of the work group is
designated to^observe the activities of at
least one other employee in the work
group. The purpose of the buddy system
is to provide quick assistance to those
other employees in the event of an
emergency.

"Diconiamination"means the
removal of hazardous substances from
employees and their equipment to the
extent necessary to preclude the
occuirence of foreseeable adverse
health effecta.
''Emergepcy response " means

response to any occurrence which
results, or is likely to result, in a release
of a hazardous substance due to an
unforeseen event

"Establishedpermissible exposure
limit"meant the inhalation or dermal
permissible exposure limit specified in
29 CFR Part 1910. Subpart Z, or if none
is specified the exposure limits in
**N10SH Recommendations for
Occupational Health Standards** dated
September 1986 incorporated by
reference, or if neither of the al^ve is
specified, the standards specified by the
American Conference of Governmental
Industrial Hygienists in their publication
'Threshold Limit Values and Biological
Exposure Indices for 1986-8r* dated

1986 incorpof lied by reference, or if
none of the above is specified, a limit
based upon a publish^ study or
mknufacturers' safety data sheet
brought to the employer's aatntiocL The
two dDcumtuts incorporated by
reference are available for purchase
from the foUoieini:
NIOSHi Pubb'cationj Dissemination,

Division of Standards Development
and Technology Traaifer, National
Institute for Occupational Safety and
Health, 4678 Columbia Parkway,
Cincinnati OH 45226. (513) 841-4287

American Conference of GoTemmental
Industrial Hygienists. 6500 Qenway
Ave.. Building D-7, Cinannatl OH.
45211-4438, (513) 661-7881

and are avuHable for inspection and
copying at the OSHA Docket Office.
Docket No, S-7eo. Room N-3671, aoo
Constitution Ave., NW., Washington.
DC2Q2ia
"Hazardous substance" means any

substance designated or listed under (Q
through (iv) below, exposure to whicfa
results Of may result in adverse effects
on the health or safety of employees:

(i) any substance defined under
section 101(14) of CEROA,

(ii) any biological agent and other
disease-causing agent as defined in
section 104(a)(2) of CERCLA,

(iii) any substance listed by the U3.
Department of Transportation and
regulated as hazardous materials under
49 CFR 172.101 and appendices, and
(iv) hazardous waste.
"Hazardous wijafe" means (i) a waste

or combination of wastes as defined in
40 CFR 261.3, or (ii) those substances
defined in 49 CFR 1718,
Hazardous waste operation " me ana

any operation involving employee
exposure to hazardous wastes,
hazardous substances, or any
combination of hazardous wastes and
hazardous substances that are
conducted within the scope of this
standard.

"Hazardous waste site"or "site"
means any facility or location at which
hazardous waste operations within the ̂
scope of this standard take place.
"Health hazard" means a cfaemicai.

mixture of chemicals or a pathogm for
which there is statistically significant
evidence based on at least am study
conducted in accordance with
eitxbiifhed saentific prindplei that
acute or dnonic health effrcta nxsy
occur in exposed employees. The tcnn
lleafih hozanr" Includes chenricala
which are carcinogens, toxic or highly
toxic agents, reproductive toxins.
•Irrihmtr, corrosives, sjeniittarr.
hepatotoxins, Dephrotoxxics»
nemutoxias. agents whixdr act on the.

I
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lematopoi^c iyftem, and aganti which
damage the lunga. akin, eyet^ or mucous
membranet. Further definition of the
terms used above can be found in
Appendix A to 29 CFR 1?10;120Q.
^ ''IDLFT' or "Immediatafy darrgerotss to
life or Aea/tfr" means any condition that
poses an immediate threat to life, or
which is likely to result in acute or
immediate severe health effects. T^i
includes oxygen deficiency conditions.
"Immediate severe health effects"

means any acute clinical sign or
symptom of a serious, exposure-related^
reaction manifested within 72 hours
after exposure to a hazardous
substance.

'Vxygen de//aency" means that
coQcenlration of oxygen by volume
below which air supplying respiratory
protection must be provided. It exiatr la
atmospheres where the percentage of
oxygen by volume is less than 19.5
percent oxygen.

"Site safety and health officer" mesnt
the individual located on a hazardous
waste site who is responsible to the
employer and has the authority and
knowledge necessary to Implement the
site safety and health plan and verify
compbance with applicable safety and
health requirements.
(b) General retpjirements-^] Safety

and health program. Each employer
shall develop and implement a safety
and health program for its employees
involved in hsLzardous waste operationi.
The program, as a minimuTn. shall
inoorporata the requirements of this
section and be provided, as appropriate,
to any subcontractor or its
representative who will be involved
with the haxardous waste operatioa
The program shall be designed to
identify, evaluate, and controf safety
and health hazards and provide for
emergency response for hazardous
waste operations.
(2) Site characterization and analysis.

Hazardous waste sites shall be
evaluated in accordance with paragraph
(c) of this section to identify specific site
hazards and to determine the
appropriate safety and health control
procedures needed to protect employees
torn the-identified hazards.
(3) Slts-cantroi. Site controf

prot^ures shelf be implemented hr
accordance with paragraph (d) of thia
sccfiott before dean-up work begins fa
cuntrtrf eiupUjyee exposure to harardous
substancee.
(4) Training. Initial or refreshez or .

revtew training meeting the
■equhements of paragraph (a) of thia
section sfiaH be provided to employees
before tSiey ere permitted to engage m
hazardous, waste operations' that could*

, or

em to hazardous substahces.
health hazards. )
fical surveillance. Medical(5) Medical surveillance.

surveillance shall beproyii
Iccordhnee witli pgfagraph (f) of this
section for employees exposed or
potentially exposed to hazardous
substances or health hazards or who
wear respirators.

(6) Engineering controls, work
practices and personal protective
equipment. Engineering controls, work
practices, personal protective
equipment, or a combination of these
shall be implemented in accordance
%vith paragraph (g] of this section to
protect employees from exposure to
hazardous substances and health
hazaidi,

(7) Monitoring. Monitoring shall be
performed in accordance with
paragraph [h] of this section to assure
proper selection of engineering controls,
work practices and personal protective
equipment so that employees are not *
exposed to levels which exceed
established permissible exposure limits
for hazardous substances.

(8) Informational program. Employe^,
contra(^ors, and lubcontractors or their
representative shall be informed of the
degree and nature of safety and health
hazards specific to the work she by
using the safety and health plan outlined
in paragraph (i) of this section.

p) Material handling. Haxardous.
si^stances and contaminated soils*
liquids, and other residues shall be
handled, transported, labeled, and

.disposed of in accordance with
paragraph (]} of this sectioo.

(10) Decontamination. Procedures for
all phases of decontaminition shall be
developed and implemented in
accordance vrilh paragraph fk) of this
section. .

(11) Emergency response. Emergency
response to hazardous waste operation
indents shall be conducted in
accordance with paragraph (1) of this
•ectioit.

(12) Illumination. Areas accessible to
employees shall- be lighted in
accordance with the requirements of
paragraph (m) of this section.

tliZISarritation. Facilities for employee
sanitation shall be provided in
accordance with paragraph (n) of this
tecHoa.

(14) Site excQsatioa. Site excavatioofl
crested during initiai site preparatioa ce
during hazasdous waste opera tione shall
be shoredor sloped to-pcrreat
accidental collapse and conducted ia
accocdrince wiihSubpart P of 29 CFR
Part 1926.

(15) Coeisoctess. and saixoottaciom.
.. AnemplapecvvbomtainecoatractocoS'

sub-contractor services for work in
hazardous waste operations shall inform
those contractors, sub-contractors, or
their representatives of any potential
fire, explosion, health or other safety
hazards of the hazardous waste
operation that have been identified by
the employer.

(c) Site characterization and analysis.
(1) A preliminary evaluation of a site's
characteristics shall be performed prior
to site entry by a trained person to aid
in the selection of appropriate employee
protection methods pnor to site entry.
During site entry, a more detailed
evalualion.of the site's specific
characteristics shall be performed by a
trained person to further identify
existing site hazards and to further aid
in the selection of the appropriate
engineering controls and personal
protective equipment for the tasks to be
performed.

(2) All suspected conditions that may
pose inhalation or skin absorption
hazards that are immediately dangerous
to life or health (IDLH) or other
conditions that may cause death or
serious harm shall be identified during
the preliminary survey and evaluated
during the detailed survey. Examples of
such hazards include, but are not limited
to, confined space entry, potentially
explosive or flammable situations,
visible vapor clouds, or areas where
biological indicators such as dead
animals or vegetation are located.

(3) The following information to the
extent available shall be obtained by
the employer prior to allowing \
employees to enter a site:

(i) Localion and approximate size of
the site.

(ii) Description of the response
activity and/or the job task to be
performed.

(iii) Duration of the planned employee
activity.

(iv) Site topography.
(v) Site accessibility by air and roads.
(vi) Pathways for hazardous

substance dispersion.
(vii) Present status and capabilities of

emergency response teams that would
provide assistance to on-sitc employees
at the time of an emergency.

(viii) Hazardous substances and
health hazards involved or expected at
the site and their chemical and physical
properties.

{4} Personal protective equipment
(PPE) shall be provided and used during
initial site entry In accordance with the
following requirements:

(i) Based upon the results of the
preliminary site evaluation, en ensemble
©f PPE shall be selected and used during
Initial site entry which will provide
protection to a level of exposure below

Occupstioosi S*««tv 4 HMim
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etlablUhed penmssible expofure limits
for kno%vn or suspected hsiardous
•ubstances and health hazards and will
provide protection against other known
and suspected hazaids identified during
the preliminary site evaluation.

(ii) An escape self-contained
breathing apparatus of at least five
minutes duration shall be canied by
employees or kept available at their
immediate work station if positive-
pressure self-contained breathing
apparatus is not used as part of the
entry ensemble.

(iii) If the preliminary site evaluation
does not produce sufficient information
to identify the hazards or suspected
hazards of the site an ensemble of Level
B PPE shall be provided as minimum
protection and direct reading
instruments shall be carried for
identi^ng EDLH conditions. (See
Appendix B for guidelines on Level B
protective equipment.)
(iv) Once the hazards of the site have

been positively identified, the
appropriate PTC shall be selected and
us^ in accordance with paragraph (g)
of this sectioa
(5) The folIo%ving monitoring shall be

conducted during site entry when the
site evaluation produces informatioa
which show the potential for ionizing
radiation or IDLH conditions, or when
the site information is not sufBdent to
rule out these poiiibie conditions:

(i) Monitoring for hazardous levels of
ionidng radiation.
(U) Monitoring the air with

appropriate test equipment for EDLH and
other conditions that may cause death
or serious barm (combustible or
explosive atmospheres, oxygen
dehdency, toxic substances.)

(iii) Visually observe for signs of
actu^ or potential IDLH or other -
dangerous conditions.
(6) Once the presence and

concentrations of spedfic hazardous
substances and health hazards have
been established, the risks assodated
with these substances shall be
identified. Employees who will be
working on the site shall be informed of

. any risks that have been identified.
Mots.—^iskfl to consider include, but are

not limited to:
Exposures exceeding the appropriate

Threshold Limit Values (TLVs). Permissible
Exposure Limits (PELs). or Recommended
Exposure Limits (RELs). '
Q)LH Concentrations.
Potentid Skin Absorption end Irritation

Sources.
Potential Eye Irritation Sources.
Explosion Sensttivily and Flammability

RangiM. - .
-CT Any information concensing the

chemicaL physical and toxicqlo^c

propertias of each fubaUnee known or
exp^ed to be present ou stte that is
available to the employer and relevant
to the duties an employee leexpected to
perform shall be made avafleble to all
employees prior to the commencement
of their wo^ activities.
(8) An ongoing air monitoring program

in accordance with paragraph (h) of this
section shall be implemented after site
characterization has determined the site
is safe for the start-up of operations.
(d) Site control. (1) A site control

program for preventing oontamination of
employees shall be developed during the
planning stages of a hazardous waste
operation clean-up.
(2) The site control program shall as a

minimum, include: A site map; site work
zones; the use of a 'l>uddy system**; site
oommunications: the standard operating
procedures or safe work practSdes; and,
identification of nearest medical
assistance.

(f ] Troining. (1) All employees (such
as e^pment operators and gesieral
laborers) exposed to hazardous
substances, health hazards, or safety
hazards shall be thoroughly traixied in
the foUovring:
(i) Names of personnel and alternates'

reiponsibic for site safety and health;
(ii) Safety, health and other hazards

present on the site; ^
(iii) Use of FTC;
(iv) Work practices by which the

employee can Tninimizit risks from
hazards;
(v) Safe use of engineering controls

and eqtiipment on the site;
(vi) Medical surveiUaoce requirements

induding recognition of symptoms snd
signs which m^t indicate

(4) Trsiatre shslF have received a
level of trsaunf highaf than and
ificUiding the suhfect matSar ef the levek
of instiuciioa thai they ase providia^
(5) En^layees shall not parfictpaftr ha

field ictivUiee uatil they have hem
trained to a level required by their job
fuACtioo and respensibiiity. ^ .
(0) Employees aasi supervtsora thai

have secetved and succes^oUy
coaip^Sid the and field
experience specified m parayephr
(c)(l I (eK2>aad (eX3) of this sectiofT
shaU b« ccftiiied by (heir ina4racte ar
havi^ campUarrf the neceimary
training. Aa^ peraen who haa no4 been
so certified or meets the reqairetnesS* of
psragc^ (oKUof thxa sectioQ shaii be
prohibited cngsgigt m hazaedoaa
svaste eperstioAs sAet Maeeh 18,19B7.
(7) Eraploytea who are aesponsihie for

respondiQg to kaflmrdoua emergescy
situations that may expose (hem to
hazardous lubstances shall be tratiaed iu
how to pespood te expected
emergeacias.
(8) Employees speci&edi&pacagraph

{e)(l).Md oiangers specified kz
paragraph of (hm section shall
receive eight hours of refresher tsainisg
aaauallyeathehtcmttspectned ia
paragra^ ^ thie sectioa sod odxr
relevut topica.
(9) Employers who cm show by an

employee's work experieuce and/or
training, that the employee has had
initial trsiakigequivalem tathaltrsoaiBg
required in paragraphs (e](l]. (el{2). and
(e]C3l of thisseclioo shall be coaasiered
as meeting the initial training
requirements of those paragrapfam
Equivalent rrainmg iodudes the traioing
that existing eaplayeee aright have

exposure to hazards; and n!TTnj|y fron artifal,

•ite Mfety ud heilth plan Mt tf) Aiwica/ tui^Ilaaee^
paragraph(iK2)(l)of thUaction. K^ployeesawarwt Am^I-
(2) All employeea ahall at th« time of «cma*tM*-pr»grMr«San>« metitatwl

job assignment receive a mfnimum of 40 the employer foe
h (I) all emptoyaesours of initial instruction off the site,
and a minimum of three days of actual
field experience under the direct
supervision of a trained, experienced
supervisor. Workers who may be
exposed to unique or spedal hazards
shall be provided additional training.
The level of training provided shall be
consistent with the employee's job
function and responsibilitiea.
(3) On-site management and

supervlsora directly responsible for or
who supervise employees engaged in
hazardous waste operations shall .
receive training as provided In
paragraph (e)(l] and (eK2) of this section
and at least eight addlbooal hours of
specialized training on managing suds

-whaioa or a»y be
exposed to harsnVHis subataoceeor
health hazards at or above ths
established penrmssible exposure Unite
for these substances,, without legardto
the use of sespiraiocs, Cos 30'daya os
more a year.oe

(ui alIenip]Dyeas> whawes m
respirator fv 30*day8 or more ayeaB.er

(iii) HAZMAT employees specified in
paragrapb(JK4lof section wWe
engaged ia bazaadous waste eperaUeoa
covered by thia sectioa
(iv) The employer shall a eke-medical

' examinationa as consdtaboaa evaUaUa
to siL amoioueef'who gtaat kava beam
ez£^ed. to a& fHaeegfocy ̂ tuaSion u»
hasart^Ii'»^etaaces ̂  cooceati alioae

operationa at the Ume of Job atilgiiDuml, espowiw Kmito.

I
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2] Freqvency of medical
^AQmiaaUons and consultations.
Medical cxaminatioota and cotsfultAtiona
jhall also be made available by theemployer to each employee covered e
under paragraph (fKI) of thU section on
the following schedules:

(i) Prior to assignment or tor
employees covered on the effective date

.jof thisltan4ard as specified in
oaragraph Ip) of this section.

/  least once every twelve monthj
employee covered.

(iii) At termination of employment or
reassignxnent to an area wfciere the
employee would not be covered if the
employee has not had an examination
within the Last six months.

(iv). As soon as possible, upon
notification by an employee either that
the employee has developed signs or
symptoms indicating possible
overexposure to hazardous substances

^  or health hazards
(v) At more frequent times, if the

examining physiaan determines thai as
increased frequency of examlAation is

)  medically necessery.
;  (3) Content of medical examinatioas

and consultations, (i) Medical
examinations required by paragraph

'2) of this section shall incUide a
•dlcal and work history with special

.mphasis on symptoms related to the
N handling of hazardous substances and
^  to fitness for duty including the ability to

wear any required PPE viruier conditions
(Le., temperature extremes] that may be
expected at the work site.

(ii) The content of medical
examinalions or consultations made

'  available to employees pursuant to
paragraph (£) shall be determined by the
examining physician.

I  (4] ExamJnaL'oa by a physician and
costs, AE medical examinations'and
procedures shall be performed by or
under the supervision of a licensed
physician, and shall be pirovided without
cost to the employee, without lose of
pay. and at.a reasonable time and place.

(5) Informotioa provided to the
physician, The employer shall provide

)  following inforinatioa to the
examining physiciaa!

(i) A copy of this standard and its
appendices,

(ii) A description of the employeeli
duties as (hey relate to (he employee's
exposures.

(iii) The employee's esspoeure levels cs
anticipated exposure levels^

(ivL A descnpiBon of aa|r personal
otective equipment used or to be used.
d
(v) Infomotion-fi-om pjwioes medieal

cxaminahons of the employee which ra
not readily available to the examiiung
physi

{6} Physician's written opinion: (i) The
employer shall obtain and furnish the
employee with a copy of a written
opinion from the examining physician
containing the following: ^

(A) The results of the medical
examination and testa.

(B) The physician's opinion as to
whether the employee has any detected
medical conditions which would place
the employee at increased risk of
material impairment of the employee's
health.

(C) The physician's recommended
limitations upon the employees assigned
work,

(DIA statement that the employee has
been informed by the physician of the
results of the medical examination and
any medical conditions which require
further examination or treatnenL

(ii) The written opinion obtained by
the employer shall not reveal specific
findings or diagnoses unrelated to.
occupational exposure.

(7) Recordkeeping, p) An accurate
record of the medical surveillance
required by paragraph (f)(1) of this
section shall be retained. This record
shall be retained for the period specified

aseet the criteria of 29 CFR 1910.20.
(ii) The record required in paragraph

(f](5}(i] of this section shall include at
least the following information:

(A) The name and social security
number of the employee:

(B) Physicians* written opinions;
(C) Any cmployw niedical complaioU

related to exposure to hazardous
substances;

(D) A copy of the information which
shall be provided to the examining
physiciati by the employer, with the
exceptiop of the ita^ard and its
appendices.

(uij The employe shall ensure fhaf
this record is retained for the period ^
spedfied in 29 CFR 1910.2th

(g) Engineering controls, work
practices, and personal protective
equipment for employee protections-^)
Engineering controlis, work practices
and PPE. p) Ehgineerfng controls and
work practices shalfbc instituted to
reduce and maintain employee exposure
to oc behrw the permissible exposure
limits of those hazardous substances
regulated by 29 CFR Pert 19ia Subpart
Z. except to the extent that such
controls and practices are not feasibla.

N«tt.—Csginetrini controls wkick may he-
fettible tre the use of prtssunsed cabs or
control bootfu on equipmsot aodior the me
of remotely operated material harufliag

Work practicat which may be.
flhatible are removing all nonetaenflal
employeet froca potential expoatirc daring
opemog of driiou. wctiing dowirdaaty

opcr.'itions and locating employeci upwind of
possible hazards.

(it) Whenever engineering controls
and work practices arc nol feasible, PPE
shall be used to protect employees to
reduce exposure to below established
permissible exposure limits.

(iii) The employer shall not implement
a schedule of employee rotation as a
means of compliance with permissible
exposure limits.

(2) Engineering controls, work
practices, and personal protective
equipment for substances not regulated
in Subpart Z. An appropnate
combination of engineenng controls,
work practices, and personal protective
equipment shall be established to
reduce and maintain employee exposure
to or below the established permissible
exposure limit for hazardous substances
not regulated by 29 CFR Part 1910,
Subpart Z and health hazards.

(3) Personal protective equipment
selection, (i) Personal protective
equipment (PPE) shall be selected and
used which will protect employees from
the hazards and potential hazards they
are likely to encounter as identified
during the site characterization and
analysis.

(ii) Personal protective equipment
selection shall be based on an
cvdluation of the performance
characteristics of the PPE relative to the
requirements and limitations of the site,
the task-spedfic conditions and
duration, and the hazards and potential
hazards identified at the site.

(iii) Positive pressure self-contained
breathing apparatus, or positive
pressure air-line respirators equipped
with an escape air supply shall be used
in IDlii conditions.

(iv) Totally-encapsulating chemical
protective suits (Level A protection)

^  sha)) be used in conditions where
contact of the skin by the hazardous
substance may resuit in an lOLif
situation.

(v) The level of protection provided by
PPE selection shall be increased when
additional information or site conditions
show that increased protection is
necessary to reduce employee exposure
bdow established permissible exposure
limits for hazardcus-subslance and
health hazards. (See Appendix B for
guidance on selecting PTC ensembles.)

Not®.—The Uvri of protect km provided
m®y be decreased when additiofi«l
information or site conditions show that
decreased protection will not result in
hazardous exposures (o empioyeec.
'  (vi) Persona! protective equipment
shall be selected and used to meet the

' requirements of 29 CFR Pan 1910,

i2-2a-S6 Occuoational Safely 4 Health Reoorter
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Subpart I. and additional requirements
ipecified in this section.
(4] TolaJIy-^ncapsuJoUng chemical

protective suits, (i) Totally-
encapsulating suit materials used for
Level A protection shall protect
employees from the particular hazards
which are identified during site
characterization and analysis.

(ii) Totally-cftcapsulating suits shall
be capable of maintaining positive air
pressure. (See Appendix A.)

(iii) Totally-encapsulating suits shall
be capable of preventing inward lest gas
leakage of more than 0.5 percent (See
Appendix A.)
(51 Persona! protective equipment

(PPEJ program, A personal protective
equipment program shall be established
for hazardous waste operations. The
PPE program shall address the following
elements:

(i) Site hazards.
(ii) PPE selection,
(iii) PPE use.
(iv) Work mission duration,
(v) PPE maintenance and storage.
(vi) PPE decontamination,
(vii) PPE training and proper fitting.
(viii) PPE donning and doffing

procedures.
(ix) PPE inspection.
(x) PPE in-use monitoring.
(xi) Evaluation of the effectiveness of

the PPE program, and ,
(xii) Limitations during temperature

extremes.

(h) Monitoring. (1) Air monitoring
shall be used to identify and quantify
airborne levels of hazardous substances
in order to determine the appropriate
level of employee protection needed on

(2) As a first step, air monitonng shall
be conducted to identify any IDLH and
other dangerous situations, such at the
presence of nammablc atmospheres,
oxygen-deficient environments, toxic
levels of airborne conlaminanls, and
radioactive malenais.
(3) As a minimum, periodic monitoring

shall be conducted when:
(i) Work begins on a different portion

of the site.
(ii) Contaminants other than those

previously identified arc being handled.
(iii) A different type of operation is

initialed (e.g., drum opening as opposed
to exploratory well drilling.)
(iv) Employees are handling leaking

drums or containers or working in areas
with obvious liquid contamination (eg.,
a spill or lagoon.)
(4) High-risk employees, eg., those

closest to the source of contaminant
generation, shall receive personal
monitonng sufficient to characterize
employee exposure.

(1) Informotiotia!programs^\]
CcneraL As part of the safety and
health program required in paragraph
(b)(1) of this section, the employer shaU
develop and implement a site safety and
health plan meeting the requirements of
paragraph nf section for each
hazardous waste operation.
(2) Site safety and heaith plan. The

site lafety and health plam which shall
be available on the site for inapecUon by
eraployeei. their deaignated
representatives, and OSHA personnel,
shall address the safety and health
hazards of each phase of site operation
and include the requirements and
procedures for employee protection.
(i) The site safely and health plan, as

a minimum, shall address the following:
(A) Names of key personnel and

allcmatci responsible for site safely and
health and appoinlmcnl of a'stte safely
and health officer.
(B) A safety and health risk analysis

for each site task and operadc^
(C) Employee training assignments.
(D) Personal protective equipment to

be used by employees for each of the
site tasks and operations being
conducted.

(E) Mcdicsl iurveillancc requirements.
(F) Frequency and types of air

monitoring, personnel monitonng, and
environmental sampling techniques and
instrumentation to be used. Methods of
maintenance and calibration of
monitoring and sampling equipment to
be used.
(G) Site control measures.
(H) Decontamination procedures.
(I) Site's standard operating

procedures.
(J) A contingency plan meeting the

requirements of paragraphs (1]{1) and
(1)12) of this secUon for safe and
effective responses to emergencies
including the necessary PPE and other
equipment.
(K) Confined space entry procedures.
(ii) Pre-entry briefings shall be held

prior to initiating any site activity and at
such other times as necessary to ensure
that employees are apprised of the site
safety and health plan and that it ia
being followed.

(iii) Inspections shall be conducted by
the site safety and health officer or. In
the absence of thai individual, another
individual acting on behalf of the
employer as necessary to delcrrnine thf
effectiveness of the site safety and
health plan. Any deficiencies in the
effectivcneii of the site safety and
health plan shall be corrected by the
employer.

(j) Handling drums and containers^
(1) Ceneral, (i) Drums and containers
used during the clean-up shall meet the

appropriate DOT. OSHA, and EPA
regulations for the wastes that they
contain.

(ii) Drums and containers shall be
inspected and their integnty shall be
assured pnor to being moved. Drums or
containers that cannot be inspected
before being moved because of
inaccessible storage conditions shall be
moved to an accessible location and
inspected prior to further handling. ̂

(lii) Unlabeled drums and containers
shall be considered to contain
hazardous substances and handled
accordingly until the contents are
positively identified and labeled.
(iy) Site operations shall be organized

to ihinimize the amount of drum or
container movement.
(v) Prior to movement of drums or

containers, all employees exposed to the
transfer operation shall be warned of
the potential hazards associated with
the contents of the drums or containers.
(vi) US, Department of Transportation

specified salvage drums or containers
and suitable quantities of proper
absorbent shall be kept available and
used in areas where spills, leaks, or
ruptures may occur.
(vii) Where major spills may occur, a

spill containment program shall be
implemented to contain and isolate the
entire volume of the hazardous
substance being transferred,

(viii) Drums and containers that
cannot be moved without rupture,
leakage, or spillage shall be emptied into
a sound container using a device
classified for the material being
transferred.
(ix) A ground-pcnclrating system or

other type of detection system or device
shall be used to estimate the location
and depth of drums or containers.
(x) Soil or covenng material shall be

removed with caution to prevent drum
Of container rupture.
(xi) Fire extinguishing equipment

meeting the requirements of 29 CFR Part
1910, Subpart L shall be on hand and
ready for use to control small fires.
(2) Opening drums and containers.

The following procedures shall be
followed in areas where drums or
containers are being opened:

(i) Where an airline respirator system
ie used, connections to the bank of air
cylinders shall be protected from
contamination and the entire system
shall be protected from physical
damage.

(ii) Employees not actually involved in
opening drums or containers shall be
kept a safe distance from the drums or
containers being opened.

(iii) If employees must work near or
adjacent to drums or containers being
opened, a suitable shield that does not

I
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interfere with the work operation shall
be placed between the employee and
the drums or containers bein^ opened to
protect the employee in case of
accidental explosion.
(iv) Controls for drum or container

opening equipment, monitoring
equipment, and fire suppression
equipment shall be located behind the
explosion-resistant barrier.
(v) Material handling equipment and

hand tools shall be of the ty^ to
prevent sources of ignition.
(vi) Drums and containers shall be

opened in such a manner that excess
interior pressure %vill be safely relieved.
If pressure cannot be relieved from a
remote location, appropriate shielding
shall be placed between the employee
and the drums or containers to reduce
the risk of employee injury.
(vii) Employees shall not stand upon

or work from drums or containers.
(3) Electrical material handling

equipment Electrical material handling
equipment used to transfer drums and
containers shall*
(i] Be positioned and operated to

minimize sources of ignition related to
the equipment from igniting vapors
released from rupttur^ drws or
containers, or

(ii) Meet the requirements of 29 CFR
1910.307 and be of the appropriate
electrical dassiiication for the materials
being handled.
(4) Radioactire wostes. Drums and

containers containing radioactive
wattes shall not be handled until such
time as their hazard to employees la
properly assessed.
(5) Shock sensitive wastes.

Cautm Shipping of ihock tensitivs
wifttes aiay b« prodbited under U.S.
Departmeni of Trinsportatioo reguladoos.
Employers and their iKippen ihould refer to
49 CFR l73Jn end 173.50.

As a minimum, the following ipedal
precautions shall be taken when drums
and containers containing or ixispected
of containing shock-sensitive wastes are
handled:
(i) All non-essential employees shall

be evacuated from the area of transfer.
(ii) Material handling equipment shall

be provided with explosive containment
devices or protective shields to protect
equipment operators from exploding
containers.

(iii) An employee alarm system
capable of being perceived above
"urrounding light and noise conditions

all be used to signal the
-ommenccment and completioo of
expletive waste handling activitias.
(iv) Continuous communicatloaf (La.,

portable radios, hand signals,
telephones, as appropnate) shall be

maintained between the employee-in-
charge of the immediate handling area
and the site safety ofTicer or command
post until such time as the handling
operation is completed. Communication
equipment or methods that could cause
shock sensitive materials to explode
shall not be used.
(v) Drums and containers under

pressure, as evidenced by bulging or
swelling, shall not be moved until such
time as the cause for excess pressure is
determined and appropriate
containment procedures have been
Implemented to protect employees from
explosive relief of the drum.
(vi) Drums and containers containing

packaged laboratory wastes shall be
considered to contain shock-sensitive or
explosive materials until they have been
characterized.
(6) Laboratory waste packs. In

addidon to the requirements of
paragraph (j](5) of this section, the
foUoi^^ precautions shall be taken, as
■ minimum, in handling laboratory
waste packs (lab packs):
(i) Lab packs shall be opened only

when necessary and then only by an
individual knowledgeable in the
inspection, classificatioQ, and
segregation of the containers within the
pack according the hazards of the
wastes.

(ii) If crystalline material is noted on
any container, the contents shall be
handled as a shock-sensitive wuta until
the contents are Identified.
(7) Sampling drums and containers.

Sampling of containers and drums shall
be done in accordance with a sampling
procedure which is part of the site
safety and health plan developed for
and available to employees and others
•t the specific worksite.
(8) Shipping and transport (i) Drums

and coptainen shall be identified and
classified prior to packaging for
shipment

(ii) Dnim or container staging areas
shall be kept to the minimum number
necessary to safely identify and dassify
materials and prepare them for
tranaport

(iii) Staging areas shall be provided
with adequate access and egress routes.
(iv) Bulidng of hazardous wastes sbali

be permitted only after a thorough
characterizatioQ of the materials has
been completed.
(9) Tank and vault procedures, (i)

Tanks tnd vaults containing hazardous
substances shall be handled in a manner
similar to that for drums and containers,
taking into consideration the size of the
tank or viult.

(ii) Appropriate tank or vault entry
procedures meeting paragraph )

(i](2](iKl^} of this section shall be
followed whenever employees must
enter a tank or vault.
(k) Decontamination. (1) A

decontamination procedure shall be
developed, communicated to employees
and implemented before any employees
or equipment may enter areas on site
where potential for exposure to
hazardous substances exists.
(2) Standard operating procedures

shall be developed to minimize
employee contact W)th hazardoua
substances or with equipment that has
contacted hazardous substances.
(3) Decontamination shall be

performed in areas that will minimize
the exposure of uncootaminated
employees or equipment to
usntaminated employees or equipment
(4) All employees leaving a

contaminate area shall be
appropriately decontaminated; all
clothing and equipment leaving a
contaminated area shall be
appropriately disposed of or
-decontaminated.
(5) Decontamination procedures shall

be monitored by the site safety and
health officer to determine their
effectiveness. When rnch procedures
are found to beineffectrve, appropriate
steps shall be taken to conect any
deficiencies.
(6) All equipment and solvents used

for decontamination shall be
decontaminated or disposed of properly.
(7) Protective clothing and equipment

shall be decontaminate cleaned,
laundered, maintained or replaced as
needed to maintain their efiectiveness.
(S) Impermeable protective dothiiag

wkidi contacts or is likely to have
contacted hazardous substances shall
be decontaminated before behig
removed by the eiii|:4oyee.
(9) Employees w^te non-

im;>ermeable r.lothing beoomes wetted
with hazardous substances shall
immediately remove that dothing axul
proceed to shower. The clothrng shall be
disposed of or decootamiziated before it
is removed from the work zone.
(10) Unauthorized employees shall not

remove protective dothing or equipment
from change rooma.
(11) Commerdal laundries or desjiing

establishmeots that decontaminate
protective dothing or equipment shall
be Informed of the potentially harmful
effects of exposures to hazardous
substances.
(12) Where the decontamination

procedure indies tee e need for showers
and change roomo, they shaU ba
provided and meet the requirements of
29 CFR 1910.141.

(1) Emergency response—(1) General.
(i) An tmergency response plan ahaJI be
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developed end Implemented to handle
antidpated.on-fite exnergenciei pdor to
the cooimenceinent of bezardoui watte
operations. Emergency retpoose
activities to all other hazardous waste
operatioas shall follow an emergency
response plan meeting the requirements
of this section.

(ii] EiemeitU of an emersency
rrsponse plan. The employer shall
develop an emergency resppnse plan for
oo-fite and off-site emergencies which
shall address, as a minimum, the
follo%vingi
(A) Pr^mergency planning.
(B) Personnel roles, linn of authority.

training f^fnmnnirjiUmT
(C) Emergency recognitioQ and

prevention.
(D) Safe distances and places of

re^e.
(E) Site security and control
(F) Evacuation routes and

procedures.
(C) Decontamination.
fH) Emergency medical treatment

and first aidL
(II Emergency alerting and response

procedures.
01 Critique of response and follow*

sp.
(K] PPE and emergency equipment
(2) On^tiie emergency response—(i)

Training. Training for site emergency .
response shall be conducted in
accordance with paragraph (e) of this
section.

(ii) Procedures for handling site
emergency incidents. (A) In addition to
the elements for the emergency response
plan required in paragraph (l)(l)(il}
above, the folIo%ving elements shall be
included for site emergency response
plans:
(1) Site topography, layout, and

prevailing weather conditioiis.
(2) Procedures for reporting incidents

to local state, and federal governmental
agencies.
(B) The site emergency response plan

shall be a separate section of the Site
Safety and Health Plan.
(C) The site emergency response plan

shall be compatible and integrated vrith
the disaster, fire and/or emergency
response plans of local state, and
federal agendas.
(D) The site emergency response plan

shall be rehearsed regularly as part of
the overall training program for site
operations.
(E) lite site emergency response plan

shall be reviewed peno^'cally and. as
necessary, be amended to keep it
current with new or changing site
conditions or information.
(F) An employee alarm system shall

be installed in accordance with 29 CFR
3t!0.165 to notify employees of an on°

site smeigency situation, to stop work
activities if necessary, to lower
background noise in order to speed
connnunication. and to begin ecnergency
procedures.
(G) Based upon the information

available at time of the emergency, the
employer shall evaluate the inddent and
the site response capabilities and
proceed with the appropriate steps to
implement the on-site emergency
response plan.
(3) Off-site emergency respanse^f)

Training. Training for handl^
emergency responses involving
haza^ous substances shall be
conducted on a monthly basis and shall
be at least 24 hours annually. The
training shall include at a minimum
recognition of hazards, selection, care,
and use of personal protective* ̂
equipment and safe operating
proci»iures to be used at the inddent
scene.

(ii) Procedures for handling off-site
emergency incidents. (A) The senior
officer responding to an inddent
involving a haxardous substance or
waste shall establish an Inddent
Command System (ICS). All emergency .
responders and their communicatioat
ihall be coordinated and controlled
through the individual in charge of the
ICS.

(B) The individual In charge of the ICS
shall identify, to the extent possible, all
hazardous substances or conditions
present
(C) Based on the hazardous

substances and/or conditions present
the individual in charge of the ICS shall
implement appropriate emergency
operations, and assure thst the personal
protective equipment worn is .
appropriate for the hazafds to be
encountered. However, personal
protective equipment shall meet at a
minimum, the criteria contained in 29
CFR 1910.15e(e) when worn while
performing fire Gghting operations
beyond the indpient stage.
(D) Self-contained breathing

apparatus shall be worn at all times
during emergency operations involving
exposure to hazardous substances or
health hazards. After October IB. 1968
only positive pressure self*contaiDed
respirators shall be used.
(E) The individual in charge of the ICS

shall limit the number of emergexxy
response personnel at the emergency
site to those who are actively
performing emergency operations.
However, operations in hazardous trees
shah be performed usmg the buddy
system in groups of two or more.
(F) Back-up personnel shall be

standing by with equipment ready to

provide assistance ocoescue. QualUied -
basic life support personnel as a
minimum, shall also be standing by
medical equipment and transportatioa
capability.
(C) The individual in charge of the ICS

shall designate a safety officer, who is
knowledgeable in fire fighting or rescue
operations and hazardous substance
handling procedures, with specific
responsibility to identify and evaluate
hazards and to provide direction with
respect to the safety of operations for
the emergency at hand.
(H) When activities are judged by the

safety officer to be unsafe and/or to
involve an imminent danger condition,
the safety officer shall have the
authority to alter, suspend, or terminate
those activities. The safety officer shall
immediately inform the individual in
charge of the ICS of any actions taken to
correct these hazards at an emergency
scene.

(I) After emergency operations have
terminated, the individual in charge of
the ICS shall implement appropriate
decontamination procedures.
(4) Hazardous matenaJs teams

(HAZMAT). (i) Employees who are
members of the HAZMAT team,
employees designated by the employer
to plug, patch or otherwise temporanly
control or stop leaks from containers
which hold hazardous substances or
health hazards shall be given training in
accordance with paragraph (I)(3) of this
section that includes the care and use of
chemical protective clothing and
procedures to be followed when
working on leaking drums, containers,
tanks, or bulk transport vehicles.

(ii) Members of HAZMAT teams shall
receive an annual physical examination
by a licensed physician and be provided
medical surveillance as required in
paragraph (f) of this section.

(iii) Personal protective clothing and
equipment to be used by HAZMAT team
members shall meet the requirements of
paragraph (g) of this section.
(iv) Approved self-contained

compressed air breathing apparatus may
be used with approved cylinders from
other approved self-contained
compressed air breathing apparatus
provided that such cylinders are of the
same capacity and pressure rating. All
compressed air cylinders used with self-
contained breathing apparatus shall
meet U3. Department of Transportation
and National Institute for Occupational
Safety and Health criteria.
(5) Post-emergency response

operatjons. Upon completion of the
'  emergency response, if It is determined

that it is necessary to remove hazardous
substances, health hazards and
material© contaminated with them such

I
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ai conUminated toil or other elementt
of the natural environment, then such
operationi thai! meet all the
requiremenU of para^rapht (b) through
(n) of this section.
(m) Illumination, Work areat ihaH be

lighted to not leas than the minimum
illumination intensities listed in Table
H-102.1 while any work is in progress:

TablC H-1 02.1.—Minimum luuMmATiON

iMTENSmCS IN F007*CaN0L£S

Atm or

G«n«nl «ti artM.

(n) Sanitation at temporary
'or^/ocea—(1) Potable water (i) An
lequate supply of potable water shall

«/e provided on the site.

(ii) Portable containers used to ~
dispense drinking water shall be
capable of being tightly closed and
equipped %vith a Up. Water shall not be
dipp^ from containers.

(iii) Any conuiner used to distribute
dnnlung water shall be cleariy marked
as to the nature of its contenU not
used for any other purpose.
(iv) Where single service cups (to be

used but once) are supplied both a
sanitary container for the unused cups
and a recepude for disposing of the
used cups ihall be provided
(2) Nonpotable water (i) Outlets for

nonpotabie water, such as water for
industrial or firefighting purposes shall
be identified to Indicate dearly that the
water is unsafe and U not to be used for
drinking, washing, or cooking purposes.

(ii) There shall be no cross-
connection. open or potential, between a
system furnishing potable water and a
system furnishing nonpotable water.
(3) Toilets fadHtles, (!) Toilets shall

be provided for employees according to
Table H-102L2.

Tas^s J4«.102.2.-»TOMjrr Facsutics

Taslc H-102.2.—Tomjet FAcamcs—

ContirRjed

NUTCMT Of lHyiUUM Urartan ol Ustili

Ona vm tmt and t unrW par
50 air|pto>aai

tfWtt, «id geneni wideyowd
(ExoiOWt nmgm 91 10
«  m umai and tfrnlt

antng. ifuekrg, ard to#*

M aooap^jM lor uaa n na Mnnoi

(a 0.. mtetwmsal ana akaow
^ foona. ac^a taorafoowu

or kMno guMra. ioekar or draaa*

03 CffJtsSovoSO or of (sofflaaa

20 or Ona
.Mora nan 20.

JBO
Ona toiat eoat a
40 vTMkMmm,

nd 1 i#inai pm

(ii) Under temporary field conditions,
provisions shall be made to assure not
less than one toilet facility is available.

(iii) Hazardoui waste sites, not
provided with a sanitary sewer, shall be
provided with the following toilet
facilities unless prohibited by local
codes:

(A) Privies:
(B) Chemical toilets;

*  (C) Recirculating toilets: or
(D) Combustion toilets.
(iv) The requirements of this

paragraph for sanitation facilities shall
not apply to mobile crews ha\ing
transportation readily available to
nearby toilet fadlities.
[A\ Food handling. All employees* food

service facilities and operations shall
meet the applicable laws, ordinances,
and regulations of the jurisdictions in
which they are located,
(5) Temporary sleeping quarters.

When temporary sleeping quarters are
provided, they shall be heated,
ventilated, and lighted
W Washing facilities. The employer

shall provide adequate washing
facilities for employees engaged in
operations where hazardous substances
may be harmful to employees. Such
fadlities shall be in near proximity to
the worksite, within controlled access
work zones and shall be so equipped is
to enable employees to remove
hazardous substances.
(0) Certain Operations Conducted

under the Resource Conservation and
Recovery Act of 1976 (RCRA),
Employeis conducting operations
spet^ed in paragraph (g}(2)(tii) of this
section shall:

(1) Implement a hazard
communication program meeting the
requirements of 29 CFR 1910.1200;
(2) Implement a medical surveillance

program meeting the requirements of
paragraph (f) of this aection:
(3) Develop and implement a safety

and health program for employees
involved in hazardous waste operations.
The program shall be designed to
identify, evaluate and control safety and
health hazards and provide for
emergency response to their fadlities for'
the purpose of employee protection;
(4) Develop and implement a

decontamination procedure in
accordance with paragraph (k) of thii
aection. and

(5) Develop and impleinenl a training
program for employees involved with
hazardous waste operations to eneMe
each employee to perform their assigned
duties and functions in a safe and
healthful manner ao as not to endanger
themselves or other employees. The
initial training shall be for 24 hours and
refresher training shall be for eight
hours annually.
(p) Start-up dbies—(1) Training and

medical provisions. Initial training and
medical surveillance as spedHed by
paragraph (e) and (f) of this section shall
be commenced oh the effective date of
this standard, and be fully implemented
as soon as possible but no later than
March 16,1987. Employees may
continue in their work assignments until
March 16.1987 though training and
medical examinations have not been
completed so long as all feasible
training and examinations have been
complered.
(2) Safety and health program. The

employer shall develop and implement a
safety andhealthj)rograffl as required
by paragraph (b)(1) of this section as
soon as is feasible and have it

completed and tmpremented no later
than March j8.1967.
(3) Engineering controls, work

practices, and personal protective
equipment (i) The engineering controls,
work practices and personal protective
equipment required by paragraph (gK^l
of this section shall be implemented as
soon as feasible and implementation
shall be completed no later than March
16,1987. f

(ii) The engineeiing controls, work
practices and personal protective \
equipment required by paragraph (g)(1)
of this section are existing requirements
of other OSHA standards and continues
to be requir^ frOm the effective date of
this standaxtL
(4) Site safety and health plan The

site safety and health plan required by
paragraph (i)(2) pf this section shall be
completed as soon as feasible but no
later than February 16.1967.
(5) Certain operations conducted

under RCRA, "The requirements
specified by paragraph (o) of this section
shall be instituted by Mai^ 16,1967.
(6) Other rsquireoients. Requirements

of this standaid which do not have a

8epara4e start-up date and have not
been required by other OSHA standards
shall be earned out from the effective
date of this standard.

(7) New operations. Opera tioae^
covered by this section which are'
started after March 16.1967, shall be in
compbance with this section from the
start of their operation.

12-2A-S6 Occjnstional Sa'vtv A
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10 K«x«rdauf WmU
Operatioa* tod Ej»cr(«ocy Rtf peoM

No«t.—77>e foJtowmg apptndicet Mtve ot
non-mandatory guidetinet to atiitt
emptoyee* and emphytn in complying with
the appropriate reijuirtinents of thit tection.

Appendix A—Ptnooal Pretacdvt Equipmenl
Tett Mt«kod*

This appendix sets forth (he oon-
tnandaiory examples of tests which nay be
used to evaluate compliance with paragraphs
t9l0.120(gK4l (<■) ('t'l- Other testa and
other challenge agents may be used to
evaluate ctmipllance.

A. Fully-Encapsulated Sail Presturt Tett
IJ)—Scope

1.1 This practice measures the ability at a
gas tight toUlly-ancapeulating chemical
protective suit materiaL seams, and doeuraa
to maintain a fixed poxitive pressure. The
results of this practice allow the gas tight
integrity of a total-encapsulating chemical
protective suit to be evaluated.

IJt Resistance of the suit aulerimla to
permeation, penetration, and degradation by
spednc hazardous subslancea ta not
determined by this test method.
2.0—Description ofTerms

2.1 Totally-encapsulated chemical
protective suit [TECP soit^A full body
garment which is constructed of protectiva
clothing aiaierials: coven the wearer'i torao.
head, arma, and legs; may cover the wearer'a
hands and feet with tightly attached gloves
and boots; completely endoses the weerer by
itself or in combination with the wearer's
respiratory equipment, gloves, snd boots.

2.2 Protective dothing msterial—Any
material or combination of materials used In
an item of dothing for the purpoac of
iaolating parta of the body from direct oontact
svith a potentially hazardoui liquid or
gaieoua chemicali.

2J "Cea tight**—for the purpoae of this
practice the limited flow of a gas under
pressure from the inside of a TECP iuit to
atmosphere at • prescribed pressure and time
interval.

2.4 **Shall**—This term indicates a
mandatory requirement.

2.5 "Should**-Thia term indicates a
recommendation or that which ia adviied but
not required.

2A "May**—This term ia uaed to atstc a
permissive use or an altcmativc method to a
apedfic requirement.
311—Sufflmaty of Practice

3.1 The TECP suit it visually inspected
and modified for the test. The test apparatus
ts attached to the suit to permit inflation to
the pre-test auit expansion pressure for
removal of suit wrinkJes and oeaset. The
pressure is lowered to the test prsasure and
monitored for three minutes. If the pressure
drop is excessive, the TECP suit fails the tests
and ia removed from service. Alter leak
location and repair the teat ia repealed.
4.0—Required SuppUee

4.1 Source of eompreaaed air,
4.2 Test ipparttus for suit lestiag -

including a pressure meesurement dcvioa

with a scnaillvity of at leevr K inch-wasor
gauge.
O VenI valve cloaure plugs or sealing

tape.
4A Soepy water iolution anrTaoft bruah.
O S4op watch or appropnatt timing

device.

S.0—Safely Precautiona
S.1 Care ahall be icken to provide the

correct pretvure aafety devices required for
the source of compressed air uaed.
8J)—Test Procedure

8.1 Prior to each teat the letter thaU
perform a viaual Inspectieo of (he auit Check
the auit for seam integrity by vlaoally
examining the aeama and gendy pulUng oo .
the aaema. Eneurt that all air supply Uoes. '
ftttings, visor, zippert. ind valves are aacarc
and show no aigna of deteriorttiocL

8.1.1 Seal off the vent valves along with
any other normal inlet or exhauat points
(such as umbilical air tine fittings o^face
piece opening) with tepe or other eppropriale
means (caps, phigs. fixture, etc.): Cm should
be exerds^ in the aciling process not to
damage any of the full ooraponenta.

6.12 Goac all cloaure aaaembilM.
6.12 Prepare the suit for inflatioa by

providing an Improviaed connection point or
the suit for connecting an airiioe. Attach the
presaure test appararua to the auit to permit
auit tnflaiiott from a compressed air aovce .
equipped with ■ pressure indicating regulator.
The leak tightneaa of the pretanrt teat
apparatna should be taal^ before and after
each test by dosing off the end of the tubing
attached to the auit and asiuring a presaure
of three inches water gauge for three minutes
can be maintained. If a component la
removed for the (eat that component shall be
repleced and a second test conducted with
another component removed to permit a
complste testa of the ensembla.

8.1.4 The pre-test expansion piesauie (A)
and the suit test pressure (B) sh^ be
supplied by the suit manufscturtr but in no
case shell they be lets tfass: Ah3 inches
water gtuge and B»2 inches wttcr gaoge.
The ending suit pressure (C) shall be no less
than 80% (%} of the test preuure Ph i.e. (he
pressure drop shall not exceed 20% (H) of the
test preseure Pk

822 Inflate the suit until the presaure
inside Is equal to pressure "A**, the pre-test
expansion suit pressure. Allow at least one
minute to fill out the wrinkJes In the sulL
Reletie suffidsnt sir to reduce the suit
pressure to pressure "P**, the suit test
pressure. Begin timing. At the end of three
minutes, ree^ the suit pressure ss presaure
"C" the ending auit prea#nrs,The differenca
betweea the suit test pressure snd the ending
suit test pressure P—C] thail be defined ae
the suit pressure drop.

8.1.8 If the suit presf«rc drop ia more than
20 percent (Vk) of the suit test presaure B
during the three minute test period, the suit
faili the test and shall be removed from
service.

72—Reteat nticadure

7.1 If tha auit (alb the last check for leaks
by inflating tha suit to preaaare A and
brushing or wiping the aniirc suit (imfudtng'

scarat. clossrei. Isu gaskets. J*-— iln il
joints, etc.) with a mild soap and water
aohition. Observe tha aoii for the tormrU»n of
soap bubbles, which is an indication of a
IcsJl Repair ell identified leaks.

72 Releel the TECP suit as outlined In
Test procedure 82.
8.0—Report

8.1 Each TECP siMl tested by Ihb practice
thdl heve the loUowlog informatwn
recorded.

8.1.1 Unique identirice lion number
identifying brand name, date of purchase,
material al coestruction. and unique fit
(mures: e.g. spemsl hreaihing spparunis.

8.12 The actnal valoet for test prcaauret.'
A. fi.andC dieil be rsr anh d slang with tha
speciiic obeervatka times, iflheeadisg
presire fCf is fess thu 80% of the teat
pressure (B) tbe soil shah he ideati&ed ss
faiiiag the keas. When possible, the specific
leak iocaiioa ahaU be ideotlfied ia ihe test
records. Retest pmiwr data shall be
recorded ts an addiueaal taet.

8.12 The souroeef the (cet apparslua
used shall be idenliflod tod the saaaitivity ed
the pressure gauge ahsil be ii rnidiul

8.1.4 Racorda shall be kepi lor each
pressure taat even if repairs arc being made
at the last Inritinn

Caatkoa

Visually iBspect all parts of (he suit to be
sure they are positioned correctly sod
secured tightly before putting the suit hack
Into service. Special care should be taken to
examine each exhaust valve to make sure it
n not blocked.

Care ihouid alto be exercised to assure
that the inside and outiide of the suit is
completely dry before it is pot into storige.

B. Fuily-Encapeulatad Suit Qualitative Leak
Tett

12—Scope
1.1 Thus practice seml-quaiiutively tests

gat tight lotatly-encapsulatlng chemii^
protective suit integrity by detecting inwirdi
leikage of ammonia vapor. Since no
modirications are made to the suit to carry
out this test the resniti fitjm this prsctice
provide a realistic test for the inlegrity of the
entire suit.

1.2 Resistance of the suit materials to
permeation, penetration, and degradation is
not deteminad by this teet method.
2.0—Deacriptiott ofTenna

2.1 TotaI]y.csKapa«Iated chemical
protectiva auit {TECP suit)—A full body
gacmont which is ceaslructad of protectiva
clothing maleriaia: covtts the wearer's toraa
head. arms, aed lags; ouy covar tha waarer't
hsnrli aad feet udib tightly attached giovaa
and boosa: coamleuiy eiudosea the waarar by
itself or In combination with tha wearer'a
respiratory gloves, aad boats,

12 Pzotactiva clothing raaterisl—Any
maiertal or combination of malariais used ia
an item ofclothing tor lha paqiosa of
isolating parts of the body from direct cooiact
with a polanliatly hazardous liquid or
gaseous chemicals.

22 "Gas tigfas"—far -the peiifiaer of tkii
practice ike Jiauted Oow (da pas aader

aa 4he SM de td s TSCP tut la

I
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4tiitMpkere il t prvtcHbed preiswt md time
interviL

2.4 '*ShAU*'—This term indicites a
mandatory requirement. •
2^ **S^uid"—This tenn indicalei a

recoouaendslion or thai Mrbich is adviaad bat
not required.

2-8 •May"—This term is vted to atete a
permissive use or an alternative method to a
f pecific requiremaL

2.7 Intrusion CoefTideot—A number
expreiung the icvei of protectioa prowKied by
a gas tight toully-encapaulakax chesnical
protective suiL ̂ e intrusjoo coefHcient la
calculated by dividing the test room
challenge agent concentration by the
concentrrbqo of ckaGenge agent fauiid maide
the suit. The accuracy of the intruaioo
coeffident is dependent on the chaUenge
agent monitormg methods. The larger the
intnimon coefTicieTTt the greater the protection
provKJedhy the TECP turt.

3.0—Summary of Recommended Practice

3.1 The volume of ammonia soiatioQ
required to geaerate the test atmosphere is
detenmuied using the directiOAi ootlioed in
8.1 The suit II doaned by a person wsam^
the appropnate reapiratary equipment
(normally a seU-coalained breathing
apparatus) and worn inside the enclosed test
room. The ammonia sotntion fs taVen by the
suited mdrndsal mio the test rooaand
^ured mio en opea plastic pan. A two-
nute evaporeSKsn period is ubseffeti befuie
e test coofB coocenketsoa is mecwed
aog a high range ammooia length of stain

detector tube When the ammooia roacbaa c
oxiceairalMn of between 1000and 1200
the s«*4ed widtvidual suns a ttesdardizsd
exercise proioooi to stress tod Qex thcsnit
After Ikis prslocal is ooB^eted 4be lett mm
oaaoaotratioo ismtaaiired tgacn. The auhad
individaai axils the teat rooa and ids tUBd-
by persoa taflssuiej Lh^ saimnn
concenttadofl injude the suit usuig «low
range ammonia length of siaia daiecior lube
or other more sansiove sLmraocfts detector. A
ttand*by person is raqumtd la ohacrvc Use
test individaai duiiog the teat procedure, aid
the persoa la doniuag aad doffiiag lbs TSCP
suit and monitor the suit Interior. The
intrusion caefncieot of the suit cna be
calculated by dividing the average teat asaa
concenTzaUoa by the loienor suit
conceolTBtiasL A coJoruBetrhc ia<hcaloratiip
of bromophenol blue is placed oa tbt inaide
of the suit face piaca lens wo that the tuMad
ifidivxduaJ is able to dets^ a color rhsrifc
and know if the suit has a aigmficaot leaL 2f
a color change is observed the Individua]
should leave the test tdoxs imntfijlately.
4.l>—Required Si^ppliei

4.1 Ampplyofcaaceatrsled«amoma(58
percenl ammnniumbydroxide by —pghtj

4-2 A supply 4ifbromopheaeVbJai
iadicaliagpapSL leaaitwe *o5^0#pai
ammnnin orgsaaiarouar a ia3;o«aul« rinad

-e&tlaadiow range
es for ammonia and the correspoadmg

tjampling pump. More aeiuKJve imimjiUi
«ttctorf caabasab^teBtadlpribe^wmge
cJ«tectori
this

ty-if

4 4 A politic paafPVC) it least 12';14'.1*
and j half piai pUstic container (PVQ wfrti
lightif dosftig bd.
-4.5 Volume tnc netauring device of a't

least SO millltUars in volume with an
accuracy of at laast mi nuUilitera.

5.0—Safety fVscantians

1.1 Cenccntrated ammonia is a cofTOilre
volatfle bquidrsqulrmg eye. skm. and
respiratory protection.
S-2 Since the thneahok) limit value for

ammonia is 25 ppm, only persons weanng the
appropnate respirator protection shall be in
the dismber. Normally only the person
wearing the total-encapsulating suit wfll be
inside ̂ e chamber. A stand-by person shall
have a telf-conlained breathing appentui. or
equivalent breathing tpptrslos. arailabfete
enter the teat area shouM the nited
individaai need assiatance.

5.3 A melhod to iBonitor the suited
individual must be used durn^ tkrs test
Visual contact is the aimptest but other
methods using comniuaicauon devices
acceptable.

5.4. The test room shall be large enough to
allow the rxercrse protocol to be csmed out
and vemRated to allow for easy esdiaost of
the ammonia test vtsiosphere after the test(f ]
are osiipleted.

5.5 Individuals shall be medically
acroeaed for the uae ef respiratory pii/tecthjn
and checked for allergies to ammotta beCore
partidpaling in ihis test procedure.

6.0—Test Pnoosdurc

t.1.1 bteaaure the test area to the neeieat
feet and citailate its voinme m cnbic feet
Muhioly the test area vokm by 0.2
miCiiiteri of esueonia per cubte foot of teet
area volume la diaternuae the apprsxiaoate

•voJuae of ammooia rsquued to geaerate 1000
ppm In the test area.

0.1.2 Measure this volume from the supply
of ooflcentrated anuaimia andpiaoe it iate a
closed ptesPcoonUiner.
AU Place the fas, serecal Ugh mngo

amnaffsd detector tabea aad the pamp la tbt
dean leat pan aad iocale tt aear dte teet ama
Ofitey doar ao that the suited bdmcUal baa
easy access to these iupplies.
6.^1 faia noa-contaminated atmosphere,

open a pneeealed ammonia indicator atnp
and fasten-one enddf the strip to the Inside
of Buh face shield lens where R can be seen
by tha wearer. Care shall be taken not te
contaminate (be detect v part of the iadicater
paper by teudnng il A sasaU piece of
masking tepe ar oquwaleAt should be used to
aHach Lbs indioaterainp to ihe iatenor of the
suit iaca shield.
8A2 IT problems are encountered with

^ns method of aftachment tfie mdlcator ateip
canbeeftediedte #ieoutside-eftie
respbeCcTtee piace being used durtng te
tees. tesiMwiisgteteepaaoe laweEowAtei
the TSCP sail.

8.3 Don the respirmiory ptstedbeedeaecs
normally used milk the suit; and thaadao the
TSCP sultloba'tested. Check Id be sure all
openiaga whteh mrt Intended lo bt sealed
(ttppers. "^bvea. etcl-art cuinptetely seated
DO WT. however, pkif oE any renting
vtlvee.

8.4 Step into the enclosed test room mch
as a closet, bathroom, or test boorh. equipped
with an exhaust fan. No air should be /
exhausted from the chamber dunng the lest
because this will dilute the ammonia
challenge con centra lion t.
8J Open the container with the pre-

measured volume of ammonia within the
enclosed test room, and pour the liquid into
the empty plastic lest pan. Wait two minutes
to allow for adequate volatilization of the
ammonia. A small mixing fan can be used
near the evaporation pan to increase the
evtp>orttion rate of ammonia.

8.6 After two minutes a determination of
the ammonia concentrstion within the
chamber should be made using the high range
cdonmetric detector tube. A concentration of
1000 ppm ammonia or greater shall be
genersted before the exercises are started.

8.7 To test the integrity of the suit the
following four minute exerase protocol
should be followed:

8.7.1 Raising the arms above the head
with at leait 15 raising motions completed in
one minute.

6.7.2 Walking in place for one minute with
at least 15 raising motions of each leg in a
one-minute period
6.7J Touching the toes with a leaat 10

complete motiona of the arms from above the
head to touching of the toes in a one-minule
penod

8.7.4 Deep l^ee bends with at least 10
complete standing and squaiung motiona in a
one-minute period.
OA At any time during the test should the

coionmetnc indicating paper change colors
the test should be stopped and section 8.10
and 8.12 initiated
8A After completion of the test exerase.

the test area concentration should be
measured again using the high range
colorimetnc detector tube.

6.10 Exit the test area.
6.11 The opening created by the suit

zipper or other appropriate suit penetration
should be used to datermine the ammoma
concentration in the suit with the low range
length of stain detector tube or other
ammonia monitor. The internal TECP suit air
should be sampled far enough from the
enclosed test area to prevent a false
ammonia reading.
8.12 After completion of the measurement

of the suit interior ammoma concentration
the test is concluded and the rait is doffed
and the respirator removed

8.13 The ventilating fan for the test room
should be turned on and allo%ved to run for
enough time to remove the ammonia gas.

6.14 Any detectable ammonia in ̂  suit
interior (5 ppm NH» ormore for^e length of
stain detector tube) indicates the suit fails the
test When other ammonia detectors are
used, a lo%ver level of detectkm Is posaible
and it should be specified as the pass fail
crilens.

6.15 ®y following this practice sn
intrusion eoefHoent of approximateiy 2Q0 or
more can be measured with the suit in a

completely operational condition.

7i)—Retesl Procedures

7.1 If the suit fails this test check for leak^
foUowing the pressure teet in test A

above.

T-Ji.gr
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72 ,R*trf t thM TECP M-oatnoedin ihe
teit procedure ft.0.

8,0—Report: .

8.1 Each gas tight lotally-eocaptuUting
chemical'protective lult tested by this
practice shall have the foilo%v1n| information
recorded.

8.1.1 Uniqoe fdentiflcation number
Identifying bnnd name, date of purchase,
mattnal of construction, and unique suit
feifurcf. e.f., special breathing apparatus.

1.1.2 General description of test room
used for test
8.U Brand name and purchase date of

ammonia detector atripa.
8.1.4 Brand name, sampling range, and

ixpiration date of the length of stain
ammonia detector tubes. The brand name
and model of the sampling pump should also
be recorded. If another type of ammonia
detector is used, it should be identified along
with its minimum detection limit for
ammonia.

8.1.8 Actual test results shall Uat the two
teat area concentrations, their average, the
intenor suit concentration, and the calculated
intrusion coefBdent. Retest data ahall be
recorded as an additional tasL
8.2 The tveiuation of the data shall be

specified as "suit passed** or "suit faUad" and
rSe date of the teat Any detectable ammonia
(S ppm or grea ter for the length of stain
detector tube) in the suit Lntehor indicatea the
suit fail# this test. Whan other ammonia
detectors are used, a lower level of detectioo
it poaaiblt tad it ahould be specified at tha
pajM fail criteria.

CaudoQ '

Visually inspect all parts of the suit to be
sure they are position^ correctly and
secured tightly before putting the suit back
into service. Special care should be taken to
examme each exhaust valve to make sure it
ia not blocked
Care should alao be exerdsed to aasnre

that the inside end outside of the suit ia
completely dry before it is put into storage.

Appendix B—General Oetaipdon and
Oiscussioii of the Levels of Protectiofi and
Protective Gear

This appendix sets forth information about
personal protective equipment (PPE)
protection levels which msy be used to assist
employers in complying with the PPE
requirements of this section.
As required by the standard. PPE must be

selected which will protect employees from'
the spedfic hatards which they are likely to
encounter during their work on-site.

Selection of the appropriate PPE is a
complex process which must take into
consideration a variety of factors. Kay factors
involved in this process are identification of
the hazards, or suspected haxarda, their
routes of potential hazard to employees
(inhalation, skin absorption. Ingestion, and
eye or skin contact), and the periormance of
the PPE matenals (a d seams] in providing a
barrier to these hazards. The amount of
protection provided by PPE is matarlaL
hazard spedfic. That ia. protective equipment
materials will protect against some
hazardous subetencee end.pcor)y. o? aol ot
all. a^i^t i^taneo®.

pcotectisa-cqmpment materials oannotjbe
found which wHI provide continuous
protectiOQ from the particular hazardoua
subslanca. In these cases the breakthrough
time of the protective material should exceed
the work durations, or the txposttrt after
breakthrough mOst not pose a hazardous
leveL
Other factors in this selection process to be

considered are matching the PPE to the
employee's w6rk requirements and tatk-
spedfic conditions. The dursbibty of PPE
materials, such as tear strength and team
strength, in relation to tha employsa's taska
must be considered. The efftcls of PPE in
relation to heat stress and task duration art a
factor in selecting and using PPE. In some
cases layers of PPE may be neceaaaiy to
provide suffident protection, or to protect
expensive PPE inner garments, suits or
equipment
The more that is known about the hazards

at the site, the easier the )ob of RE selection
becomes. As more infonnition about the
hazards and conditions at the sitd becomci
available, the site supervisor can make
decisions to up-grade or down-grade the level
of PPE protection to match the taska at hand.
The following m guidelines which an

employer can use to begin the selection of the
•ppropriate PPE As noted above, the site
iziformation msy suggest the use of '
combinslioas of PPE selected from the .
different protection levels* (Le, A, E C» cff D]
as being more suitable to theliaiards of the '
work. It should be cautioned that the Hstinf
below doea not fully addrrasthc performance
of the ipecific PPiT material in relation to the
speafic hazards at the iob site, and that PPE
selection, evaluation end re-selectioQ is an
ongoing process until suffident informatioa
about the hazards and PPE perfonnanct is
obtained.

Part A. Persons! protective equipment has
been divided into four cstegoriet ̂ sed on
the degree of protection affordad and an aa
follows (See I^rt B of this appendix for
further explanaton of Levtis A. E C, and 0
hszardi]:

1. Leve/A—To be selected when the
l^atest level of skin, respiratciy, and eye
protection la required.

Level A equipment uaed es appropriate
1. Pressure-demand, full face-piece self-

contained breathing apparatus (SCBA), or
pressure-demand supplied air respirator with
escape SCBA. approved by the National
Institute for Occupational Safety and Health
(NIOSH).

2. Totally-encapfulating ch'emlcd-
protective suit
3. CovfftUs.*
4. Long underwear.*
8. Gloves, outer. chemical-resiataBt
8. Gloves, inner, chemieal-r^iitant
7. Boots, chemical-resistant, steel toe and

shank.
6. Hard hat (under suit)*
8. Oisposabie protective suit gloves and

boots [Impending on suit construction, may'
be worn over totelly-encapsuieting suit].
10. Two-way redloe (wore inside *

encapsulsUcig suit). /
"Optional, aa applleabl®.

n. LrrerB--The h?gheif ^
protectiofi H iwortsery bet i leesertevHef
skini—— • ' ^

LavH B equipment used is eppropriate
1. ̂essure-demand, fuS-facepieQe self-

containad breafiung sjqiaretus (SCBA), or
pressure-demand supplied air retpiritor srlth
escape SCBA (NIOSH ipptroved).

2. Hooded dicmicat-reshfteitt dothing
(overafis and long-tteeved yecket coieialls,
one or two-piece dhewfcal-spitih urit
disposable chemicti-reiittent orereflj).

3. Cmeiefli*.
4. Clovef, oeVr. diemiLatieslftapL
5. Clovei, iimef. dwralcel-resTftent
«. Boots, outer. dttfmcit-resirM Meet 4oe

and shaAk.
7. IWqf-aoPsrs, outer. dheoicil-reelsM

(dtspoeahle)*.
a-Hesdhut

E Two-way radios (worn inside
anpsidjaiag asid.

'OptioBaLes
tt. trref C—T\e oouoeuMOem(f)

type(i| of is/burse lebstrscefS) is
•ed A* crisersiior use^arpertiyuqg

Level C equqjiutiil. need ae appropriete
I. Tb!I-face or hatf-mask. sir pmffylng.

canlsteiequipped resphretors (NIOSH
appfovcdj.

2o Hooded diemical-resistent dofizhtg
(ovcQiilB; two-piece chemicef-splish si^
disposable dtemicel-TesTstent onrereili).
ECoveraAs*.
C Glcnrea, outer, diemicd-reflstanl
E doves, taner. chemical-fcsistanl.
E Boots (outerl. chemical-lesistant ttee! toe

and shank*.
T. Bo^-oovers, ouSer. chenjca^teaislaift

(disposaWtr,
E Hard hat
% Escape Mask*
IE TW-way Tudiua (woca eider wh lie

pratuoriva cMriag).
II.Puccahpcid*

•OpConal as appBoWe
IV. Lerel A work unifona affording

minimal protectiofc used Tor auiaance
eontamlnatioQ only.
Level D equipment; used as apprppriaie
1. Coveralla.
2.CtDvaa*
3. BxJti/sboea, cheoncal-resistxDt sted toe

and ihanko
4. Boots, outer, chenflcal-reststeti

ffisposaWef.
E Safety pastes or chemical splash

goggles'.
E Hard haL
7. Escape mask*.
E Face shield".

'Optional IB ̂ ficabte.
Am B. The types oThazjirds lor udxish

levels A. E C and 0 protection are
appropnate are deaoibed hdeuc
L Laval A—Level Aproiectiaa ba

used vdmsK:
T. Iia&ardous subtlaisa haa beoi

identified and seiyiirBfl the higbcal leval af
protection Tor sldn. tyet. and fhe cespirmlogr
system based on either the measured (or
potential for) high of

I

I
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■tnwi^enc rap^n, f &m«. or pirHcrilatev; or
the ttu opera uoni and work functiona
involve a high potential for iplath.
immarsion. or exposure to unexpected
vapors, gates, er p&rticulatea of matenals
thai are hermful to skin or capable of being
absorbed through the intact skin.

2. Substances wuh a high degree oThazard
to the skin are known or suspected to be
present and akin contact is possible, or

3. Operationj must be conducted in
connned. poorly ventUeted areas and the
absence df conditions requinng Level A have
not yet been determined.

n. Level B protection should be used wben:
1. The and itmospbenc concentration

of substances have been kdeoufied and
require a high level of rospu-tiory protection,
bill lees ikin protecliaoL

No4ai TVs Involves atmospheres with
CDLH OQOoeairvtions of ipeci&csubiUacea
that do nat represeat a severe skin hazard: or
that do not meet the cntene for use of air<
pMdfyiBg mparaiort.

2. The r^tcmphm mnfami less than IftjS
pfsirm Qicf^a, m

3. The presoBce of mcomplet^ identified
vapors or gases a isrbnted by a dcrect-
resdng <Bgaasc vapor detectmn tnstmraent,
bag vapoM and gases are nol pii|KCtBd of
ooEtamag kai^ levds of cheacaii hansfid to
skin or capable cf bemg abacabeU tfaroofh tiv
iiiscldh*.

in. Levaf C protiobcB ahoidd be ^

1. The atootpherSc cootarmnaoti. fiqaid
•plashes, or other direct contact vih not
adversely affect or be absorbed through any
exposed skin.

Z. The types of tk CQntamfnants here been
identified, txeieeiilrefions oenired, and «

fespvilor is avefbble &a! can
riiijeii. ̂ oootemiFaftta. end

X AA criteria for^ ose of igpmiTylwg
respu^tors are met

IV. O yrotccGca should be ased *
when:

I.The aSffieephefe ocxstetns no Imoera
, haxardand

Z Work functieaj preclude aplashea.
inuncrsion. or the potential for uaexpsctad
inhalation of or contact with hazardous levels

stated beJore cosnbl&atiQni of
petaonaJ pfiotertive equipment other Chan
those described for Leveb A, B. C and D
protectiofl aay be more appropriale and ouy
be used to provide the proper level of
ptoificdofi.

.  OccapatJom^ Sefety QmS Heafth
Progtxxm. Each haxardro ̂ sTe site dean^
effort wfllxeqidre a sile apecrfic occuparttonal
wfety and hectth program beatSed by the ite^rdtnator employe!^ reprefeitlatrra.

programidflbe deatgned farrtie
PwtecBon of emptoyecs at the si te. The

-wffl naed to be deveteped before•^b^s o« ffse rite end hnpiemented es
ra te femTftete

cofnafninrcelSoQ «atan
resporafete for the -rartoes

and ^ Thinning"^*.uiLulJT^jj<be needed safety aad

heehh trabimg end fob orientiiion of
employees, who wfl! be woAmg at the rite.
The program will prevrde the means for
identifymg and corrtPofTrng worksite hazaids
and the memi for monrtuiiiig program
effectiveness. The program will need to cover
the responsibilities and authority of (he site
coordinator for the safety and health of
employees at the site, and The relationships
with^ootractnrs or support sendees as to
what each employees aaTety and health
responaibilities are for Their employees pn (he
site Each contractor on the site needs to
have its own safety and beaithprogram so
structured that it smoothly interface with
the progrsmof the site coordioatnr.

Each sue aalety and health program will
need to iadude the foUotving: fl] Policy
statezaenls of the line of aatbonty and
iccouatability for implejoentiag the progrwn.
the ot^activea of the prograa and the role of
the site safety and health ofllcer or nvtnignf
and staff: (2] means or methods Cor the
develop ment of procedures for vdantifying
and controlling workplace hazards at Che aiie:
(31 means or methods for the development
and ccnmusicatioa io employees of
vinous plans, work niles. standard operalsBg
prooednra and precis that pertrin to
iadnodoaj exxployees aad tapemsoes: (4) tfaa
tnEXfiog of aupervtsofs and mpioyees to
develop the needed skills and knowledpi lo
periona dmir work in i aafe and bealtkfal
manner: (5) aejoa to entcipate and pwpaw
for emergency situations aad: (S) aRformanoa
feecftwck to asd ia evaluating tiw program
and far improving the eiTeetrvene« of the
program.The managemerrt and employees
should be trying continually to improve the
effectiveaefi trf the program (hereby
enhandftg (he protectioQ being afforded those
working m The aMe.

-  AccidenU on the rite ihooid be
investigated to proritfe Infoimitnni on bow
such ocnmerxres can be ifimfeU hi the
fuTnre. When injarfei or iUneises occor on
the sfle, they need to be investigated to
determine what needs to be done to pi event
this inddest from occnrring again. Such
htformafion wm need to be used as feedback
on the eTTecGveness of The program and the
information Turned Into positive steps to
prevent "kAy reoccurrence. Receipt of
employee suggestions or complamts relaUx^
to safety and health issues involved with stie
acdvities Is also a feedback jnechaniim that
needs lo be aaed effectively to improve (he
pco^am aid may aerve in part as an
evaluative tnnUej.

2. Traitung. 7^ employer is encouraged to
fUiloe those traacuog programs that have been
JOGognixed by the Naoooai fnstUats of
Envueamentai Health thrw^ its
training gperfsts pro^am. These (rauung aad
educetianal piw^ nae are bewg deveioped
for the employees who work directly ivwh
bflzardoaa svbstanoea For fucl^
kdsmetioa about these programs
Netierad tetttoie of EavtraAAentel Heedth
Saences. P.1. Box 12233. Remsch trwenfa
Park. NC 27700.

Training programs for emergency service
mganizeboBi are rraflaWe from ̂  iJ3.
Nationaiftr Academy. Ezaiftib^rg. MD aad
the vadous state fire training schools. The

Inlematioflal Sodety of Fire Service
Instructors. Ashland. MA is another resource.

3. Decontamination. Decontamination
procedures should be tailored to the specific
hazards of the site and will very m
complexity^ and number of steps, depending
on the level of hazard and the employee's
exposure to the hazard. Decontamination
prowdures and PPE decontamination
methods will vary depending upon the
specific substance, since one procedure or
method will not work for all substances.
Evaluation of decontimmaiion methods and
procedures should be performed, as
necessity, to assure that employees are not
exposed to hazards by reusing PPE.
References in Appendix D may be used for
guidance in establishing an effective
decontamination program.

4. Emergency response plans. Slates, along
with designated distncts within the states,
will be developing or have developed
emergency response plans. These district and
state plans are to be utilized in the
emergency response plans called for in this
standard. Each employer needs to assure that
its emergency response plan is compatible
with the local plan. In addiUon. the CAER
program of the Chemical Manufacturers*
Association (CMA) is another helpful
resource m formulating an effective
emergency response plan. Also the current
Emergency Response Guidebook from the
U.S. Department of Transportation. CMA's
CHEMTREC and,the Fire Service Emergency
Management Handbook should be used as
resources as welL

Appendix D—Refereoces to Appendix
The following references to the App^dix

may be consulted for further information on
the subject of this notiee:

1. OSHA Instruction DFO CPL 2,70—
January 29.1086. Special Emphasis Progmm:
Hazardous Wasto Sites.

2. OSHA Instruction DFO CPL 2-2J7A—
January 29.1086. Technical Assistance and
Cuideiines fat Superfund and Other
Hazardous Waste Site Adivitiet,

3. OSHA Instnictioo DTS CPL 2.74—
January 29.1086. Hazardous Waste Activity
Form, OSHA ITS,

4. Hazardous Waste Inspections Reference
Manual. U.S. Department of Labor,
Occupational Safety and Health
Administratioa. 1986.

5. Memorandum of Understanding Among
the National Institute for Occupational Safety
and Health, the Occupational ̂ fety and
Health Adminiatration. the United States
Coast Guard, and the United Slates
Environmentai Protection Agency. Guidance
for Worker ProtecUon During Hazardous
Waste Sue InYestigations and CJean^up and
Hazardous Substance Emergencies.
December 16.1680.

6. HotionaJ Pnonties UsL 1st EdIUon,
October 19S4. US. Environmentai Protection
Agency, Revised periodically.

7. The Decontamination of Response
Personnel. Field Standard Operaung
Procedures (F.SOi^.) 7; U.S. Environmental
Protection Agency. Office of Emergency and
Remedial Response. Hazardous Response
Support Dmsion. December 1984.
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u. r^pamUon of a Site Safety Plan, FieW
Standard Operating Procedure^ (F^.O.P.) 9;
U.S. Envirorunental Protection Aj^ncy. Ofnoe
of Emergency and Remedial Reaponse.
Hazardous Response Support Division, April
1085.

fi. Standard Operating Safety Guidelines:
U.S. Environmental Protection Agency, Oflicf
of Emergency and Remedial Response,
Hazardous Response Support Division.
Environmental Response Team: November
1984.

10. OcaipaUona! Safety and Health
Guidance Manual for Hazardous Waste Site
Activities, National Institute for

Cwcupatjonal Safety and Health [NIOSH],

Occupational Safety and Health
Administration (OSHA), U5. Coast Guard
(USCC), and Environmental Protection
Agency (EPA): October 1065.
11. Protecting Health and Safety at

Hazardous Watte Sites: An Overview, VS,
Environmental Protection Agency. EPA/62S/
M5/006: September 1965.
12. Hazardous Waste Sites and Hazardous

Substance Emergencies, NIOSH Worker
Bulletin. U.S. Department of Health and
Human Services. Public Health Service.
Centers for Disease Control. Nstional
Institute for Occupational Safety and Health;
December 1062.

12. Personal Protective Equipment for
Hazardous Materials Incidents: A Selection
Guide: U.S. Department of Health and Human
Services, Public Health Service. Centers for
Disease Control National Institute for
Occupatiooa! Safety and Health; October
1064.

14. Fire Service Emergency Management
Handbook, Federal Emergency Management
Agency. Washington. DC January 1065.
15. Emergency Response Guidebook US.

Department of Transportation, Washington,
DC 1063.
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CONFERENCES SCHEDULED

Jan. 8, 1987 — Workshop on Risk Assessment, Arlington,
"Va. (Environ Corp., 1000 Potomac St. N.W., Washington,
D.C. 20007, (800) ENVIRON or (202) 237-7444).

2-4 — 15th Annual Professional Development Con-
e. College Station. Texas (Joe Machae, Metropolitan

Transit Authority, 500 Jefferson. P.O. Box 61429, Houston,
Texas 77208-1429; (712) 739-4947).

Feb. 15-20 26th Annual Industrial Ventilation Confer
ence, East Lansing, Mich. (Myrtle Jones, Michigan State
University, 46 Kellogg Center, East Lansing, Mich. 48824;
(517) 253-0407).

Feb. 24-25 — Third Annual Asbestos Design 8c Manage
ment of the Asbestos Abatement Project Conference, Dallas,
Texas (Kim Heck, Director of Education. Hail-Kimbrell
Educational Services Inc., 4840 W. 15th St, Lawrence,
66046, (800) 445-0682).

Feb. 28-Marcb 7 — Symposium on Toxicology and Toxic
Torts, Breckenridge, Colo. (Richard J. Hayes, Elzecutive
Director. 20 N. Wacker Drive, Suite 3100, Chicago, m. 60606;
(312) 368-1494).

March 3-4 — 34 th Annual Western Safety Congress L.
Exhibition, Anaheim, Calif. (John P. Maxwell, (Congress
Director. 616 S. W^tmoreiand Ave„ Los Angela, Calif.
90005; (213) 285-6461).

March 3-4 ■— Amencan Conference on (Siemical Label
ing. Crysui City. Va. (ACCL, Suite 1000, 1155 Connecticut
Ave. N.W., Washington, D.C. 20036; (202) 457-9500).

March 16-20 — Deep South Occupational Health and
Safety Institute. New Orleans, La. (Donna Tracy, School of
Public Health. University of, Alabama at Birmingham, Uni-
versi*" Stauon. Birmmgham, Ala. 35294; (205) 924-7032).

A  20-21 — Eighth Annual Update in Occupational
Medicine, St. Paul. Minn. (Ruth K. Mclntyre. Midwest Cen
ter for Occupational Health and Safety. St. Paul-Ramsey
Medical Center. 640 Jackson Street, St. Paul, Minn. 55101*
(612) 221-3992).

March 23-25 — Texas Safety Association Annual Confer
ence and Exposition, Houston, Texas (Texas Safety Associ
ation, Attn: C:oafcrcnce (Coordinator, P.O. Box 9345, Austin,
Texas 78766; (512) 342-6525).

March 22-26 — Lasers in Manufacturing: S,P.O.T. *87
Conference and Elxhibits, Los Angeles, Calif. (Kathleen War
ren, Technical Activities Dept., Society of Manufactunng
EIngineers, One SME Drive, P.O. Box 930, Dearborn, Mich.
48121; (213) 271-1500, ext 276).

March 25 — American Standards Institute Conference on
Indus^ Self-Regulation, Arlington, Va. (Cindy Swanteck,
American National Standards Institute Inc., 1420 Broadway,
New York, N.Y. 10018; (212) 642-4922). ,

March 30-AprU 3 — 29th Annual Industrial Ventilation
Conference, Raleigh, N.C ((Connie McEHroy or Nancy Taps-
cotL Div. for Lifelong Edncation, N.C. State University, Box
7401. Raleigh, N.C. 27695-7401; (919) 737-2261).

April 2-3 — 16th Annual New Hampshire Safety Confer
ence and Exhibition, Waterville Valley, N.H. (New Hamp
shire Safety Council Inc., 76 S. SUte St. P.O. Box 1282,
Concord, N.H. 02201-1232; (602) 228-1401).

April 7-1 — Second Buffalo Tool 8e Manufacturing Engi
neering (Conference Is Exposition, Buffalo, N.Y, (Public Re
lations Dept. Society of Manufacturing Engineers, One SME
Drive, P.O. Box 920. Dearborn, Mich. 48121; (312) 271-0777).

April 21-22 — 57th Annual Michigan Safety Conference,
Lansing. Mich. (Michigan Safety Conference, 2238 (Christine
Dnve, Unsing. Mich. 48911; (517) 882-2225),

April 25-May 1 — American Occupational Health C^fer-
encc, Philadelphia, Pa. (Amencan Occupational Medical
Assn.. 2340 S. Arlington Heights Road, Arlington Heights. Ill
60005, (312) 228-6150).

April 26-20 — 17th International Symposium and Exhibi
tion on Industrial Robots, (Chicago. 111. (RI/SME Public
Relations, One SME Dnve, P.O. Box 930, Dearborn, Mich.
48121, (313) 271-0777)

i

f
/
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January 27, 1986 I

AVCO LYCOMING

550 South Main Street
Stratford, CT
USA

06497

Attention: Ms. Donna Ashford

We have analysed the representative sample from your facility.
Please find enclosed the code, the cost for treatment per U.S.
tonne and drum, and the procedures requested you follow when
coming to the Blainville Treatment Center.

,  ̂We would like to take this opportunity to thank you for your
Cio-operation and trust you have shown in us. We at Stablex
Canada Inc., hope that our personnel and facility can be of
service to you in the very near future.

Should you require any additional information, please feel free
to call us.

Yours truly.

William M. Hartman
Regional Marketing and Sales Manager

WMH/cp

STRBLEX CBISJF'. DB I fSJ C. teo boul iNOusTmsL BuA'nville ctssic
AOresse postaie C P 420 Sainte-Theft-se ae Bia.nviiie Ouebec J7E 4J7 (614} 430-9230 Teie> 05£36:69
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INTRODUCTION; Pursuant to our representative's visit with
you at your facility, it was mutual-ly
agreed that samples of your waste would •
be taken and forwarded to the Siablex
laboratory in Blainville, Quebec.

OBJECTIVE; Analyze the . waste products from your
facility, to determine composition and
evaluate- compatibility with Stablex's
"Sealosafe" process. Assuming wastes are
compatible, a treatment and disposal cost
will be proposed.

SUMMARY: It has been determined that:

A) the wastes you
Canada Inc.

Stablex's "Sealosafe" process.

have submitted to Stablex

are compatible with

B) the treated wastes, that have been
formulated into Stablex material will

meet the requirements prescribed by our
operating permit (permit number D060001).

C) the cost per metric tonne or drum for
the treatment and disposal of your waste
is:

Description Stablex Code Price

Alkalyne chrome XBSKAVCS06 $98.00 US / us Tonne



SUsLfX

(
- Your wastes have been coded for ease of

identification and control procedures at
the Stablex Treatment Center in Blain-
ville. Please reference the aPppropnate
code in any correspondance with Stablex
Canada Inc.

- Terms are net 30 days.

- Stablex Canada Inc. will quote a price
with transportation included upon request.

- Your waste will be subjected to a finger
print analysis on arrival at the Stablex
Blainville Treatment Center. The finger
print analysis will be compared with the
waste characterization control sample
which was coded.

I

This procedure is performed at no extra
cost to you providing the shipment
corresponds to the coded samples. You
will be notified by our order desk if the
shipment is off-spec (analysis does not
conform with waste characterization
testing) but is compatible with the
"Sealosafe" process. The waste will be
accepted once we have received approval
from your company for any additional
charges. There may be an additional
charge of $200.00 (Canadian Funds) for
off-spec shipments.

{

You will receive copies of 'the weight
scale ticket for the vehicle transporting
your wastes and fingerprint analysis of
wastes accepted for processing.



SUbUa

CONCLUSION; STABLEX CANADA INC. offers you a
guaranteed, secure, convenient dnd
Government approved service to treat and
dispose of inorganic wastes from
facility.

your

STABLEX CANADA INC. will accept full
responsibility and liability to treat and
dispose of your waste once it has been
accepted at Stablex's Treatment Center
located in Blainville, Quebec.

We trust that this proposal meets with your
approval and will lead to a long and
growing business relationship between our
respective companies.

STABLEX CANADA INC. treats and disposes
of said wastes in accordance with the
Quebec Quality Act and the regulation
respecting liquid waste disposal.

STABLEX CANADA INC.



(

dUblEX

SUGGESTED PROCEDURES

»  I

Verify and select a waste hauler with the required permits
and licenses. Stablex Canada Inc. can help with trans- H
portation arrangements to Blainville. |

2. Contact the Sales Order Desk at Stablex Canada Inc i
telephone number l-5U-^30-92^0 or telex number 05-835569 -
with the following informations:

r 1
- Waste description and code; j

- Quantity in gallons or metric tons to
be shipped; ;

- Purchase order number;
1

- Desired shipping date; I

- Waste hauler selected 1

3. The Stablex Order Desk will confirm details. '

I. Please notify U.S. EPA in accordance with the attached form —
letter.

>  I

I

N.B.: The U.S. EPA requires a 30 day prior notification of your
intention to ship a waste to Canada. Transport Canada & i
Environment Canada each requires 60 day prior notifi- ;
cation. These notifications cover shipments for the civen "
calendar year.



I5SS UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON. O.C. 20460

B

B

I

MAR 26
OFFICE OF

INTERNATIONAL ACTIVITIES

vP

John Fleming
Avco Lycoming Textron
550 South Main Street
Stratford, CT 06497

Dear Mr. Fleming;

/Vv

This is to acknowledge receipt of your notice dated
February 4, 1987 of intent to export hazardous waste to Canada
as required by Section 262.53 of the Resource Conservation and
Recovery Act (RCRA). In accordance with the U.S.-Canada bilateral
agreement on the transboundary movement of hazardous waste,
the U.S. Environmental Protection Agency (,EPA) has forwarded
your notice to the Government of Canada.

Under terms of the Agreement, Canada has 30 days from the
date of receipt to object to the terms of your notice. Since
we have received no objection from Canada during that time,
this letter constitutes the EPA Acknowledgment of Consent for
the export of hazardous waste as specified in your notice. Thus,
shipments can be made to Stablex Canada, Inc., for 1987.

Please be advised that a copy of this letter must be attached
the the manifest which accompanies each shipment and that if
major terms of the notice should change, renotification will be
necessary.

Sincerely,

end der

International ̂ divities Specialist

B

I



NOTIFICATION LETTER TO: v I
7  l_j

Director General

Director of the Waste Management Branch
ronmentaI Protection Program Directorate

f  Environmental Protection Service
Environment Canada
Ottawa, Ontario '
KIA ICS ' -

%

the Regulations Respecting the handling «ff r Htransport and the transporting of dangerous goods, I am v?Uin» /'"f f ^
your office that; 6 s, i am writing to inform

COMPANY/GENERATOR'S NAME: ^
FACILITY NAME: ,

"  1
^

ADDRESS:

INTENDS TO SHIP/TRANSPORT; Q
General descripcion of waste/shipping name;

i  I'

UN ID number, State ID number.
Transport of Dangerous Goods Act Number:

DOT Number:

Classification code Canadian
Federal Regulation: I

Packing group, Canadian
Federal Regulation:

Quantity intended to ship for a ■ ^
calendar year:

(metric tonnes) v

Stablex Code:

TO: STABLEX CANADA INC.
P.O. Box 620

760 Boulevard Industrie!
BLainville, Quebec
J7E 6J7

The first shipment is scheduled for; ....

(date)

understood that this notification will cover shipments of the above
waste (s) through calendar year 1986.

Please direct any comments or questions regarding subject notification to the
undersigned. a

I
COHPANY/CENERATOR'S REPRESENTATIVE;

* Date must be 60 days prior to first shipment.

I



11

1

!

/

1

Date;

Notification letter to EPA
I

Ms. Wendy Grieder
USEPA

Office of International Activities
^01 M. Street S.W.
Washington, D.C.
V20^60
Mail Drop A 106

Dear Ms. Grieder:

In compliance with CO C.F.R. Section 262.50 plus amendments. 1 am
writing to inform your office that:

COMPANY/GENERATOR'S NAME:

FACILITY NAME:

ADDRESS:

BUSINESS PHONE:

intends to transport ^ ,
(general description of waste (s) m tonnes)

and

(EPA WASTE I.D. #)

TO: STABLEX CANADA INC.
Inorganic Waste Treatment Center
760 Boul. Industriel
P.O. Box ^20
Sle-Therese-de-Blainville. Quebec
CAN-ADA

J7E i]7

The first shipment is scheduled for
(date *)

It IS understood that this notification will cover shipment of the above
waste (s) through calendar year 1986.

Please direct any comments or questions regarding subject notification to
the undersigned.

COMPANY/GENERATOR'S REPRESENTATIVE:
(Signature - Printed Name

« Date must be at lelast one morth prior to first shipment.



(

Transport Canada
3rd Floort Tower B
Place d'Youville

Ottawa, Ontario

KIA 0N5

•f

Attention: Mr. Duncan Ellison

r

In compliance »lth the Regulations Respecting the hand-ling, otferine foe

j::r'ff"ce*that'i I •» -tlcmg to fnfo::
COMPANY/GENERATOR'S NAME:

FACILITY NAME:

ADDRESS:

INTENDS TO SHIP/TRANSPORT; \

General description of waste/shipping name:

UN ID number. State ID number,
Transport of Dangerous Goods Act Number:

DOT Number:

Classification code Canadian
Federal Regulation:

Packing group, Canadian
Federal Regulation:

Quantity intended to ship for a
calendar year:

(metric tonnes)

Stablex Code:

TO: STABLEX CANADA INC.
P.O. Box 420

760 Boulevard Industrie!
Blainville, Quebec '
J7E 4J7 —^

The first shipment is scheduled for: '

/  (date)

notification will cover shipments of the above
waste {s) through calendar year 1986.

uide"ignr"' comments or questions regarding subject notification to the
COMPANY/GENERATOR'S REPRESENTATIVE:

♦ Date must be 60 days prior to first shipment.

1

I

I  t
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DhTE

lQCATiGN

r-.Er-'"'ED 5^

ME'CmlF EDl'V

COST EETIMATE

3005

23-F9h-^8
STPATFQRD.CT.

R. aiLlvHfl

CLIENT :

rRQJECT :

CAFACIT/;

ACCURACY:

EU^MhRY - GECTE^TIlE. SEGHEr'ER.-NE CA

AVCG-LfCCMING

cliRr • iMP t wLjEUkE

f Co I

I
j "

ACCaiiNT ESCRfPTIGM MANrtG'jRS MATERIAL LAEuR ; 'w 1 rtt.

(,

t. EQUirlEST

2. SENEFAL CIVIL SITEWpRK

3. CGNCRETE / FCuHDSTIoNS

A. ?!ISC£LLAS£3!J£-?t STSUCTURAL STEEL

5. SEsERS AND dNOEHBrOuNQ PIPIKB

i. S'JlLOINo / ARCKITECTUAAL

7. HVAC i PIPING

9. ELECTRICAL ,
I

?. INSTRUMENTATi3N

10. IHSULATIGN AND ^AINTINB

11.

SUBTOTAL DIRECT COSTS

CONTRACTOR OVERHEAD k PROFIT 22%

9,533 I.A93.348 1.779.33

^  -J
'J ,
-v

ii
!J

1  ./
r

;  I

391.4^

12. MISCELLANEOUS

ENSIHEERINS
y '

- r

3UBT0TAL DIRECT k INDIRECT COSTS 2,170.308

C0NTIN5ENCIE3 102

SRAND TOTAL
I

DATE PRINTED : Zi-F-o-SS

^  \
PAGE I



(
3vv5 liETCAlr 'i EDDt ENS I NEE CLIENT : AVCC-lrCCMINE

...rtTICN
• Uh >• >1

23-rsb-33

STFATFGRS.CT.

P. SULLIVAN

ljST ESTIfATS PRGOECT :

CAPACITY:

ACC'JPACIi

3LF.F. I.-^P. CLCSUF.E

".NT no: CEECF.IfTICN

:H A N H Q U R S MATERIAL

lUANTIT'' ,jN; hp.

UNIT

. J1 -.L •jNIT

COST

; 0' T_

HATL

LABOR 1 total

yAGE I TCAL •

RATE i LABOR 1 COST

LJ

-A

1100

:oo

',V\

ISITE»GRK
I
I

:  NQSILIZATION

ITRAILER.DECONTANINATIGN
I

{

!  ' J ' '' L
:  PFEPA'E OECONTAHINATICN AFEA

i

\  E^CAVA'E -«ND ijEi^ATER

I  SLuDGE
1  _________

I

I

;  EXCAVATE ■' ^ENOVE PONP STATION

^ANO PIPING

1400

:P.S. IS ONE CONTIsQIf LOAD ,
I

1300 LF 1'3" ^I^E 1/2 COHT.
I
I

1240 lF 3" PIPE 1/2 COHT.
I
I

LF 4« PIPE IPL'JS CGNT.
I
I

:30 LF 12'' GRAIN FIFE
.  V
I

;NGTE: pipe hust be flush cut and
ISHIPPED OUT A3 HAZARDOUS WSTE
J

1
t

CONFIRMATION SAMPLING

'SOIL SAHPLEw 4GS *50

.lA? Mfi^LTais tQ li^Ln

6  ;moi

0.00

0.00

1  ILSl 500.00

400 ;cy: 0.3

1  ;LD1 145.00

I  :lo; lO'-'.

240.

1,100,

I  I

I  !L0!

I  :l3i
'  I
I  t

1  :lo:

00

)o ;

Hp.ijy 1

1  :ls!

y  .ZO,OOy.yO 1 lO^jyO I
1

0  I UZ'JO. ;0 i 7,200 I

ni\

ZnO

145 I 2,000.00

240

I, iOO

30, "0

2,000.00 1
J

7 Mt*'A '

2,000.00

\
sO, '^'vO. 00

0  I

30.00 .
I

30.00 :
I

I

'■■.'•o ;
»

t

T'L "'0

2,000

S'J.

iO.'.'O 1

2,000 I 30.00 !
•  »
I  I

I  ̂ J t f J I

{'lA I^ ^ J I

i5,:'00 I

2,000 ; 30.-o ; 4,:5o i

0  '

T-'iO

, yOv

2,400 1,40

;  1

;  ̂
'INTED Ti«ran-aa rAEE I
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m m t

roOw

23"' fc}"5s

5T,'rT-C-2.C'.

'2iLF k EZDt' E'-GINEE'S

CGc' E5TII<^-:E

CLIENT ;

rROJECT :

CArACITV;

AC2'J-ACt:

iVCG"wa3(1Ili5

:L'FF. I«P. CLCEL'RE

1 I  IM A N H Q U R 3 HATER I A L L A a 0 R I TQ-AL

v;:3j?iT no: :£:CS!?tign CUANTiTY on: MFR/ TGTAL 'GviiT 1 T'C'TAL JAGE I TOTAL ! 31=£37

t
I

1

1  (
(  1

1  i

UNIT MH COST 1 MATL RATE 1 LABOR 1
I  !
1  1

CuST

1

INSTALL NGOD shEETING

1  1
.  1

3/70 ;bf:
1  1
1  1

1  1

O.IO 077

t

3.'00 :
!
I

1

20,310

1  1

(  t

30.'lO : 20.310 1
1  I

1  1

40,6

{
j

l:'-"; . tJCnvHTE SOIL FROH unGGOH AREA

1  1

(  1
\  1

1  t
)  1

'  e
1  I

1

1

1
1  (

1

r  :LnSQGN »l

1  1
I  1

2,')'/0 '.CYi
t  i

0.30 600 3.00 1
1

6,')00 .30.';0 1 15,',00 It

iLASCON ^
»

I  1

2,300 ICY I
1  1

1  >

0.30 e»0

t

3.00 I
1

1

i.''.'0 30.00 I II'iT O I
•  1

.1 ,2

J
I

liOO 1 SHIP ilATEFIAL OFF SITE

(

1  t

1  1

1  1
«  1

-1 1.
I  1

1

1

t

1

1  1

1  1
1  t

1  1

I

(  ;2') CwLOAD 4SOO C//20
1  1

1  1

240 :ldi
1  1

0.00 0

1

l,3';0.y0 I
1

312,000

1

30.-jO ! 0 1
1  1

:p

1 TREATMENT AT STASLEX
»

I

1  1

7,125 :TNi
1  1

0.00 0

1

120.')0 1
»

855,'OOO 30.'/O : 0 ; 3wZf *

1

1700 1 BACi'IFILL FOR CAP SSSE

1  1
1  1

I  I
«  1

1
1  I

1
1

1

1

■

t  1

1

'.LAGOQH »l,:.3.4
1

I  '

1  I

1  1

5,'000 ;CY1
1  1

0.20 l.'/OO

t

•  6.00 1

\

30,0')0 30.'00 1 30,'/OO :

J

60,

1

ISoO 1 CONSTRUCT CAP

1  1
1  (

I  1

i  1

<  t

1

1

I

1

1
1

I  <
'  t 1

1  i

I  t

1  1

1  1

1
1

ILOAM a'= 1500CY
1

1  1
1  1

1,300 !CY1
1  1

0.25 375 10.-M

1

1  15,0')O
1

30.'50 : 11,250 1 26 J

lBhN>-FUN GfiftVEL 12"
1

1

2,?oo :cy:
I  1

0.20 58" 9.-00

1

1  26,i'j0
1

30.'00 1 17,400 1
1  t

I

'.SCREENEQ GRAVEL 12*

I  \

2,700 !CYI
1  I

'  0.20 580 11.'OO

1

;  31,700
1  1

30.')o : 17,400 ; 47,

1

1C3NC. SAND 2-6' LAfEPS

1  •

2,700 icy: 0.30 37' 3.50 1  24,650

(  1

30.00 1 26,100 ! 50

i^C'VEN TEXTILE'MIRAFI TOOX) 9.-W0 iby: 0.o3 27 0.70 6,3')0 30. )0 I ̂  0,10'" ! t 1

L  .rEC'?1E?.Br»ANE 3') MIL HD'E

L  ■

1  1 ■

^,vOv .SY''
1  ' '

1  ■ 1

12 1, .3 " 7ff

1

,

1

J

3'/, • 32,4i''/ 11  Z'

••ATE :RiN'EC'-! 24-90-39 FASE 2
1

I

I

; J

1



t

I

y

2 - 71 ~ "i I

Z3-F?o-33

tm. «ll J f .1

r.. :LLLi.riH

COST E

jCt' E^iINEEPE

ETII'.A'E

CliEv : -'.co-L ::h:ng

PRGjECT ; SLPF. I^^P. CLCSlFE

CAFrtCITV:

.iCZLPACYi * 2'..

!IZ,iT N'3 5EcCRiFTiGN

'  1
1

1

in A N H 0 y R S

jN" friR/ ! TOTAL

'  1 UNIT 1 «H
1  1

WATER

UNIT

COST

I A L

TC'Al

WATL

LABOR

NAEE : TOTAL

FATE LABOR
»

COST

1 WUM INSTALL NDHITQP.INS «£LL£

1  1
1  1

1  1
1  \

I  t
1  (

\

J

1

)  '

1 NcTRUIT NSy 'IELL3
\

t

1  ' ^
1  1

EA! 20.^'0 I SO
•

1  1

7V0.00 2,300

J

30.';0 . 2,^")
1

^  I

J

Z i 0 0 ADD'TL LjhH \ SEED I  :5.^
4 ( W t

1  \

1  1
1  t

'iT i 57
d • / t w 1 W >

I  1 •
1  t t

2.5" t, . iw 30.:o : i.T'-'i
1

t r^

^ /
s

HY3RCEEED 5 5 20

1  ' J
1  1 1

'3Y! 0.0033 1 2S
1  1 1
1  1 1

0.15 1.273

1
1

30. ') I 5 4 w 'J J 2'

Z1';0 ERECT FENCE

1  1 1
1  1 1

1  1 1
1  1 1

1  ' 1

1

t

(

FENCE 100

1  1 1

:lF! 0.12 1 12
1  i 1

12.00 1.200

1

1

30.io : :=o
I

1,56.;

ENFORAF'' -ENCE 2S0

t  1 1

.LFl 0.12 : 34
>  1 I

2.00 :aO l.X'B
1

l,:aS

Ei^QVE FECE AND REPLACE SGNE FENCE :oo

(  1 >

'LFl 'J.i: I 36
t  1 1

t  (

2.25 675 3'.'.v0 . I,w50 1.755

:2';0 SURVEY AND CERTIFICATION 1

1  t
.  \ i

',Ls; 0.00 1 0
1  I 1
1  1 >

5,000.00 5,0f*0

1

1

30.00 ! 0

1

3..;00

ZZ'^'O CEHQBILiZATICN I

•  1 1
1  . 1

.LSI 0.00 : 0
I  1 1
1  1 1

!  1 1

i0,000.0'j 10.000

1

t

30.oo : 0

1

lO,.;00

iuBTOTArilTESaRK

1  • f

i  1 i „
1  ! : 9.533
'  1 1

i'4?r343 i"";a6Too: 1, 1 / ? T -.i j"-'

>'E^'PF IHTED ; Z4-rec-3s



APPENDIX G

Landfill Cap References and Manufacturer's Specifications
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REFERENCES

1. Landfill Runoff:
Schroeder, Paul R., August 1983. Hydrologic Evaluation of

Landfill Performance, HELP^Version 1. USAE Waterways
Experiment Station, Vicksburg, MS 39180.

2. Slope Stability Analyses:
GEOCOMP Corp., 1984. GEOSCOPE, Version 2.0. GEOCOMP Corp.,

Concord, MA 01742
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Fabric Properties

' Fabric Property 500X Unit Test Method

Typical
Values'^'

Resistance to
Installation Damage

Grab Tensile Strength lb ASTM"D-1682-64 200

Grab Tensile Elongation % ASTM D-1682-64 30 (max)

Burst Strength psi ASTM D-3786-80a 400

Trapezoid Tear Strength lb ASTM D-1117-80 115

Puncture Resistance lb ASTM D-3787-80'2' 85

Fabric Property 600X ^ Unit Test Method

Typical
Values"^'

Resistance to
Installation Damage

Grab Tensile Strength lb ASTM D-1682-64 300

Grab Tensile Elongation % ASTM D-1682-64 35 (max)

Burst Strength psi ASTM D-3786-80a'2' >600

Trapezoid Tear Strength lb ASTM D-1117-80 120

, Puncture Resistance lb ASTM D-3787-80 130

II

a

*The values listed are average values Contact the Mirafi Technical Department for minimum certifiable values
^Diaphragm Bursting Tester

Tension Testing Machine with ring clamo. steel ball replaced with a M«-inch diameter solid steel cylinder (with hemispherical tip) centered
Within the ring clamp II

I

II

11

IRAFIMNC

To !n« CJest of our knowieoge tne information coniameo naroin is accurate However cannot assunw^
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whetner tl^ suggested use infringes any oaients is tt^ sole resoonsiDiiity of tne user
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1.0 Introduction

This Quality Assurance Project Plan (QAPP) describes methods

and approaches for providing quality control of field sampling

and laboratory activities performed as part of closure activities

of four hazardous waste surface impoundments, at the AVCO

Lycoming TEXTRON facility in Stratford, Connecticiut. It has

been prepared in accordance with guidelines and specifications

presented in the U.S. EPA document "Interim Guidelines and

Specifications for Preparing Quality Assurance Project Plans ,

QAMS-005/80, December 29, 1980. The purpose of this QAPP is to
V

present, in specific terms, the policies, organization,

objectives, functional activities and specific Quality Assurance

(QA) and Quality Control (QC) activities designed to achieve the

data quality goals of the sampling and testing program.

y
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3.0 Project Description •

The soil sampling and testing program described herein is a

part of the closure activities for four hazardous waste lagoons

at the AVCO-TEXTRON facility.

Following the removal, treatment, and disposal of standing

liquid and some sludge from these lagoons, it is proposed to

remove the remaining sludge in addition to soil from the lagoon

bottoms and laterally around each lagoon.

The vertical limit of excavation will be the seasonal low
y

J

water table. The lateral extent of soil excavation will be

determined by following an excavate and test cycle (see Section

3.2).

Upon complete removal of contaminated soils, the open
<"

excavations will be backfilled and a landfill cap will be

constructed.

3.1 Background & Site Description

The Avco facility, which is owned by the U.S. Army and operated
I

by Avco Lycoming TEXTRON, is located in Stratford, Connecticut just

\  1/ west (approximately 1,000 feet) of where the Housatonic River enters

the Long Island Sound (see Figure 3.1 and 3.'2). The activities at the

/  facility include the manufacturing of gas turbine engines. The

production includes the plating of engine and other miscellaneous

parts in zinc, cadmium, chrome, copper, magnesium, nickel and black

' Ij oxide baths. The spent plating baths are discharged to an •
equalization lagOon.
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Wastewater from this lagoon is pumped to a chemical waste

.treatment plant which, in turn, produces a metal hydroxide sludge

which is pumped to one of three sludge storage lagoons.

The operation of these hazardous waste surface impoundments

has been regulated under the Resource Conservation and Recovery

Act (RCRA) since the effective date of these regulations on

November 19, 1980. In compliance with the first requirement of

RCRA, Avco submitted Part A of the RCRA permit application to the

U.S. EPA on November 13, 1980.

On November 8, 1984, RCRA was amended by the "Hazardous and

Solid Waste Amendments of 1984" (HSWA). Section 213 of the HSWA

required that all land disposal facilities either cease operation

or submit a complete Part B permit application by November 8,

1985. In compliance with this requirement, Avco submitted its

Part B permit application to USEPA, Region I and the Connecticut

Department of Environmental Protection (DEP)( on November 8,

1985. Until this permit application is reviewed and the final

RCRA permit issued, Avco is considered to be operating under

"interim status".

The chemical waste treatment plant at AVCO has been modified

to include an equalization tank to replace the equalization

lagoon, and filtration with off-site disposal to replace the

three sludge lagoons. Without the need for the four surface

1

[1,

1
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impoundments, Avco plans to close the impoundments. The planned

start-up of the modified treatment plant was scheduled for July

1, 1987. As an interim status RCRA facility, Avco is resub-

mitting a partial closure plan under 40 CFR Part 265 subpart G

and Connecticut Hazardous Waste Management Regulations 220-449

(c)-29. Partial closure refers to the four surface impoundments

at Avco, which will be closed in a manner set forth in the

interim status facility performance standards, 40 CFR 265.111.

These performance standards require that Avco close its surface

impoundments in a manner that:

1) Minimize the need for further maintenance

2) Controls, minimizes or eliminates, to the extent

necessary to protect human health and the environment,

post-closure escape of hazardous waste, hazardous

constituents^ leachate, contaminated runoff, or

hazardous waste decomposition products to the ground or
I

surface waters or to the atmosphere, and

3) Complies with the closure requirements of Chapter G

including, but not limited to, the requirements of

265.197, 265.228, 265.258, 265.280, 265.310, 265.351,

^  265.381 and 265.404.
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3.2 Project Objective

The objective of the soil sampling at Avco is to confirm

that all contaminated soils have been removed from the surface

impoundments. During the excavation process, the walls of the

excavations will be screened with a portable photoionization

analyzer to help direct the excavation process toward the more

highly contaminated soils. Limits of excavation for confirmation

soil sampling are indicated on the Contract Drawings. Samples

will be obtained in two ways: 1) from test pits on the north and

east sides of the equalization lagoon, and 2) from the walls of

the excavation for the sludge storage lagoons and the remaining

sidqs of the equalization lagoon. Test pits will be dug along,

the line of the sheeting in order to ensure that the sheeting is

installed outside the limits of contamination.

It is assumed that because of downward and lateral

contaminant migration in the unsaturated zone, more contamination

will be present in lower portions of the excavation. As a

result, confirmation soil sampling will take place along an

imaginary horizontal line located at one-third of the total

excavation depth as measured from the bottom of the excavation.

For test pits, sampling will take place at the bottom of the pit,

elevation 3.0. In each excavation, samples will be obtained at

35-foot intervals along that horizontal line. It has been

I
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assumed that the distribution of wastes within all the surface

impoundments is fairly uniform over the long period of disposal,

but to address the possibility of some waste segregation the 35-

foot sampling interval was selected. This interval will produce

a minimum of 21 confirmation samples from the 3 sludge lagoons

and a minimum of 18 confirmation samples from the equalization

lagoon. Although differing rates of contaminant migration will

affect the depth of penetration, the uniform distribution of
\

waste in these surface impoundments is considered the controlling

factor. Additional soil sampling will take place at "hot spot"

locations identified by either visual inspection or screening

with the photoionization analyzer.

3.3 Schedule

The proposed schedule for soil sampling activities is

presented in, Figure 3.3.

^  ̂ 3.4 Data Usage

Analysis of the soil samples will be conducted by a USEPA

vJ and Connecticut DEP approved Laboratory. The data obtained

T' during the sampling and testing activities will be used to

10
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achieve the objectives outlined above (Section 3.2). For metals,

cyanide and chromium, the removal standard will be Drinking Water

Standards, and for volatile organics,)ten times the Connecticut
I

Action Levels.

I

11
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4.0 Project Organization "a

Figure 4.1 illustrates the Avco Lycottiing closure project

organization.

The Corps of Engineers, through its Contracting Officer,

will oversee the field activities and investigations, and ensure

compliance with established objectives, budgets, schedules, and

scope of work.

The Contractor/Sampler will be responsible for carrying out

the sampling procedures, as described herein, and will submit

samples to the laboratory, for analysis in accordance with

Quality Assurance Standards established in this plan.

I

f  i
13
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5.0 Quality Assurance for Measurement Data

The overall QA objective is to develop and implement

procedures for field sampling, chain of custody, laboratory

analysis and reporting that will provide legally defensible

results in a court of law. Specific procedures to be used for

sampling, chain of custody, calibration, laboratory analysis,

reporting, internal quality control, audit, preventive

maintenance and corrective actions are described in other

sections of this Quality Assurance Project Plan. This section

defines the goals for level of QA effort; accuracy, precision and

sensitivity of analyses; and completeness, representativeness,

and comparability of measurement data from all analytical

laboratories. QA objectives for field measurements are also

discussed.

5.1 Regulatory and Legal Requirements

There are no special regulatory or legal requirements in

that compliance with regulations or laws other than RCRA is not

an objective or issue at this site.

5.2 Level of QA Effort

Field duplicates and field blanks will be taken and

submitted to the analytical laboratory to provide the means to

15
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assess the guality of the data resulting from the field sampling

program. Field duplicate samples are analyzed to check for

sampling and analytical reproducibility. Field blank samples

will be analyzed to check for procedural contamination and/or

ambient conditions at the site which are causing sample
I

contamination. The general level of this QA effort will be one

field quality control sample, duplicate or blank, for every 10

confirmation samples.

5.3 Precision, Accuracy, and Completeness Objectives

The quality assurance objectives for the analytical methods,

Qxpressed in terms of precision, accuracy and completeness are

presented in Table 9-1 of Section's - Analytical Procedures.

5.4 Field Measurements

Measurements data will be generated in many field activities

that are incidental to collecting samples for analytical testing

or unrelated to sampling. These activities include, but are not

limited to, the following:

•  Documenting time and weather conditions

•  Determining penetration depth of lateral samples.

IUj

16
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The general QA objective for such measurement data is to

obtain reproducible and comparable measurements to a degree of

accuracy consistent with the intended use of data through
1

standardized procedures.

17
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6.0 Sampling Procedures f

The procedures to be used for the confirmation soil sampling

are outlined below. Sample containers, preservative techniques,

and maximum holding times are in the form of a Standard Operating

Procedure (Appendix B). ^

6.1 Soil Sampling Procedures. Soil sampling will consist of

composite sampling at or near the surface.

All sampler parts should be decontaminated before each

sample is taken. Decontamination will be carried out according

to Standard Operating Procedures (SOP) for Decontamination

(Appendix A).

6.1.1 Confirmation Samples from the Excavated Areas

Initial samples will be taken around the perimeter of the

excavations at 35 foot int^ervals as described in Section 3.2.

Composite samples will be collected from each area and submitted

for chemical analysis. Materials needed for samples to be taken

at or near the surface include a stainless steel trowel and a

tile spade. Procedures for samples are as follows:

Procedures for Collecting Surface Soil Samples

1. Use tile spade to excavate to two inches, once in the
center and four times at a one-foot radius, equally
spaced.

18
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2. Decontaminate tile spade as specified in Appendix A.

■  3. Collect composite sample from the five locations using
the decontaminated stainless steel trowel.

4. Place composite sample in appropriate sample container
(see Appendix B) filling the container as completely as
possible to minimize air space.

5. Log-in each sample and fill out chain-of-custody forms.

6. Place sample container into cooler and pack with ice.

6.2 Field Sampling/Monitoring Procedures
s

6.2.1 HNu Photoionization Detector During the excavation and

confirmation sampling operations, the HNu will provide two

services; field monitoring organic vapors and field screening of

excavation walls for relative levels of volatile organic

compounds. Monitoring for organic vapor levels in the breabhing

zone of workers on-site will help determine appropriate levels of

respiratory protection.^ Field screening of excavation walls will

assist in directing the excavation process toward the more highly

contaminated soils, and in identifying "hot spots" for additional

sampling.

6.2.1.1 Instrument Operation Each HNu will be prepared for use

each day according to the following procedure:

1. Warm-up: 5-10 minutes

2. Battery Check: Turn function switch to battery
check position. The needle should reach within or
above the green battery are on the scaleplate. If
the needle is in the lower portion of the battery
arc, the instrument must be recharged prior to

19
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Tf fhe red LED comes on,

the battery must be recnarg ., ̂
mnrn the function switch torTV Light source: ^^l^^sition, the UV light

Fhe "on" Gheclc by looking q^^^kly mto
lirel^TlLV'. tflee pSrple ,lcv, o£ the
lamp. .

Instrument: the^zero^potentiometeritindbyl5il^n and rot^^^ Clockwise notation of
tSe'Lro%otentiometer produc^ ^ ̂_
S^°a?e1if!ertro^n!^^xrrhe sp^^
is changed after if necessary Wait 15 or
be rechecked and ad^ustea, reading is
rnalfe!"":. -fssHy "riayTo
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repaired as necessary.

^.-lihrere instru^- itmp (HNu®'^"
Uobutyiene 9 =11 Number 101-350). ,
System, Incw nrooer measurement range ( '
function switch t p ^ ^ regulator to HNu ^
0-200, 0-2000 ppm)., ̂ or Attach tygon tubing from
calibration gas cylin * ^he valve of the
regulator to HNu ^ slight flow is
oressurized container Adjust the span
indicated on the cylinder ^ * reading the exactpSt "ol until ^he instrument IS re|d^^g^^
?alue of ye ?„l|rament span setyng is
the cylinder. (li Tniic:t be turned back ,Singed, the instrument must be^^.^ readjustedstandby -position and the eie
as necessary)

ni- All HNu' s must be recha gpo/^harqinq Instrument. charge theoveHIghtalter^actTday s > j^^k on
battery, ^^uarel^orior to plugging charger

fbinrpiurT e
^il^errisVmlfsrelJTecbalged overnigbt (ca. 14
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hours). To ensure that the charger is functioning, |
turn the function switch to the battery check posi
tion, place phone plug into jack and plug charger
into AC outlet." The meter should go upscale if
charger- is working and is correctly inserted into '
the jack.

6.2.1.2 Health and Safety Monitoring The health and safety ; '

officer will monitor the breathing zpne of workers in the field

on a semi-continuous basis. / He/she will designate protective

equipment to be used as delineated in the Health and Safety Plan. i .

All/monitoring readings must be recorded in the Health and
j

Safety Officer's field notebook and any correlation with specific

field activities noted. ,

21
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7.0 Sample Custody

An overriding consideration for environmental measurement

data is the ability to demonstrate that samples have been

obtained from the locations stated and that they have reached the
laboratory without alteration. Evidence of collection, shipment,
laboratory receipt and laboratory custody until disposal must be
documented to accomplish this. Documentation is accomplished

through a chain-of-custody record that records each sample and
the individuals responsible for sample collection, shipment, and
receipt. A sample is considered in custody if it is:

.  In a person's actual possession.

In view after being in physical possession.

Sealed so that no one can tamper with it after having
been in physical custody.

In a secured area, restricted to authorized personnel.

Sample custody will be initiated by Contractor field

personnel upon collection of samples. Documents specifically
prepared for such purposes will be used for recording pertinent
information about the types and numbers of samples collected and

shipped for analysis. The samples collected will first be'
brought to an on-site location for batching and paperwork
checks. Labels and log information are checked to be sure there

is no error in identification. Samples are packaged to prevent

,  breakage or leakage and labeled according to DOT regulations for

22
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transport as laboratory samples. Copies of forms will be

maintained for the project record. Originals will be maintained

at the Laboratory.

7.1 Chain-of-Custbdy Record Form.

Figure 7.1 is an example of the chain of custody form to be

used by Contractor personnel in collecting and shipping

samples. The Laboratory shall not accept samples for analysis

without a correctly prepared chain-of-custody form.

The chain-of-custody form shall be signed by each individual

who has the samples in their possession. Preparation of the

chain-of-custody form shall be as follows:

The chain-of-custody record shall be initiated in the
field by the person collecting the sample, for every
sample. Every sample shall be assigned a unique
identification number that is entered on the chain-of-
custody form. Samples can be grouped for shipment using
a single form. The form shown as Figure 7.1 allows for/"
fifteen samples. If more than fifteen samples are
shipped in the same container, more than one chain-of-
custody form is required.

The record shall be completed in the field to indicate
project, sampling team, etc.

Because the person collecting the sample does not trans
port the samples to the laboratory or deliver the
sample containers^for shipment, the first block for

Relinquished By , Received By shall be
completed in the field.

I

J
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n  . The person transporting the samples to the laboratory- or
'  delivering them for shipment shall sign the record form

as Transported By •

Because the samples are to be shipped to the laboratory
by commercial carrier/ the chain-of-custody form shall
be sealed in a watertight envelope, placed in the

i  shipping container, and the shipping container sealed
J  prior to being given to the carrier.

n  . The commercial carriers waybill shall serve as ah
i  extension of the chain-of-custody record between the

final field custodian and receipt in the laboratory.

i  . Upon receipt in the laboratory, the Quality Control
J  Coordinator, or designated representative, shall open

the shipping containers, compare the contents with the
chain-of-custody record, and sign and date the record.
Any discrepancies shall be noted on the chain—of—custody
form.

(  ̂ ". If discrepancies occur, the samples in question shall be
segregated from normal sample storage and the field
personnel immediately notified.

I  . Chain-of-custody records shall be maihtained with the
specific project files, becoming part of the permanent
closure documentation.

( ^

7.2 Field Collection and Shipment. In addition to

~j initiating the chain-of-custody form, field personnel are
responsible for uniquely identifying (required on the chain of

J  custody form) and labeling samples, providing proper filtration

and preservation, and packaging samples to preclude breakage
1

during shipment.

Every sample shall be^labeled to identify:

Project number

Unique sample number
{
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Sample location and depth (such as borehole and depth) |
Sampling data and time ,

1

Person obtaining the sample
'J

Method of sample preservation/filtration, if any. , j
Sam'ples must be placed in containers compatible with the

intended analysis and properly preserved. Also, collection of ;

samples must consider the time interval between acquiring the
!• !

sample and analysis (holding time) so that the sample is

representative. Appendix B provides requirements for various ,
^  . i !

analytical parameters with respect to the type of container,

preservation methods, and maximum holding time between collection | |

and analysis.

Shipping containers are to be sealed prior to shipment, both J

during direct transport-via field personnel as well as when the
'  I

commercial carrier is used. The only exception to -this is if

sufficient holding time exists so that the samples can be held in ;

the field and it is necessary to re-ice the containers prior to

or during transport. The Laboratory should be telephoned as soon
J

as the shipping containers are consiged to the shipper, and the

estimated time of arrival at the Laboratory given.
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7.3 Laboratory Custody Procedures.

The Laboratory responsibility for sample security and
J  V

integrity begins with the delivery of the samples to the

Laboratory. Upon sample receipt, the Laboratory Quality Control

Coordinator or his designee shall:

Examine all samples and determine if proper temperature
has been maintained during shipment. If samples have
been damaged during shipment, the remaining samples
shall be carefully examined to determine whether they
were affected. Any samples affected shall also be
considered damaged. It will be noted on the chain—of-
custody record that specific samples were damaged and
that they must be resampled, or the testing program
changed, and an estimate of the cause of damage
provided.

Compare samples received against those listed on the ^
chain-of-custody.

Verify tHat sample holding times have not been exceeded.

Sign and date the chain-of-custody form and attach the
way bill to the chain-of-custody.

Assign laboratory identification numbers to the Chemical
Analysis Form and these numbers are plainly marked on
the appropriate sample containers.

Place the samples in the laboratory master log-in book
which contains the following information;

-  Project identification number
-  Sample numbers
-  Type of samples

Date received in laboratory
-  Date put into storage after analysis is completed
-  Date of disposal.

The last two items will be added to the log when the
action is taken,.
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.  Notify the Laboratory Mana'ger of sample arrival. |
Place the complete chain-of-custody records in the
project file.

I  I

.  All laboratories are locked at the end of the day. —

The laboratory project file will be submitted to Connecticut

DEP as part of the final evidence files 6 months after the final
acceptance of the Report.

7.4 Laboratory Storage of Samples. '
—  I

The primary considerations for sample storage are. )

Maintenance of prescribed temperature, if required,
which is typically four degrees Celcius , ,

'  . . ■ ' (
Extracting and/or analyzing samples within the '
prescribed holding time for the parameters of interest.

The requirements of Appendix B for temperatures and holding : ,

times shall be used. Placement of samples in the pr^oper storage

environment is the responsibility of the Quality Control

Coordinator, who should notify the Laboratory Manager or his

designated representative, if there are any samples which mut be
analyzed immediately because of holding-time requirements.

7.5 Initiation of Testing Program.

The Quality Control Coordinator is responsible for

prioritizing samples on the basis of holding time and required

reporting time into the laboratory sample stream.
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for the sainpls is

I

.  '-eai The chain~of—custody
Sample Disposal.

'  There are several
completed as part of sample disp
possibilities for sample disposition: aiaestate,

Centrigrade, the required for 90 day
'"rf"t?rDepartment bas^not^requestedJbat^the

Centrigrade
■  err

oeriod). If the --- o£ tne
be returned to the responsibility of the
day P^oroperly dispose of the samples,
laboratory to properiy uj. y
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8.0 Calibration Procedures and Frequencies,

This section describes calibration procedures and policies

pertinent to this project.

8.1 Calibration Practices. Instruments and equipment used in

the Laboratory are controlled by a formal calibration program.

The program verifies that equipment is of the proper type, range,

accuracy, and precision to provide data compatible with specified

requirements. All instruments and equipment which measure a

quantity, or whose performance is expected at a stated level, are
V

subject to calibration. Calibration may be performed by

Laboratory personnel using reference standards, or externally by

calibration agencies or equipment manufacturers.

Implementation of the laboratory calibration program is the

responsibility of the Laboratory Manager and Analysts. The

Laboratory Quality Control Coordinator shall review the

implementation of the program.

Two types of calibration are discussed in this section;

•  Operational calibration which is routinely performed as
part of instrument usage, such as the development of a
standard curve for use with an atomic absorption
spectrophotometer. Operational calibration is generally
performed for instrument systems.

•  Periodic calibration which is performed at prescribed
intervals for equipment, such as balances and ovens. In
general, equipment which can be calibrated periodically
is a distinct, single purpose unit and is relatively
stable in performance.
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8.1.1 Calibration Procedures Whenever possible, recognized

procedures, such as those published by ASTM or the USEPA, or

procedures provided by manufacturers shall be adopted.
At a minimum, the" procedures shall include:

•  Equipment to be calibrated
•  Reference standards used for calibration^
•  Calibration technique and sequential actions
•  Acceptable performance tolerances
•  Frequency of calibration
•  Calibration documentation format.

8.1.2 Equipment Identification Equipment that is subject to

calibration shall be uniquely identified so that calibration

records can be designated with a specific instrument.

8.1.3 Calibration Frequency Instruments and equipment shall be

calibrated at prescribed intervals and/or as part of the
J

operational use of the equipment. Frequency shall be based on

the type of equipment, inherent stability, manufacturer s
recommendations, values provided in recognized standards,

intended use, effect of error upon the measurement process, and

prior experience.

8.1.4 Calibration Reference Standards Two types of reference v

standards will be used within the Laboratory for calibration:

•  Physical standards, such as weights for calibrating
balances and certified thermometers for calibrating
working thermometers and ovens, which are generally us
for periodic calibration

I

'  I
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•  Chemical standards such as Standard Reference Materials
(SRMs) provided by the National Bureau of Standards
(NBS) which are primarily used for operational
calibration.

Whenever possible, physical and chemical reference standards

shall have known relationships to nationally recognized

standards (e.g., NBS) or accepted values of natural physical
J

constants. If national standards do not exist, the basis for the

reference standard shall be documented.

8.1.5 Calibration Failure Equipment that fails calibration or

becomes inoperable during use shall be removed from service and

segregated to prevent inadvertent use, or shall be tagged to

indicate it is out of calibration. Such equipment shall be

repaired and satisfactorily recalibrated before reuse.

8.1.6 Calibration Records Records shall be prepared and

maintained for each piece of equipment subject to calibration.

Records demonstrating accuracy of reference standards shall also

be maintained.

For instruments and equipment that are calibrated on an

operational basis, calibration generally consists of determining

instrumental response against compounds of known composition and

concentration or the preparation of a standard response curve of

the same compound at different concentrations. Records of these

calibrations can be maintained in several ways:

•  The calibration data can be kept "with analytical sample
data
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^  ̂ log book can be prepared for each xnstrmnent which
contains all calibration data.

The former method provides response factor information, '

etc., directly with analytical data so that the analytical data

can be readily processed and verified. Also, the raw data

package is complete as a unit.

The latter method provides an ongoing record of the '

calibration undertaken for a specific instrument; however, to

process and verify the analytical data the log must be used in
I

conjunction with the raw data. i

For operational calibrvation of instrumentation used for this

^  project, calibration data will be included with the raw j
analytical data and maintained in project files.

8.2 Operational Calibration. Operational calibration is

generally performed as part of .the analytical procedure.

Included may be the analysis of a method blank and the

preparation of a standard response (standard calibration) curve. ^

Following is a brief discussion of the analysis of method

blanks and preparation of standard curves.

8.2.1.1 Met:hod Blank. The Analyst defines the method blank to

determine if the cumulative blank interferes with the analysis.

The method blank is defined by following the procedure step by

step, including the addition of all of the reagents and solvents,

in the quantity required by the method. If the cumulative blank
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interferes with the determination, steps must be taken to

gliuiinate or reduce the interference to a level that will permit

n  the combination of solvents and reagents to be used. If the

blank interference cannot be eliminated, the magnitude of the
j~l

I  i interference must be considered when calculating the

rj concentration of specific constituents in the samples analyzed.
A method blank should be determined whenever an analysis is

j  I made. The number of blanks is determined by the method of

analysis and the number of samples analyzed at a given time.

IP 8.2.1.2 Preparation of Standard Calibration Curve Concurrent
with preparation of reagentand method blanks, a standard

calibration' curve is prepared for the instrumentation.

Preparation of a standard calibration curve is accomplished by

using calibration standards. The process may be summarized as

U  follows:
•  Preparation of a standard calibration curve is

I  j accomplished by using calibration standards prepared by
1  I mixing the species to be analyzed into the solvent that

is to be introduced into the instrument.
n  ' ■

i  j • The concentration of the calibration standards are
chosen to cover the working range of the instrument.

•  All sample measurements are made within this working
range.

n  • The calibration curve is prepared by plotting instrument
L  response versus concentration of the species analyzed.
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•  Concentrations of the sample prepared with the same ° ■
procedure are read directly from the calibration curve |
or determined by interpolation.

8.2.2 Calibration of the Gas Chromatograph Calibration of the j
gas chromatograph (GC) is performed during operation of the

instrument. A three-point standard curve, consisting of a method J
o

blank and three standards should be analyzed daily to calibrate ■
I

instrument response by the external standard procedure and to '
define the working range of the GC for the compounds of !

interest. A calibration standard should be repeated at the end

of each day to monitor any changes in instrument response over |
the course of the .daily analysis program.

Response factors are to"^ be calculated for each compound at i
each concentration level. These RF will be averaged to generate r

the mean daily RF for each compound over the range of the
)

standard curve. The mean response factor will be used to. 1

calculate the sample concentration of the compound of interest. ^
When sample response exceed the range of the standard curve, the

sample will be diluted to fall within the range of the standard
\  I

curve and be reanalyzed. The results of the daily GC standard

ization will be tabulated and filed with the corresponding sample

analyses.
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8.2.3 Calibration of Inductively Coupled Arqoft Plasma

Spectrometer (ICAP) and Atomic Absorption Spectrophotometer (AAS)

The ICAP and AAS are standardized for the metal 'of interest by

the analysis of a set of calibration standards prepared by

.  ; diluting a stock solution of known concentration, or in

accordance with instrument manufacturer's recommendations. Three

to five working standards are prepared by dilution of the stock

standard. The concentration of the calibration standards is

chosen so as to cover the working range of the instrument,

j  Subsequently, all sample measurements are made within this

j  ̂ working range. Once the working standards are prepared, they are

analyzed on the ICAP or AAS and the instrument response is

calibrated to provide a direct readout in micrograms of metal per

milliliter of water or parts per million.

The calibration is accomplished by inputting the metal

concentration equivalent to the readout in absorbance/eraission
r;
Ij units during analysis of the working standards.

Once the instrument has been initially calibrated, the
i

analysis of the working standards is repeated during sample

analysis to standardize instrument response during analysis and
\

to confirm the calibration settings. A typical analysis sequence

is presented below:

•  Working standards are'prepared by dilution of a stock
'  standard solution of the metal of interest.

r
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•  A calibration curva within t^e working range of the ■
instrument is established by analysis of three to five |
working standards.

•  The working standards are reanalyzed to confirm the i
calibration settings. " If the calibration settings are
not confirmed/ the instrument is recalibrated.

I

•  The samples are analyzed for the metal of interest.

•  During sample analysis, a midpoint standard is analyzed
to monitor instrument stability. If the analysis i
indicates the instrument calibration has changed, the
instrument is recalibrated and th6 analysis is repeated.

•  Following completion of the sample analyses, the working
standards are reanalyzed to confirm calibration
settings. If calibration settings are confirmed, the
analysis is completed. However, if the calibration
settings are not confirmed, the problem is corrected,
and the analyses are repeated. .

•  Analysis data may be input (if available) into a i
computer data file for later calculation and
normalization for matrix effects. '

8.3 Periodic Calibration. Periodic calibration shall be

performed for equipment such as balances, thermometers, ovens,

and furnaces that are required in analytical methods, but which

are not routinely calibrated as part of the analytical

procedure. Documentation of calibration shall be kept for each

equipment item.

Calibration requirements are determined within each ITAS

laboratory depending upon the equipment used and its operating

function. '
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9.0 Analytical Methods, Precision, Accuracy and Completeness
Objectives

Table 9.1 sununarizes the analytical method references and

the corresponding guality assurance objectives for the parameters

to be analyzed off-site. The quality assurance objectives are

expressed in terms of precision, accuracy and completeness.

I  (

)  !
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Parameter

Aromatic Volatile Organics

Method ' '

A 5030/8020

ucoi;r 1 pi* null

Purge and Trap Gas
Chromatography/Photo ionIzation
Detection

35 25 90

Halogenated Volatile Organics A 5030/8010 Purge and Trap Gas,
Ch roma tography/Electrolytic
Conductivity Detection 35 25 90

j

Total teachable Cyanide B 112 (p 329)
A 9010

Leaching procedure ^
Colorimetric 10 10 95

Extraction Procedure (EP)
Toxicity Test A 1310 Extraction Procedure -

-

Arsenic A 7060 Furnace Atomic Absorption
Spectroscopy (FAAS) 20 25 95

Barium A 6010 InductivelyH:oupled Argon
Plasma Spectroscopy (ICP) 20 25 95 -

Cadmium A 6010 ICP 20 25 95

Chromium (Total) A 6010 ICP 20 25 95

(1)' A =

B = Standard Methods for the Examination of Water and Wastewater, Sixteenth Edition, 1985.

<2) Expressed as Relative Percent Difference of duplicate measurements made on a single laboratory sample.

Expressed as Percent Error.

Valid Data Obtained „1*" Percent Completeness = Total Data Planned *



"N

TAHI.E 9.1 (Conlinued). ANALYTICAL METHOD REFERENCES, PRECISION, ACCURACY AND COMPLETENESS ODJECTIVES OF OFF-SITE ANALYSIS
Precision

(2)
Accuracy Compl

(1) Objective Objective

eteness
Objective ^

Parameter

Lead A 7^21 FAAS 20 25 90

Mercury A 7170 Cold Vapor AAS 20 25 95

Selenium A 7710 FAAS 20 25 95

Silver V A 6010 ICP 20 25 95

Hexavalent-Chromium A 7196 Colormetric 10 10 95

n) A = "TesL Methods Foi- Evaluating Solid Waste (SW-8R6)", Third Edition, Office of Solid Waste and Eiiiergency Response, USEPA, November 1986

li = Standard Methods for the Examination of Water and Wastewater, Sixteenth Edition, 19flb.

Expressed as Relative Percent Difference of duplicate measrements^made on a single laboratory sample.

Expressed as Percent Error.

(M) .  . Valid Data Obtained „Percent Completeness = Total Data Planned *
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10.0 Data Reduction^ Validation/ and Reporting |
This section describes data reduction, validation, and I

reporting procedures which will be used at the Laboratory. j

Primary responsibility for implementation of these procedures ^
within the laboratory will reside with the Laboratory Manager. '

The principal points of contact between the Contracting Officer

and QA Program Manager will be the Laboratory Manager and the

Laboratory Quality Control Program Manager. |
10.1 Data Validation. Data validation begins with the

processing of data and continues through review of the data and 1
the reporting of analytical results. Data processing can be ; ]

'  i
performed by the Analyst who obtained the data or another

Analyst. Data review starts with an Analyst independent of the j
data acquisition and processing, reviewing (validating.) that data

processing has been correctly performed and continues through

verifying that the reported analytical results correspond to the j
data acquired and processed. Final review of the data to be'

reported is by the Project Manager. : j
As stated, the first step in valid,ation is data

processing. In general, data will be processed by an Analyst in |
one of the following ways:

Manual computation of results directly on the data sheet '
or on calculation pages attached to the data sheets
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Input of raw data for computer processing

.  Direct acquisition and processing of raw data by a
computer.

If data are manually processed by an Analyst, all steps in
(.

the computation shall be provided including equations used and

the source of input parameters such as response factors, dilution

factors, and calibration constants. If calculations are not

performed directly on the data sheet, calculations should be

attached to the data sheets.

The Analyst shall sign (full signature) and date in ink each

page of calculations.

For data that are input by an Analyst and processed using a

computer, a copy of the input shall be kept and uniquely

identified with the project number and other information as

needed. The samples analyzed shall be evident and the input

signed and dated by the Analyst.

If data are directly acquired from instrumentation and

processed, the Analyst shall verify that the following are

correct: project and sample numbers, calibration constants and ̂

response factors, output parameters such as units and numerical

values used for detection limits (if a value is reported as less

than). The Analyst shall sign and date the resulting output.

10.1.1 Review of Data Processing. Following is a

discussion of the method to be used for reviewing (checking) data
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processing. At least 20 percent of all data shall be checked in
this manner. If, during the checking process, errors are
determined, checking shall be completely. (100 percent) performed
for the data set. | ;

The Analyst performing the data processing shall give an
Analyst independent of the work the data package. The
package shall include, as appropriate, raw data, data
sheets, strip charts, computer input/output,
calculations, sources for input parameters such as i
response factors, etc. I

The independent Analyst (checker) shall review the data ^
for: I

Appropriateness of equations, used

-  Correctness of numerical input !

-  Numerical correctness of all calculations. This ,
should be done by reperforming numerical
computations.

Correct interpretation of strip charts, etc. '

All entries and calculations that the checker reviews
shall be marked in ink with a check mark. The checking i
process must be thorough enough to validate that the j j
results are correct. If the checker disagrees with any
part of the computations, the checker shall mark through
the number with a single line and place the revised ; j
number above it. -

Any changes made by the checker shall be backchecked by |
the originator. If the originator agrees with the j
change, no action is necessary. If the originator
disagrees, the originator and checker must resolve the
difference so they agree with the result presented.

The checker shall sign originals and date in ink all
pages of the data package (except for groups_of printout j
such as chromatograms). Signing and dating indicates , J
that reviewer agrees with the calculations and that any
changes made have been agreed to by the originator. i
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If the data have been processed by computer, the
reviewer shall check every input entry. Agreement
should be indicated by a check mark for every line. If
the checker disagrees with the input, the number should
be marked through with a line and corrected number
indicated above it. Corrections must be backchecked by
the originator as discussed above.

If an input error is identified and the data have been
processed, it will be necessary to reprocess the data.
In this event, the checker shall mark the second set of
input to indicate agreement with the input changes. The
checker shall sign and date in ink the computer input to
indicate agreement.

Raw data that are automatically acquired and processed
do not require any validation at this point beyond that
previously discussed.

10.1.2 Review of Data Reporting. Review of data reports is

required to verify that information reported by the Laboratory

corresponds with processed analytical results. Review is only

required of the data as it is presented for issuance.

Intermediate steps performed after the processed data are checked

to prepare the data report (such as data summaries) do not

require validation. Preparation of the report is the

responsibility of the Laboratory QA Manager or her designated

representative.

After the draft data report is prepared (generally in

tabular form), the reported results should be checked against the

reviewed processed data so that transcription errors do not

occur. The checking process follows:
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Using the draft report, all data entries are checked by
an Analyst. The checker is not required to be
independent of the work because only the transcription
from the reviewed data to the data report is being
checked.

The draft data report should be checked so that the
items cited for data presentation in Section 10.2 are
complete and correct. As the reviewer checks the
entries on the draft report, an ink checkmark is placed
beside each correct entry. Corrected entries are marked
through with a single line and the correct entry
provided. The reviewer will indicate that corrections
have been made in the report by placing a second check
mark by the correction after comparing the change with
the revised copy. The checker shall sign and date every
page of the data report in ink.

Use of the draft data report results in a checkprint
which should be maintained as a record to demonstrate
the review.

If data printouts, such as chromatograms or GC/MS data
processing, are included in the data report, review is
not required for the data printout.

If computer output is used directly as the data report
without further transcription, only the input requires
review as discussed in Section 10.1.1.

After checking of the data report is complete,' it is given

to the Laboratory QA Manager or her designated representative for
\

final review. This step is not intended to verify the reported

data. This review is intended to determine that the report meets

project requirements. The data report is approved for issue by

the Laboratory QA Manager.

10,2 Data Reporting. The following are applicable to data

presentation:
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The final presentation shall be checked in accordance
with data verification requirements of Section 10.1.2
and approved by the Laboratory QA Manager.

Data will be presented in a tabular format whenever
possible.

Each page of data will be identified with the project
number and name; date of issue; and, if appropriate,
client name.

Data presentation will include:

-  Sample identification number used by the Laboratory
and/or the sample identification'provided to the
Laborator'yr if different than identification used in
the Laboratory

-  Chemical parameters analyzed, reported values, and
units of measurement

Detection limit of the analytical procedure if the
reported value is less than the detection limit^

-  Data for a chemical parameter are reported with
consistent significant figures for all samples

-  Results of Quality Control sample analysis if
appropriate

-  Achieved accuracy, precision, and completeness of
data if appropriate ,

-  Footnotes referenced to specific data if required to
explain reported values.

Data will be transmitted from the laboratory only by the
Laboratory Manager.
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11.0 Quality Assurance/Quality Control Procedure^

11.1 Quality Control Procedures

All analyses performed in support of this program will be

done using standardized laboratory procedures. The QC program

will make use of QC samples whi:ch are both known and unknown, or

"blind", to the laboratory. These QC samples include:

calibration check samples, laboratory control samples, method

blanks, field blanks, trip blanks, replicates, matrix

spike/matrix spike duplicates and surrogate spikes. The various

types of both field and laboratory generated QC samples are

described below.

FIELD GENERATED QC SAMPLES FOR OFF-SITE ANALYSES

a. One (1) trip blank with every batch of samples (both
water and sludge) sent to the laboratory for the analysis of
volatile organics. Definition of trip blank: Two 40 ml septum
vials are filled with laboratory-pure, analyte-free water,
transported to the site, handled like a sample, and returned to
the laboratory for analysis of volatiles (trip blanks are not to
be opened in the field).

b. One (1) set of equipment blanks for every day of
sampling if a device other than the sample container is required
to collect the sample. Definition of Equipment Blank:
laboratory-pure, analyte-free, water is poured into the sampling
device, or pumped through it (in the case of sampling pumps),
transferred to the sample bottle, and then transported (to the
laboratory for analysis. The equipment blanks (also called
De-Con blanks) are analyzed for the same parameters as the
samples.

47
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c. Ten (10) percent field duplicates for all sample types '
and all parameters. Definition of Duplicate: two samples
collected independently at a sampling location during a single
episode of sampling. Field duplicates shall be indistinguishable
from other analytical samples so that personnel performing the
analyses are not able to determine which samples are duplicates.

OFF-SITE LABORATORY GENERATED QC SAMPLES

a. One (1) Laboratory Control Standard (LCS) for every
batch of samples analyzed for all parameters. Definition of
LCS: Solutions prepared by adding known quantities of EMSt-
Cincinnati or NBS Standard Reference or independently prepared
stock materials to deionized water. The LCS are routinely used
to establish that an instrument or procedure is in Control before
analysis of samples begins. The analyst notes the LCS result in
the instrument logbook and on the Control chart; the result must
be within Control limits before sample analysis begins. An LCS
is normally carried through the entire sample preparation and
analysis procedure.

b. One (1) calibration check sample (CCS) -for every lO
samples analyzed sequentially for inojganic parameters.
Definition of CCS: one of the working calibration standards is
periodically re-analyzed and the subsequent values used to
demonstrate that the original calibration is still valid.

c. One (1) method/reagent blank for every batch of samples
analyzed for all parameters. Definition of method Blank:
laboratory-puref analyte-free water carried through the entire
preparation and analysis procedure.
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d  Ten (10) percent laboratory replicates for all
samoles. Definition of Replicate: a single sample (e.g., one
particular aliquot) is collected, then divided into two equal
narts fo? the purpose of determining analytical precision.
Reolica?e samples are often called "Splits" if each half of the
reolicate is sent to separate labs for independent analysis.
T^^horAtorv replicates can be indistinguishable from other
analytical samples so that personnel performing the analyses are
not able to determine which samples are replicates.

e. One (1) matrix spike and one (1) matrix spike duplicate
for every ten (10) samples analyzed for volatile organics (a
minimum of one per matrix).

f. One (1) matrix spike for every (10) samples analyzed for
metals (a minimum of one per matrix).

g. One (1) matrix spike for every batch of samples analyzed
for inorganic general chemistry parameters (cyanide and
hexavalent chromium). ,

Every blank, standard and environmental sample analyzed for
organics (including matrix spike/matrix spike duplicate samples)
shall be spiked with surrogate compounds prior to purging or
extraction. Surrogates shall be spiked into samples according to

the appropriate analytical methods. Surrogate spike recoveries
shall fall within the control limits set in accordance with
procedures specified in the method or within ±20 percent for
samples falling within the quantitation limits without dilution.

I
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12.0 Performance and Systems Audits

Audits of an analytical laboratory are described as:

Performance audits conducted on an ongoing basis within
the laboratory by the Quality Control Coordinator.

System audits performed on a scheduled, periodic basis
by the Contracting Officer and Laboratory Quality
Assurance Managers.

The Laboratory will receive at least one performance audit

during the period of performance of the analyses of project

samples. The performance audit will cover all target parameters

of the site investigation. The Laboratory QA Program Manager

will collect the information and reports from these audits

conducted by the Laboratory Quality Assurance Manager for project

files and followup as necessary. Connecticut DEP may conduct its

own independent performance audits. In addition, the Laboratory

QA Program Manager will conduct at least one system audit of the

Laboratory during the period of performance. He may be

accompanied by the Contracting Officer and Connecticut DEP

personnel, or the latter may conduct their oWn independent

systems audit.

The content and conduct of the audits are discussed below.

12.1 Performance Audits. The inorganic and organic

laboratory supervisors are responsible for the preparation of

Quality Control samples, insertion into the sample stream, and

analysis of the results. The samples are analyzed on a daily,

ongoing basis and provide the means for demonstrating data

quality by statistical analyses.
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I
To complete internal laboratory reviews, the Quality

Assurance Manager shall provide ongoing monitoring of the ^ ' j
Laboratory Manager to verify that the laboratory Quality ^

Assurance Program is implemented and functioning on a daily

basis. The review is intended to be a spot check and should
I  I

include:

Sample maintenance ^ i|

-  Are stated temperatures for sample storage provided?

-  Are samples processed and tested within prescribed '<
holding times?

Calibration

-  Is calibration data documented in instrument log
books, or as part of project data if required? | ji

-  Do calibration results indicate a trend in instrument
performance? / !

.  Preventive maintenance

-  Are adequate spare parts available? j

-  Do specific instruments have repeated maintenance
problems?

-  Is preventive maintenance performed and properly
documented? ( |

.  Receipt and storage of standards, chemicals, and gases

-  Are all reagents, chemicals, and gases purchased for
use in the laboratory of adequate grade for the .
intended use?

I

-  Are certifications of material compositions provided '
when required?
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-  Are materials adequately stored to prevent
degradation?

-  Are materials kept beyond stated shelf life?'

-  Are internal standards kept beyond stated shelf life?

Data verification

Are data processed and validated as prescribed?

Records management

-  Are the records of analyses complete and properly
identified?

Are documents submitted to the record system in a
timely manner and are they properly maintained?

Nonconformances observed by the Laboratory Quality Assurance

Manager shall be reported to the Laboratory Manager or Quality

Assurance Program Manager/ if necessary/ for corrective action to

be taken. The Laboratory Quality Assurance Manager shall keep a

log of nonconformances observed. The log shall document the

nonconformance; date of occurrence; reason for occurrence/ if
r

known; date of corrective action; and the corrective action

taken.

12.2 System Audits. System audits shall be conducted by

the Quality Assurance Program Manager. These audits shall be on

a semiannual basis and provide a thorough overview of

implementation of the Quality Assurance Program within the

laboratory. The audit will focus only on the performance of the

laboratory for the project.
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System audits will review operation of the laboratory and

resulting documentation, including all items reviewed by the

Laboratory Quality Assurance Manager. Particular emphasis will

be placed upon implementation.of the the Quality Control sample

program and nonconformance log. Review of these aspects of the

laboratory Quality Assurance Program should indicate trends

adverse to data quality.

1
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13.0 Preventive Maintenanc_e

J  ..we U.l su^narizes requirements £or the preventrve
„eintenan=e o£ analytical instrumentation associated

I

f

1  '

project
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TABLE 13.1 MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Atomic Absorption
Spec tropho tome ter

Heated Graphite Furnace

Inductively Coupled
Plasma Spectrophoto-
meter

Gas Chromotagraphs

Check nebulizer, mixing
chamber and burner system

Clean nebulizer, mixing
chamber and burner system

Check drain trap and
waste-vessel

Empty waste-vessel

Inspect/clean sample
compartment windowns

Check gas supplies

Check plumbing
Clean/replace graphite tubes
Clean atomizer windows

Inspect/clean sample
compartment windowns

Check argon flow

Inspect chamber, nebulizer
and torch assembly

Check optics
Check pumps
Check exhaust

Condition moisture trap

Repack moisture trap

Daily Log Book

As required Log Book

Daily Log Book

As required NA

Inspect daily; Log Book
clean weekly

Daily Log Book

Whenever turned on Log Book
As required Log Book
Daily ' Log Book
Inspect daily. Log Book
clean weekly
Daily Log Book

Daily Log Book

Daily Log Book
Daily Log Book
Daily Log Book

2 months, or when Log Book
gas source is.
changed

Every 10 Log Book
conditionings

Manufacturer's Manual

Manufacturer's Manual

Laboratory SOP

NA

Manufacturer's Manual

Laboratory SOP

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual



TABLE 13.1 (Continued). MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Gas Chromotagraphs
(Continued)

Condition chemical filter

Leak check carrier and

support gases

Adjust air solenoid

Condition column

Repack/Replace column

Injection Port

Clean injection port

Replace septum

Leak check injection port

Capillary Inlet

Leak test inlet

Replace septum

2 months, or when Log Book
gas source is
changed

As required Log Book

Initial set-up or Log Book
when flow condi

tions change

When column is Log Book
changed or when
chrome,tographic
conditions or

samples require

As required Log Book

As required Log Book

"Every 20 Manual Log Book
Injections, or as
required

As required Log Book

As required Log Book

Weekly, or as Log Book
required

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual



TABLE 13.1 (Continued). MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Gas Chromotagraphs
(Continued)

Clean insert

Replace insert seal

Atmosampler
I
S

Align transport stops

Needle positioning

Detectors

Leak check FID/NPD

Clean FID

Clean FID/NPD Jet

Clean FID collector

Clean FID/NPD Air/H2
controls

Adjust FID/NPD solenoids

Evaluate ECD carrier gas

Whenever insert Log Book
is changed

Whenever leak Log Book
occurs, or damage
Is apparent.

As required Log Book

On installation, Log Book
then as required

As required Log Book

As required Log Book

2 months for Log Book
capillary as
required for
packed columns

As required Log Book

As required Log Book

Initial set-up or Log Book
when flow condi

tions change

When carrier gas is Log Book
changed

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual
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TABLE 13.1 (Continued). MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Gas Chromotagraphs
(Continued)

pH Meter

Anaiytical Balance

Leak check ECD

Thermal clean ECD

NRC wipe test ECD

Check electronics

Change electrolyte

Service internal weight
train, gears, electronics

When column is

changed

Monthly

6 months

Daily
Checked weekly,
changed when low

Annual service

Log Book

Log Book

Log Book

Log Book
Log Book

Log Book,
service sticker

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual
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14.0 Routine Procedures for Assessing Precision, Accuracy and
Completeness

Following are the procedures recommended for evaluating the

precision and accuracy of all environmental measurement data

generated in the project. Quality control sample analyses are

performed as appropriate for organic or inorganic sample analyses

as discussed in Section 11. The protocol used will be in

accordance with specific analytical procedures if QC requirements

are stated in the procedure.

14.1 Review of QC Samples Data. When the analyses of a

sample set are completed, the results will be review'ed and

(  evaluated to assess the validity of the data set. Review is

based on the criteria in Section 11, applied as follows:

60

1

>-

'  \

'' ^
'  i

Method Blank Evaluation - The reagent and/or method ' i
blank results are evaluated for high readings
fharacteristic of background contaminations. If high
blank values are observed, laboratory glassware and
reagents will be checked for contamination and the
analysis halted until the system is brought under
control before further sample analysis proceeds. A high
background is defined as a background value sufficient
to result in a difference in the sample value, if not
corrected, greater than o:^_equal to smallest significant
digit known to be true. i'

)
^  )

Field Blank Evaluation - Field blank results are
evaluated for high readings similar to the reagent
and/or method blanks described above. If high field |
blank readings are encountered, the procedure for sample '
collection, shipment, and laboratory analysis should be
reviewed. If both the reagent and/or method blanks and " 1 i
the field blanks exhibit significant background 1
contamination, the source of contamination is probably
within the laboratory. c t.
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Matrix Spike Evaluation - The observed recovery of the
spike versus the. theoretical spike recovery is used to
calculate-.accuracy as defined by the percent recovery.
If the average accuracy value exceeds the acceptance
criteria for the given parameters (Table 9.1) the
Quality Control Coordinator is notified. The sample set
may be reanalyzed for the parameter in question.

Calibration Standard Evaluation - The calibration curve
is evaluated to determine linearity through its full
range, and to verify that sample values are within the
range defined by the low and high standards. If the
curve is not linear, as defined in Section 8.1, sample

"  values must be corrected for nonlinearity by deriving
sample concentrations from a graph or by using an
appropriate algorithm to fit a nonlinear curve to the

)  standards.

Replicate Sample Evaluation - Duplicate sample analysis
I, for the sample set is used to determine the precision of
'  the analytical method for the sample matrix. The
[  duplicate results are used to calculate the precision as

defined by the relative percent difference (RPD). If
the precision value exceeds the acceptance criteria for
the given parameter (Table 9.1), the Quality Control
Coordinator is notified. The sample set may be
reanalyzed for the parameter in question. Attainable "
precision limits will be specified by the Quality
Control Coordinators and updated periodically following

^  review of data.

Blind Replicate Evaluation - The blind replicate
^  analysis is evaluated in the same manner as described
!, above for the duplicate sample analysis and is treated

as a duplicate result for purposes of evaluating the
precision of the analytical method. This evaluation is
performed independently by the Quality Control
Coordinator.

Reference Standard Evaluation - Standard Reference
Materials analyses are compared with true values and
acceptable ranges. Values outside the acceptable ranges
require corrective action to determine the source of
error and provide corrective action. All sample
analyses should be halted pending this evaluation.
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Following correction of the problem, the Standard
Reference Material should be reanalyzed.

Check Standard Evaluation - The results of check
standard analysis are compared with the true values, and
the percent recovery of the check standard is
calculated. If correction is required, the check
standard should be reanalyzed to demonstrate that the
corrective action has been successful.

Surroqa^te Standard Evaluation - The results of surrogate
standard determinations are compared with the true
values spiked into the sample matrix prior to extraction
and analysis and the percent recoveries of the surrogate
standards are determined.

14.2 Evaluation of Completeness. Completeness is

calculated as the percentage of total usable data points out of

the set of total data points collected and analyzed and

available. Data points may not be usable if analytical results

show samples exceeded holding times, or if quality control sample

criteria were not met and reanalysis of samples is not possible,

or if samples were broken in the lab.

1

7
\

7
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15.0 Corrective Action

A nonconformance is any event which is beyond the limits

established for laboratory operation. Nonconformances can be due

to data which lie outside accepted bounds for accuracy and

precision, improper equipment calibration or maintenance, or

improper data verification. Any activity in the laboratory which

affects data quality can result in a nonconformance.

Nonconformances associated with the statistical analysis and

review of data are straightforward to identify. The Laboratory

Quality Assurance Manager will be responsible for assessment of

Quality Control sample information. If data lie outside accepted

limits, the Laboratory Quality Assurance Manager shall
immediately notify the Laboratory Manager or her designated

representative. If the situation is not corrected so that an

out-of-control condition occurs, or is expected to, the

Laboratory Quality Assurance Manager shall notify the Laboratory

Manager. The Laboratory Manager or his designated representative

is responsible for action. Completion of corrective action

should be evidenced by data returning to prescribed acceptable

limits.

Nonconformances which do not readily result in an observed

impact on data quality are more difficult to identify. Such

events could be samples stored at an incorrect temperature or
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held beyond prescribed holding times. All laboratory staffs have ' ̂

responsibility for proper maintenance of records. Everyone in

the laboratory is responsible for reporting "system"

nonconformances. 'Analysts,should report nonconformances to the

Laboratory Manager or his designated representative. Corrective

action is again the responsibility of the Laboratory Manager or

his designated representative. They shall review and approve the

action taken.

Documentation of the nonconformance and the corrective

action taken shall be prepared if the nonconformance directly

affects data quality.

Nonconformances and required corrective action can also

result from the ongoing laboratory review of the Laboratory

Quality Assurance Manager and audits performed by the Quality

Assurance Program Manager. These activities are discussed in

Section 14. '

r A
\  '
J
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16.0 Quality Assurance Reports to Management

I

The analytical work on this project will last longer than

one calendar monthr so monthly progress reports will be

provided. The report will summarize the status of all the

samples in the project, the number of samples from the"^

project ahalyzed during the month, samples received during

the month, samples reported during the month, the number of

samples scheduled for the following month, the number and

types of QC samples analyzed during the month, and any

unacceptable,or unusual QC or sample results.., The monthly

laboratory analysis report may be incorporated into monthly

project progress report.

A summary report describing the performance of

measurement systems and data quality will be prepared for

inclusion in the final report. This report will address, at

a minimum, the following;

•  Results of performance audits of all field sampling

and laboratory analysis activities performed during

the subject reporting period
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Results of systems audits

Assessment of measurement data accuracy, precision,

and completeness, including review of all Aqualab

Laboratory measurement data

Significant QA problems and corrective actions. >

I

1
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STANDARD DECONTAMINATION PROCEDURES

1. GENERAL

1.1 Introduction,

The cleaning procedures outlined in tt^is section are to be
/

used by all field personnel to clean sampling and other field v

equipment as well as sample containers prior to field use.

Sufficient clean equipment and sample containers should be

transported to the field so that an entire investigation can be

conducted without the need for cleaning equipment in the field.

However, this will not always be possible when using specialized

field equipment. Field cleaning procedures are included to cover

these special problem areas.

These procedures are the standard operating procedures (SOP)

for this project; any deviation from them must be documented in

field records and investigative reports.

1.2 Cleaning Materials

The cleaning materials referred to throughout this section

are defined in the following paragraphs.

A-2
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..p «ater .ay be used fro. any .unUipeX water treat.ent
ayste.. Tbe use of an untreated potable water supply rs not an
acceptable substitute'for tap water.

The laboratory detergent shall be a standard brand o
pa^anhate-free laboratory detergent such as Sparhleeh* or
Uguinox«. The use of any other detergent ̂ ust be gusti re
documented in the field log books.

The nitric acid solution shall be .ade fro. iiCS reagen
grade nitric acid and deioniaed water.

The standard cleaning solvent shall be reagent-grade
isopropanol. However, solvents .ay be substituted for a

Pesticide-grade acetone or
particular investigation rf needed.
.ethanol .ay be acceptable. However, rt should be no e^^
pesticide-grade acetone is used, the detection o
sa.ples collected with acetone rinsed eguip.ent is suspect.
Pesticide-grade .ethanol is .uch .ore haaardous to use
either pesticide-grade isopropanol or acetone, and rts us
Lscouraged. Pesticide-grade hexane and petroleu. ether are not
.iscible With water! therefore, these two solvents a. not^^
effective rinsing agents. The use of any solvent o
pesticide-grade ispropanol for eguip.ent cleaning purposes .st
he justified and its use .ust be docu.ented in field log boohs
and inspection or investigationReports.
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Deionized water is defined as tap water that has been

treated by passing it through a standard deionizing resin

column. Most commercial systems utilize a 5-micron prefilter

followed by a mixed bed deionization unit to produce deionized

water. The deionized water should contain no heavy metals or

other inorganic compounds. Organic-free water is defined as tap

water that has been treated with activated carbon and deionizing

units. Usually, commercial units utilize a 5-micron prefilter,

activated carbon unit, two mixed bed deionizing units (in

series), a 0.2 micron post filter, and a postcarbon filter to

produce organic—free water. Organic—free water should contain no

pesticides, herbicides, extractable organic compounds, and less

than 50 ug/1 of purgeable organic compounds as measured by a low

level GC/MS scan.

The brushes used to clean equipment as outlined in the

various sections of this appendix shall not be of the wire—
j

wrapped type.

The solvent, nitric acid solution, laboratory detergent, and

rinse waters used to clean equipment shall not be reused, except

as specifically permitted in the footnote for Step 3. Section 3.

I

I

li
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,3 of cleaned^aSElin^JSalESSIli^^
;,n equipment and sample containers that are cleaned

utilising these procedures shall be labeled or marked
date that the equipment «as cleaned. Also, i£ there was a
deviation from the standard cleaning procedures outlined inappendix, this fact Should be noted on the label.

When sample containers are cleaned and prepared, the, should
he Cleaned in standard sised lots to facilitate the qualit,
control procedures outlined in Section

1.4 searenntiori of ased Field Equipment
Field or sampling equipment that needs to be repairs ■ s a

•  u tao Any problems encountered with thebe identified with a red tag. Any pr

equipment and needed repairs shall be noted on this tag. nel
equipment or reusable sample containers needing cleaning or
r!pairs shall 2- -
er sample containers. Field equipment, reusable sample
containers, disposable sample containers, and sample tubing
are not used during the course of an investigation may n^ be
.eplaced in storage, without being recleaned if these materials
have been transported to a facility or study s
herbicides, pesticides, organic compounds, or other toxic
^terials are present or suspecte_d of being present.
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1.5 Decontamination of Equipment Used to Collect Samples of

Toxic or Hazardous Waste

Equipment that is used to collect samples of hazardous

materials or toxic wastes or materials from hazardous waste

sites, RCRA facilities, or in-process waste streams shall be

decontaminated before it is returned from the field. At a

minimum, this decontamination procedure shall consist of washing

with laboratory detergent and rinsing with tap water. More

stringent decontamination procedures may be required, depending

on the waste sampled.

I

1.6 Proper Disposal of Cleaning Materials
\

The solvent used to rinse sampling equipment and containers

shall be collected and disposed of by allowing it to evaporate

under a fume hood or be containerized and disposed of through an

approved hazardous waste disposal contract. Similarly, spent

nitric acid shall be collected and disposed of

through the same disposal contract. These procedures apply
V

whether the cleaning operations take place Tn a laboratory or in

the field.

I
^  )■

I
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usea ao ..e... ..e

outlined in this appendix pLoLei and all
handled. Caution must be followed. At a minimum,
.ppliuahle satet. ^ .ua in the
the following precautions shall
field during these cleaning operations:

1.

2.

... solash shields or goggles, neoprene
safety glasses with splash
,loues, and a neoprene laboratory apron will
during all cleaning ope conducted under a

.......

fume hood or m the open (ne to
t  • ,irinking, chewing, or y

o  No eating, smoking,

t ehall be permitted during cleaningmouth contact shall oe pe

operations.

Cf ri-.e r..,..:r,ment and_SamEjJ-gSBSaiS^1.8 Stora3e_ofJie__a^E TTIItli^rs shall be stored in
field eguipment and sampl =o-

a contaminant free environment)
procedures outlined in this section.
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2. SPECIFIC QUALITY CONTROL PROCEDURES FOR CLEANING OPERATIONS

2.1 Sampling Equipment Cleaned in the Field

The effectiveness of field cleaning procedures shall be

monitored by rinsing field cleaned equipment with organic-free

water and submitting the rinse water in standard sample

containers to the laboratory for Analysis. Any time equipment is

cleaned in the field, at least one such quality control sample

should be collected. No more than five percent of the equipment

cleaned during large scale field studies shall be subjected to

these procedures. i

3. CLEANING PROCEDURES FOR STAINLESS,STEEL OR METAL SAMPLING

EQUIPMENT USED FOR THE COLLECTION OF SAMPLES FOR TRACE ORGANIC

COMPOUNDS AND/OR METALS ANALYSES*

1. Wash equipment thoroughly with laboratory detergent and

hot water using a brush to remove any particulate matter

or surface film.

2. Rinse equipment thoroughly with hot tap water.

3. Rinse equipment thoroughly with deionized water.

A-8
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4. Rinse equipment twice with solvent and allow to air dry.
/

5. Wrap equipment completely with solvent rinsed aluminum

foil to prevent contamination during storage and/or

transport to the field.

6. Rinse the stainless steel or metal sampling equipment

thoroughly with tap. water in the field as soon as -

possible after use.

4. MISCELLANEOUS EQUIPMENT CLEANING PROCEDURES
J

4.1 Ice Chests and-Shipping Containers

All ice chests and reusable containers,will be washed with

laboratory detergent (interior and exterior) and rinsed with tap

water and air dried before storage. In the event that an ice

* - When this sampling equipment is used to collect samples that
contain oil^ grease or other hard to remove materials, it may
be necessary to rinse the equipment several times with
pesticide grade acetone or hexane to remove the materials
before proceeding with Step 1. In extreme cases, when
equipment is painted, badly rusted, or coated with materials
that are difficult to remove, it may be necessary to steam
clean, wire brush, or sandblast equipment before proceeding
with Step 1. Any stainless steel or other sampling equipment
that cannot be cleaned using these procedures should be
discarded.

A-9
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chest becomes severely contaminated, in the opinion of the field

investigator, with concentrated waste or other toxic material, it

shall be cleaned as thoroughly as possible and disposed of

properly.

4.2 Vehicles

All vehicles utilized in the field should be washed (if

possible) at the conclusion of each field trip. This routine

maintenance should minimize any chance of contamination of

equipment or samples due to contamination of vehicles. When

vehicles are used in conjunction with hazardous waste site

inspections, or on studies where toxic materials are known or

suspected to be present, a thorough interior and exterior

cleaning is mandatory at the conclusion of such investigations.

It shall be the responsibility of the project leader and/or field

investigators to see that this procedure is followed.

I

V

I
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APPENDIX B

REQUIRED CONTAINERS PRESERVATION TECHNIQUES,
AND HOLDING TIMES
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REQUIRED CONTAINERS, PRESERVATION TECimQUES,
AND HOLDING TIMES - ORGANIC TESTS^®^ (

J

I

Parameter name Container^ Preservation^^^ time
Maxi ĵ^ holding

Purgeable halocarbons G, Teflon-lined Cool, 'ttCf 0.008J
NajSjOj^^'septum

Purgeable aromatics G, Teflon-lined Cool, 4°C, 0.008Jseptum Na2SgO|jg^Cl

14 days

14 days

..^1

Acrolein,
acrylonitrile

G, Teflon-lined Cool,.4''C, 0.008J
septum Na2SgO^, ̂ (|^yst

14 days

Phenols(11)

Benzidines(11)

Phthalate esters

G, Teflon-lined Cool, 4»C. 0.008J
cap Na2S202^^'

G,^Teflon-lined Cool, 4»C, 0.008%
(5)

cap Na2S202

G, Teflon-lined Cool, 4®C
cap

Nitrosamines^^^^^ G, Teflonrlined Cool, 4°C, store
^  cap in dark. 0.008%

Na2S203(5)

PCBs(11) G, Teflon-lined Cool, 4«C
cap

Nitroaroraatics and G, Teflon-lined Cool, 4'^. 0.008%
isophorone cap Na2S203,

L  store in dark

7 days until
extraction;

40 days after
extraction

7 days until
extraction^

7 days until
extraction;

40 days after
extraction

7 days until
extraction;

40 days after
extraction -

7 days until
extraction;

40 days after
extraction

B-2
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REQUIRED CONTAINERS, PRESERVATION, TECHNIQUES,
AND HOLDING TIMES - ORGANIC TESTS^®^ (Continued)

Parameter name Container^ Preservation^^) (3) time"^^ no-i-ding

Polynuclear aromatic
hydrocarbons' '

Haloethers(11)

Chlorinated

hydrocarbons

TCDD(11)

Pesticides

G, Teflon-lined
cap

G, Teflon-lined
cap

G, Teflon-lined
cap

G, Teflon-lined
cap

G, Teflon-lined
cap

4»^^^0.0081SCool,

store in dark

Cool, 4»C, 0,008^
NajSjOj^')

Cool, 4»C

Cool, 4»C' 0.0082Na2S203^5)

Cool, 4<
pH

7 days until
extraction;
40 days after
extraction

7 days until
extraction;
40 days after
extraction

7 days until
extraction;
40 days after
extraction

7 days until
extraction;
40 days after
extraction

7 days until
extraction;
40 days after
extraction

B-3
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Date: February 22, 1988
Page: B-4 of 10

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - ORGANICS (Continued)

Parameter name Container^ ̂ ̂ Preservation^^^
Maximum holding
time^^^

Acid extractables G, Teflon-lined Cool, 4»C 7 days until
cap extraction;

30 days after
extraction

Base/neutral G, Teflon-lined Cool, 4'C 7 days until
extractables cap extraction;

' 30 days after
extraction

I
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - BACTERIAL TESTS^®'

Parameter name Container

,  . Maximum holding
Preservation^^ time^^

Coliform, fecal and
total

P, G Cool, H'X
Na2S202

0.00811 6 hours

Fecal streptococci
V

P, G Cool, HH
Na2S202

o.oosi; 6 hours

B-5
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Revision No. 0
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Page: B'-6 of 10

REQUIRED CONTAINERS,^PRESERVATION TECHNIQUES,
AND HOLDING TIMES - INORGANIC TESTS

Parameter name Container(1) Preservation^^^^^^ time
Maxi^j|iy holding

Acidity P, G

Alkalinity P, G

Ammonia G

Biochemical oxygen P, G
demand-

Bromide P, G

Biochemical oxygen P, G
demand,
carbonaceous

Chemical oxygen P, G
demand

Chloride P, G

Chlorine, total P, G
residual

Color P, G

Cyanide, total and P, G
amenable to

chlorination

Fluoride P

Hardness P, G

Hydrogen ion (pH) P, G

Cool, U»C

Cool, li'C

Cool, 4'C,
HjSOu to pH <2

Cool, 4°C

None required

Cool, U»C

Cool,- H^C,
H2SO2J to pH <2

None required

None required

Cool, 4°C

Cool, it®C,
NaOH to pH >12,
0.6 e ascorbic

acid^^'

None required

HNOo to pH <2,
H2S0^ to pH <2

None required

l4 days

14 days

28 days

48 hours

28 days

48 hours

28 days

20 days

Analyze
immediately

48 hours

14 days^^^

28 days

6 months

Analyze
immediately

I
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - INORGANIC TESTS (Continued)

Parameter name Container^ ̂ ^ Preservat ion ̂ ̂ )(3)
Maximum holding
tirae^^^

Kjeldahl and organic
nitrogen

P, G ^  Cool, 4»C,
HjSOi^ to pH <2

28 days

Metals, except
chromium VI and

mercury

P, G HNO3 to pH <2 6 months

Chromium VI P, G Cool, 4»C 24 hours

Mercury P, G ^ HNO3 to pH <2 28 days

Nitrate P, G Cool, 4°C 48 hours

Nitrate-nitrite P, G Cool, 4»C,
H2S04 to pH <2

28 days

Nitrite P, G Cool, 4''C 48 hours

Oil and grease G Cool, 4»C,
HjSO^ to pH <2

28 days

Organic carbon P, G Cool, U'C, HCl'or
HjSOj^ to pH <2

28 days

Orthophosphate P, G Filter

immediately,
cool, 4°C

48 hours

Oxygen, dissolved G bottle and None required Analyze
probe

Winkler

Phenols

Phosphorus
(elemental)

top

G bottle

and top

G only

Fix on site and

store in dark

Cool, U'C,
HjSO^ to pH <2

Cool, 4°C

inimediately

8 hours

28 days

48 hours

B-7
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - INORGANIC TESTS (Continued)

I

Parameter name Container^ ̂ ̂ Preservation^^^^^^
Maxim^ holding
tirae^^^

/

Phosphorus, total P, G Cool, A'C,
HgSO^ to pH <2

28 days

Residue, total ' P, G Cool, ifC 7 days

Residue, filterable P, G Cool, 4»C 48 hours

Residue,
nonfilterable

(TSS)

P, G Cool, 4®C 7 days

Residue, settleable P, G Cool, 4«C 48 hours

Residue, volatile P, G Cool, 4«C 7 days

Silica P Cool, 4'C 28 days

Specific conductance P, G Cool, 4«C 28 days

Sulfate P, G Cool, 4''C 28 days

Sulfide P, Q Cool, 4'C add zinc
acetate plus
sodium hydroxide
to pH >9

7 days

Sulfite P, G None required Analyze
immediately

Surfactants P, G Cool, 4°C 48 hours

Temperature

y

P, G None required Analyze
immediately

Turbidity P, G Cool, 4°C 48 hours

B-8
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Appendix B
Revision No. 0
Date: g^nmary 22. 1988
Page: B-9 of _L^

polyethylene (P) or ' .^formed UnmedUcely upon sample
'"?;ectirn""For'=ompSslte chemical ^f'irautcrteO sampler

Hazardous is responsible for ^"8f.=Sazardous
such material fo Qpeservation requirements, the Of » gpoftationSreiSrsrHa e ilfs Sporution Bure-
Ss deterilned aSd fna) in uater -1^ "
the following height or less (pH about 1.96 or gre ,
Tirr^^
weight or less (pH about i.o^ & weight or less (pH abouc
solutions at concentrations of 0.35J y solutions at
ib^tfo^ns - IS iliSio|>

■  uf ̂̂S'SFeSTdeliriaS ̂ -^Sbs S"o"n^nle
i£ s iStsSS
^nn^pr time, and has received a '..able for the maximum time

nlr «n6 3(e). Some samples may not be j^j-pjeing laboratory, is

Te'remavefbrtie%idiUon of^ "fUrered'anfthefiaOH is^added to
P- b immediately Oh-Slte before addlh. presereatlee

7  Samples should be fiioereu
for <ii"Olved metals^ GC, tC, or OC/MS

8. Guidance applies to sampie
specific compounds.
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NOTES TO TABLES OF REQUIRED CONTAINERS,
PRESERVATION TECHNIQUES, AND HOLDING TIMES (Continued)

9. Sample receiving no pH adjustment must be analyzed within 7 days of
sampling.

10. The pH adjustment is not required if acrolein will not be measured.
Samples for acrolein receiving no pH adjustment must be analyzed within 3
days of sampling.

11. When the extractable analytes of concern faU within a single chemical
category, the specified preservative and maximum holding times should be
observed for optimum safeguard of sample integrity. When the analytes of
concern fall within two or more chemical categories, the sample may be
preserved by cooling to 4'C, reducing residual chlorine with 0.008J
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9;
samples preserved in this manner may be held 7 days before extraction and
40 days after extraction. Exceptions to this optional preservation and
holding time procedure are noted in footnote 5 (re the requirement for
thiosulfate reduction of residual chlorine), and footnotes 12, 13 (re the
analysis of benzidine).

12. 'If 1,2-dipljenylhydrazine is likely to be present, adjust the pH of the
sample to 4.0 +0.2 to prevent rearrangement to benzidine.

/  13. Extracts may be stored up to 7 days before analysis if storage is
conducted under an inert (oxidant-free) atmosphere.

14. For the analysis of diphenylnitrosamine, add 0.008J Na2S202 and adjust pH
to 7-10 with NapH within 24 hours of sampling.

15. The pH adjustment may be performed upon receipt at the laboratory and may
be omitted if the samples are extracted within 72 hours of collection.
For the analysis of aldrin, add 0.008)t Na2S202.

(

Source: 40 CFR Part 136, Friday October 26, 1984, p. 28

I
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APPENDIX C

^  HEALTH & SAFETY PLAN

FOR A

SURFACE IMPOUNDMENT CLOSURE

AT
;  \

\  \

^"1

'  1

n
I  (

j

AVCO LYCOMING /

NOTE:

This plan is site specific and, at a
minimum, meets the requirements

of 29CFR1910.120 OSHA,
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HEALTH k SAFETY PLAN

I. GENERAL INFORMATION

SITE: Avco Lvcomlng Textron

LOCATION: Stratford Connecticut

PREPARED BY; Dan Watton (Metealf 4 Eddy) DATE: 16 November 1987

OBJECTIVE(S>: Health Safety requireaents for the closure of AVCO Lvcoming

Surface Impoundments ■

PROPOSED DATE OF INVESTIGATION: Spring 1988

BACIGROUND REVIEW: rnmnlete: X Preliainary: Incooplete:

II. SITE/HAZARD OVERVIEW

APPARENT HAZARD;

Serious

Moderate X

Low

None

Unknown

TYPE OF FACILITY:

lop. X

Dump

Landfill

Open

Enc.

Other

STATUS OF FACILITY;

Active X

Inactive

Unknown

WASTE TYPE(S): HASTE CHARACTERISTICS: TYPE/FORM OF HAZARD;

Gas

Liquid

Sludge

Solid

Unknown

Other

X

Toxic X Dust X

Corrosive X Liquid X

Ignitable

Volatile

Fuoes

X Vapors X

Radioactive Contact X

Reactive Respiratory X

Unknown Other

Other IDLH
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(
III. SITE DESCRIPTION 4 HISTORY

DESCRIPTION:

The AVCO facility is owned by the U.S. Army and operated by Avco Lycoming

TEXTRON. The site is located in Stratford Connecticut Just west

(approximately 1,000 feet) from where the Housatonic River enters Long Island

Sound (see Figure 1). The facility activities include the manufacturing of

gas turbine engines. The production of these engines includes the plating of

parts in zinc, cadmium, chrome, copper, magnesium, nickel, and black oxide

baths. The spent plating bath solutions are discharged-to an equalization

lagoon. The wastewater from this lagoon is then pumped to a chemical waste

treatment plant. The waste treatment plant produces a metal hydroxide sludge

which is pumped to one of three sludge storage lagoons (surface

impoundments). The equalization lagoon and the three storage lagoons are now^
I  ̂

being closed.

(

HISTORY:

The operation of the four surface impoundments at AVCO is regulated under

the Resource Conservation and Recovery Act (RCRA) since the effective date of

these regulations on 19 November 1980. In compliance with the first
V

requirement of RCRA, AVCO submitted a Part A permit application to the U.S.

EPA on 13 November 1980. When RCRA was amended by the Hazardous and Solid

Waste Amendments of 198^, AVCO submitted a Part B permit application to the

U.S. EPA and the Connecticut Department of Environmental Protection (DEP).

Until this permit application is reviewed and the final RCRA permit is issued,

AVCO is considered to be operating it's four impoundments under "interim

status".

I

)

J
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AVCO has since modified it's chemical waste treatment plant to include an

equalization tank to replace the equalization lagoon, and a filtration process

which requires off-site disposal to replace the three sludge lagoons. AVCO

now plans to close the four impoundments. These impoundments cpntain

hazardous waste as regulated under 40 CFR.

The closure of these lagoons will require pumping of isurface waters for

onsite treatment, pumping out sludge for offsite disposal, excavating and

decontaminating impoundment pumping equipment, excavating impoundment soils

for offsite disposal, and capping impoundments for final^losure.

I

I
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IV. HAZARD EVALUATIOM

The hazard potential to workers performing surface impoundment closure

activities on this site is rated at low to moderate. The highest potential

for workers to be exposed to contaminants will be during sludge excavation

activities. During these activities, contaminants are likely to be released

in the form of vapors and toxic particulates. In addition to air

contaminants, the possibility exists for workers to come in contact with

contaminate'd surface waters and sludge. A summary of chemical hazards is

provided in Table 1.

Other hazards which workers might encounter include physical injury from

heavy equipment, injuries from falls and trips, and injury from heat stress

and/or cold stress. Workers should be aware of the symptoms of heat stress

and cold stress as provided in Appendix A, and should schedule work rest

periods based on weather conditions.



r TABLE 1. CHEMICAL HAZARDS

Compound Route of Exposure

BENZENE Inhalation Absorption
Ingestion Contact

Symptoms/Target Organs

ETHYLBENZENE Inhalation Ingestion Contact

Can cause irritation to eyes,
nose, and respiratory system,
headaches nausea,
dermatitis, and fatigue. Can
result in damage to blood,
central nervous system, skin,
bone marrow, eyes, and
respiratory system.

TLV«.s 10 ppm
[suspected carcinogen]

Can cause irritation to skin,
headaches, insomnia,
dermatitis, and muscle
fatigue. Can damage central
nervous system, kidneys, and
skin.

I

TRICHLOROETHYLENE Inhalation Ingestion Contact

DICHLOROBENZENE Inhalation Absorption
Ingestion'Contact

TLV = 100 ppm

Can cause headaches, vertigo,
visual distortion, tremors,
nausea, and irritation to
eyes and skin. Can result in
damage to respiratory system,
heart, liver, kidneys central
nervous system, and skin.

TLV = 50 ppm

Can cause irritation to nose,
eyes, and skin. Can result •
in damage to liver, kidneys,
skin, and eyes.

TLV s 50 ppm

The TLV (Threshold Limit Value) is defined as the concentration of a
chemical in air to which a worker can be exposed 8 hours/day at 40
hours/week without suffering adverse effect. The TLV's given were obtained
from the 1987-1988 TLV guide of the American Conference of Governmental
Industrial Hygienists. ^



TABLE 1 (Continued). CHEMICAL HAZARDS

Compound Route of Exposure Symptoms/Target Organs

CYANIDE Ingestion Contact Can cause weakness,
headaches, confusion, nausea,
vomiting, slow gasping,
asphyxiation, and irritation
to eyes and skin. Can cause
damage to central nervous
system, cardiovascular
system, liver, kidneys, and
skin.

TLV = 5 mg/m^

CHROME

(soluble)
Ingestion Contact

TOLUENE Inhalation

Absorption
Ingestion
Contact

Can cause sensitized

dermatitis resulting in skin
damage.

TLV =0.05 mg/m3
[suspected carcinogen]

Can cause irritation to

skin, headaches, insomnia,
dematitis, and muscle
fatigue. Can damage central
nervous system, kidneys,
and skin.

TVL = 100 ppm



r V. SITE SAFETY WORK PLAN

PERSONNEL

General:

The contractor shall identify responsible personnel who will be onsite

performing the basin closure activities. These personnel shall include:

RESPONSIBILITY NAME TASK DESCRIPTION

Project Manager Oversee and coordinate
all technical aspects
of the project.

Corporate Safety Officer Review project scope
of work and assure

that all workers

'  understand and comply
with the safety plan.

Project Foreman Coordinate project
operations from
onsite.

Site Safety Officer Enforce all aspects of
the safety plan and
identify new hazards.

SAFETY BRIEFING

A site safety briefing will be held onsite prior to initiating

operations. All workers will attend this briefing. Immediately after the

discovery of real or potential hazards which were not anticipated, a safety

briefing will be held. Prior to any new or non-scheduled operation, a safety

briefing will be held.

The safety briefing will present the following information:
)

•  The hazards workers face

•  Hazard monitoring techniques

•  Personnel protective equipment requirements

8
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Personnel protective equipment use

Decontamination procedures

Safe operation procedures*for heavy equipment

Response to injuries

Response to fires

Chain of command

SAFETY TRAINING/MEDICAL SURVEILLANCE
"  ̂

All workers shall participate in a safety training program and a medical

surveillance program prior to working on this site. The regulations in 29 CFR

1910.120 (OSHA) shall be complied with regarding worker safety training and

medical surveillance. A copy of 29 CFR 1910.120 is provided in Appendix B.

GEJiERAL SAFETY REQUIREMENTS

•  All persons entering and/or working on the site shall read, sign and
become familiar with this Health A Safety Plan. The master copy will
be available on-site through the Health & Safety Officer.

•  No employee or subcontractor may be allowed on-site without the prior
knowledge and consent of the site Health & Safety Officer.

•  There will be no activities conducted on-site without sufficient
backup personnel. At a minimum, two persons, must be present at the
site.

•  All contractor or subcontractor personnel shall bring to the
attention of the site Health & Safety Officer or resident project
representative any unsafe condition or practice associated with the
site activities that they are unable to correct themselves.

There will be no smoking, eating, chewing gun, or drinking in the
restricted area.

•  Hands shall be thoroughly cleaned prior to smoking, eating or other
activities oufside the restricted area.



I
Horksrs nu'. Avoid unnecsssary contamination (i<6., walking through
known or su:,pected "hot" zones or contaminated puddles, kneeling or
sitting on the ground, leaning against potentially contaminated
equipment).

Personnel will be fit tested and issued an individual respirator to
ensure a proper face to mask seal prior to work startup.

Respiratory devices may not be worn with beards, long sideburns, or
under the conditions that prevent a prqper seal.

Respiratory devices may not be worn with contact lenses.

Aerial obstructions such as powerlines will be identified prior to
operation of large construction equipment.

Verification of buried electrical cables, powerlines, utility lines
and communications lines will proceed excavation activities.

At a minimum all construction and excavation activities shall meet
the safety requirements in 29 CFR 1926.600-.606 (OSHA).

PERSONNEL PROTgCTIVE EQPIPMENT (PPE)

Equipment Staging and Preparation:

All operations required for equipment staging and preparation will be

performed in Level D PPE. Level D will consist of the following:

•  Hard hat and safety goggles

•  Routine work clothing (e.g., coveralls)

•  Disposable cotton work gloves

Neoprene steel toe/steel shank work boots

Basin Surface Water Removal:

Removal of basin surface waters (pumping operations) will be performed in

Level D PPE. Level D will consist of the following:

•  Hard hat with face splash shield

•  Disposable tyvek coveralls over routine work clothing

10
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•  Nitrite latex gloves over disposable vinyl gloves

Neoprene steel toe/steel shank work boots ^

Sludge and Decommissioned Waste Water Piping Removal:

Removal of basin sludge and associated piping will be performed in Level

C PPE. Level C will consist of the following:

Hard hat ^

Disposable tyvek coveralls over routine work/clothing

Nitrate latex gloves over disposable vinyl gloves

Neoprene steel toe/steel shank work boots

Full face air purifying respirator equipped with organic vapor/acid
gas/toxic particulate filter cartridges or cannisters

Basin Cap Construction: ^

Construction of the basin cap will be performed in Level D PPE. Level D

will consist of the following:

•  Hard hat and safety goggles

•  Routine work clothing

•  Disposable cotton gloves

•  Neoprene steel toe/steel shank work boots

MONITORING EQUIPMENT

f

General:

The site safety officer will monitor the ambient air for total organic

vapor concentrations and combustible gasses during all onsite operations. The

site safety officer will establish air monitoring frequency based on type of

operations being performed. Air monitoring will be performed by a portable

n



r
Photo-Ionization Detector (PID) with an electron volt,range able to detect

BENZENE. A portable combustible gas indicator will also be used to detect

percent ranges of the lower explosive limit (LEL).

All monitoring equipment will be operated, maintained an calibrated

according to the manufacturers equipment operations manual.

MONITORING CONTINGENCIES

1. Any consistent "continuous reading" detection in the breathing zone of 5
ppm (1/2 the TLV of BENZENE) on the photo-ionization detector will require
workers to don LEVEL C protective equipment. Level C will consist of the
following:

•  ■ Hard hat

•  Disposable tyvek coveralls over routine work clothing

•  Nitrile latex gloves over disposable vinyl gloves

•  Neoprene steel toe/steel shank work boots

•  Full face air purifying respirator equipped with Organic Vapor/Acid
gas/toxic particulate filter cartridges or canisters

2. Any consistent "continuous reading" detection in the breathing zone of 100
ppm on the photo-ionization detector will require workers to egress from
the site. The safety officer will then determine the need for additional
air monitoring, change work procedures, or the possible use of supplied
air breathing equipment for workers.

3. Any detection of 19. of greater on the combustible gas indicator will
require an egress from the site and notification of AVCO security.

DECONTAMINATION

Personnel:

Personnel decontamination will consist of good work practice, maximum use

of disposable clothing, personal hygiene and a field decontamination station

12
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to be used at the completion of each work evolution. Because the likeliest

point of personnel contact with contaminants will be the feet and hands, the

field decontamination will involve the following steps:

1. Boots will be scrubbed with a water and mild soap solution before
they are removed.

2. Outer gloves will be washed with a water and mild soap solution
before they are removed.

3. Disposable coveralls will be removed and disposed of in a plastic
trash bag.

4. Inner gloves (vinyl surgical) will be removed and disposed of in a
plastic trash bag.

The personnel decontamination station will be positioned at a location

lust outside of the contaminated area and in the clean zone. The components

of the decontamination station will consist of:

Long handle scrub brushes (3. each)

Metal wash basins large enough to step into (2 each)

Hand pressurized sprayer (1 each)

Plastic sheeting (3 rolls)

Plastic tubs or bowls for washing hands (2 each)

Plastic trash cans with trash liners (3 each)

Table
(1 each)

First aid kit (1 each)

Portable eye wash (2 each)

Mild soap solution (1 gallon)

5 gallon water container (1 each)

Class A, B, C fire extinguisher ^ (1 each)

13
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Equipment:

All equipment shall be decontaminated before leaving the site. Heavy ,

equipment (trucks, backhoes, etc.) directly involved in on-site activities

shall be either steam cleaned then scrubbed with a water and mild soap

solution or washed under high pressure water then scrubbed with a water and

mild soap solution before departing the site. Light equipment (shovels,

pails, hand tools) shall be scrubbed with a mild soap and water solution

followed by a rinse before being removed from the site..^ All electronic

monitoring equipment will be wrapped in clear plastic with openings for

sampling ports. Field decontamination of equipment will be performed by the

following steps:

1. Physically remove packed dirt and grit with wire brushes

2. Steam clean with water/soap solution

4. Allow to air dry before departing the site

COMSTRUCTION DERIVED WASTE

Solid Waste:

All solid waste generated onsite such as disposable coveralls, gloves,

soda cans, packing boxes, and general trash will be treated as "non-

hazardous". This waste will be disposed of as a municipal trash.

Liquid Waste:

All liquid waste from decontamination rinse water will be collected in

the sump by the vehicle decontamination pad and pumped to the head of the

existing onsite waste water treatment works.

14
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INJURIES/EMERGEMCIES

Injury:

If an injury should occur, the victim shall be removed from potentially

contaminated areas if possible, immobilized if necessary, and transported to

the local hospital for treatment. If the victim has received a potential

spinal injury, they should be immobilized if possible and transported to the

local hospital by a trained ambulance "EMS" crew. Minor injuries such as

small cuts and lacerations can be treated onsite by qualified first aid

trained workers. All potentially contaminated clothing should be removed from

an injured worker onsite prior to medical treatment.

A copy of this plan should be given to the emergency room chief physician

at the Bridgeport Hospital prior to startup of field operations.

Fire:

In the event of fire, the following steps should be taken:
y

1. Attempt to extinguish or control fire with Class A, B, C, fire
extinguishers

2. Notify local fire department

3. Remove vehicles from area

4. Remove flammable materials such as fuels and solvents from area

5. Egress from site to an upwind position

6. Perform a personnel count "verification"

7. Await fire fighting forces

15



f  WORK ZOMES
During all project operations, a series of work,zones will be established

as shown in Figure 2. These zones include a "Hot Zone" or area of work where

contamination is probable, a "Decontamination Zone" where personnel and

equipment will be decontaminated after work evolutions, and a "Cool Zone" or

staging area where clean equipment can be staged and workers can rest.

i  I

16
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r
VI. EMERGENCY INFORMATION

LOCAL RESOURCES

Ambulance;

Fire:

Police:

Security:

Hospital:

911 (Emergency Service Dispatch)

911 (Emergency Service Dispatch)

911 (Emergency Service Dispatch)

385-2231 (AVCO Security)

384-3566 (Bridgeport Hospital)

HOSPITAL LOCATION

EMERGENCY CONTACTS

(

Responsibility

Bridgeport Hospital
267 Grant Street
Bridgeport, Connecticut
(See Figure 3 for directions)

Name Phone-Number

Client Contact (AVCO)

Project Manager

Project Foreman

Site Safety Officer

18
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FIRST AID

COLD STRESS (Frostbite)

Sypptoms;

Shivering, numbness, low body
temperature, drowsiness and
muscular weakness.

Can result in unconsciousness,
shock, heart fibrillation and
death due to heart failure.

Treatment:

Protect frozen area from injury.
Wrap the victim in a blanket and

place him/her in a warm vehicle
or indoors. Administer warm

drinks.

For frostbite, cover the frozen
part, bring victim indoors and
warm the frozen part quickly in
warm water (102O-105OF).
DO TJOT MASSAGE THE FROZEN PART.

Place sterile gauze between frozen
fingers and toes and elevate.
GET fgPICAL CARE.

Prevention:

Schedule regular work breaks based
on weather conditions.

nEAT STRESS (Stroke.Cramps.Exhaustion)

Symptoms:

. Stroke - high body temperature (106°F),
lack of sweating, rapid pulse,
unconsciousness.

Can lead to death.

GET MEDICAL CARE

. Cramps - muscular pains and spasms.

. Exhaustion - skin is cool and clammy,
body temperature may be slightly
elevated, weakness, nausea and
dizziness.

Treatment:

^lake victim comfortable, loosen clothing,
lay victim down and elevate feet,
administer drinks \Jlth electrolytes
(Gator-Aid or water/salt solution).
If victim vomits, do not administer
any more fluids and GET >1EDICAL CARE.

Prevention:

Schedule regular work breaks based on
weather and protective clothing use.

r]
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EMERGENCY FIRST AID

WOUNDS

1. Control Wooding
a. diroct prossuro on wound wKh a

sterilo dressing (If available)
b. elevate Injured area If possible
c. pressure to supplying blood vessel

2. Apply dry sterile dressings and bandages
3. Cleanse minor injuries thoroughly. Use

plain soap and water (your hands first)
4. If evidence of infection appears,

see a doctor

FRACTURES

1.

2.

4.

Do not move the victim
Keep the broken borte ends and
adjacent joint quiet
If a wound is present, control
the bleeding'
Apply splints

i

SHOCK

1. Limit activity
2. Lay victim down
3. Prevent loss of body heat
4. Shock can be FATAL—

send for medical help

Know what to do...

IN CASE OF A SERIOUS ACCIDENT:

1. RESCUE: Remove victim from
.. a dangerous situation

2. CHECK BREATHING: give artificial
respiration'if necessary

3. CONTROL SEVERE BLEEDING:
use direct pressure

4. DILUTE POISONS: use large quantities
of milk or water

5. CALL FOR HELP-
GIVE THIS INFORMATION

L - location of emergency
I  injury (numbes and type)
F  first aid given
E  equipment needed or available

I
1  i

:  I

POISONING ^
1. Dilute with milk or water
2. Call the poison information center
3. If breathing stops, use artificial

respiration
4. Call an ambulance if necessary

AMMonx

BURNS

1. Relieve pain and prevent contamination
a. small minor burns—<old water

b. large extensive bums—dry sterile
dressings

2. Treat for shock
3. Seek medical assistance

... take a free Red Cross course
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STOPPAGE OF BREATHING

1. Give artificial raapiratJon

a. mouth to mouth method
1. tilt vlctim't head back. .

chin pointing up
2. look, listen and feel for breathing
3. close victim's nostrils by pinching
4. Inhale

5. make a tight seal over victim's
mouth with your mouth

6. Inflate victim's lungs with 4 quick,
full breaths

7. watch victim's chest while listening
for air return

S. breathe for adults: once every
5 seconds—for children:
once every 3 seconds

2. Call an ambulance

I

/7

n

V/

I

heart ATTACK

Symptoms: chest pain, breathing difficulty,
bluish color of face and
finger nails

First Aid:

1. Comfortable position
2. Raise head and chest

if breathing difficult
3. If breathing stops, apply artificial

respiration
4. Get medical aid fast—physician or

person trained in CPR...
Give CPR (Cardiopulfflonary resuscitation)
if trained:

A_Alrway opened. Look, listen, feel for
breathing. Tilt head to open airway.

B—Breathing restored. Give mouth-to-
mouth artificial respiration.

0—Circulation restored. Check for pulse.
Use external cardiac compression.

Single rescuer: 15 chest compressions
(3 80 per minute, alternate with
2 quick lung inflations.
Two rescuers: Chest compression
(g 60 per minute, lung inflation every
fifth compression without pause.

SIMPLE FAINTING

1. Keep victim lying down with feet

Know what to do...

2.

elevated until recovery is complete
Bathe face gently with cool water

HEAT EXHAUSTION

1. Provide rest
2. Apply cool, wet cloths
3. Give sips of cool water for 1 hour

(one tap. salt per glass)

FROSTBITE

1. Cover the frozen part
2. Provide extra clothing and blankets
3. Quickly immerse chilled part in

warm water (102°-105®)
4. Do not rub
5. Give a warm non-alcoholic drink
6. SEEK MEDICAL ASSISTANCE

... Uke a free Red Cross course
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FIRST AID*F0ff

If victim can cough, speak, breathe Dp not Interfere

I

Have someone calf for heip.

If victim cannot

cough
speak
breathe

TAKE ACTION: FOR CONSCIOUS VICTIM

r

t
L

4 0giCKiAecaL0«t 4 MANUAL TNilurrt

Repeat steps until effective or until victim becomes unconscious.

TAKE ACTION: FOR UNCONSCIOUS VICTIM

If

I
PWQCN

4 MANUAL THNUrreilACABLOVBmtovtimLATi

—Repeat steps until effective.

Continue artificial ventilation or CPR, as indicated
Ev%fyont shooid toim how to porform tht abov« flrtt aid ttopt for choUng
and how to gtv« mouth-t^moutft and cardioputmonary muadtatioa Gal

^  your local Rad Croaa chapter for Irrformation on th4M and other flnt aM
ftaehniquaa.

Aadomwi mmm may mum in|unr. Oo mi pMctio m mmH AMCaiCAN UO CMOSS 4-
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DEPARTyEKT OF LABOR

^ ̂ upitlonal Saftty and Haalth
ninistratlon

29 CFR Part ItIO

(OodcttNaS-TaOA]

Hazardoua Wasta Oparatlona and
Emaf ganqf Raapooaa

aocmcy: Occupational Safety and
Health Adminiatration; Labor.

ACnCN; Notica of propoaed rulemakisf
and public hearinga.

•UMMAirr: The Occupational Safety and
Health Adminiatration (OSHA) ia
propcaing to amend the OSHA
atandarda for haxardoua waata
opera tiona and emergency reaponaa in
29 CFR 1910.12a OSHA propoaea a
permanent Rnal itandard to replace the
interim final rule aa required by
G)ngreaa in the Superfund Amendnenta
and Reauthorixation Act of 1986 (SARA)
(Pub. L 99-499). The interim final rule
wai publiahed in the Federal Regiatar on
December 19.1966 (51 FR 45654).
Employeea involved in operatlona

covered by the Comprehenaivt
Environmental Responae. Compenaation
and Liability Act of 1960 aa amended
(CEROA or •^uperfund" Act) (42 UAC

yyi et in certain hazardoua waata
;ra tiona conducted under the

^source Conaervation and Recovery
Act of 1976 as amended (RCRA) [42 , ,
U.S.C 6001 et aeq.], and in any
emergency reaponae to i^ddenta
involving hazardoua aubatancea would
be covered by thia propoaed rule.
The iaauancc of thia propoaed rule ia

mandated by aection 126(b) of SARA.
The proposed rule will regulate
employee safety and health at
hazardoua waste operatiooa and during
emergency reaponae to hazardoua
aubatance inddenta.
Informal public hearings bn the

subject of this rulemaking are scheduled
to afford interested parties with the
opportunity to comment on OSHA*a
propoaala.
OATu: 1. Comments and informatioB on
this proposal must be received on or
before October 5,1967.
2. The informal public hearings will

begin at 9:30 AM. daily and are
scheduled aa follows:

October 13-16 and 20-23,1967;
Waahingtotu DC

October 27-30,1967; San Frandaco, CA

3. Notices of Intention to appear at the
informal public hearings must be
oitmarked September 21,1967.
\ Written commenta, teatimony, and
evidence which will be offered into

the informal public baarlng record muat
be postmarked by October S, 1967.
Because of the limited time frame
allowed OSHA for development of the
final rule aa a result of the statutory
guidance given in SARA. OSHA does
not expect to grant requeata for
•xtansiona of time for aubmitting
commenta in reaponae to thb notice.
ADoaeaacs: i. Commenta and
Information on the proposal should be
sent in quadruplicate to the Docket
GfTice. Docket No. S-TaOA,
Occupitional Safety and Health
Adminiitration. Room N-3670, US.
Department of Labor. 200 Constitution
Avenue NW., Washington, DC 202ia
Commenta and information received,
notices of intention to appear, teatimony
and evidenca may also be inspected and
copied in the Docket Offica,
1, Ihe informal public hearings will be

held at the follow^ locationa:
a. Waahington, DC—Frances Ptrkina

Department of Labor Building -
Auditorium. 200 Constitution Avenue
NW., Washington, DC 20210,
b. San Frandaco, CA—Ramada

Renaiisance Hotel 55 Cyril Magnin SL*
(Market at 5th Street), Su Frandaco,
CA 94102.415-392-800a

S. Notices of intention to appear and
testimony and documentary evidence
which will be introduced into the ^
informal public bearing record muat be
sent in quadruplicate to Mr. Thomaa
Hall U.S Department of Labor,
Occupational Safety and Health ^ *
Adminiatration. Division of Consumer
Affaira. Room N-3640,200 Constitution
Avenue NW., Washington, DC 202ia

roe auirmcR tMaonAiATYOM comtact:

Propaed Rule: Mr. James F. Foster, US.
Department of Libor. Occupational
Safety and Health Administration,'
Division of Consumer Affairs, Room N-
3647,200 Conatltutioo Avenue. NW.,
Washington. DC 202ia 202-523-6151.
Public Hearing: Mr. Thomas Hall. US^

Department of lAbor. Occupational
Safety and Health Administration,
Division of Consumer Affairs, Room N-
3647,200 Conatltutioo Avenue, NW., -
Waibington, DC 202ia 202-523-6615.

tumzMairrAitY inforiaatiom; . r >

i Background

The US. Environmental Protectiott -
Agency estimates that approximately 57
million metric tons of hazardoua waata
are produced each year in tht United
States'. These waatea muat be traatad -

and stored or diapoaed in a manner that
protects the environment from the
adverse affects of the various
constituents of those waatea.

In reaponae to the need to protect the
environment from the improper diipoaal
of these hazardoua waatea, Gongreaa, •
over the yeart,~haa enacted several
pieces of legislation intended tocontrol
the nation's hazardoua waste problem.
Federal laws passed in 1965 ' and 1970 *
initially addressed solid waste disposal
Several other pieces of legislation have
been tnacted by Coozresa that have
ultimately led to the development of thia
grapoaed rule and they are diacuaacd

Ai The Resource Conservation and
Recovery Act of 1976

llie first comprehensive, federal effort
to deal with the solid waste problem in
general and hazardoua waata
specifically, cama with the passage of
the Resource Conaervation and
Racovery Act of 1976 (RCRA).^ The act
provides for the development of federal
and state i>rograma for otherwise
onregulat^ land disposal of waste
materials and for tht development of
resource recovery programs. It regulates
anyone engaged in the creation,
transportation, treatment and disposal
of **haxardoaa wastes.** It also regulates
fadlitiea for the ditpoaal of all solid
wastes and prohibits the use of open
dumps for solid waatea in favor of
requiring sanitary iandfilla.
Thert are however many hazardoua

waste disposal sites that were created
prior to the passage of RCRA. Tlieaa
aitea are often abandoned and contain
unknown quantities of unknown wastes.

B. The Comprehensive, Environmental
Response. Compensation and Liability
Act of 1960

In response to the need to cletn^up
and properly reclaim these pre*RCRA
aitea Congress enacted the
Comprehensive, Environmental
Response, Compenaation and Liability
Act of 1980 (CERCLA) * commonly
known aa **Superfund.'* Superfund
attablished two related funds to be used
for the immediati removal of hazardous
aubatancea released into the

. environment Superfund ia intended to
establish a mechaiuam of responae for
' the immediate clean-up of haxardoua
waste contamination ̂ m accidental

* UA Cnvtronatffltal Prottctloo Aftfiqr.
JTwrySodyj Probltm Haiardom Woabt til (IS

•  Wutc DUpoul Acs. Pah. L Na I
•Uttt.

' Kmoutoi lt#oov«ry Act Pub. L Na fl-41Z M
gut 1427 uid Pub. L 0-14.87 Slat Q.

«48UJ.Cse(nWM9-
*42U5.CB«n WMS'
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•pilli tud frtwi dhmnlc
damtfe tudh U asBociated wUh
•baadooed bazardoua waiSe dlapaul
aitea.
the Weatmenl wd disposri af

hazarciom wattsa »der RCRA aod
CroCLAcraatei a aigidCcaiitcMcl^tha
aafety and health of employeea who ••
work ia treamenl and dUpoait
opentioaa.Exposure to haaardoaa •
wastaa through akla contact, akia *
ahsorptioa aad inhalation poae the fmd
signiTicaat liakt to employees Employ
expouas to these risks occart whaa
employees respond to hszardouswssl^
emergesdes, vrhen they work arilh
haxardous wastes during ftotage,
treatment and disposal op^atkms or
when they parta'pate ka dit claaa-«p of
abandons-waste siiss, . •
. This risk of exposure and the need far
protecting employees expooed lo
^zsrdous wastes (s addressed Id the
*Superfaad AmeodmieaUs and
ReaathoRzadoa Act aflMT 9ARA).

C StJiperf^S AjnatdinMiM aad
ReauthonMatJonAeiofiUB

On October 17.1986, the Presidof . -
signed into law the *^Supf9h0ai
Amendreents tnd JteandiorEzalioB Act
of 1986- (SAJtA^« As part of SA3tA.la
i 126 of Tide L Coogreas addressed Mu
risk of iniufy to empioyees try providiag
that the Saaetary of Labor fSecretary-l
iisae interim final worksr pretectiaa
regulations srithin 90 days after the data
of enactment of ShARA ti^ arouU
provide no lass protection Xor workeis
engaged in hazardous waste operations
than the pnitecb'ons oontikied ia the
US. EaTironmental ProtactioD Agency^
(EPA) -Health and Saiiety RaqtiirezaoaU
for Employees Engaged in FteU
Activities- msnusi (EPA Order 1440.21
dated 198L and the eadstingOSHA
standards snder Subpsrt C af 21CR
Part 1926. OSHA published those
interim final reguiatioas in the FadoBrf
Register on December IJl 1966 (SI Hk
45654). A cotrecbGO Mtioe wsLB
published on May 4.1967 (52 FR162411.
With the exoeptioa of a brw pimisiuBa
that bad delayed start-ap datem OSHA*b
interim final regulatioBS Imiaiim
efEsctive on Deoember 19.1966 In
acoordaace anth sactkm 12S(e|. and
apply to all regulated workplaoes saittt
the final rale developed under sac^ioBs
128{aHcl| and proposed today baccsnes
effecbvi.

Section 126(a} of SARA provides that
the Secretary dialir.,.pur*uanlln
section 8 of Ae Occupationsl SaScI j and
Health Act of t970. proimolgate
stsndsrdi for the health and ssfsty of

«Pub.L

.am^Aoyeet engaged inhsxtrdota wsdti
^operatkms.- These standards nmst be
promulgated within one year after 4e
date of enactment of SARA."n)is notica
Initiates (he devdopment of those ;
standards by Issuing proposed
ngulatSona es Indicated in section
126(bl of SARA. SARA furfterpnrrtdes
in section 126(b). thai the proposed
regtriations address, as a mirdmuiB,
certain worker protection provlslaoa.
These are: iSte analysli. trainlpg.
medical survelDtnct.penonil
protective eqtdpment tnglneering
controls, maximum exposure Vmlta.
faiformatkmal proems, niateriala
handling, new teafvsology progrtiXMU
decontamination procedures, and
amergency response. Whilt some oT
these worker protection proiiaioos were
addressed in (he Interim Tinil nile. flds
proposed rule wiQ addresii as a
minimum. lO proviiioni under aerlino
12^) of SARA. .
• T^oanllo section 128(c] of SARA,
the final regulitiops prosB^ated aader
aectioa I26(a] are to iakt affect eoe jraar
after the dale they art proamlgaled.
Section 12fl(c] also pmidea that the *
final reguiatioas art to Include each of -
the worker protactioa proviiioaa Haled
in section 126(b) unless the Semaleiy
determiaes that (he endeact lo the
public record developed during this -
nitemaking and contidered as a whole
does not SMpport indkmoti of any each
proviiioo. . -
This prtapoaed rale has been odaplad

fnrm (he iangoage of (he tnierin fiDal
Xttle. Changes have been made to
addreat mare fuUy (he proviaiona wfaidi
Congress had directed Agaocy Id
cover in propoaei OSHA atllicad the
langoigt frocn EPA manual cutltM
Health and Safety Requirements far -
Employees Engaged ia FleM Activities*
(1981] and the language of OSHA*s
aafety and health atandarda te Subpait
C of 29 CFR Part 1928 to develop the
inteifni final rale, and iiHJch of that tame
language U also used In thk propoaaL
The interim final nde elso contaiai
language taken from various docurecBts
issued either iotntly or by the EPA.
OSHA. the U.S. Coast Guard, and fte
National Institute forOccupatlond
Safety and Health fNlOSH). and that
language hat also been wA \n
preparing this yoposed reto.
OSHA has specifically used ftf Joint

OSHA/EPA/USCC/NIOSH manad
enlifled. '^cupatfonal Safety and
Health Guidance Manual for Hazardant
Waste Site Acf/v^es* (Preamble
Reference 8). as an outline in prepari^
the interim rule and this propoatl.T^
manual was developed as a result ofihe
collaborative efforts of professionals

representing tibe four agenc!ei.Theae
profeasionals. who are knowledgeible
in hazardous waste operations, worked
with over 100 experts and oiganizatloos
in the development of the critaria
contained in this manual. The manud
was published in October 1985 tnd Is
public inronnatlon.The manual h a
guidance document for managers
responsible for occupational safety and
health progrms at Inactive hazardous
waste sHas-lhe manaal Is intended lor
use government oiTidals at aO levels
and contraciors involved in hazardous
waste operations. The manual provides
general guidance and la Intendi^ to be
used as a prelimlxiary basis for
developing a specific health and safety
program for hazardous wasie
operations. Further, the maior aubjeot
areas listed in section 126(b) of SARA
art nearly identical to the major
chapters in the manual Ihe language of
the propoaed rule alec clarifies som
oonfue^ ia (he iaterim nde (hat OSHA
has identified siaoe the promuigatiou of
the interim fioalrila.. .

Q. Summary and fixjdautioa of lha
Staodaid

Ptiragroph (aj tkvpe. applkot'cn md
defmiti

.  In paragraph (a)(1). Scope. OS^
proposes to use the scope of the ioii
final nile for Hazardous Wasta
Operations and Emergency Responae
published in the Fedecal Ragisiar on
' Deoember la 1986 (SI FR 45654) with
acme modification. The acope of the
ifitahmnik included the ibtiowmg:

I

I

I

fi) Kazwdmja jubtUiice i
operstiens mader Ihe Compreki
Environmenul Respoott. Compeaialwo. md
Uibility Act of 1960 as imended (CERCLA).
iocludina initial invcstigiacmt vt CERGIA
sites bclort (he preieoct or abtaant ei
hazirdous fubslancti has bcaa ascarisiaid;
(il] Major oorractive scoons laksn ia dean-

up operations under the Resource
Cooferveflon andRecovcxy Art of 1975 as
emended (RCRA);
(W) Operetiont kieolving bazardow mvrte.

•lortge. disposal and treetvnent facniliea
ragulated wider 40 CFR Parts 284 and 286
puriuait to RCRA. eaoept ior amail qoantity
feaerstori snd those aaptoyeri with kas
than 90 days aoanalation of haxardeua
waitea as definad in 40 CFR 2ftI.SC
(iv) Hazardous wute operatioos sites (hat

have bean designated for clean-up by state or
local governmental euthoritiaa: and
(t) Emergency response operations for

releases or lebttantial threats of releases of
hazardous subrtancee, and post-emergency
rceponee operations ta eudh releeiet at an
woripUaes iociadina thon not defizwd m
paraaraphs iaj(lj(ij throajh WUriv)-

OSHA If proposing to modify
paragraph taRl) of the Interim rule by
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1

t

.oving lh« exception In w-'"'
•:iil to peregraph (a)(2)(iiO •nd >»y
ally reviaing the itnicture and
the language of tha inlcnm nila

viihout changing the scope ̂  ~
- roposal. The modificalions to the text .
e lo organixe the varioue • » •
ubparagraphs on scope into proper
Toups of coverage. -t .
To further clartfy scope, non-
Tiergency response coverage has oeen
eft in paragraph (a)(1) and emergency
iponse coverage has been given lU
ivn paragraph In (a)(2). The
nergency response has been dann^
I well. Tlie change makes dear that it
% employers whose employees have a
reasonable possibility" of engaging in .
emergency response operations are
covered. Employers whose employees
would not have such a reasonable
possibility are not covered.
Who iM CovondT

The scope of this rulemaking has been
a major issue during the development
and promulgation of the interim final
rule and this propoaaL OSHA la
p0questing specific comment on whethtf
our inlerpreUtion of scope la too broad
or too narrow.
The proposed standard would cow

the same three basic areas covered by
mteriffl final rule.

T^CLAFadlitief

ror the purposes of this proposal,
CERCLA sites Indude hazardous
substance response operations at sites
regulated under 40 m Subpart F,
RCKA dosure activities conducted
under 40 CFR 265. Subpurt C, thoM iitee
•imiUr to CEROA lite, thet have l^n
designated for cleuHip by Sute or local .
govemmenta.

ILRCRA Facilities

OSHA would ilao continue to regulate
RCRA treatment, atorage and disposal
(T/S/D) facilitiaa. T/S/D facilities range
from the typical generator with a
hazardous wiste storage area to the ^
large, complex hazardous watte dump.
EPA estimates that approxlmataly SO
percent of all generatora alto treat,
etore. or dispose of their haxardoua '
wastes and thereby qualiftr •• • T/S/D
facility. Over 3aOOO T/S/D fadUtiea
notified EPA in 1980 that they would
quali^ for regulation under aection 3004
ofRC3tA. - •
The term "T/S/D" la commonly used

to refer lo the thiee different haxardoua
waste management activities that are
regulated under RQIA section 3004, and
vhich thus require a permit under RCRA
"tion 3005. For the purposes of this

trestment storage, and disposal
.^JUties are defined as follows: •

A -trMtment fadUty" InvoWea am j'
plfce of employment where any melno<L
tachniqua. or proceaa. Induding
neutralizatioa designed to tha
phyaicaL chemicaL or bioli®cai •. • - •
character or composition of any
hazardous waste so as to racovar energy
or material reaourcea from tha waste, or
so as to render such waste non-hazardous, or less hazardowsefer to •
tranaport etore or dlapoaa w * ,
amenable for recovery, amenable for
atorage. or reduce to yolumeJ .
The term "atorage fadhty ••

any place of employment used to
hazardous waste for a temporary period,
at the end of which the hezardoua waata
ta treated, disposed of, or atorad

**^0 term "dispoMl facility" to
any placa of employment used for ™
discharge, deposit, injection, dumping
spilling, leaking, or placing of any solid
waste or hazardous waste into or on any
land or water so that such solid waste or
hazardous waate or any conatltueat _
thereof may enter the environment or oo
emitted into the air or diicharge into any

-¥£'£5»f7smt:SS;-«id
mot be covered by this riilemsking:
% Fic^ties that dispose of hazaroous

waste by means of ocean diipo^pursuant to a permit issued und« the •
Marine Protectiona Research, and
Sanctuaries AcL
r The disposal of hazardous waste by

underground injection pursuant to a
permit issued under the Safe Drinking
Water Act underground tnjectloa wntrol
program. ,"
9. A publicly owned tisatment work

(POTW) which treaU or atorw
hatuiout waatea which era deBvarad
to tha POTW by a tranaport vahldt or
vessel or throuu a plpf* .
4. T/S/D fatties svhich operata

under a state hazardous waste program
authorized pursuant to RCRA section

5. Fadlltie, authorized by a ^
^ manage toduatrial or municipal aoUd
waste. If the only hazardous waste
handed by such a facility is otherwlaa
excluded firom regulation purauant to the
special requirements for small
generatort {See 40 CFR 281.5).
6. A facility which t«aU or stores

hazardous wastes that are aubject to the
apedal requirement for hazar^us
^^stes which srs used, rsussd, rocyciso
or reclaimed. Note, howew. tlwt as
provided by 40 CFR 281.6(b], a facility
mutt obtain a psnnlt as a atoragefacility if it storea "lifted" haxardoua

wastes, mixtures inchiding a "Ustod^
luzardous waite, or sludges, prior to
use, reuse, recycling, or reclaimadon.
T. The accumulation of hazardous

waste by generators for 90 days or leat.
gi Farmers who dispose of waste

pesticides from their own use 4n
compliance with 40 CFR 202.51. •
0. Owners or operators of a "totaHy

enclosed treatment fadiity." A totally
enclosed trestment facility is one w^re
the trealmenl of hazardous waste which
ia directly connected lo an industrial ' -production procesa which if conductad
and operated In a manner which
prevents the release of any '
waste or any constituent thereof into tlw ^
environment during treatment An
example is a pipe in which waste add is-
neutralized ' *
10. Owners and operators o*

elementary neutralization uniU and
waste-water treatment units. *
11. Persons taking immediate action lo

treat and contain spills. Note that after
Immediate response •ctlvilits are
completed any hazardous waste splU .
residue or dsbria is tubied to full
regdation. .
12. Transporters storing manifested

wastes In approved conUinera et • _
transfer fadlity for 10 days or less.
13. The acU of adding absorbent

imsterial to hazardous waste hi m
.  • container and addinghazardouaweate

to absor^nt material in a container, if .
,  the materials are added when wastes

are first pUced in the container.*®
EL Emergency Response

' TTiis proposal would also continue to
cover emergency response to releases of
btxardous substances at all *'induding non-CERCLA and non-ROCA ^
sites, - . •
OSHA baUevea that Conyaaa

Intended the proposed rule to have such
coverage. This is indicated by the
Unguage of SARA as well as the .
legislative history. • - ' "
The languege of section 128(aJ • -

mandatea safety and health standards
for the protection of empioywa
"to hazardous watte operation ji a» ■
term "bazardoua watte operation is not
limited in tha legjalation and a reapoj« •"
to spills of hazardous subatanw on toe -
highway or from e railway tsM car to
order to control and contain toe
hazardooiaubatanca{whichhaa •
become a waste once it ia not contained)
is to toe coounon.senae meaning a.
hazardous waate operation. . • ' ' '
This interpretation is reinforced by •

. toe fact that SARA ia a free-etanding

•M

•K , -

>• « cm azKe). mMe) at
3oa(r.bnMnra.i*i>V

dmendbdl 47 fX
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Statutory proviifon and not an • • • " ' -
amendment to CERCLA.nit dear •

f  Congrei lional intent then is to provide
protection to employees whenever they
deal with hazardous wastes. •

In addition section 128(dK4)
discussing training for emerget^
response pereoiond utilize the v^ .
broad term "hazardous emergency .
situatioa." Section 126 (g](l] indicates
that training grants may be ghfta
independently for emergency response
training separate from hazardous waste
removal training. Section 126(b)(ll) also
indicates emergency response is an
independent concept separate from
hazardous waste removal operationa.
For those end other reasons OSHA
believes section 126 is intended to cover
emergency reiponse to hazardous
substances whether on a CERCLA or
RCRA site or elsewhere. However, the
clarified language in the scope sections
makes it clear the only employers whose
employees have the reasonable
possibility of engaging in tmerfency
response are covered.
^ergency response tmployeee who

respond or will respond to inddenta
Involving hazardous substancss art
osvered by this proposed rule to the
extent that they are exposed to
hazardous substances. State and local
government employees in states that
have agreements with OSHA under

- section 16 of the OSH Act must be
regulated by state regulations at least as
affective es these to protect public
employees. Those state regulations must
be issued within six months of the data
of promulgation of any final ruit
resulting from this rulemaldng.

Municipal or other sanitary landfills
that handle domestic wastes would not
nonnally be regulated by this proposed
rulemaldng. Similarly, waittpapM or
scrap metal operations would not
normally be regulated because of the
type of wastes they handle. However,.
I^th types of operations could tw
regulated if they have clean^ips for or
handle hazardous wastes meeting frit
scope provisions of the standard.

Also, employees at hazardous wasta
sites who will not be exposed to, or do
not have the potential to be exposed to,
hazardous substances are not covered
by this proposaL The provisions of these
regulations are designed to protect
employees who have exposures, and
would not be needed for those
esmloyees who do not

Operations with no exposure to • <
hazardous substances, Lk, roed building
for site sccess. construction of or the
setting up of temporary facilities in the
clean zone, or the closure of i RQIA
site involving the building of a clay cap
over hazard wastes, are oonaidered to

be oonetmction activities covered by the
standards in 20 CFR Part 1926. • •

scope and application provisiona
carry out the intent of Congress and are
consistent with lood occupstional
safety and health policy. Employeet
performing clean-up operations under
CERCLA. RCRA (corrective actions] and
state or local government designated
aites--fenerally those employees likely
to have the highest exposures to
hazardous substances over a longer -
period—would be covered by virtually
all the provisions of this propoaaL
Employees exposed to bazarious
wastes in routine RCRA hazardous *
waste operationi. who are regularly
exposed to hazardous wastes but in a
more controlled environment would be
covered by the more limited
re<iuirements of paragraphs (1] and (o) of
this proposaL Emergency response
workers, exposed usually for short
period to often unknown but possibly
Ugh levels of hazardous substances,
would have the specific provisions of
peragraph (1] directed towards this
aituatioiL ' -

HowAnTtmjCo^mr%it .•

In paragraph (aH3). Applicailoiu
OSHA proposes to desipate the
specific requirements of the proposal
which apply or do hot apply to the work
activities covered by the proposed rule.
In paragraph (a)(3)(i] the employer
would have to comply with the
itandards in 29 CFR Parts 1910 and 1026,
as well as with the requirements
spedflcally covered in this proposed
rule. If there is a conflict or overlap, the
more protective provisions would apply.
Since this proposed rule does not cover
bO of the hazards present at hazardous
waste operations, othar OSHA
standards in Parts 1910 and 1926 would
apply. Other OSHA standards regulata
many other hazards, and OSHA wants
to makt clear that the other standards
oontinua to apply. Also, hazardous
waste operators who are not within the
proposed scope of this standard would
continue to be regulated by the Parts
1910 and 1926 standards.

In paragraph (aH3)(lll OSHA propoaee
that all paragraphs ei this section except
parsgraph (o) would apply to hazerdoua
wastes operations at CERCLA sitaa, at
malor corrective action at RCRA altea, •
and at sites designated for clean-up by
state and local sovemments. This part
of the proposal has been taken dir^y
from the interim final nilt.

In paragraph (a](3}(iii). OSHA
proposes that the requirements set forth
in parsgraph [o] of this section would
specifically apply oidy (o the hazardoue
waste operstions at RCRA sites which
are involved in treatment storage.

dispcsalandhandlingofhazafdoua *
waste. The proposed limited exclusion .
of small quantity generators and less
than 90-day accumulators would
exclude from these regulstions certain
operqtiona, such as diy cleaners and gas
stations, which come within the purview
of RCRA, but are not hazardous waste
operators in the normal meaning of the
term. The exclusion would depend upon
the employer's dedsion to provide or
not provide emergency response by
employees to releases of. or substantial
threats of relaases of. hazardous
eubstance.
OSHA proposes to exempt totally

email quantity generators and less than
90 day accumulators from the rule if
they do not provide emergency response
by their tmployees to releases oL or
substantial threats of releases of.
hazardous substances. OSHA further
proposes to exempt small quantity
generators and less than 90 day
accumulators from all parts of the rule
except paragraph (1) when they do
provide emergency response by their
employees to relesses oL or substantial
threata of releases at hazardous
•ubstancea.
OSHA recognises that many smaU

.  quantity generatore and less than 90 day
accumulators consist of smallar
businesses with limited employee
populations (less than 10 employees).
Since most of these establishments rely
on the emergency response services of
local tire and rescue departments.
OSHA is providing relief from these
proposed standard when the employer

show that employees will not be
exposed to hazardous substinces as a
result of providing employee emergency
response. In cases where such
establishments do provide tmplcyee
emergency response, end thereby
expose employees to hazardous
substances, OSHA is proposing that
such amployers meet the emergency
response requirements of paragraph (1)
of this proposed rule.
Without these exemptions, these

proposed regulations could be
interpreted to cover gas sUtions, dry
cleaners, and other small businesses
which temporarily store small quantities
of a hazardous wasta. These businesses
are not engaged in hazardous waste
operations as that term is conceived of
nonnally. In addition, U la not believed
that Congress intended such businesses
to covered. They do not present the
relatively high exposure to a number of
hazardous health risks to employeet
that hazardous waste sites t^ically do.
The ipproximitely 4,000 RCRA sites

where ressonably large quantities of
hazardous wastes are regularly handled.

1

I

(  i
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eated and stored would be covered by
e propoMd rule, TTxia reflect! the •• •
dslative intent meet! the norxnel .

ning of hexardoua waale opwtion»
covert the type of sefety and

n«zardi that this regulation it detignta
10 control Tliit limited exclutiM
reflectf an exemption previoutjy •
contained In paragraph CalPlU"! ™
interim flnal rrilc.

In paragraph (t)(3)(W) OSHA
propotet that the requiremenla aet loHn
in paragraph (1) of this aectlon would
•peaflcally apply to the work conducted
by emergency responae penonnel when
they respond to hazardoua subatanca .
emergency incidents. Emergency
response personnel include non-
employees (I.e., firefighters, EMS
personnel and police) as well as
employees.
OSHA requests comment on its

approach to coverage and its
delermination of which provisions apply
to various types of operstions. It slso
requests comment on whether other
operations should be snd are fntended
to be covered by Congress, snd whether

. specific operaticne should be excluded
^cause oi low exposures.

In parsgraph (t)(4), DefihiUoMf
OSHA proposes to define various tenna
used in this rulemaking. The definltioiie
for hazardoua tubstanoes and
hazardous wastes have been taken from

^ US, Environmental Protecticn
cncy (EPA) and Department of
ansportation (DOT) regulations and

Include those used in the interim rule.
OSHA is proposing to modify some of .
the definitioni used in the intariffl rule
where some confusion occurred over the
meaning of some of the definltiona used
in the interim rule. For example, the
definition for "emergency response" has
been modified to indicate more clearly -
the type of response that OSHA will Im
regulating. The definition used in the

^  interim rule implied to many readers of
that rule that any response to incidental
spills would be considered emergency
response. The agency did not intexKi to
regulate employee response to
incidental spills that could be cleanet^
up or stabilized by the employees in the
immediate spill area without the need of
a coordinated spill-control response
from throughout the workplace. Further,
the agency did not want to covtr
releases of hazardous substances that
did not expose employees to exposursa
of hazardous substances above the
established permistible exposure limits
of this rule.
The term "established exposure

levels" is defined to indiestc the levels
which, if exceeded for 30 or more days
^er year, trigger medical surveillance of
e exposed employees. The term^

includes 004 ooly OSHA niablishod
PELs. but also axpoauit Hmita suuettM
by NIOSH and ACCIH. OSHA fa«la that
It ia approprlatt to go bayouod tba - ^
OSHA eatabliahed PELa in trigge^
medical aurvcilUnce becauac of IM
broadly-worded language ia aectioo
12fi(b)(3), which requirea medical
•ufvcillanca for woraera engaged la
hazardoua waate operationa "which
would expose them to toxic
aubatancea."
Tha term "permiaaible txpoaurt

Uffiita" ia defined as the inhalation or
dermal permissible exposure liaait
•pccincd in 29 CFR Part 191(X Subpart L
These limiu indicate the expoavtt levela
to be achieved by the hierarchy ol
controls listed in paragraph ts]UXi}>
Employera must set appropriata .
axpoture levela to determine PPE use lor
•uDtiances Hated by ACCIH and NIOSH
taking into account the Icvala
recominendcd by tboee orgenizatiooa.
The dcfuution in the proposal baa'

been changed irooi the interim nila.
Limits not aet by OSHA. NIOSH and .
ACGIH have been excluded. They . . •
-would not be generally known and
would not have the aanctioo of an
official organizatkn. • -*
OSHA ia also incorporatinf a

definition for "quelifled individual.* ■ ..
person who has qualillcationa by

.. training and experience Cor the taak(a)
for which the individual la taspoiiaiblo.

• That definition ia rather general but a
detailed requirement for tech task

' would lead to a lengthy and kofltxibla
regulation. ' . .
Ths ttss of otbsf sgsncy dsfinitiofis

has been proposed to assure consistency
end compatibility between this
proposed rule arid the rules and
regulations of the EPA and DOT, Hie -
remaining definitiona have bean tiken
for the moat part from SARA, the four •
agency manual (Reference 6} or existing
OSHA standards. * -
OSHA requests comment on whether

Ha definitions of hazardous waste,

health hazard and hazardoua aubatence
ere conalatent with EPA and DOT
practice. OSHA requeita comment oo •
whether the term "eatablished
penxussible exposure limit" echievte lie
goela. - ;

Pangnph (Sj-'^CMeral
In paragraph (bKlMO OSHA ie

proposing to require tmploycra to • t
develop and implement • safety and
health program for employeea involved .
in hazardous watte operations. The
proposed rule makes It deer that the
program la to be in writing. That wet ••
implicit in the interim rule. The progrem
needs to be in writing so that employers
and amploycta know clearly whet to do

to handle hazardoua aubstances. tf it
were not in writing uncertainty could
Itad to iniury and overexpotures. '
Such programs are part of the

requirements mandated in section
12fi(b)(7) of SARA. Subpart C of » CFR
Part 1928 requires such a program to
11928.20(b), ai^ EPA Order 14402, on •
page 5. further requires training to ^
"safety plan d«velopment"-OSHA'i
experience also ttlabliahes tliat a aetety
end health program ie necetaary to
protect employees so that hazards are
aaaesscd and control programa are
ayttematically laid out. OSHA section

^ 6(b) health standards require a
compliance plan to set forth a health
program to protect employees from
regulated hazards.
The proposed employer's safety end

health pro^m would have to provide
' for an organizational structure, e
comprahensive workplan, and a site-
specific lifcty and health plan at • •
proposed in paragraph (bKll(fi) through
{b)(l)(iv). The lite-spedfic aafety and -
Imllb plan would have to addreii the

•  * entidpated salety and health hazerda of
aach work operation or activity, and the
meena to eliminate the hazards or to
affectively control them to prevent
injury or iUnest. ,
The sitc-apedfic safety and health

plan ia necessary to help protect
.  amployee safety^tnd health. There are

many hazards el a-Sazatddua waste "
operation which need to be determined *;•

- snd addressed prior to the exposure of T.*«
employees. The proposed plan provides, *
that tiiis will be done In a systematic
manner so that hazards will not be
missed, end so that needed protective
action will not be overlooked. The
approach used has been adapted from
reference 8b - •
. The general requlrementa found in
parigriph (b)(2) through (b)(13) of the
Interim final r^e would be eliminated
by this proposaL Those paragrepha of
the interim final rule merely directed the
reader to the appropriate paragraphs of
the interim final rule for the specific -
regulations on s topic The paragraphs
of the interim final rule served only aa
an index for the interim final rule and
OSHA doea not believe such an index la
necesaaiy for thia propoaaL The duty
requirement for compliance with
specific requiremenla ia implktit to the
paragraphs addressing a specific
hazarti - •
Paragraph (b)(2) require Omt

sUc excavatlona be'shored or sloped ea
appropriate and the employers comply
with Subpart P of 29 CFR Part 1928 for
site excavationa created during initial
silt preparation or during hazardous
waste operaticne. The language of (b)(2)
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(• the umc ■■ peragraph (bKl^j of th«
Inierim nile. OSHA eoiuidera that thoa*
provitiona already apply, but they are
apecifirally crosi referenced becaoae .
they are particularly inportant aiacc
aignificanl excavation activity oftra
occurs on harardout waste sltea.
Paragraph (bK3) would rtquiie - ••r..

employers to notify contractors and
aubconlractori of the hazards identified
by the employer at hazardous waste -
operationt. TTje language of (bK3) i» the
same as paragraph (b)(lS] of the interiai
rule. Sections 12a(b){2] and 12e(e] of
SARA indicate Congresa's specific
interest in protecting employees of
contractors, and in involving contractors

° in the safe operation of hazardous waste
sites. This provision would assist the .
contractor in becoming aware of the
operationisl risks so that the contrector'a
employees may be better protected.
Paragraph (c}—Sit* CharacitrizaUon
and AflalyMU ~ .. '

The employer needs to know the
hazarda faced by employeea in order to

. develop and implement effective control
measures. Site ̂ aracterization provides
ihe information needed to identify site
hazards and to select employee
protection methods. The more accurate,
detailed, and comprehensive the -
Information available about a site, the -
more the protective measures can be
tailored to the actual hazards that the
employees may encounter. Congreu
clearly intended that such a requirement
be included. Section 128(bKt) of SARA -

. provides that the proposal include - -
'reouirementa for a formal hazard
■nalyiia of the site...." Therefore.
OSiiA is propoilng to use the language
from tha intarim rule as the language for
the proposed paragraph (c). ■

It ia important to recognize that sita
characterization Is a continuous process.
At each phase of lile characterizatiotL
information is obtained and evaluated to
deflne the potential hazarda of the aitt.
This ssseiiment is to be used 1o develop
a safety and health plan for the next
phase of work. In addition to the formal
information gathering that takes place
during the phases of sita
characterization described above, ell
site personnel should be constantly alert
for new information about site * -;
condiliooa.

Paragraph (d)—Sit» Control
This paragraph would require the

employer to develop a ailc control
program, as part of the employers' site
safety and health plan, to minimize
potential contamination of employees.
This program would be a part of tha
safely and health program required by
paragraph fb). Several items, such as

astabllshing work zones, need le be . '
considered so that employees know the
hazards in different areas, and this will
keep out of hazardous areas where their
presence is not required.

Site control is especially Important in
tmergency situations. Psrsgraph (d)(2).
would describe the minimum basic
componenU of a program to control tha
activilies and movements of employees
and equipment at a hazardous waste
aita. I .

The text proposed in this paragraph
has been sdspled from the interim lue.
The need for site control is called for in
item 9 of the EPA Order 1440.2. In
addition. Subpart C of 29 CFR Part 1828
provides for regular iiupecdoo of Job.
sites so hazards on tht site can be .
oontroU^ ^ , . .

. Paragraph lfj—7yaining *
Ths proposed rule includes specific

' provisions for Initial and routine training
of employees before they would be
permitted to engage in hazardous waste
operations that could expoM then to
safety and health hazards. Sectton . .
128(b)(2] of SARA requires initial and
routine training to be included in the '
proposal. Tha intent of the proeoecd

■ training provisions is to provide
employees with the knowledge and
skills necessary to perform hazardous
wastt clean-up operations with minimal
risk to thair safety and btalth.

The proposed requirements for
training in paragraph (e) addresa the
needs of employees who will be working
at CERCLA sitas, certain RCRA sitta, -
and sttes designated for ciesn-op by
stile or local govemmants.

Tha proposM provisions indodt a
minimum of 40 hours of Initial
Instiuction off tha site, and a minimum
of three days of actual fltld experienca
under the direct supervision of a trained
and experienced supervisor, at the tima
of job assignment, (ingress has
specifically imposed these hour and day
requirements under section 12B(d) of
SARA for the proposed final standard.
The proposed requirement Is i one-time
effort by the employer for each
employee covered by this standard.
Employees do not need to be retrained
for 40 hours it each site at which they
work. Employees who have received tht
required training it one site can use that
training to meet this requirement at
other sites even If it involves a different
employer.

^ere are often many hazards at a
waste site. The employee would be
trsined to recognize the hazards and
appropriate work practices to minimize
those hazards. The employee would also
be well trained in the use of respiratore
and other forms of personal protective

•quipment. Without training that
aquipment may not be used effectively
and may not provide adequate .
protection. An cxteniive training
program is necessary to assure that
employees can use personal protective
equipment effectively. The proposed '
.paragraph would specify the items
needed for effective training to avoid
hsiards.

Managers and supervisors st tht'
waste site who are directly responsible
for hazardous waste site operations
would require the same training as that
of employees under this proposal, and at
least eight additional hour* of
specialized training on msnagi^
hazardous waste operetiona. Since theee
managers and supervisors are
responsible for directing others, it is
necessary to anhancc their ability to
provide guidance and to make Informed
decisions. Section 128{d)(2] of SARA ■
provides that there shall be eight hours

' of additional training for superviaors
and manager*.
' The provisiotu also propose tbet

; employees be retrained on an annual
basis on relevant matters such as review
of health hazards and the use of
personal protectivs equipment.
Employees it hazardous wastt •
operations fact serious health and
safety risks. Reminders are needed of
this and of work practices necessary to
avoid hazards. Personal protective
equipment provides much of this
protection. If there is no retraining in the
ase. care and maintenance of personal
protective equipment, such equipmetU is
nnlikely to be properly utilized to

' provide idcquata protection. The
proposal would provid# eight hours of
annual retraining. The EPA manual for
refresher training (item #10) requires
this amount of training.

In all areas of training, whether It be
for general site employees, supervisors
at tne site, or for the use of specific
equipment, the level of training provided
shall be consistent with the worker's job
hmctlon and reiponsibililies. Refresher
training shall be supplied to
reemphaiize the initial training and to
update employees on any new policies
or procedures.

Section 128(d)(3) of SARA requires
that the proposal include provisions for
certification that an tmployee has
received the training required by the
stsndird. Section l»(d)ll) provides that
the proposal not require training for
employees who hsve already received
equivalent training. Tha proposed
standard has provisiotu to meet this
directive.

OSHA requests comment as to
whether this or a greater or lesser

I
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mt of Irtinlni i« oppro^** **
f  •opent)OOt«

Tlie propotod tule
provitioni for b«»«Ui>««
terminition L'^i'T'^videi that
Section 128(b)l3 of
the propotel Include '*
medical examinaUona of
engaged in haiardoua waste
In addiUoa the EPA manual tef^ »£ Action laHe) of SAW haam^ -
detailed
baseline.
medical , ,^I!!Ltda a
Conaresiional direction la to P..
comprehensive t^cal

OS" ?r°*"

MUt expected to be op®^,^^.-^
bazardoua lubatancea or
above eetabUabed
limiU without regard to lha o* «
icspirator* for 30 or nsore
month period, or who
30 daya during the year. These a» IM* ployeet who will be at a «ato
aealth ruk. and employees *l»o

oirators need to be .
(  :nmne whether they can safely do ao
^ .. a routine matter. Some dw^h*
U needed, b^uae
might be pre^t on a haxardouawto
ritTonly a few days a year. * »»o™
In areas such as offices '^^2'
of the hazardous area wheis exwuroa
ara tow would oot lnv^ ®SJuireient for medical m3y
a result of their employment
cumulative exposures to toMC ttemieala
veould be very low. probably no* ,sigmficanUy high«^ i^^tas
pSdation. The EPA manual indites
Mme (hviding line is •PP'®P^'?,,,^
^use it dir^ta medical ev^eillance
only for employees "'®®»^J,'iSir^

It ia proposed in perngmph im^Ul
that wearing respirators torw^PSiLt
each of 30 daya would require medical
surveillance because such

Similarly being expo^ o^r

exposure indicates routine *®
•  -ardoua substances and alsoi,in.tion.ofc^.mcal^e^W

health

Jbintlioni of cti«micii»s

und

 hazards than expoeimt to an

jZTiJni an emergency Incident
'"^'iihC^bivXVnnlaaW^
2poeure HmiU without the

due to overexiwaure d^ "proposing

•^use »ynergiitic eflocU cxtaUng grc

er the provisions ®'P*'*^''^^.

vxwHCT

assignment to an area wbmme^
txaminatlona will be .

233 2^'^° >• '2d^i,
S3i®uS?SE^*hi?hm^
" Mcied to bazardoua aubatan«
325SS. to additioa tba tait^ .
SSnatioo would permit
Sathar tha employ^ -JLOTJ
wear a respirator.
employee has prating wn^ooiia
which would make expoaure to
JSnrdoua aubetanc«
Initial examinAtion bai
other OSHA healthSSmmeoded inference band ,
fMzuirod ty EPAaTht poriodic tx«nilnatioot ̂
ruJSrSyeaily. KW*' ""g^JSt
rtS^elth aundarda « ta
this ia an •PP"S^*!f„'5"r!iSfi

,«minationgene^l3^»

JS5lS.°l'JSS^&' .
whether exposure#

nfeviician mty •dvitc more rrequenSiminationa. <KHA
on whether yeariy or another frequency

t

for perii^c examinatlona la moat

•''Sfittona are aUo to be provided
when the employee brings to the^^oytA attention aigna or aymptoma
indicating poaglble overtxposure to

av>l«t«««- The employ- la
to be trained in tecogniziM wUi
symptoms may indicate that Jeemoloytehaabeenexpoaedtoa
bazardoua substance. Examples of
svatems may be dizzineaa or rashes.
Examinations are also required, when
medically appropriata. duringwhin expom« to high-
levels la possible. For example, a
SSry phenol teat la apptopnate f-exposed to high Uvela of

^F^lly. employees who
«,aS to have medical examinatk)—
mst also be dven an «"®'"
tenninaUon of employment. - o^
£3ai«runent to an area wh«e ̂ cal
euminationa are not
oxamination U propo—d to
coodiliona which have
SiS^urture and la
£PA pfogram. Tha
do€f not rtquirt • lenmnntion
oxamination If the employee baa
££^tion within the pnor six nwnthe.
The EPA guideline baa that ®*®®P**^
but qualifies It only if ^

ion

he appropriate prevu^fern

pj^vkUd Ip omployot*.
to iltuitiooi whort MX ̂

-JmlnvMi on the site here timiJtr
SmSJS p"'*'' ""'J* "T^"

appropriile for the iHe a wo
depei^ng on expos^-
Tbere are a ^

guidance on apedfic

s!s,sr^4^Jir"rsi
grn.n^srp^.sai'""'"

te p-agreph (fll4). OSHA proposes
thS L m%dicalex.mteatJon would
have to be provided und— the_ _ -supervision of a Kcenaed physician. Aa
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:tiaai(bX7)aftbcOSH
rwr would htv« 1o poy tho
iunfttion.111 additjoa.
promoted u> that the
I difcourtged from taking
ri.The axaminatioci
be gfvn at a reaaooaUt
. II givaa during regular
it it propoeed that the •
D reodve their nomal •
It. If the examination it
egular working honrta 11 li
dw etEiployee ahall be
ages for the time tpent •
itmg far tfw examinatioii.
1 (fK5). OSHA propoMt
priate medical teata and
depend on the aubaUnoae
nployee ia exposed, and to
I the employee weere a
cmpJoyeea oo hazardooa
ly be be exposed to
ancet, the proposed
1 not ipednceny atate the
Cooaaquentiy the

•I that the emplcyer
physician infomatioii en
ipirator use, and dutiee oo
)hyaidan it then to
appropriate nwdical
irotocol in tenna of apedfic
minationa. Aa a reauh of
•pedfying dotiea, the
\ also fudge whether the
) handle the physical

worko OSHA reqoests
nrhether it sbould include
nedical aarveillaaca, and ff
protocol should be,
Dh (fX6) OSHA la propoatng
ician make i report to the
nedica) conditions which
e employee at incrtaaed
It the site, and any
tiona on Umitationa on ate
t and otherPFE aa a reauh
il conditiona. This will
ance for the safe
of the tmployee at the site.
opoasL the physiden could
the employer diagnoaet or
nrelated to employment but
) the employee directly of
jont and any and all
Uy related coodltioiia.
i%\% comment on whether
loval protective provisions
ly necessary, feasible and

iph (0(7) OSHA would that
recoids be kept to assist hi
istion of the employee's •
)ndarily, this iBformetkm
n research on oodipational
ate. It is proposed thai
jld be kept pursuant to the
29 CFR 1910.20, Futl

oo was given ta that

.  •

standard to opprapriatc fttesdoa
ptiio^ ' ■ • .
OSHA «p,dSoi1Iy requea<« comment

on whether theM or other critom an

the moat approfiriatc tor detenniniaf
which employee* chould rocehrc
asedieal lurveiQanoe, taUntlBlo
account both medical and
adn^ftrativc factcca. * ̂  °
Pareanph (gJ-'SngioMring Caatnla, ̂
Won Ptacticot, aadPoaoaolPteie^m
fujtifpfneni • - .

It is proposed tbet anyone entering a
basardous waste site be protacSad
•gainst potentisl hazards. The pmpoag
of proposing engineering controls, work
practices, and personal protecthrt
equipment (PPE] is to shield or iwilaie
employees from the chemical, physicalo
and biologic hazards that may be
encountered at a hazardous waste site.
Careful sdection and use of appropriale
engineering controls, work practiceSf
' end PPE should protect any emplovee

fSrom health and other hazards, Induding
hazard to the respiratory system, skill,
ayes, face, bands, feet besi body, eiid
bearing.
Congress required tn aectSon 128(b) (4)

end (5) of SARA that the propose! have
provisions for tte use of'engineering ^
controls and personal protective
equipment Section 128(bKe) ttates tlmt
the proposal shall contate ̂ equirementi
for maximum exposure limitations Idr

• workers engaged In hazardous waste
operations." In addition existing OSHA
regulations which apply to generilio
hazardous wiste operations, in 29 CFR
Pan 1910, Subpert Z, require expoeuree
to various toxic and hazardous
substances to be oontroDed with
engineering controls if fessiUe,
otherwise with PPE, ^
Psregreph (g)tl) worfd carry over the

existing requirements of the interim rule.
9m mmM^i

limit with engineering controls If
feesible. If such ouiitrat is not feasible,
the exposure is to be eontroUed with
FPE,'

Pircgrapih {g)(21 wicnld provide that 1o
a^eve u appropriate eatabliabad
axpoturet lavela for lubatancaa act
ngulatad by OSlfA in Subpart Z. die
employer may ute m appropriate
combination of en^inecrint cceliola.
work practice*, and PR.
OSHA believe* that the approadi in

paragraph (gK2) accurately rellacta
CongreM' guldence. OSHA requaM
conunent on whether the approach it haa
followed If appropriate for hatardoua
watte operation* and i* protective of
workere, taking into acceimt that in
acme drcumtlancaa enginaariag

control* arc sol available for tboaa
operations, and al*o the large nombar of
cbemieala whicfa may be preaent at auch
•ttca.

OSHA la currently eoondctiof
upgrading Its respirator prcsram
requirements is reviewing Us
current methods of compliance pcUcy ie
determine if revision would be
eppropriate. A propoaed rule on
BMthod* of compbanca is scheduled for
later In 1967. If as a result of this review
the general policy is modified, these
modifications would slso apply to this
(tandard.

Examples of angUMcring oootrrds
which may be faasible are prcuurized
eaba oo materials bsndling aquipoicnt.
or ptetsurizad control rooms in
materials hsndling aross. However, in
many cases pcrsooal protective
equipment will be the only ̂ Iblt
moane for providing protection to
amployoes engaged in haxardoua waste
eperatioa^

Itia propoced that the lelaetioB ef
personal protectiva equipment (PPE) be
oased on the bifonoaUon obtained
during tl^ site charoeterisatiaB and
analysis, as is propoaed by paragnpb
(g](3)(i] ef this standsrd. Once an
astifflata of the types of bazsrds and
their potential concentration bat been
obtained the proper reepiraton and
protectiva clothing can be aelaclad
based on the performance
cfaaracteristict of the PPE rehdve to Ibe
site hazards snd work oonditions. as is

•  proposed by paragriph (g)(3)(ii) of the
ftsnderd. TT»e»e requirements are
derived &om Referepce 6, end are also
•upported by a NIOSH document
*7trsonal Protective Equipment for
Hizardoui Materials Inddents: A
Selection Guide.' These two documents
also support the proposals of paragraphs
(g)(3Kiy] snd (g)(3)(iv) which would
require positive pressure resplrstcaa
with escape provisions to be used to
IDLH atmospheres, and touUy-
encapsulating chemical protective suits
to be used where skin ibsorption of the
substance would result in an IDLH
situation, •

Paragrtph (g)(3)(vl would require that
the level of protection provided by PPE
selection be increased when idditiasal
tafonnstion onsite condiUons show that
increased protection Is necessary. The
purpose of this regulation is to assure
that employees do not become exposed
to levels of hsiardous substances above
whit is permitted after initial mooiloring
has been completed. It U possible that
increased protection may becoM
n^cessaiy due to unexpected releaset of
unknown substsnces or due to new
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required by M' Some of the
training time required la pertgraph fe}
can be allocated to thia infonnatioo ao
that this provision does not increase
training time over4bat which Congreaa
hat directed.

TTiit proviiioD la Intended to cover
employees who are exposed to greater
hazards than the general employee
population. Consequently a dtA Is an
ofTice on the periphery of a site who
does not enter the operations part of a
site, and is exposed only to background
levels of hazardous substance, would
not be covered. Employees who
regularly enter the operations areas on
the site and are exposed to levels
significantly over iMckground would be
covered. '
Ibe Information program ahorud

concentrate on those substances wUeh
will create the greater risk to the
employee, either becauee of tbeir
hazardouiness or because of the likely
higher degree of exposure, and for which
precautions are most essential. For '
example, a level of exposure not higher
than background to a general population
would not normally require notification.
Similarly a level of exposure above
background, but well below establishad
permissible exposure Hmlts of
chemicals, would not require the
specific notification of this proviskxi.
The identification of exposure level

provisions are tied in with the
monitoring provision of the stenderd.
and do not create requirements to
monitor additional to those created
elsewhere in this proposed staxkLardL
Similarly there is no requirement to
make risk estimates or to undertake
original research on the degree of riaka.
The requirement is to inform the
employee, contractor, or subcontrector
of estimstes in the Utereture or made by
authoritative organizatioos. As the
empioyert here are in the business of
handling hazardous wsstes, they should
be familiar with thia literature in order
to manege their opera tiona properly.
Therefore extensive literature seardiae
•hould not be oeceasaiy.
OSHA requests comments on whether

these or other provisions of the proposal
are a more efTectivt method than the
method used in the interim final rule ior
informing employees of the hazards they
face in a manner that concentrates oa
the more Important hazards and the
methods by which they can be . c
controlled

Paragraph QJ^^andNng Dnima and
Cortiainen

In peragrspb tI1« OSHA is proposing
procedures for the handling of dnima
and contiiners. The handling of dnima
and containers at hazardous waatc sites

poses one of the greatest dangen lo
hazardous waste site exoployee^
Hazards include detonations, fires,
•xplosiona, vapor generation, and
physical Injury resulting from moving
heavy containers by hand and wockiag
around stacked dnuna, heavy
equipment, and deteriorated dnixniL
While these hazards are alwa)^ present,
proper work practices can miniTnizr the
risks to site personneL Section 12fi(b](a]
of SA2IA directs that the propos^
contain provisiona on the handling and
storage of bazardoua subttanoea ̂ nd
this paragraph addresses that concern.
Containers (less than 30 gallons} art

also handled during characterizatioa
removal of their contents and during
other opera tiona. hiany of the baza^
encountered during the handling of
drums also occur during the handling of
smaller containers. The relative size of a
smaller container when compared to the
size of a drum it no indication of the
degree of hazard posed by the container.
They both should be treated in
accordance with the level of hazard
posed by their contents not by their size.

. Ihe language used in this paragraph
was adapted from Reference 0.

Paragraph (kJ^^Decoataminatioa
Section 12e(b)(10) of SARA provides

that the OSHA proposal contain
requirements for decontamination
procedures. Decontamination ie •
necessary practice to protect those
employees properly who may be
expos^ to hazardous subatanoes.
De^ntaxnination provisiona protect an
employee from being exposed to
bazardoua substances which might •
otherwise be on the employee's PPE
when it la removed. OSHA is propoebig
that a decontamination plan be
developed and implemented before eoy
employees or equipment may enlar
areas oo site where poletiliiu exists Ibr
exposure to hazardous substances.
As proposed in this standard,

decontamination procedures and araas
must be developed to minimiee
hazsrdoujexposures loemployaaa
whose equipment and PPEart baiqg
decontaminated, as well as to
employees who are assisting in the ,
deMntiminstion of workers and
equipment These measures art
proposed since without proper

>  procedures and decontaminitioQ areas,
employees may be unknowingly .. .
exposed to hazardous substances which
have contacted or otherwise adhered to
equipment end clothing. OSHA is alao
proposing that all employees be . ' .
decontaminated and thai all clothing., •
equipment and deconUminstion fluida
and equipment be decontaminated or
disposed of before leayii^g a ^

contaminated area. These provisions are
proposed so that contaminated persons
•and materials do not leave the "hot
zone** and thereby expose other
tmployeei and persons lo hazardous
•ul^tanoea.

Decontamination methods and
cleaning fluids must be matched to the
particuiarhazardous substance at the
site-in order for the-decontamination
procedures lo be effeclive in removing
the hazards from PPE and other
tquipmenL No one decontaminetioo
fluid will be effective for all hazardous/
aubstances. As proposed in this
standard, the decontamination program
must be effective and it must be
monitored by the site safety and health
supervisor to maintain its efTactiveaess.
These proposals are made so that
employees are not exposed to hazardous
•ulHlances by re-using PPE and other
equipment which are still contaminated.

Effective employee decontamination
also requires clean change rooms and
showers. There must be an area where
Ifae employees can remove the
contaminated work clothing and where
It will not contaminate the employees'
street dothing. In additioa the
ampioyets must be able to shower after
removing contaminated work dothing
and then go into a dean area where the
employee can put on street dothing.
Partgrtph^} contains these
decontiminstion rcquiremeols.
Somewhat different provisions are
required for sites of less than six-month
duration because more permanent
facilities are not as ftaiiblt for short-
tann operations. The langutge used in
(his paragraph was adapted from
reference A.

Paragraph fl^-Smergency Raaponse

Section 12e(bKll) of SARA
epedfically provides that the proposal
contain "r^uirementi for emergency
response.'* In addition, the EPA manual
under items 4 and 9, and 29 CFR 1926,23
and 1926.24 require preparatioos and
planning for emergendes. Congress
made Its intent dear that emergency
planning and response is in important
part of any employer's safety and health
program, and directed that it is to be
adcfressed In the proposed rule.
The Congressional concerns on toxic

emergendes is discussed in Task force
on Toxic Emergendes, Environmental

'  andRnergy Study Conference Spedal'
Report, September 16,1966. This report
itresses the need for training of
^merge^.reaponse personnel as well
as emergency response planning and
related areas.
In paragripb Emergency

Response, General OSHA is proposing



nc^u develop end Implement en ^ nt^ ntvonu pl«n"would •
"1 i.rcJyST'irddh.^t. - •
nfom ell their employeee^tit «»»• ;;" ?y!|**^"'osiJtGHevef^ ' ''

ev.ilable for inepection pS&>«requliISS . ,
their repreeentetlvetf end OSHA , ̂ mmarvenev retsonse *t haiardouji
pereormeL OSHA propoeee to exempt . fof h»u fta thiapertoiuiei. v^nn — •■• ' wtttt detn-up illet* Tht . •empldyere from the rest of peragreph (I)
if they provide en emergency ectlon
plan in accordance with 28 CFR1910J6
that requiree the total and immediate
evacuation of employeca from the .
releaMiite. " • •In paragraph aidMUl. OSHA le. •
proposing that the emergency reepoo*
plan indude the following elements: W
Recognition of emergendee; (2) methods
or procedures for alerting employees
onsite: (31 evacuation procedures and
routes to pieces of refuge or safe • '
distances away from the danger eree: (4)
means end methods for emergency
medical treatment end first aid: (5) line
of authority for employees: (6) ~
j  i

of authority for employeee: (6) - ;

paragraph would be changad fromjnt
tide 'Vn-iite emergency nspcitu u
ttted in the Interim rule to "Emergency
response at hazardous waste eleaiHip .
zites" to darify the Intent of the type of .
retponse OSHA la propofing to wvtr in
this paragraph. Further the term
•ite" would be replaced with the phrate
••at haxardooa waste dean-up aite" M
appropriate.

An employer's emergency responeepereonnd at heierdoue west# deea-up
■site operations must have the leme
beeic training as for the other employeee
involved in routine hazardous wests «
deen*up operations plus the training,o devd^^^^

decontamination ^ *"* Mcessary skiUs for antldpttednecessary skills for antidpatedcontrol means and mathoda toe
evaluating the plette ' • ' ! ' . #

Local fire department!, poHot
de«-^enu or emergency medicel
ai 9 wodd also be re^juired to have
an. urgency response plan. These
employees which may be called upon to
respond to hazardous substance
emergency Inddents Involving t reiiroed
tank car, motor carrier Unk truck or to a
plant location where they do not
regularly work are considered involved
in emergency response activities at
other than hazardous waste detn-up
sites under this section. However, work
by msintenence or repair personnel who
ere called upon to replace e letking
valve or a section of pipe damaged by
an unexpected release, or to restor^
highway surface or railroad track bed
that may have been damaged in an^
accident causing the release of e
hazardous substance, are not considered
as being pert of the -emergency . '
response- for the purpose of this
prapoeah Such employee! routiaely
Kipond to eceldent eltee to reetore
equipment to • functional level aftw anaccident ha» occurred. Typically tM
accident aeene will have been declared
"non-hazardoue" In regarda to tmployta.
exposure to bezardoua aubetancea.
Should a health expoaure axlat thesa
employees would be covered by
OSHA i General Industry health *'
8tA<^dards in Subpart Z. Safety hazards
r  d to their wodt would be covered

tmtrgency response activities. CwOA
sites, major corrective actioiiB at RulA
sites, sites designated for dean^ip by .;
stste and local governments and other
■imilMr hazardous waste dean-mp sites
require more training because there la
the poeaibility of uncontrolled hazards. •

KaW.-.6mtrs,ncy response pcnonrMi from
ethw places of smployment of difisienl'
employers who icspood to the site must
oo^y with the training requiteaeato «
paragraph (1X3). -

In paragraph (IM'k EmtfgtijCjr
n$poR$e at other than haxardoua waete •
clean-up eites. OSHA la proposing.  requirements for emergency response at
other than bazardotis waste clean-op
•itea. The title for this paragraph woiM _
be chenged from the title 'Vff-eite ^ ;emergency reeponie'ee need in the ..
interim role to "Emergency responee at
other than hazardous waste eleen-up
eites" to darify the intent of the type of .reaponae OSHA is proposing to covm IB^
thia paragraph. Further the term off-
site" would be replaced with the phrase
"et other then hezardout waata dean-up
site" as sppropriele. .

Fire depertraents. emergency medicii.
and flrst-eld squads, firs brigsdes. snd
othtr similar emergency response teems
would hsvs to conduct monthly traininf
sessions for their employees, except ss
provided in (l)(3)(I)(A)(il snd ,
ll)(3)(iKAK4). Regular trslning Is needed
so that the employees with

■ tsspoiisibaity for controlling, containing"
end extinguishing fires ox heziradui
ittbstenccs know the proper techniques^end equipment to use. They must elio'
know the ippropriete PPE to um end
bow to wear it end how to coordinete
with fellow tmploytee. Without this
knowledge their lives would be in
itoperdy. The training needs to be .

• recurring because quick dtdsions will .
have b be made in the dengeroue ^ ,
emergencies of chemical fires, add
•pills, poisonous fumeSs etc. where there

' often will not be time to consult menuele
end the infonnetion needs to be fresh
end eccurste In the employees' minds. -

Some chsnges hsve been msde in the
proposal from the interim rule. "Hie
interim rule required 24 hours of treinlng
end monthly sessions. OSHA believes
that is • reasonable amount of trainingrequired and it is retained as an option
in the propoeaL

However, a prescription of a number
of houre does not necessarily indicate
profidency end employees could
develop profidency in fewqr hours.
Therefore, OSHA Is proposing en
alternative. The eltemetivt would

•  pr^de that employees be trilned . •
fuffidently so that they demonstrtto

•  competency In the relevant was of,
their dnties. . * - • • * •

In addition, the Interim rule darinea
that training need be given only to those
employees who will be tngeged in
controlling toxic chemical fires and
containing spills. Employees who may
be first on the scene, but not expected to
engage in response activities, may bs
trained only to hazard recognition Ix
they are instructed to call others to
control hazardous substance spills and
Bret. Employees for whom there is no-
reasonable possibility of mski^ an
emergency response need not be trained
in making such • response.

In addition, the propoeel clarifiei thet
the intent of the treinlng reqtiiremenU it
to eneure thet fully-treined pereonnel
u* eveileble to reipond to hezerdoue
substance emergendee. Accordingly, .
esch todivkiusl emergency response
organization it not required to hsve e
fully-trained hazardous substance
roeponee teem If ertengemenU hevebeen mede in edvence to eneure thet ,
euch e teem U eveileble to tef^wi in e
reeioneble period If summoned. If eny ,emergency re»pon»e orgenizeUon
choocee to rely on en ouUide teem tor
hazardous substance emergencies, then
its members must be iufTideptly treined
to recognize thet en emergency eituetion
exiete wUch requires the Intervention of
tht deilgneted hezerdoue epill reeponwUemendtoknowhowthelplU '
reeponse teem should be conueted. An

I
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tximple may be • metropoIiUn irea tai
which ID imergency ipill teun is
iviilable lo reipond immediitely to
ipillf anywhere %inlhin ihc tret. In ludi
a die. each emergency reaponat
organization In the area arould not have
lo train individual member to the degree
apecified in paragraph (l)(3}(n(AX<') if
the memberf knew when and bow to .
call in the designated spill response .

I

However, the employees fiilly trained
must be suiTident to handle reaaonable
possible emergency response situationa.
There are additional requirements for
HAZMAT teams because they face the
greater hazards of stopping leaks of
hazardous chemicala. » ' •

It is noted that OSHA does not have
direct jurisdiction over state and local
govemment employees. OSHA state
pitn states must regulate state and local
government employees in the state.
State and local government employtaa
in non-OSHA sute plan sUtes will be
covered by EPA. [Set section 128(f] of
8ARA.1

Training lessiona on activities such at
breathing apparatus use. hose handling
and preplanning may be used as training
•ubjectf for the monthly sesaiont,
provided hazardous substance inddent
operations are induded in the
presentatioru discussion or drill It le .
proposed that these training seMiona
and drills contain at least 24 koura of
training on an annual batia.

It is also proposed that an inddent
command system be established by
employers for the inddents that be
under their controL end that the aystem
be interfaced with the other
organizations or agendas who may
respond to such an inddent The
National Transportation Safety Board,
at a result of its Investigation of
hazardous msterials incidents, has
consistently recommended that bettar
state and local emergency responseEfanning be done to reduce the loss of
fe and property, and that a syitarn,

using a command post and on-scana .
commander be implemented. (Sat
Special InvestlgaUofi Report OihBcene
CocrdinaUon Among Agendes at
Hazardous Materials Acddents. NTSB-
HZM-79-3. September 13.1979; and
Multiple Vehicle Collisions and Fire,
Caldecott Tunnel near Oakland,
California, NTSB/HAR-93/01. National
Transportation Safety Board.
Wsihinglon. DC April 7.1962. for
further information.) OSHA is proposing
that where available, state and local
district emergency response plans would
be utilized in developing the incident
command system and the emergency
response plan to assure oompatabibty

with the other emergency responding
agendes or employert. . •.
In paragraph (1)(4), Hazardous

noterials teams, OSHA ia proposing to
require employers, who utilize spedally
trained teams involved in intimate
contact with controlling or handling
hazardous substances, to provide , • ? '
ipedal training for the affected :' • *
employees in such areas as care and use
of domical protective clothing,
techniques and procedures for stopping

controlling lealdng containers, a^
decontamination of dothing and
equipment after hazardous tubalance
tnddenU. The employer would have to
implement a medical surveillance '•
program in accordance with the
proposed requirements of paragraph (!)
of this section. It should be noted that
tmployees of employers covered by.
paragraph (aK2)(ii] already would *.
receive these protectioni as a result of
other provisions in this propoaaL . : .
However, this paragraph d^ not .r ..
require any employer to form or
organize a hazardous materials team. It
omy applies when such a team has been
organized end utilized.
In paragraph (1)(5](I). OSHA is

proposing to require that amployers who
will be involved in deaning up
hazardous waste after the emergency
response activities are condud^ .
comply with the same requirements that
apply to others involved with hazardous
waste clean-up operations. These
hazardous waste dean-up operations
will be typically accomplished by
•pedal contractors, and not by those
agendes involved in responding to the
Initial emergency inddent
However, this paragraph does not .

apply to those employees who dean-up
a spill in their work area which did not
involve an emergency response by the
fire brigade, fire department or similar
organization. .

After an emergency response inddent
la brought under control on plant
property, and post-emergency dean-up
of hazardous mattriala begins. . .
paragraph (l)(5Kiil would pennit the
employer whose fadlity was afiected by
the incident to use plant employees to
decontaminate the workplace. This
provision has been addrMsed and
permitted in the past by spedfic OSHA
health standards such as 29 CFR
1910.1(n7(h)(2)(i), 29 CFR 1910.1008(d)(2)
and others. The employees who mey
take perl in the dean-up would have to
have completed the full training program
required in 29 CFR 1910.1200. and the ^
respirator training required in 29 CFR
1910.134. Emergency action plant would
have to be provided in accordance with
11910.38(a). Any appropriate safety and

health training required by the apedfic
teaks to be completed as pert of flw
deen-up effort would also have to be .
provided. Employers whose employees
srill be performing post-emergency
deaning of workplaces would be
exempt from paragraph (l)(5)(i] of this
•ection if they comply fully with
paragraph (l}(5Kii) of this section.
OSHA requests commenlon whether

the proposals it has made and
distinctiona it bes drawn for emergency
response are appropriate, or whether
improvements ccn be made.

Paragraph (mp^Ilumination

Xh paragraph (m). Illumination, OSHA
ia proposing to require certain minimum
illumination levels for work areas that
are occupied by employees. OSHA was
mandated by SARA In section 128(e) to
Indude illumination requiremenU in the
interim final rule pniblished in December
1966. OSHA believes that the intent of
Congress la to provide coverage
concerning illumination, and has
therefore proposed to regulate it in tUs
proposed final standard. The provisions
come from OSHA't oonitniction
industry requirements for illunilnation at
ooiutruction sitea issued at 29 CFR
1928.56. SARA calls upon OSHA to use
the requires of Subpart C in Part 1928.
Subpart C references the requiremenU
of Subpart D which contains J 1928.56.
OSHA requeat comment on whether
these or other provisions art more
appropriate for hazardous waste •
operations.

Paragraph (nJ^^Sanitation for
Temporary Worksites

In paragraph (n). Sanitation for
temporary worksites, OSHA ia
proposing minimum requiremenU for
potable and non-potable water supplies,
toilet fadlities, and other areas related
to saniution at temporary workplaces.
OSHA was mandated by SARA in
section 128(e] to indude sanitation
requiremenU in the interim final rule.
The provisions in this proposed
standard come from OSHA's
construction industry raquirements for
sanitation at construction sites issued at
29 CFR 1926.51 with one addition. SARA
calls upion OSHA to use the
requirements of Subpart C In Part 1928.
Subpart C references the requiremenU
of Subpart D which contains 11928.51.
OSHA is-proposing to expand the
referenced construction standard in this
rulemaking with requiremenU for
showers and change rooms. Regulation (
of these facilities was not a part of the
Interim final rule. The proposed addition
has been made to addresa the
installation and operation of employee
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howen and change rooma at
vhe»-'-<ean-up operations are expected
® !i X months or more to oompiets-^ 4 requests oomment on whether
hesc or other provisions are more
ippropnate for hazardoss waste
)perations.

^anqmph(o)—Operations Coi^uc:a^
Under the Resource Conservation and
Recovery Act of 2076 (RCRAJ
OSHA is proposing a separata

paragraph for operatiocs conducted at
worksites involving haxardoua wasla
storage, disposal and treatment
operating under the Resource '
ConservBtion and Recovery
(RCRA). This separate paragraph of
requirements is appropriate becauae
RCRA site operations (not tncludiag
msfor corrective actioos and their
associated hazards which are simay to •
CERCIA sites, and are covered by the
main part of the standard) generally are
different from the opentiooi and
hazards found oo a CERCIA deaiHsp
site. For example, RCRA sites that
%%rouid be covered by this paragraph
tend for the most part to be fixed oo-
gotsg operations involving the rtcehring^
processing, storage, treatment, and
disposal of hazardooa wastes or
substance from outside sourcea.
CERHA sites, on the other hand, are
to iryemergencycieaa-ap '
0^ X5tts involving often undefinad
and substantial quantities of hazardous
substsnoes.

Consequently hazards should ba
better controlled and more routine and
stable for the RCRA sites covered by
this paragraph, and therefore less
extensive requirements are ippfopriala.
OSHA requesU comment on whether
the provisions of paragraph (o) are
appropriate for general RCRA sites.

In paragraph (p). Seer technology
programs. OSHA proposes to address
new technology programa. New •
technology programa ara intended to
provide employeet with means to •
become aware of new equipment
processes, and procedures that mey * *
contribute to improving their safety and
health on the job. Paragraph (bK») of ̂
SARA also requires the agency to
address new technology programs as
part of this proposaL
m. Rafarencet

1. Superfund Amendments and
Reauthorization Act of 1F88 (SARA).
Pub.L»-49a. ^ *

2. Comprehensive Environmental
Response, Compensation and liability
Ar« of 1980 (CERCIA or •Superfund^,
F  96-5K), December lli 198a 91
S  .787, • . 1 - . . r .

X Resource Conserva^ ̂
Recovery Act of 1978 (RCRM. PubjL
94-58a October 21.1978, 90 Stat 2795-

4.-Health and Safety Requiremctita ,
for Employ ees Engaged to neU
Activities." Environmental wotecaon .
Agency Order IffOX US, •
EnviroomenUl Prolactlon Agenqr. W
u,i96i.
8. Subperti C end D of 29 CFR Part

yjyg, .

a -OccapaHona! Safety awl Haalth
Guidance Manual for Hazardous ̂^ste
Sits Activities." Occupational Safety
and Health Admlnistratfon. '
Environmental Protection Agency, US.
Coast Gustrd, and National Institute for
Occupationtl Safety and Health, DHHS
(NIOSH) Publication No. 8^115, . . .;
October 196S. * - .. v-'. W

IV. bauaa for

OSHA requests comments on all
laaues raised by this proposaL indudlBf
the issues specifically raised throughont
the pretmble. OSHA also requests
comment oo the following issues:
t. Ninety days after the promulgation

of the final OSHA regulations that ratuh
from this notice of proposed rulemal^
aectton 128 (D of the Superfund
Amendmsnl and Reauthonxatfon Act or
tl906 (SARA) require, the AdraWitrator
of the ̂ vboninent.l Protection Agetrcy
(EPA) to promulgate atandmda identical
to tlioae promelgated by OSHA purwant
to thia rulemaking for employees
State and local governments In eaoi .
•tate whlA does not have in et^t an
approved State plan under section IS of
the Occupational Safety and Health Act
of 197a EPA ia to prwrida atandarda for
th# health and safety protection of ••
employeea engaged In haurdoua
Operations. Does ths requirement that
EPA epply identical standardi te
amployees of State and local * *
fovernmenta engaged in hazardous
waste operations raise any iivues about
the substance of the staadardi thai .
would not be raited by their appllcatloo
to other workersT EPA will conduct its
own nilemsking to define thoto
employees to adiom the standarda wiH
aooiy. • ' •* ^
ToSHA hat defined the term ' ;•'

"established permissible exposure limit
to cover the many hazardous substance *

;  and health hazards possibly present te
hazardous wsste operations, li anoth«
definition or term more appropriate a^
If so. how should It be defined? Should

'  several terms be used for different
purposes, such as site entry or guidance
on use of PPE? How should OSHA
determine safe levels of exposure w • ^
unknown substances or mixtures of

'  substance? * v •. - • ^

. RtoordertoperTonniRegulatorj
Impact Analysis and a Regulatory
Feasibtlfty Analysis for the final
standard, OSHA requests Information
concerning the following general topics'
The type, number, and characteristica of
the contractors and other entities
Involved In hazardous waste operations;
the number of potentially affected
employees at hazardous waste
operations; the available fatality, injury,
and ifinesa statistics assodattd with
hazirdous waste operationr. current
industry practices in hazardous uraste .
operetiona; the potentiil costs of
compliance; and the potential ecorwtnic
Impact of the proposed standard upon
yit economy and upon small entities, nt
addition to any other Information that Is
suppled on these issues, OSHA le * • •
particulariy Interested in Informatiofi
cocw;eraing the specific questions found

.  in Issues I through 18. OSHA already
has substantial Information in these
areas, but more InfonnaHon would be
helpfii In Improvii^ the regulaUon and
maxing mora detailed estimates of
Impecto , . , . »
X What type of contractora and other

entities are Involved la hazardous waste
operetiona? How many are there? What
are their characteristiciT What ia the
typical scalt of dean-up operatiotis? • /
Numerous local construction contractors
nay be employed in dean-up activities
at uiKxwitrolled hazardous wtsie iitea ■

• What are the characteriatica of thase
•  fInnsT Ara they typical of conatructkHi

firms (particularty axcavatkm
contractors) In general or not? Art
contractors able to specialize in work at.
uncontrolled hazardous waste sites?
. X For investigutlon end dean-up of

•  uncontrolled hazardous waste sites, can
you estimate the split between ^
government and privately funded clean- .

'  up woA? Can you describcfestimatt the
componenU of the privately fundrf
work between (1) private actfona in
direct response to government
enforoemefU efforts. (2) voluntary ' -
private actions (apperantly) precemng •
direct enforcement actions, (3) volunUiy
private actiona in preparation for sale of
property, and (4) vdunlary private •
actiona %vilhout any encourtgement
from enforcement or other external
factors? The government-funded work at
uncontrolled hazardous waste sites may
continue for a decade or more. Can you
estimate the duration of work in the
private sector? What ara the dlfTerencts.
if any. between dean-up project
characteristics of government sponsored
activities and private clients?
8. How often do ernergency spiHs^

occur St a clean-up site, and how often
do they occur off the site? How many of
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d««nedupby»t«tetn<ll^^ .
-SKi."";ssfi|s;r:
bHittitrid fire brigades generally ,

•  those brigades to mpoi^d to to-W
hazardous material spdls or relMsesi u
Bot who does respond? Are om«
response groups
pro^sions do other eslablistofflta (lA,
those wtthout brigadesl

• responses to hazjsrdous material spffla
M VMlfllAlAflT " '*rKw may private HA»AJT team
(response groups) are there? Are Bia^
of the teams designated for
for several emergency networks (e^fc
responding to CHEMNCT mergendes. .
Caiorine Institute etM^^« - ...
othere)? How many HAZMAT •- -
soedalists, advisors or consultants, or
other groups are there that may "*22^
to inddenu but who do not physic^ .
get Involved in the

■  9. How many employees •« «}f
to hazardous substances during dean-

■  ops at a typical CERCLA site, at a .
^ical RCRA site: and at an
spill? What are the j
substances found at a CERCLA site mdat a RCRA site? What are the typical .
exposure levels? How many •verage
S ho«, of exposv« to
would a typical «®P'oy«
clean-up operations, and
site reclamation work? At how m^y

work during a year? ̂ h*^ the
training and experience oft^
employees? What is the l»^™ove'
rate? What percenta^ ®!i?!!2Aed at'
employees have previously worked at
CERCLA or RCRA sites? ■

10. The proposed standard cotrm
einSoyer.'^and employees ^
operations
2B4 and 265 punuant to RCRA. Art
there other RCRA operations
hazardous waste handling
other Parts in Title 40 of <^of
Federal Regulatioiu whid
should include in the scope of this
sisndard? Are there any otherstandard? Art then any oth«

Mjprovisions that would^ •one.

infeasible? What should tl^ specific

Are truck driven who haul ̂  ̂.
haztTdout subfttnce fro® the ;. .

. wbomT Ai. monlWy JrtlU or oIkB
training provided for amerfency

**13?What ̂e^ralions are made for
Sr^ or RCRA hazardous waste ,

""l^What are the typical pncticM
concerning eir monltoringT How
extensive U the infomalion concei^

Si°Lt warns provided? An medical.
aiven to HA2MAT team members?
Which tests snd snslysn an indudad
to the medical axamt .
16. la penonal protertve equip^t
led to accordance with the proposed

_ J 14 If eatVllI not? 1a e tell*

hezsrdous suDsisncesr u
types of tostencet might not requue

*''l7.'^V sources of
injury ststistics sn svtllsble for
hezsrdous wiste opentions? ̂ t sn
the causes of these fetalitiea and
tajuries? What types of site •
chancteristics or e®P'oy*« ■oj'®" ?'
contributed to fetelities and
An then specific casw of oooj* ? ^chronic Ulnesses occurring to mploywperforming "

cAtet? Which pTOviiiontT
mm \AfUm4 tamtlM h# iKC Ullit CO#tl Of

^ one-Ume expendituns?paragraphs of this projwsal nol . , . be the typical total annual andipecificaUy refennced in J eapilal costs ofi!-.v,iii»v in RCRA sites that contnclor? What would be the

the typical Impacl of compUance upon

specirically re'e™"!*"^;"%h;r
for applicability toshould be made applicable to RCRA
'"ll^What ere the current todusty
nrmcticet wilh T«»p«ct lo the proviiione
would be necessary for compliance? -

the price charged to clew-op til a
CERCLA site, a RCRA site, and a
private site? Would small enbUM be
feced with an adverse impect met
would be
adverse Impect faced by the larger
entities? If so. what particular provisions
would cause this impect?

19. OSHA is proposing certain tntomg
-jequlnmenU for employees who an

expected to work with hazardous
•u^tances.The Agency prowsM to
nquin certification to ehow tMttraining has been completed, pojdd it
set criterii for the persons do^ t^
training? Is the nquinment of •
cerUfication upon eompleUon pfgiven to the employee 'j®^2h
Set tntoing has been completed? With
wBtrd to the ytriooi tnmingfMuinmenU to the standard, shouldOSHA nTiSe specific training cou^STcuniSS? W^t should a trainingSSKbon include? If the employer^
SowS to certify that an employe has

and the surveiUence records
to show employee exposure. 1^
should OSHA provide for _tnnsfer when an employee ®ovM^m
one job site to another job site, orjfem
one emoloyer to another empli^er?

Zl Te«t methods for evelueti^ tinperf^Snca of totally nncepatii^
S«mical protective lulU ire included mt^iSx'^Jof this standard A pressun
test using compressed eir and equalitative leak test ^wncentrtted aqueous ^om an

from the use of such a volume ofconcentrated ••lo®®®* do
22. The standard and

Bot contain any test methods for other

would perfonn when worn? f» '
need to include test methods forchemical protective ofo*'"«l"{ JuJJn

43.-The standard nquires that clo^nand equipment leaving a "ntanjnatedana be appropriately disposed of ord^maminated. What methods areSbte to eveluet. the
of decontamination procedure^ t^«t
methods an available to
when decontamineted clothing and
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• equipment ire »afe to rvuaeT What "
guid^^mei orproceduret areaveilaWeto
eHf proper disposal of ooataalnalad.
do. g and cquipmealT • ' • ;* • .•
2^ The practical health baneiil qi

annual medical examiaatioos for
worken In haxardoua waste operationa '
may be. however. uncertaliL Haxardoua
waste operations often involve ex^sure
to numerous chemicals aomt of which
may be unknown, to which workers may
be exposed once, intermittently, or
regularly. Consequently, ft may not w
possible to determine in idvanct what
particular biological markeri art
relevent in determining over-exposure;
which medical tesU should be
conducted or even if the seme memcal
tests should be conducted with each
yearly examination. One consequence or
this uncertainty may be over-testing
the application of a battery of medical
tests simply to order to cover the hiB .
spectrum of possibilities. Such testing
would be coetly and la aomt • *;
drcums Uneea of limited hfplth benefit
end would not tasure the worker that
health effecta have not occurred at a ..
mult of over-expofure. Thia situatlpa
diners from that In most other actfvltiea
related by OSHA. in which specific .
exposum have been Identified and
apecific tests can be conducted to
determine if srorktn have been over-
r "*ed. • •

in some drcumstancea. it may
rio« ot poasit>lt to determine ki advenct
what doctors should look for in workers
engaged in hazardous waste operatfona.
it may be more useful to follow the
initial or baseline exam with periodic
txaminationa of those workers ̂ o
show symptooia indicating sensitlyity er *
possible over-c:q>oaurt to hazardous
aubstancea. FoUow-ap exama would
oocur at intervala recommended by the
physician. The efbcUvenesa of thia
approach in identifying workers to need
of medical surveillance would be
eniunced by worker training on
recognition of tymptoms indicating
po8S4blt over-exposures. OSHA solidta
comments on the appropriateness and
effectivenesa of thia alternative to *
annual medical examinations.

) V. Regulatory Impact Analysis.
Regulatory Flexibility Analysis and
Environmetital Impact Assesixsent

Introduction, Executive Order 122S>1
(46 PR 13197. Fchnmry 19,19811 requires
that a regulatory impact analyaia be -
conduct^ for any niila having malor
economic oonsequenoea for the national
economy, individxial industriea. j
geogTdphical regions, or levels of
pf^vernment In additiou. the Regulatory

{  billty Act of 1980 (Pub. L 96-353, 94
V  .11W15U.S.C Weiaeq-Urw^iraa .

the Occmpetlonal Safety and Health
Admin5,t™tlpn(0SHAJto^t«i^ -
whether a proposed regultlioo wiU ht^
e significant tcooomic iaipect oe a
substantial number of small entitiex and
the National Environmental Policy Acf
P^A) of 1969 (42 U.SC 4321 it mg.)
requires the agency to aaatse
environmenlaJ coneeqiiences of ; • -
regulatory actions. • ^
fa ortkr to comply with these • .

requlrementx OSHA has prepared e* .
Preliminary Regulatory Impad aM^
Re^atoiy FTexibillty Analysis (PRIAI '
for the proposed haxardoua waste
operationa and tmergency rttponae
atandard. This analysis Includes a
profile of the Indaatries that would be - -
eflected the esthnated msnber of
amployees who would be it riak honi *
occupational exposures to haxardoua
wastes, tedmotogical fesslbility, costs,
benefits, and in overall economic* •
impact of the proposed stendarA The ' /
PRIA is avaHaUe in the OSHA Docket ;
Office. • " ■
DatoSoufca, The primary soorcea of

information for thia analysU arc a
Aprt 1988 report by The Eaatem _
Research Croup (^0} entitled.
Treparition of Data to Support A *
Regulatory Analysis and Environmental
Asseisment of the Proposed Standard
for Working at Hazardous Waste Sites."
Most of the tnlormalion contained in
t^ report was gathered from'
Environmental Protection Agency
aources. industry sources, axperts in the
area of hazardous waste management,
etc. OSHA welcomes idditionai'
comments and all information suppUad

.  will be cartfully reviewed tad •
evaluated for Incorporatioa Into tike
Regulatory Impact Analyiia (RIA) thai
wiU accompany the final rule.
Industry ProfiJs- The propoeed

standard would affect about 2OJ0OO
uncontrolled haxardoua wmata silaa. *
ateut 4J0Q0 hazardous waste operatioaa
conducted under the Reaource *
Conservation and Recovery Act (RCRAk

.  of 1976. about 13.600 spilli of hazardous
materials that occur annually outside a
fixed facility, and about 11.0001pills of

•  hazardous matenala that annually occur
inside i fixed facility. The finna thai
would be affected by thia propoaad
standard are as follows: about 100
contractors that perform hasardoui
waste cleanups: about 50 engineering or
technical services Qrma that perfona --
hazardous waste prtUfflfaafy • ̂
aisessmeata or site iAvestigatiw and
reznedlal investigatioos or foasifaility
studies for bcza^oua waste site
cleanups: iboul 300 RCRA-regulated
commercial trealmeoL storage sod
disposal Cicilltiea; about 3700 RCRAr

regulated fecHlttes that art operated by
a hazardous wasle generator about
28.000 fire depSrtmentr about 750 * "" *•'
^vile hazardous materiah (HAZhttT)
respohsh teamr. and about 22.000 . , V
manufacturers that use in-house * ^,
personnel who respond to emergency
•pills of hazardous material within the
fadhty.;' . v"; .
Population Qi Risk As wiMnf M

1.191,950 smployeei may be at riak from
exposure to hazardous waste. Of thaae
1791.950 employees ebout 12.100 art .
employed at government-mandated
uncontrolled haxardoua waste site
cleanups, about 52.700 art employed el
RCRA-regulated facililiea. about 944700
krt firefightera. about 7700 are private
HAZMATmembers, and iboutl78700 . .
art memben of induitriai fire brigades ,
that provida In-plant eoiergeticy . • - •
responses to bajcardoua materiaia ipiHs.
Moat of these employees, however, do ,
no! work fulMicw arouod haxardoua
waste, la fact nearly all of the 1.120700 •
firefighters and industrial fire brigade
personnel who ere at riak are lonuaDy
exposed to hazardoes matenala for only
a few bours. VirtutUy all of the public
firefighters will be directly regulated by
either individual tUtt OSHA atendirda
or the U7. EPA stenderd.
•  Feasibility^ The pitipoeed standarf
does not require the use of any large-
scale capital equipment that ta not
currently used in normal work
operations. In additioru eadi proposed
provision requires equipment 4nd work
practices that are cumntiy available.
Thua. OSHA has preliminarily
deleimincd that the proposed staxrfarf
is tedmologicxUy feasible.

Benefits, Numerous case studies
indicatt that exposures to hastrdoua
waste cause adverse health
consequences Compliance with the
proposed standard, therefore, would
prevent employee fatalitlea and illnesaea
resulting from these acute and chronic
exposures. OSHA has not quantified the
expected reduction In the ouaaber of
these occupational fatalities and

- illnesses bMiaae time was nol sufficient
to cooduct field data codectioas on

*  current and future cxpoaurts to
hixardoua waste. The probability that a
significant number of excess fatalities
and illnesses wiQ occur in the absence •
of a proposed standard was deeriy

-  recognized by Congreaa in Ha mandate
to OSHA to proouigite a itaodard
within one year from the dale thai *

- Superfund Amendmenta and
- RegulattonaActCSARAJbecaiDtlaw.*
- Cooipiiance with the proposed itandard
• wdi reduca the number of these

fatalitteaaodiaiuriaaby mdadng.

I

i'
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employee expwres H WzerdB* that ie wreetiy being kained by
watte. . . employert at pert of their work •

qfCoFJpfibnce.OSHAkisnsed pnchces becaatetboae wotkprectioee.
ciarefrt work practices at Ha batefine and thenfofe thoee ooeH, week!
for ettimatrng ̂  ooft of fall ccnnpfimsee oontlaee whether or cwt the ptupoeed
wHh the proposed ttanderd. Tliif atandard we« premeigeled
eetrniatedcoeldoei not include any coet

; • • • # * ; - • • . • • : •
Table A—Ttjria. MwoaL Cost or Coio>tJAacE FOR THE Pfto«*€D STi

leneesacimi ' V'' * ."1
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Govern-
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mandatod.
Cteanups '
d  1

imoofw . tSstm

• a.

J

Rre*
dapan- '
ments

•  \

Rrteate '!
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i

'

•  f

lioM

2.806
tjez

41.149)
417.500

.  1 -

8809
18611

<53.9623
<173001

19366

18920
4-)

1393

424352)
(-4 *  4-41

09326)'
«-»(tedriBg

20.848
2J047

9S29 24.062 1
6.687

•4350'

9J41

I

0317'
8327^
8326'

0386

18.526'
9329

4J?9^

.IMi

7I>C82
11J90

4.062

84t9

.  1320

DIam fi.157

tJ20

' 0.426

EmsfQaocy Ptea \ ... - ̂

ODWstiAO Proesdms 0326

Plan to Mmrrixa
8.707
8J76

- 41300

0.101

9817 V4

8159
8955

'  #.1W

8684

$340

8944
7371
11396

«* W—»

Tvro

ije2

96.182

8006

XI01 94J87

1399

148.47212J18

Solace: ULS
report £1, Appends Ca.

LaPor, OSHA, Office of ReeUatory Anal^feia. at darrved Pom ERG

As teen in TeUe A. 05HA bet
ettimeted thet Ifae totel eimeeliaed
incremental oott of hif! oooiptiance wffii
the propoeed ttandard woeM be about
f148.472 mitlion. of whfch $28,152 mSlion
would be tperrt by oontactort on
Mvemment-mandaied anoofTtrdUed
batardotft watte tile cfetMpt, $22,718
million wooM be epent by operatort oo
RGlA-fegulated fixity deamipt and
operatiofit. $50,714 milKon wookl be
tperrt by Bre de^rtmentt, $3,101 million
weuid be tpent by private HAZMAT
teawit. and $34,787 nittion woidd be
tpent by indoetriel fite brigedet.

Although OSHA*t proposed ftendird
does not directly cover itate aod load
goveroment en^oyeet.EARA requires
that the US. EPA adopt the Wandaid lo
cover stale and local goveramcBl
employect h) noaolata plan ttalas. nod
the OSH Act eequiret that state plan
stales adopt a eomparable starrdard to
cover state aird local govemiBeBt
employeea. Tbas. virtuaUy aU of the
$58,714 millkn eont lo fire departrnenie

will be directly mendaWd by tHharIhe
individual states or Ike US. fiPA.
. The provisioB with the iargeat eaaiial
eoat of coiapliancc la the aoiployea '
training provision ($71,482 aUUion),
follow^ by the medical nirvaiUaM
ptovisioD ($16 611 million}, the peotdaioo
requiring deconlaminatiQa it
personnel and equipment ($11 880
million}, and the provision governing die
use of iolally encapsulating chemical
proiective {TECP] suits (S11S55 miBion).
Economic Impacts. Most of the

incremental cost of compllaaoe wQ! be
paid by the govenunent or the private
firm responrble for the haxardooe
waste deanap and OSHA has
calcniated that it is eoonondcdly
feasible for every affected indut^ or-
group to comply with the proposed
standard. There may be an impact upon
some labor markets as i consequence of
the proposed provision thetofily
sufBcientJy experienced employeea. er
employees ceriiHad to have reocrved e
week's training at as epproprieta

training fieffity. wfll be allowed to i
on harardous waste site. Ibis proposeJ
provision would effecthreiy caftasl the
current practice of vsing h^l
fubcontractora to provide shori-term
employees for haamous waste rite
cleanups end limit the number of
employees eHgible to work at hasardoes
waste attea. TUs. fn turn, may tncrease
future mge rates andthe-coat^d
hazardous waste stte deaneps*

Bflgiflntniy flexibility Aaafyms

Pursuant to the "Regulatory Ftedbiity
Act of 1960. the Assistant Secretary has
preliminary assessed the expected
impacts of the proposed standard on
small entities. Bas^ on the BTailaUe
information, OSHA tsas determined that
the proposed standard may have tone
impact upon some small entities. The
cost of training an employee for five
days prior to wcridng at a hazardous
waste site cleanup would aubatantiaUy
reduce the uae of aabcontractor Ubar ea
a one-time basis. That, aocne local
sabcootractori face a potential
Moctioa in hazardoos wtste she
cleanup work.llie maiortty of this
wibcootracted work will probably be
performed by those subc»tTaclors who
conceBtrmte spoo this type of work.
SubcoBtractors who bave pcrfunBod
cleanup work bat who do not dect to
tTBhi cpployeesneaded 40 qualify far
fiitBre woric wthprobably be exclodod
from working is this maiket OSHA
docs not have infomtioa oanommg
tke importance of this potential loss at
future buainesa for sobw local
iuboontractors. Ibarefort. OSHA la
ioiidting information on this issue and
any comments received will be csrefuliy
reviewed and evaluated for
incorporation Into the RIA tbat wiB
accomjiaxry the find nla.

E!nviroiwwrlaf Impact Assesameni—
Finding c/ No Signifioaat Impact

.  OSHA has reviewed the isteriBi fbial
and proposed staodards for hazardous
waste operations and emergency
response and has concluded that do
rignificant snvironmental iicpacts are
likely to result from the promulgaticn of
these regulations. OSHA reserves the
right to perform additional
environmental analyses (hat may be
appropriate as a re^t of information
and oommenu received in response to
thisNo^ea.

In OSHA*s December 19.1966. interim
final rule for the protection of workers
engaged in hazardous waste and ^
amergency response operetions.
information was solicited from #ie
public^in various issues, including
possible environmental impacts on the
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rM'^^tion. To date, no commenta.bavt
hf ceivtd on the question of
en. .omental Impact On the basis of
the review detailed below, qnd ̂
accordance with the reauirements of the
National Environmental Policy Act
(NEPA) of 1969 [42 U.SC 4321.9t feq.].
the Council on Environmental Quality
ICEQj NEPA regulationa (40 CFR Part
1500. e/ seq.), and the Department of
Labor's implementing regulations for •
NEPA compliance (29 CFR Part 11), t^
Assistant ̂ cretary has determined that
the proposed rule will not have a
sigmflcant Impact on the external .
environxnent "

The preceding description of the
proposed standard and its supporting
rationale, together with the following
discussion, constitute OSHA's
environmental assessment and finding
of no significant impact
In most OSHA regulatory actions, two

environments may be affected: (1) the
workplace environment, and (2) the
general human anvironment external to
the workplace, including impecta on air.
and watar pollutioit, solid wastt, and
energy and land use. The prooosai for
hatardoui waste operations, however, is
unique in that it focuses on the external
environmant because during these
o^^tions, the workplace end the
(  lal envfronmenl are usually one
W die itme. The proposed rule is also
unusual in that it is the first regulation
since the passage of the Occupetional
Safety and Health Act of 1070 (the Act)
to be mandated specifically by Congress
under Section 128 of the Superfwd
Amendments and Reeuthorization Act
of 1986 (SARA). As Indicated In eariier
sections of this Notice, the provisions of
Section 128 detail those protecticm that
OSHA must include for workers at
hazardous waste and tmergency
response operations. For exampit.
Section 128 requires that proviiiona for
•ite analysis, training, and medical
•urveillahct. among other, be included
in the proposed rule. In addition, there is
a %vide range of CSHA. EPA, and other
standards that already apply to some
activities that occur at hazardoua. waste
sites and during emargency response
operationa. For axampie, there are • •
existing OSHA sUndards that cover
construction activities, onaite machinery
and equipment selection and use of
persona protective equipment handling
of toxic and explosive materials, and
general environmental and safety issues
such as wilking-working surface, noise,
and illumination. Moreover, the interim

and proposed rules, in many
(  nces. either reflect OSHA
V  .istions, procedures adopted by
other federal agencies (§.§., EPA), or

pnctices thet ere commonly used by
those knowledgable in hazardous wasto
and tmergency response opera Hons. To
iUuatrate, Subsection (11(8) of tha
proposed standard requires special
controU for handling laboratory wMttKcks, and these controls have already
coma accepted practice during such

operaHona. To the extent that existing
•tandards, rules, or standard operat^
proctdurea are incorporated into this ̂
rule, no significant change In tlm
environment is anticipated.
As the Interim final and proposed

rules largely follow current operating
practices, and the technology la
available to implement the OSHA
proviaiona, compliance la not
anticipated to be a difficulty. For . .
axampie, secUoo (c)(4}(iii) of the Interim
final ruit propoeee that if preliminary
iita ivaluation cannot identify hazards
or suspected hazards at tha site, a Level
B ensemble of personal protactive
equipment shall be used and diract*
reeding instruments shall alto be
carried. OSHA analysis indicates that
these procedures are already accapted
industry practice.

Poiential Poiitive Enviroiurmtat
EffectM. While OSHA does not
anticipate any significant environmental
effects as a result of this proposal, thare
la a potential for some beneficial
tmpacta. In general the work practicee
and procedures requirements of the -
proposal improve worker effectivenesa
and reduca the Incidence of employee
Injury. Their indirect result should be to
reduce the likelihood of environmental
releases of hazardous materials.
(Virtually all proviaiona of the propoeed
•tandard can be categorized in this ,
manner, because once they ari
implemented, they will have e poaitive -
influenca on worker safety and
performance.) Becauae these *
requirements also providt guidanct for
routina reactioQa to iituationa . .
encountered in emergencies, they may
help to reduce the severity of such
emergencies. Additional potentially .
pciitive impacts might be categorized as
follows: (1) Direct benefiU associated
with reduced incidences in, or the
severity oL the release of hazardous
materiala, and (2) indirect benefits
associated with the improved flow of
informatioQ and increased worker .
awareness of hazardous materials or
with improved worker preparedness
(either for normal sits operatiofia or for
unexpected accidents). Tha following
discussion highlights those provisioos
with potentially beneficial -
environmental affects. , I •

Paragraph (h}^oniton'itg
Tha requirements of this provision

will increase the amount of monitoring
for airbomt hazardous substancas at
uncontrolled hazardous waste sites. In
some cases, hazardous matarials will be
detected, and steps will be taken to
more quickly control the release to the
atmosphere, thereby providing an
environmental benafit

Paragraph 0}^oiHllwg Drums and
! Coirtainars

'  A number of spedfic requirements of
]  this paragraph will result in potentially

positive environmental impacts.
; Ralevant subeectiona Include those for

inspecting drums end containers:
making salvage drums or absorbents
available; Initiating a spill containment
program: amptying unsound drums arid
containers; requiring ground penetrating
radar and decontamination procedures.

. Tliese are discussed briefly in the
fbUosring sections. - e

Inspection of drums/containers before
moving mvom TTiii iectioa wpuld
require that djums and containers be

V inspected for their Integrity prior to
handling and moving. Under current
practieea at hazardous waste ciean*up
sites, drums and containers are often
. handled with mechanized equipment
(t.g., a barrel grapple on a backhoe arm)
before being inspected: if uxuMund
drums rupture or leak, any soil

. conuminatad by the rupture or leak is
• removed for disposal upon completion
of drum handling operationa. The
proposed provision will through worker
awareness, increase the probability of
averting ruptures and leakage. In
addition, any hazardous materiala in
oontaioars that cannot be moved
without rupturing will have to be
transferred to safe conUincrs (as •
required in (JHlKvli)). with obvious
positive eni^nmental effect Toese
procedures should reduce the volume of
contaminated soil requiring disposal: . .
they should also lower the possibility
that leachata or runoff will cany
contaminants offsita. This requirement
does not have an impact on tmeigency
response actions because the routines
outlined art already standard
prooedura.

Availability ofealvage drums/
absorbents lUMVM)!' ThU provision
specifies that salvage drums or
containers as well ai suitabla amounts
of proper absorbent be kept available

.. for use in ireas where spills, leaks, or
ruptures might occur. This requirement
%riU result in increased aviilability of
salvage drums and spill absorbenU at

.uncontrolled hazardous wastt sites and

I

I V
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in emergency resporue etturt'ont wlieie
•pills ere imminent tber^ rediidis Ae.
.envlroAmentsl conseqvienoet related to
spills tX hazardous materirit. In those..
fnitancei where salyaff dnims/ .
absorbents would have been tnade^uate
without this requirement, there la a
potentiel bcnefh to the enviroweat
Impiement a §pil/ oontcinmrn^t,

program fU)f7X^01 purpose of thk
provision is to dr^lop s pro^;nffl to be
implemented Is (he event of s Bo)er *
ipilU that would cxmtaia and iao^ale
hizartious materials being trsAiierMd • *
into containers and drums. To the extent
(hat this proersm is implemenled there
is a potential for reducing the negative
environmental effects that occtr ot a
retdt of fpnis. leakage, at&This
requirement Amid reduce
environmental impact of peicftfVal spl&
at ciean-up sites.
Empty uMound dna^/comkurm»

iUX^k^w]]' Unsound cootainers ofNm
rupture dithng handling opersbona. Thk
provision requires that dntms end ' *
containers that cannot be Boeod
without ̂ (Dage, leakage, or rupture be
emptied into a sound oootafeec. This
requirement should reduce the incidenct
of drum and container niptuis and
would provide CDncosdUnt - •
environmental beneBli.

L/ke c/g/vundp&netwCj^ wdarJo
ogti'male dopth and location of
conusincrt [U)(2)(ix)J. At present when
preliminary mveitigstions at hazardous
waste files indicate that buried drums
or containers may be present, pound
penetratii^ systems arc freouently used
to determine the depth and tocatioo of
(he drums. The requirements of this
provision will very likely cause an
increase in (be use of these sytttas, *
(hereby reducing the number of -
initancei in which buried containers
would go undetected or where
undetected containers would be ' . .
occidentfy ruptured during excovstioe
sctivities. Where it appbes« Mm
requirement will help prevent scddentel
ruptures sod spflls, inprovf the
thorouglmesa of remeciia! actions, and
benefit the site anvironmenL •
Develop decontamaotjon procedune

IfklJ. The requirement to cleen and .
decontaminate equipment persoonel
and pcnonat protective equipment wfll
prevent the migration of hutrdoua ' *
substances out of the worksite, thereby
benefitting the surrounding anvironmenL
!t will also eliminate or irinimisc the
contemination of perionnaiL
Decontamination is already tlandard -
practice at most cleanup litas.
Inform Controctort-of Existing .

Hazards ffbXiSIJ Duder this pnrvisidh,'^
contractors ire to be informed of any
Tire, eiptosion, health or other sahr^

kazardi* that are present. By'tntoring
ttat oontrsdors know tfaelocation and *
nature of site hazards, this requfremcnt
reduces thepofsibiStythal CDntnctor
activtties will result m Inadvertest' '
relesses or spilli of hazaieioot matariidiL
Gather JnfonnoUon Before Site Entry

f(cX3U- Among the virf oxis requirtmcnta
for site evaluation art those lor
fnCormetion to be gathered regsnfing (ha
(•I pethwsys for hazardous substaxtoe
dispersion, and fb] status end cepabffity
of emergency respmse tesms. Theat
proceduw requirements wS pesuh in an
Increased ability to predict and prevent
movement offsUe of hasardooa
materials, mitigate emergency sltuattou
quickly and ciTectrvely. and reduce the
^sSbilSty or severity of contaminant
releise. Since the rtquiremenia of thia
•action mirror current practioaa,
compnance should be accotoptkbod
svith btfle dtfRcuhy.* . ' *
frovide worker training ffejf Ttwiniaf

li required for all workers who ase. or
could be. exposed to hazardooa
aubfta nets, health hazardous, or aafaty
hazards. Is addition, all managezs or
aupervisors respossiUe tor aznployoea
et hazardous waste openttona moat
receive preparatory twining lUs

Hiraining assures that site activities wQ
be carried out by qualified personncL
with the knowledge and ablhty to fuffiD
their iob functions is a safe txid
responsible manser. To fte extent (hat
this occurs, there is a potential benefit to

- the environment (is emcrgescy responat
•itustions. this training should asaure a
snore effident and elfactivt deani^ of •
bazardoua materials or a qulckae
fesponse to avert farther kozdooi '
' material releaaes).

'InformationalprogrameI(i)J.Time •
provisiona indu^ requlremeatalora
aite safaty and health plan, pre-ostiy
briefings, and site Inspections. The afla
plan provides information oo kty '
personnel risk analyses far eacs aila
task and operatioa employee teiaiqg
aisignmenis, personal protocUoa
•quiprocnt medical aurvnUanoa,
fiequeocy and types of air monitortaf,

- personal monitoring, aad environmontal
aampling techniques, site ooatnil
messures. decoataminatics procedarasu
ftandard operating procednrea,
tmergency response contingency plasa»
and entry pro^urea for confinad
•paces. These requirements wS not
directly affect the existing envtroomant; *
their purpose is to provide wotkcit with
the information necessary to cany out
their activities safe^.To the extent (hat
this occurt, there Is apot^tial banaflt to
. tbeeavuonmeot.For exainpla, ' «•
implementing comprehensive site ̂ ana'
could reduce the Incidence of accidental
releases of hszardous mateiiala.

• Simnarly, requiring pre-cnin briefings •
will reduce the fikclibood of employees
onksovringly encountering contaminasts
or lUowiqg their impropar release or
dlqpoaaL
Emergei^ response plan {(1X1)1 Tbe

development and implementation of a
respocseplanfor exsergendee provide
for greater worker preparedneas. la
•mergeodea, workers should be able to
respood more quicUy and eQectively.
(hereby benefitting the anvironfflent

Potentially negative impacts Fmally.
It Is necessary to consider the potential
for adverse impacts to the environcoenl
that might occur as a resuh of the
propos^ standard. In some aituatiooa.
there say be a po^tial far negative
•ffects on the eavimnment Any
potential negative Impecta. however, are
not expected to be sigsificanL To
fliuatrita, negative ii^cts say occur if
there is an increase in the time required
to implement spedfic cleanup and apiU
response activitiet, or to impiemtnt aafe
woii practicte or procedures requirad :
by the proposal Any such effects tie
likely to be negligibit, bcwcvtr.te
example. CERQA sites where site plane
have not been deveiopod there oould be
a potcntiiJ negative impact as reeuh of
the time U might take to develop aocb a
plamln^iese casearhoweyer.MiDCt site
cleanup acthdtiei are cnrcM out on a
apedfic EPA timetable, it is not
antidpated that OSHArequiremenu
will alter these time frames. In fact
OSKA'slnteot was expressed clearly to .
the preamble to the Interim final rule:
*  It is not OSHA*i intention that
emergency acdooi necessary to prelect
the public safety and beahh be
prevented because in a parttodar
drcumstance H k not feMiWe to omy .
out particular requirements of thk
itandard in the time needed to reipopd
to the emergency.*' In exxiergexmy .
response situations, therefore, OSl^
work practices and procadures ahould
not cause significant delays in response
or slow the mitigation of emrlronmestal
effect! because. In most cases, response
teams already have established
operating procedures similar to those in
OSHA's proposed mla.
Another Mtential negs ti ve impact

may result from the requirement that
aalvm drums and absorbents be
readuy avaDable.This may increase the
number of repacked haiardoui waste
drums and tlw amount of spent
absorbent used, which could add to the
amotint of material that would require
aafe disposal SlmOariy. the requirement
ior implenentatioa of proper
decoDtamination proc^ures for all
equipment, personal protective gear, ax>d
personnel at hazardoua waste
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tt^'^ncle*. cleanup altea. and
4  lay mult in an Inoeaa# to tn«
ft. ^ncy and uae of *
materials. This, to tunu <»uld «««"^
laraer volume of spent deconlaminaUonfluids which would then requite pro^ , .
handling ind ditpoiiL Ag^in, my fuca ̂
Impact ih^d bt neiligiW® aiiM ' - .
dfcontamination U laffdy ttandartl .
procedurt for moat

* oparatioiu. A poaiibit .
during activitiea that taka placa to tba ,
tarly ttagea ofaita evaluation Wort
cleanup, Of at tpiU rtiponaal,
dacontaminatioii procad*w art ̂ 7**

**^/!cSSu To the '
proposed woii practices and procedum
are iinpleintnlads tocraaied
awareness and prepsre^esa
in a safer and mote heaithfiu wont
anvironment. which may ̂directly
benafit tha enviionmtnL Any nepatm
impacu that may o^ "implemantatioo of iheae work prtctleea
or procedurta are exported to he
nealigibU. Besed upon this sssess^t
and me Informelion present^
the priemble. OSHA concludes thet no
aisnincant snviionmental changes era

■  anticipsledasamultofthtpreposaL
OSHA will teeiew shy commenta e*
Information receivtd to mponee to t«a
,  rice and reserves the to perform
(  itionsl environmentel anelysia. u

tMcessery.- • V ■'
VLlDtenedoeelTnde

OSHA has evaluated the poteottelImpect thet thie proposed etandard •
would hivt upon tolcinntionnl tmon*
OSHA has deUrmined that the proposed
etendard would hav# a minimal - •
potential impact upon tht pricea of
products, so that there would U no --
effective chen«e to the level of exported
or imported produeta. • - .

Vn. Kecordkeepiat
The ptopoaed standard wntaiaa .

"coUection of informatioo"
(recordkeeping) requirtmenU pertatotof
to preparation of a written aefety end
health plan, site characUrization ̂  ■analysia. ilta control training, madicrt
BurveiUanea. emergency eontrola. wort
practicea. PPE. monitoring, informational
programs, handling drums sad
oonistnets. decontamination, emergency
response planning, and •»*rgeii^
response driUs. In eccordenw with S
CTR Pert 1320 IConlrollingPsperwort -
Burdens on the Public). OSHA hee
submitted the proposed tecordkeeptef .
requirements to the ,
Management and Budget IGMB) for

I  -view under aection 3504(hl of the
aperwork Reduction Act Commenta

reg^irding tht propoted rccordkteptog

nq

w

c

ulrements may be di^o^^ .

VnL Stote FUn Stotee .,

1^0.120. "Hsiardous WaM. • *• • •OpereUona and Emergent RMponHl .
taSubpartHof29CFRPartin(k . .
OSHA'a general toduatry ' •hSardotti materiaU. Ih# 25 Stalea with
their own OSHA approved occupaUonal
aefaty and health pl^ must •
comparable standard applicable to both
the private and public Plata
government employees) s^on ̂ tM
iU months of tht publication ̂ te rt a
permencat final rule or show OSHA
why thsre is no need for arto^^ejjway ui«r» » ~

because an existing ststs standai*

cottctming tha coneluslona reached to
the economic impect eaeeMmentOSHA recognizes thet there may ̂  -
interest^ persons who. throu^ their *.
knowledge of safety or their MP«n««»«
to the operations involved, would wish •
to endorse or support certain provUiow

- of the sundard. OSHA welcomes such
aupportivt comments, tocludtog any
pertinent accident data or coat •• .
SonnaUoo which may be available, in ;
ecder that tha record of this rulemakingsriU presants balanced picture of the ■ -
public response on the tswes involved. '
M>Oce oflnttahon to Appoar atth*, -
Infomal Hwiatf '

Pursuant to section 6(b)(3) of the •
OSHA Act teformel public hesnngs will
be held on thie propoeel ee fpUowsJm
the beginiting of this notice for specine
dd

ovtring this area Is already at
alfectlva" as tha haw Federal standard.
These sUtes art Alaska. Arizo^
California. Connerticot (for state ̂
local government tmploycea oMyk
Kewail todient. Iowa. Kantudcy.
Manland. Michigan. Minnewt^
NtvadiL New Mexico. New York lior
aUta and local government •o^J^only). North Carolina. Oregon. Puerto ^
Rico, fauth CtrolirUe TenAeiiets UUJL .
Vermont Virginia. Virgiii Ulan^ . •. ;
Washington, and Wyoming. Arar the
effactlvs date of a final Federal roc
mtil su^ time u a state standam is
^ulgctad. Federal OSHA will
pfovida interim enforcement assiatince.
as appropriate, to theaa atetea.
|T->uMScParticiDetinn PtihHr
Hsartoga^

Interested persoru ere invited to
submit •
■rgumanta with respect to OSHA ' ,proposed rule. These cotMenU must^
postmarked on or before ^
nnd lubraitted to quedruplicete to theDocket Officer. Docket 5-7«0ftK^
M-387a UA Department of Labor. • , ,Washington. DC SOfO- ^

.  iubmissions must cleariy identifif thespecific provisibns of the pwposd •
which are eddressed and the poeltioo •
token with respect to each Iss^

The data, views, and argumsnU that
ate submitted will be avaUsble f«
public inspection and copyir^ at theibcve address. All timely submurions
received will be made a P*H of tharecord of thie procaeding. Tho-
preliminary r^atoryaasessmentr^atory flexibUlt^ .
assessment, and the exhibits "
this document will be svailsbla wr

a resses):
October t3-t8 and 2&-zat. 1667: •

Washington. DC • ■October »-«. I98r; San Ftmndsco. CA
Persona desiring to pertdpate at thetoformelpubUeheeringmust^t . .

Botiee of toUntioa to appear by .September 21. Tht notlcB of -
totentioo to ippear muat oooum wm

"WnSSTdSS.. •;
number of etch P*'*®"

.g. The cspedty to which the peiion

.  Th?d^ where the person tot«^ .
to ftppCAT m ^

4. Hit tpproximtle Amount of tlmt

oddressed:
e. A detailed statement of the posltlMthat will be taken with respect to each .

issue addressed; end
7. Whether the party Intends to submitdocumentary evidence and. u so. a .

detailed summary of the eviaence. ,
Filioi of TesUtnony and Endvteo .^fort tha Haarixtg ■

■ Any party requesting more than tati
(10) minutet for presentation at W
informal public hearing, w who will
submit documentary evidence, must - .provide to quadrupUMtfc the complete .
text of teelimony todudin* ell «
documentary avidence to be presenteo
at the tofotmtl public hear^. J®*** .
materials must be provi<W to to.
Thomas HslL OSHA Division of - -Consumsr Affairs at the addr«s given .
in tha "ADoewsci" aaction of this
DoUee by October 1.1^. ■■ ■.
• Each submlsaion will be reviewed to
light of the amount of time request to the
Notice of Intention to Appear, to
instancct where the inlonnation
contained in tha submiselon dote not

I

I

I

i
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Juitify the amounf of Ome feqve^ed a .
more appropnate amount of time will be
allocated and the paHldpant wQI be
potified of that fact prior to the ipfor^.

.  publicl^rinfa,. ** .v.. / 1, . .
Any party who bai not tubatantially .

complied with the above requirement .
. may be limited to a tes-misute ' '
' 'preaentalion and may be rvquettad to .
' return for queationinf'at a later lime. !
.  Any party who hat not filed a notice

^  cl intention to appear may be allowed to
* testify, at time pennita, at the diacretioo
' . of the Adminiilrative ̂ w fudpe.

will not be allow^ to qutsfioo .•
wStnetaes.' I. -V,*^
'Notices ofintimli'ob to ippe^.

_ . testimony and evidence will be«'. .4'
available for inspection and oopyiof at ̂

•  the Docket Office. Docket S-780A, US.
'Department.of Labor. Occupational .

.' • Safety and Health Administralioa. Ir."
Room N-3870.200 Constitution Avmuc,'

.  'NW.4Wsshin8ton,DC»2ia(2Q2]523-

.  jTiasi. " • • ♦ : ,

ConductpfMoorrngM" - ^ ' • •' '

Tht ̂formal public beaniiis will
commence at 9J0 ajs. at the scheduled
locations with (he resolution of any .
procedural matters relating to the V
proceeding. The informal public hearing
will be presided over bv an * .'
Administrative Law Judge who will have
the power necessary Ind appropriate to
conduct a full and fair informal public
bearing at provided in 29 CFR Part 1911.
include the power to: . \ '
1. Regulate the course of the V - .

proceedings: '. " '
2. To dispose of procedural requests,

obfections and comparable matters:
9. To confine the presentation to the . .

matters pertinent to ̂  issues raised:
4. To regulate the induct of thoae

present at the informal public bearing by
appropriate meant:
5. In the fudge's discretion, to questicm

and permit questioning of any witntas; -
and
6 In the ludge'i discretion, to keep the

record open for a reasonable time to .
receive written information and
additional data, views, and arguments
from any person who has participated in
the oral proceedings.'
Following the close of the inforn^

public heanng. the presiding
Administrative Law Judge will certify
the record of the informal public hearing
to the Assistant Secretary of Labor for
Occupational Safety and Health. The
Mtice of proposed rulemaking %vill be
reviewed in l^ht of all testimony and
written submissions received as part of .
the record, and (he proposed standard
will be modified or a detarmination will
be made not to modify the proposed

atanderd based oa the entire raoor^.o/
l^jincaMiiat. ^

lift of Subjects b 29 CFR Fait 2919 '

Containers, Drutna. Bmerfency
response. Flammable and combustible
Uquids, Hazardous msteriala. Hazardous
aubstancet. Hazardous waatea.
Incorporation by reference. Matariala
handling and storage. Ferional

, protective equipment Storage araas.
Twining, Waste dispDaal. j. ̂

Asthoi^ v; t
This document has been prepared

-under the direction of John A.
Pendergrast, Aasiatant Secretary of.
Labor for Occupational Safety and *
Health, U.S. Department of Labor. 200
Constitution Avenue. NW.. Washinaton.
DC 20210. Pursuant to section 128 01 the
' Superfund Amendments and ^
Resuthorization Act of 1966 (P^b. L 99-

. 409], sections 6 and 8 of the , '
Occupational Safety and Health Act of
1970 (29 U.S.C 855,857). section 4 of the
Administrative Procedures Act (5 US.C. .
553], 29 CFR Part 1911 and Secretary of .
Labor's Ortier 9-83 (46 FR 35736), it is
propped to amend 29 CFR Part 1910 by
reviling 11910.120, Hazardous Vyaste.
'Operations, as set forth below. .

Signed at Waihingtoa. DC this Stk day of •
August tai7. r . -
fohn APeurfnyeia.
AMMiiiofit Socftary ofLabor, ^ ^

•  For the reasons set out in the
preamble. Title 29, Part 1910. of the Code
of Federal Regulations is amended aa
fellows: . ..

PART 1910—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

1. The authority dtation for Subpart H
of Part 1910 ia proposed to be amended
by adding the foUowring dtation:
Authority:

•  ••

Section 1910.120 Uiued under the authority
of Section 128 of the Superfund Amendmcnti
and Reauthoniition Act of 1966 (Pub. L fa*
409). Sectioni 0 and a of the Occupational ^
Safety and Health Ad of 1970 (29 US.C 965,
657). Mctioni 3 and 4 of the Adminiitrstivt
Procedure Ad (S US.C. 552if). 553). 29 CFR
Pan 1911 and Secretary of Labor's Order 9-63
(4iFR 35736). '

.  • • — • , * -

X Section 1910.120 of Title 29 of the
Code of Federal Regulations is proposed
to be revised to read as foUowa:

11910.120 Hazardous waste ofitfattona
and amergency response.

(a) Scope. oppliCQtiOTL and
rfe/Zn/i/ona—(1 j Scope for operations
other than emergency reaponae. This .
section covers employers and . 4 ..

employees engaged b the following
lopmtkau:

ff] Operations involving hazardous
subs(ancea that are conducted under the
Comprebenaivt EnvironmenUl
Responas, Compensation, and Lisbility
Act of 1960 as amended (42 US.C 9801
at $aq.) (CSRCLA). including initial
bvestigitions at CERCLA sites before
the presence or absence of hazardous
.substances has-been Ascertained:

(if] Qean-up opera tioot involving
mafor oorrectlvt actions conducted
binder the Resource Conservstion and -
Recovery Act of 1976 ai amended (42
UAC 0901 at $eq,) (RCRA): •

(iii) Operations at hazardous waste
«ites that have been designated for
clean-up by stata or local governmental
authorities: and
(fv) Storage, trestmenL and disposal

facilities Involving hazardous wattes
-regulated under 40 CFR Parts 284 and
265 pursuant to RCRA; and
(2) Scope for emergency response

operations. This section also covers
employers whose employees beve a
leasonable possibility of engiging in
emergency response operations for
teleases of, or aubstantia! threats of
ftlesses of, hazardous substances
without regard to the location of the
hazard.
(3) Application. (1) AH requirements of

Fart 1910 and Part 1926 of Title 29 of the
Code offWeral Reguiations apply
pursuant to their terms to hazardous
waste operations whether covered by
this section or not In addition, the
provisions of this section apply to
operationa covered by this section. If
there is a conflict or overlap, the
provision more protective of employee
safety and health shall apply without
regard to 29 CFR 19ia5(cKl).

(ii) All paragraphi of this section
except paragrtph (o) apply to operationa
involving haza^oui substances
conducted under CERCLA, mafor
corrective actions taken in dean-up
operationa under RCRA. and hazardoua
watte operations that have been
designated for dtan-up by state or local,
govenunenta! authoritiet.

(iii) Only the requirementa of
paragriphs (1) and (o) of this section
apply to those operations involving
hazardous waste trestment storage, and
diiposa! facilities regulated under 40
CFR Parts 284 and 285,

Excepnonsrfor small quantity senerators
and tenerators with lets than 90 days
accumulation of hazardous waitct who have
emergency response teams that respond to
releises erf, or substantial threats of releases
of, hixardout lubftaBoet. only parsr^ph (1)
if applicable. Small quantity fenerstors and

r generators with less than iO dayt
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•ccumvlirtoR of htsirdout woolct wte ̂
not hovf tmtrfency retpoftfo toomo tkot
reaoond to rmltiMf oL or MbftomUl thfiotir iaea of. hosardouo tubftoncoo oft

(froio th« rtiuUtMOi of thif ioctioo.
(Iv) Partgroph (1) of this MCtioo

applies to all emergency respooat
operationa for releaaea of. or avbatiotlol
threats of releases ot haxardoua
substances induding tbose reltaseo of'
or substantiel thmats of releases that
occur at worksites other thaa those sites
identified in paragraphs (aK2Mi) through
(aH2)(iiil of tnii atcliofL
(4) Definitions, "Boddy sywtsm**

means a i>stem of organixing empioytes
into work groups In such a maiiner that'
each employee of the work group la
designated to observe the activities of at
least one other employee In tha work

• group. The purpose of the buddy system
is to provide rapid assistance to those
other employees in the erent of an
tmergency. *

^Deconiaininotioti''mesm the
removal of haxardoua lubatances from
empioytes and their equipment to the
extent necessary to preclude the '
occurrence of tbreseeeble edeerse
health afTects.
"Ewerg^ncy response" meane m

coordinated response effort by
employees from outside the iiwedlate -
retesse area or by outside reaponderi -
(U.. mutual-aid groups, local Bra ' *
'  irtznenti. etc.) loan occurraiKO'
(  h resuits. or ia likely to resuh, tn am

wwOntroUed release of a haxardoua
substance. Responses to incidental

.  releases of haxardous substances where
the lubftance can be absorbed,
neulralixed or otherwise oootroUed at
the time of relesse by emptoyeea ia the
immediate releise area are oot
considered to be emergency responsaa
within the scope of thia standard
Responses to relesiet of baxardous
substances where the coiicentrstiOA of a
hazardous substance ia below the
established permissible exposure limits .
established in this standard are not
considered to bt emergency responset. .

"Estabtishsd exposure /# vo/e ** mang
the inhaJatioa or dermal persussibla
exposure limit specified in 29 CFK Part
19ia Subparl Z; or If none la specilifld
the exposure limits In *^IOSH
Recommendations For Occupatiooal
Health Sundarda" dated 1966
incorporated by reference, or If neither
of the above is ipecified. the standards
specified by the American Conference of
Governmental Industrial Hyglenista In
their publication Threshold limit
Values and Biological Expoaurt IxkBcm
for 1986-67" dated 1986 incorporated by
reference. The two dbcumenta
t'"'^rporaied by reference are aviilabla

(  urchase bwsk the following^

NIOSH, PubBcattons DlfsemlnatloB.
Diviaion of Standards Dtveloptnenl
' and Technology Transfer, National
Institute for Occupational Safety and

* Health, m Columbia Partcwiy.
. Ondnnati, OH 45226, (516)841-4287
American Conferenct of Covenunental
.  Industrial Hyglenists. 6500 Clanway

Are.. Building D-7. CtndnnatL OH. •
45211-4438, (513) 861-7681

and are available for Inipectloo and
copying at the OSHA Docket Office,
Docket No. S-7aa Room N-3871,600

. Conatitution Ave„ NW„ Washington.
DC2cna - . ' '
•  "/bc/ZrVy" means (A] any building,
itructure. installation, aquipmant pipe !
or pipeline (indudlng aiw pipe lato a
sewer or publicly owned tmtmant. .
works), well pit pond, lagoon, * * • .
Impoundment ditch, storage coctaioer,
' motor vehidt, rolling stock, or aircraft ^
or (B) any site or area whan a
haxardous substance has been .*
deposited stored disced ot or placed,
or otherwise come to m located but
does not indude any consuBtr product
In consumer use or any vtssaL
.  ̂'Hazardous materioh (HAZMATf
loom "means an organiz^ group of
employees, designated by the employtf. .
who are knowledgeable and spedfic^y

• trained and skilled to handle and
control leaking containers or vessels,
use and select special chemical • * .
protectiva dothing and perfcra odrer
duties tsfodated with acodental *
releases of hazardous lubstancea. Tba
team members perforoi respoosea to
releasaa of hazardous substances Ibr tbt
purpose of control or stabilixation of the
rdaaja. A HAZMAT taam ia not a Sre

.  brigade nor la a typical fire brigtda a -
HA2MAT taam. A HAZMAT taaou
howevir. may be a separate component
of a Rrt brigade. ^
"Hazardoas jufcefo/Tc»"meina any

•ubstancc designated or listed mxkr (A)
through (D) below, exposure te which
results or may resuh in adverse aSacta

.  on the kealth or sadety of tmploytac '
(A) Any substance defined endar

section 101(14) of CERCLA: • • • •
(B) Any biological agent and other

diseise-caufing igent as defined tn .
* section 104 (33) of CERCLA;

(C) Any substance haled by thiU&
Department of Transportation as
hazardous materials under 49 CFR
172.101 and sppeodicac and - •
(D) Hazardous waata. •-
^^Hazardouz waste" means (A) a , ,

waste or comblnstfon of wastes as
defined in 40 CFR 261,5. or (B) thoaa
iubstances defined fat 4f CTO171A
"Hatardouswofie operation'mtstts

any operatkm conducted within the
scope of this standard Inyelving *

employee expoiurt to hazardous
wastes, hazardous substances, or any
combination of hazardous wattes and
haxardoua sabstancas.
Hazardous waste site'or •hfte"

means anr facility or lojubon within die
scope of this standard di which
haz^ous waste operationa take place.
Health AoznnT* means a cfcemicaL

mixture of chemicals or a pathogen for
. which there ia stitisticany signincant
evidence based on at least one study
conducted in accordanca with
tatablished scientific principles that
acute or chronic health effects may
occur In exposed employees. The term
Imalth hszsnT indudes chemicals
which art cardnofena, toxic or highly
toxk agents, repr^uctivt toxins,
Lrritants. corrosives, sensitiiers,
bepstoioxlns. nepfarotoxint,
neurotoxini. agents which act on the
bematopoietic system, and agents whidi
damage the lungs, skin, eyes, or mucous
membranes. Further definition of the
terms used above can be found ki
Appendix A to 29 CFR l^iaiZOa
'iDUf or Immediately dangerous to

life or health'mtsas an atmoapheric
ooncantratioo of any toxic, corrosive or
asphyxiant subsUnce that poses an
immediate threat to life or would cauaa .
irreversible or delayed adverse health
effects or would Interfere with an
individuaTi ability to escape from a

. dangerous atmosphere. .
'Oxygen deficiency'mtsxiM that

ooncentrstion of oxygen by volume
below which air supplying respiratory
protection must bt provided. It exists in
atmospheres where the percentage of
oxygen by vohima is less than 194 .
percent oxygen.

^Permissible expoeure limit'mesas
the inhalation or dermal permlsiiblt
txpoaure limit specified to 29 CFR Part
19ia Subpart Z.
Host emergency response" means

that portion of an emergen^ response
performed after the immediate threat of
a relette has been stabilized or
alisiinated and dean-up of the site has
begun. If post emergency response is
performed by an employer's own
employees as a continuation of initial
emergency response, tt la considered to
bt part of the initial response and not
post emergency responsa.
'Qualifiedpersott'mesm s person

wM) specific triining, kzmwle^ and
experience to the area for whira the
person has responiibility.

Tife safety and health superyieor for
offictair means the indrvidual located
on a hazardous waste sitt who ia

. responsible to the employer and has tha
' au^ority and knowledge necessary to

Implement the site safety and health
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plan and vtrify compliiooe with
applicable tafcty and health , .
rtquiremcata. • • : . . .
"Small quantity geTiemor^m^m a

generator ofhtxardoui wiitet who la
any calendar month generatet no more .
Chan 1000 kilograma (2210 pouadi) of
hazardovia waste in that aoath.
(bl CeiteroJ raquinmentM'^] Safaty

and J^ltftprogram^l] General. .
Employers thaU develop and implemeni
a written safety and health propw tor .
their employees involved in haaardooa
waste operations. The program shall be
designed to identify, evaluate* and •
eontrol safety and health hazards and
provide for emergency response for
hazardous watte operations. The
program shall incorporate as separata
chapter the foUowixig:
(A) Organizetiona! structure chapter;
(B) A comprehensive wori^len

chapter, and
(C) A slte-fpedfic safety and baahh

plan ̂ ptar.
(ii) OrgonixationQj iUvcturt ehopter*

(A) The organizational structure chaplar
•hall establiah the specific chain of
command and specify the overall •
responsibilities of supervisors and
amployeet. It shall include at a
minimum, the following elemente;
(7) A general aupervisor who has the

responaibiiity and authority to direct all
* hazardous waste opcratiooa.

(2) A aite safety and health superviaof
wl^ baa the responsibility and suthority
to develop and implement the site safety
and health plan and venfy oomplianca.
(J) All other personnel needed for

hazardous waste site operations and
tmergency response and their general
functions and reiponsibiiititt.
[4] The lines of authority,

responsibility, and communicatioiL
(B) The organizational structure shall

be reviewed and updated as necessary
to reflect the current sUtus of waste tite
operations.
(C] Tlte original organizational "

itructure plan and any changes to the
overall organizational structure shall be
made available to all afftctad
employtea.

(iii] Compr^hemive workplan chapter.
The comprehensive workplao chapter
shall address the tasks and obiectivea of
site operations and the logistics tad
resources required to rea^ those tasks
and objectives.
(A) The comprehensive workplan

shall address anticipited dean^op
activities as well as normal operating
proceduroa.
(B] The comprehensive workplan shall

define work tasks and objectives and
Identify the methods for accomplishing
those tasks and objectives.

(CJ The oomprehcnsive workplan
shall establish personnel requiremaats
for implementing the ptan.
(D) The comprehensive workplan

•hall provide for the implementation of
the trminirvg required in paragraph (e) of '
thiaaectioo.
(E] The comprehensive workplan shall

provide for the implementatioo of tba
required informational prornma
required in paragraph (i) of this sactioni
*  (F] comprehensiva workplan ihaQ
provide for the Implementation of the
medical surveillance program described
Id paragraph (f) of (his sectloo.
(iv) Site-^pacifk $Qfety ond health

plan chapter The site safety and health
plan, which la part of the overall safety
and health program shall be available
on the site for inspection by employees,
tl^ir designated representatives, a^
OSHA personnel shall addresi the
safety and health hazards of each phase
of lite operation; and indudc the
requirements and procedurta for
employec protectioo. ^ - f •
(A) The site safety and health plan, aa

a minimum, thai! address the following:
(J] Names of key personnal and

alternates responsible for site safety and
health, including a site safety and baalth
•uperviaor.
(2} A safety and health risk or hazard

analysis for each site task and operatian
found in the workplan.
(J] Employee training assignments to

assure compliance with paragraph (e) of
this section.
[4] Persona! protective equipment to

be used by employees for each of tha
site tasks and operationa being
oonducted as required by the personal
protective equipment program In
paragraph [g)(5} of this aectioiL ;
(5} Medical surveillance requlremanta

in accordance with the program In
paragraph (fl of this section.
(51 Frequency and types of air .

monJtorirtg. personnel monitoring, and
environmental sampling techniques and
Instrumentation to be used induding
methods of maintenance and calibration

. of monitoring ind sampling equipmant
lobeuaad.
(7] Site control measures in

accordance with the site control
prognm required in paragraph (d) of
this section.
(51 Decontamination procedurta in

accordance with paragraph (k] of this
•action.
(P) An emergency response plan

meeting the requirements of paragraphi
(l)(l)(i] and (l)(l](il) of this section for
safe and effectiva rtiponset to
emergencies, induding the oecesaaiy •
PTE and other tquipmeoL
(75] ConHned space entry procedures.

(B] Prt-entry briefings shall be held
prior to initiating any site activity and at
such other times at necessary to ensure
that employees are apprised of the site
safety and health plan and that this plan
4a being followtd.
(C) Impectkms shall be conducted by

the site safety and beslth supervisor or.
in the absence of that individual,
another individual acting on behalf of
the tm^oysr as necessary to determine
the effectiveness of the site safety and
health plan. Any defidendei In the
effectiveness of the site safety and
health plan shall be corrected by the
omployer.
(77) When major spilla may be

antidpated due to the type of work
faivolved. a apill containment program
meeting the requirements of paragraph
Q}(1) of this section shall be induded.
(2] Site exoovoUon. Site ezcavationa

created during Initial site preparation or
during hazardous waste operations shall
be shored or sloped as appropriate to
prevent acddental collapse in *
accordance with Subpart P of 29 CFR
ParilQSfi. •

(9) Controctorx and svihcontroctart.
(I) An employer who retains contractor
or tub-contractor atrvices for work in
hazardous waate operations shall inform
those contrictort, sub-contractora. or
their representatives of any potential
fira, explosion, health, safety or other
hazardsnf the hazardous waste
operation that have been4dentified by
the employer induding the employer's
information program.

(II) The sefety and health program
required in paragraph (b)(l] of this
section shall be made available to any
subcontractor or Its represenutive who
will be involved with the hazardous
waste operation and employees, their
designated representatives, and OSHA
personnel
(c) Site charoctenxaiion and anofytis.

Hazardous waste sites shall be
evaluated In accordance with this
paragraph to identify ipedfic site
hazards and to determine the
appropriate safety and health control
procedures needM to protect employees
Irom the identified hazards.
(1) A preliminary evaluation of a aite's

characteristics shall be performed prior
to iite entry by a qualified person in
order to aid in tha salection of
approprialf amployee protection
methods prior to sita entry. Immediately
after {nitiil-aite entry, a more deialled
a valuation of the litt'a apedfic
characteristici shall be performed by a

'  qualified person in order to further
Identify existing site hazards and to
further aid in the selection of the
appropriate engineering controia and

> fjpivjp
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pertonW protectivt •quiptBMt (or Ih* • •
Uskt (0 be pcrfonacd •' <
(2] All tMp«c(ed codjitioos tM say

pos« inhalatian or ikin abMrpiioa .
"<» that art Iminadiatcly danjeroM

t^ If health (TOLH] or othar .
coi.-.i>ont that majr cause death w- •
serious hann, shall be identified dui^
the prellminaTy survey and evaluated •
during the detailed survey. Examples of
such hatards tndude, but are not Umlted
to. confirted space entry, potentlalqf
explosive or (lammable sltuaHoiis.
visibie vapor clouds, or areas where
biological indicators such as dead . •,
animals or \egetatlon are located.
(31 The following information to the

extent avail^le shall be obtatoed by
the employer prier to allowlat, . , _ ^
employees to enter a ittes

(i) Location and approximate » of.
the site. , . ' - •• •.
(n| Description of the response .

ectivity and/or the Job teek to be_"
p§fforniod-

(iii) Duretion of the fanned employee
activity. .
(ivlSiletopofre^, • " / *
(v) Site ecoessibih^ by sir and roods.
(vi| Pathweys far heaardoue

substance disocTSicwL'

(vul Present^t^and capebilMee of
eewrgency response tcema tbet wouM
provide assistance to bacerdous wecto
elean«up site employees at the time of
an emergency. . • -

(viii) Hazsudous sobatencee uu)
S hazards involved or expected at
e end ibek chetnicai and phyetcnl

pcupertiea.
(4) Ptrsonsl proiective equipttent

(PTCl shall be provided and used duHng
initial site tntrx in aocordaoct with the
following requirtmenla: ^

(i)Basii^ upon the reedte of tiro - * •
preliminary site evaluatioa an ensemble
of PP£ fhatl be selected and used duhng
initial site entry which will provide
protection to • level of exposure below
estsblished perentssible exposure limits
for known or sufpeeled haiardooe
•ubffancet and health hazards, asid
which will provide protection tfiinal
other kno%vn and suspected bazarde
identified during the prelimixiary tilt .
evaluation.

(ill During Initial site aotry an escana
felf-contsined breathing apparatus of af
least five xxunutea* duratioo shall ba
carried by employee! or kept avaiiaWa
at their immediate work station If
potKive-preisart self-cootaiaad
breathing spparalui Is not used as part
of the entry ensemble, • # • ; •

(iiil If the preiimiiury site evahiatioe
does not prodace lufTlcient InEormation
to idenufy the hazards or suspecied
hazards of the site, an eosembte
providing pcotection equiyalaat to Level

(

I

r

B PPE shell be provided «s miolButo.
protocUoo,aad direct reudint - «■
mstruraents sheH be used ee eppropnato
tor lder*tlfyiof IDLH ooodUton^ (See •
Appendix B ̂  a description et Levw B
haxards and the raqulremenis for leiml
BprolecUveequipment.) •' ,
•  (ivj Once the hazards of the site have .
be«nldeotlBed.thaappfO(*iataP« ••
•haU be selected tad used to • •
accordance with peragruph (g] of tm .
oectkML . . - ^ *
.  (I) The following monitoring sheH be -
conducted during initial site enliy wbea

■  the site eviluetioo producee Informaiiae
that shows the potmtial for lonlriny ;
radiation or IDLH cooditioos. or when .
tfat site informstioa is not sulTicieat te.
reasonably elinonata these posiibto.
coaditiona: ;"*•

(n Monitoring far bazaidous levels of •
• foniziog radiatioik . • ••

' (iij Monitoringtha air wUh •• ;
appropriata teat equipment for IDLH aad
other conditions that may causa daalh . •.
or serious harm [combustibla or . ..Slosive almos^eree. oxygao •

ciency. toxic subetanoesl. .
(HI] Visually observing for signs at

actual or potential IDLH or otlw • ......
dangerous cenditiofu.

(•) Once the presence aad
coocentretions of specific hazardoos
substances and health hazards havo
been established, the risks essoctelad .
with these substances shall be

'  identified. Employees who will be
working on the site shall be infonaed of
any risks tbst have been identified, to

'  situations covered by the Hazard
Communication Standard, 29 CFR
19iai 20a training required by that
standard need not be duplicatad. • - ■

No(«.-4tliks «e oonsidw loduda. hto sea
.Milimitsdid: . >

a. Espoaum "ssce'ediag the spsraptisia .
cslablisheg Ptrmlisibl* ExpoMre Uaits
(PEU). TlirtshoW Umn Values (TLVsl or *'
RicommendH exposure Units (RBLsV eto

b. IDLH CeaoenasHon.-e. PoicetUi SUn Abweptfoa sW Irritagea •

d PolsAtlel Eye (rriistioii SMeea. -
a. Exptosioo StAMtiviiy ssd FUmMbWty

. ysngee.
(7) Any infcrmathMi ooooemtag tfaa

chemical. physicaL and toxioologie
properties of each substaaoe known W
expected to be present on site that it

,  avaiiabit to the eoiptoyer and reievant
to the duties an employee is cxpectad to

. perform shall be made available to iha
■  affected employees prior to the

commencement of their work actlvttiafc
.  (g) An ongoing sir ovonitoring program

.. bi accordance with paragraph (h) of this
. sectioa shall be implemented after site -
. characterization has determmcd the dta
] ia safe far the start-up of operatiaoBi v..

'  (d)5/faeM£rof Appreprleltsito .
contra! proeedurea shall be implcfflefited
before ̂ en-up work bcgiiu to control -
employee expoaun to bezardoua
wbataaoH. • . • ••-* •

(1| A site control program for
protecting employees which Is part of
the employer's safety and health
pra^m rtquirod in parairaph (b| of
this section shaQ be developed durttv"
tfaa piaaning stages of a hazardous ■
waste opera tfaa deajHip and modified
as aeceaaaiy as new (nfonaetkm
becomes availabla. •
-  (2) The site control program shad as ■
Biintnata. ineiudc: A site map; site svork
' xboer. the dm of e "^oddy system'^, site
communications; the standard operating
procadaroa or aafa work practices: end
tdentificatioa of the Bsareet medica) •
iifliCiitni

•  -(t) ThMng. temd or Ttvlew trtining
the requirtmenU of tli^ •

perigfapli ftheU be provided to
tmployeei before Ihey art permitted to
tngige to ktserdout weeto operetloni
ttal could expoee them to bezerdooe

. lubateocet, s^ety, or keelth hmrde.

.. (1) Ail employeee (euch te bet aot
liitoted to equipmcQt operetore end
genertl Iiboren) cxpoeed to htzmrdooe
tub# tenceis beelth heserdt, or sefety
heiardi ihell be tkorooghly treined to

.  thefeUowtj^
.. . (qNemeeofptreonnetindiltemetof

rcvpooiiUe for titi eefety end heeltk
'  (iii Sefetys health tod other hezerde

preeent OB the aito;
(tol Uae of penooel protective

-L tquipMot .
.. (Iv) WoA practioef by whki the

tfflplofet can minimlTe riaki from
haiarda;

(v) Safe uee of englneefing controb
a^ eqidpmeot ob the aitoc

(viJ Medical euiveniaiice reqelremtBto
.  liiciadiQg recognition of lymptofna and

ai^ii which might todicite overexpoem
(o hazarda; and

. - (vli) Tha oootenta of part^phe (7)
through (10) of the tilt aafety and health

• plan tei to paragraph (bKlXI^KA)
of thia aectioo.

(2) All employees thai! at the time of
{ob auigmnent receive a aiiniixiuin of 40

-  iKmn of initial iojtntclion off the alte.
and a ouniniufn of three dayi of actual

. . field txperience under the dEbect
fuperwiaion of a tretoeA experienced .
•uptrv'iaof. Workers who may be .
exposed to uUqut or special heurds
ihall be provided additional traintof >
The level of treinlng provided shall be
consistent wilh the employee's fob
function and responaibiHtlee. * * -

(3) On-iite manegemtnt and '
aupervijors directly reeponiiUe for, or
who supervise employ ee I engaged to.

I

I

I
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—
 • tflCbe'atf ofwAa^

*»«

l«tardou»wMt«oper»UoM^ • > .':
necive lnl«un« •• .

pntectWe tquipment
Snt.tom«t pr^. «d
BtonltortRS «rtf;iiJ ts - ".■
. WTrtinm •

««t»er Alt i» being piw««».®;..
tnMH- '.: ' • "■-. ■ - •- •-:'

%hrt« —Tr*iMfi cea Aowomt ̂  --
.  ̂•1tfi»tioo» by . • ■

•  (5] Employees shall not ̂to^plrtlcWe in field.cUv«j^^ . •AeVl»vebe««relnedto^Wr< •

have received.completed Ae treimng end fl*i
experience ipeeified m pereyepw
(eKD. Ce)(2) t«K3JUell be certified b>tbcv4S8i«<« as .
hevint completed the oeoeeeeiySVSg. A iritten e-^itoje
givM to e«cb P«»®» "Mrson t^hohee not been tooet^^o*
meets Ae requireme^o i^oroLihitei
(e)(91 oI this section AaU befrem enga^ir^tobwnrdoes-esto •

"* enge^ed toKipondiot to baiwtJous eaarp^ ̂•ituetioni el h^,tS2ieeiles Aet m«y ex^« Aem to hsxerto-mibst.nces sh.D be bein^tf^ «•

epecified in
(elW oI ihii sfiClion and oJ w relevADi

.  *^i^vtoyen*boMnehew Artea
woA experience Mnajot

training bit resulted
oflotvelenl to Aet bsining required toSrepeph. lellU (e^lZJ- Wt3»
this section sb.Tl not beprovide Ae initial treinmgof those paragraphs. 5",'ItufiaT^ ■tociudes the treliung that "^jy^Lwed
employees mliht havefrom BCtual site woA expert^. • ,

If) Medicaf sun-eff/o^. Wefficel
'  aunenianceshalSbeprovidedto^....,. .. .

foll

Bo

e

•«^''°L'!112SSl^J3ESa!or •.
EBa bseentocff who iwaf 222^

. Su seclion or «<fii»d to
giJJ5£b?ti'Si5S^ ••• i,<i)i!jl enjloyees who " or^be
exposed to heterdoue e«boto»«heoUhhstardsetoreb^t^ • . .
ceUbhshad exposure tovA fee
mibstances. withoul•mp,reto«.rofJOde«rei^«J^ •

• hi) All employees who*^f« ;jJLreiflr for 30 deys or
u soquiredbjr 1 •••' « •

• riH) All eoployeee who ere
due te overexpooure fro® e® e™*^^Incident involving beiardous subetsn*?be.ltohas«to_^^' •'; ....
txaimnatioM anrf*"®*'":'"" ,
M^jcol examinations oonmdUri*SS be «.<i. evmlebl^Jbemtdanr
10 tach ei*^« ^ •■

rerepb IWI of Als em toe

*

m

to tach emptoyw cDverc* **—•JrsrtphSllofAlseectmoc

'rormnfli/i
. ondconsu/totreesW^^cto

examfoetioc* roqnired
(fH2) of Ale sectiw shall tot*t^ot  . .1 __j Vieianr for mdetec(fH2) of AIs sectiwsnau inw« .et^i utd woikhitUH^ar to^toed

• Wstorr IfoM fs to Ae employee e We)
• wHh woedUt empheeis «tynplmrelated to Ae beodlitvg baamdws

•  fubsUeoesaadhwlAhaM^e^
■• ^ee^mrnfl Cnr ^tv tedodxnt tho abftrtya far daty tadodihg the abdi^'to

owing scheriiitoe:

(AJ Prtof to a . Urn m(A] Prior to eeenP®we matobo^ At leoto oeoe evetyhwarire
for eech employre

(CJ At termamtioB of emptoyBwat wleassigmneot to an am wlw Ik
^^ee swtod not be coveewi If A* .
employoo has not had aaeMmtaatowithmtheiaileatoot^ ••wiAmAeto«eamoo»^

(D) Assooe BS posaiw ipoo ■
tificetloo by en employre ttot fte

ao^yoe has drrdoped
trs.™S.^£2JdSi--ii'isstiiiimMSd
txposttT* ^ _ _

"'^^^AMaore tretiiueto ^
exsmining pbyskwo tWtocressed freqo«CT exsmtoetwa to
medically necessajy. ,

(iQ Far employees oo*'**"
persgreph (npifrel
imployees who may

without Ae .

sissi'sssi'^Sirr' .
medcally aecaretoy.

«» requirwl PPE ««wl« cooi'lK*>s
lU- tempefhtare exy^l^emey^m-cxpected at the whtoto- ^

(lit The oooteet« ma are''exeminetions or consdutioci m^
•veilible to employoee poreoaiU toparegraph (f) ahall be detemuned by the
"^rtj'fcaaiy/wooo Ay • p^rs^wa

pey. and it e
pAyiician. The ..
Me copy of Aia atandand end
aopeodices to ttt tx^arimni .. Sd^uidditioalhetoUowiogioro-di •

Adeeolptloeof the ecphtyeee■• JtoJ-S^tetotbeempfajroeh
ISnTemployeehex^.l.'---
enticjpeted expoaare j*7!^,rretmT' -

Which is not readily available to theexamining phyaicsam toiMat.
(vl Infoonitmn required by
fa flfcrcictoab•J^Ooyer shall obtain e^• •TTr_ m coDV of i wnttoo

^nion from A« physiciancontaining Ae J®"7tv?W.ihcal
(lUThe results of Ae toeih^cxMinalion aod tosU if reqreotod by

• medical conditions w^v^ P'««

operstrans or eraergeocj P^.Smrrepirstors-easrequutolby

Bnutstions open the aapjoyee •

been infurmed by Ac physicmn «d t^
results of Ae i^ial
any medical condrtwnt which requwefurther or wttmonL

/
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(li] TTit written opinion obtiintd by
the employer ahell not reveil ipedflcr^'ngs or diagnotei unrelated to

•ational expofure.
j Recordketptni. (I) An accurate

record of the medical lurveillance
required by paragraph (f) of t'tis tection
•hall be retained. This recorf shall be
retained for the period specified and
meet the criteria of 29 urk IPlOJtX

(ii) The record required In paragraph
(Orki) of ihia aection shall include at
least the following infermatlon:
(A) The name and social aeortty

number of the employee;
(B) Physicians' written oplniona, *

recommended Kmitationa, and rnulU of -
examinations and teata;
(C) Any employee medical complainta

related to exposure to hazardous
•ubstancta;

(D) A copy of the information
provided to the examining physidan by
the employer, with the exception of the
standard and its appendices.
(g] Engineering controli* work ^ •

procticeo, and penonal protective
equipment for employee protection, ^
Engineering controla, work practices, .
personal protective equipment or a
combination of these shall be
implemented in accordance with thia
psrsgraph to protect employees from
exposure to hszardous substances and

Mthhararda.

(  1 Engineering eontrolt, work
jcticee and PRE for iubstanM

regulated in Subpart Z (i] Engineering
oontrols and work practices shall ba
Instituted to reduce and maintain
employee exposure to or below the
permissible exposure limits for
substances regulated by 29 CTR Part
1910. Subpart Z. except to the extent
thet such controls and practices art not
feasible.

NoU.«-Cngin««rin| controls which may be
fcaiible include the use of pretiunaed cabs
or control booths on equipment, snd/or the
ttsc of remotely operated material hsndliag
equipment. Work prscticei which may bs
feasible are removing all noA-csscntisl
employees from potential expofurt during
opening of drums, wetting down dusty
operations and locaung employees upwind of
possible hazards.

(HI Whenevsr engineering controls
and work practices are not feasible. PPE
shall be used to reduce and maintain
employee exposures to or below the
permissible exposure limits or dose
limits for substances regulated by 29
CFR Psri 19ia Subparts C and Z.

(iii] The employer shall not impltmeat
a schedule of employee rotation as a
means of complisnce with permissible
""•"M limits except whenlhert Is no

^  ir feasible wiy of complying with

the airbortM or dennal dm limiU for
Ionizing radiatioa. "
(2) Engineering oontroli, work

pncUces, and pertonal protective
equipment for $ubsiance$ not requ/ated
in Support 2. An appropriate
oombination of engineering controlfc
worii precticea. and perMnal protertve
eouipment ihall be eatebliahed to
nduec and maintain employee expoain
to or below appropriate expoiure leveia
ibr hezardoue aubitancee and health *
hazarda not regulattd by 28 CFR Parf
1810. Subparia C and Z taking into
account the eatabiiahed expoiuR lerels.
(S) Penono! protective equipment

mlecUon. (i) Peraonal protective
' equipment (PPC) ahall be aelected and
need which will protect employeea from
the hazards and potential haurda they
arc likely to encounter aa Identified
during the aite cbaracterizatioo and
analyiis.

(ii] Peraonal prelective equipment
aelection'ahall be beaed on aa ̂
evaluation of the performance' •.
charscteriatics of the PPE relative to the
requirementa and limitationa of the aite.
the taik-apectfic conditiona and *
duration, and the hazard! and potential
hazarda identified at the aite.
(Ui) Poaitive preaaure aelf<ontained

breathing apparitua. or poaitive
preaaure air>iine reapiretom equipped
with as eacape air supply, shall be used
tai IDLH conditions. -' - -
(ivJ-T^ally-encapauIating chemical

protective auiU (Protection equivalent to
Level A protection aa specified in
Appendix B] shall be used in conditions
where akin absorption of a hazardous
swbslancc aoay result in an IDLH
situation.
|v) The level of protection provided by

pre selection shell be iooeeaed when -
additional information on site
conditiona show that Inotaaed
protection is neceaaaiy to reduce
employee exposures below eatabiiahed
pcrmiaaible cxpoeure limits for
hazardous aubatancea and health
hazards. (See Appendix B for guidance
oii aelecung PPE enscmbiae.) -
Noto.—The level of employee protectiOB

provided may be dKrtaiM when addiliaaal
informatioii or tile condltloiu tbow that
decreaMd proicctieo will aot rmiill in ' ■ '
ioovaMd baurdoua expoeurta to employML

(vi] Peraonal protective equipment
shall be aelected and used to meet the
requirementa of 28 CFR Part 1810.
Subpart L end additional requirements
specified in thia atction.
(4) Totally-encapsuiotirig chemieel ^

protective $uitt. (i) Totally.
encapsulating suit materials used for
Level A protection ahaB protect
employees bom the parhcular hazards

which are identified during site
diarecterization and tnalysia.

(li] Totally-encapaulatii^ suits shall
be capable of maintaining poaitive air
preaaure. (See Appendix A.)

(iii) Totelly-encapauiati^ suits ahall
be capable of preventing inward teat gas
leakage of more than 04 parcenL (Sea
Appendix A.)
(5} Pereond protective'equipment

(PPEJproqrom. A written {wraonal
protective equipment prosam. which la'
part of the employer's safety and health
program requim in paragraph (b) of
tUa aectioD or requir^ in para^aph
(1](4) of thia section, shall be established
nr hazardous waste operations which
shall be part of the aite-apedfic safety
and health plan. The PPE program ahall
•ddieaa the following alcmanta:

° (I] Site bazaids,
(UlPPEaelecdflO.
(Ul)PFEasa.
(Iv] Work ffliaaioe duratioa.
(v) PPE mainteoance and atorega. ■
(vi) PPE decontamfnahca
(vii) PPE training and proper Btting. ■
(viii) PPE donning and doifing

prooeditfea. - • •
(ix) pre inapectfon.
(x) pre in-uaa monitoring.
(xi) Evaluation of the effectfveneee of

fiw pre program, and
'  (xii] Limitations during tempareture
axtremea. and other appropriete medical
oonsideretiena.

(h] Monitorint- Monitoring shall be
pedotmed in accordance with thia "
paragraph to assure proper aelection of
engineering controls, work practices and
personal protective equipment so that
employees are not exposed to lawl^
which exceed eatabiiahed permiaiihla
exposure limits for bazardoua
aubatencaa.

(II Air monitoring shall be used to
identify and quantify airborne leveia of
hazardous auntancea ,and haalth
hazards in ordtr to detennina tha
appropriata leval of tmployea protactlra
omedonatta. ' 7,
(2) Upon Initial entry. repreaenUtiva

air monitoring shall ba conductad to . ̂
identify any IDLH condition, expotura
over established exposure levala. -
expcsurt ovsr • rsdiotctlve nutsrizrs
dose Umita or other dangerous conditioo
such aa the presence of flaminabla
atmospheres or oxygen-defident
environments. ' . ,
(3) Periodic monitoring shall bt •

conducted when the poaaibility of an
IDLH condition or flammabia
atmosphere bea. developed or when

'  there is indicetion that expqsum may
have risen since prior motuloring.

. Situations whera it shell be considered ' '

I
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whellMr the potiftWTjr t]i«l npownt
ha«« ri»«i «c «Hic«: " •• ■
P) Woci be«tw «" • iWww* port!*

oflhtkili. - ••••' "•■ ■ ■
pi) ContamSmnU <*W IMn «mt

pttria^ Identified are being beiwIM.
A tfITerenHype ef operettoB »•

initiated <e4~ irtn epering ei cppwed
to expfer«lx>rf wed driltinri*

pv) Empfayee* ere heemio| leatdng
dntnt ar ooalalnen ar working in ereae
with obvious Uqeid contuninetiaa (*4,

hat pitted so thil tKposixretsty hivt
Incremd

(4) After ojardoyi wmste <
opentioBi oooBDeActa dte feoiptsycr
shiU nociHor Ibote eoipioy set likely to
hove the highett expoturet to htzoi^ooi

' tubstincet aod hodth kiiords kkriy to
be pretest obore esctbtished -
pcnninible c^qncsrt karfts fay sahit
pertond wspllng bequcnXly eneogh lo
chiractcrizt emptoyac ea^otoret. Iho .
•inpioyer miy atiliase t fe^Mntothw
somplifis ipproicfa by docmentiog tyA
the cmpToyees asd chemicolt chnoi far
■lonitoring ore booed oo the critoria

,  etoledobove.
NotO"^ it Te^t^red ̂ e eiceiftor

omployect tniaged In tlte chiractiHxiHeo
Operatiottt oowered fay perayiph tc)dMa

PJ InformotioncI pi ugf urns, ttnpdoyefs
' ohiA devefap and tmptement i profrom.

which Li port of the employer't tofety
ond heetth progretm tequlred hi
poragraph (b] of thit sectios, to hituim
employees, taotrecterk md
sut^ofttrecfon {ot their repretentiHTiJ
' octeiTly et^aged hi bmrdoet wnw
operetiono oT ̂  notore. levri and
degree of eJipuihie Kke)j et s ree^ 4
partkapefSoA hi eoch harerdoBt waste
operotiont. Empluyttk corih txilm and
•ul>contraclort woAing ostside of the
operatiooa port of o jUe ere s0t uuieied
by thit ster^tfd.

U1 ffandTrng *wtt orVoontomere.
Knirdoot sebstancet ifid
conCafsmaled toili. hqpiido. mnd oint *'
residoet dhaf! be haiKfled. Innopofled
labeled ond disposed of U ̂ QcariMUcm
with thit porefre^

(1) Cenem£ p) Drem and centalncTS
et^ denngthe deanAip shall meet dw
appropriate DOT« OSHA. ead EPA
regulatioTO for fte wastes that 647
eootiht '

(«1 l^/ben praottoel drefnt end "
'  coWainert shall be impacted and tbeh

integrity thai! be aitu^d prfar to being
moved. Drums or containm that cannot
be inspected before being saossd *
becsate of storage condUkm

•  burled beneath cht eailh.Stadked
behind other drraa« i^acked

tfari bigji ta • pBt. trtc.) Arfl be mowid
lo an accessiMe kcatfon and inapc^cd
prior to-birthef hanAfnf.

(iii) IMabeM dnmt and confaiaei -
lAall be comkkfsd to oonhrtn
hazardoai substances and htndlad -
accordingly until the contents tra * -
poiitivady identified and UbeM. •

(ivj Site opentions dboH be orfaakad
to minimise the amcant cTdrum or
container mumwanL *

(v) Prior to Anosemcol df dnaaaar
oontainert. bB employees espoaed to fat
transfer operatkw ahall be warned of
the potential hazards asaocUtad wUh
the contents of the dnuaa or cenfalneim.
.  (viJU^OepaTtaealof TViBipartatiaB

. specified salvage drums or cooteiaoai
and suitable (|uaAtitiet of proper - •-
absorbent shall be kept arailaUeand
ased in areas where ipil2a.keka,ar "

' raptures may oooir. * * ' «
(vii) Where major spllla aagy eocvm a

apQI containment program, which is perl
of the employer's safety and heallh
prcgraxB required fa paragraph (bf ^
this sectioa. ahaZI be inpfamented to
contain and isolate the entire eokat of
the hazardous subaUAoa bafag •
tranafarrad

(viii) Drums and coatalaars fael .
cannot be moved without niptunk .
leakage, or apUfage shaQ be emptiediato
a sound container using a dcvtoa ,
claszifiad for the miteria] bafag /
traaslerrad.

(ix) A p-ound-peoalradng syslan or
other type oT detection eystem or device
shall be used to estimate thelocaboo
and depth oTburied drums or roafainnrm

(x) Sd! or covering matenal shall be
removed with caution loprevast dnim
or oontiiner rvptura.

(xi)Fije etti^lshfag equipment
aieeling Iht requirements of 2S CFR Part
im. Subpail U shaB be on htad and
ready for use to control indplen! Bras.

(2] Opening drum and conlainm.
Hie fonowing procedures shaS be
foUcwed in areas where drums or
coiftatners are being opentd:

(i) Where an aMine Tesptrator mtta
la used connections to the bank en air
cylinders ihaR be orotected Iram
contamination and tha lotlrt syStam
shall be protected from physicm
damaga.

(11} £m ployees not actuiTly tneohred in
opening drum or contikien shaB be
kept a safe distance from the drums or ,
contsinen being opened

(iii} If emptoyees must woA neir or
adjacent to drums or containers being
opened 1 suitable shield thai does ncfi
interfere with the work speratioa AiB
be placed between the employee and
the drums or contitners being opened to

'  protect the employee In tern of
accidental expioeioiL

(hrj Contrdla Tor dram or container
opening eqoipment. monttoring
equipment, and fire auppretalon
tquipmeid shaB be located behind Ike
txplosion-reaislanl bartiar.
'  (v) When thenelsareasooabla
DOS sibiUly of fUmmahlr ataospharss
being present, mafaria] handling
tqulpment and hand tools jbaU be of ihe
typeto preveal^aources ofigruUoa.

(vi] Onsns and coatareers shall be
opesed fa such a maimer tiaf ezasa
inlenar preasore wfli be safely reheved.
If pressure csfinot be relieved tram a
remote locilioa. spprophata shiedding
shall be placed between the empfaye
and the drams or oootahiers to red«
the risk of ezmpiloyee faiory.

(vii) employees shaB not stand open
or work from drums or coatainers.

* (3) Maienat handling equlpmenl
Material handling equipment used to
tranafer drums ind containers shaB be
selected, posftlcmad and grated lo
minhnizt sources of ignition related to
the equtpment from Igniting vapors
released from ruptured drunw or
CDflUlntto. •

(4J Rodiooctjye wasiae, Z>rumi amd
containers contaioiAgradioacliira
wastes ifaali aol be handled untU such
time as their hazard to aoptoyaas ia
proparjy aaaesaacL • •

(5] Shcckeemfii'fe srartoc.
CauBad^Sfarppfat thaek wruritnv

wastes may be pichftiwd wider US.
Otpartmant of Traniportanoa fvgeUtiens.
Cmpioyan amd tkMf jkippecs mhotod rafar 10
4ecntin.zici

Aa a minimum, the foBowlng spedal
precautioQS shall be taken when drume
and confalnars conlainlqg or ausffacted
of contalnfag ihodc-aensitive watles are
hudtod:

(i] AB noo-esaential employees aball
be evacuated fron the area of transfar.

(M] Material handhng equipcDeot shaB
be provided with explosive cactainaeto
devices or protaolivc sbie^ to protoci
tquipriect operstors from exploding
oontainars. -

(Iii) An empfayoe alarm syrten
capaWe oTb^'ag perceived above
surTOunding fight and noise conditioRS
•hall be used to stgnal the
oommeiKscnent and completi« of
explosive waste handling activitfas.

(ivJ Continuous comnmnlcations fLe^
portable radios, hand signals,
telephones, as appropriate} shaB be
maintamed between the emplcyee-in-
charge of the immediate handling area
and (he site safety and health supervisor
or commsod post until such time as the
handling operation Is completed.
Communication equipment or methods
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that could cauae ihock aanaitivt • •« •
matenals to explode ihall not be uaed.rnrumi and containers under

e. ai evidenced by bulfint or •
sww...sifl. ihall not be moved until such
time at'the cause for exceaa pretaupe ia
determined and appropriate .
containment proceouret have been^
implemented to protect employees from
explosive relief of the drum.
(vii) Drums end cooleineri containing

packaged la^ratory wastes shell be • ̂
considered to contain shock-sensitive or
explosive ffliiehals until they have been
characteriied. . • • •
(6) Laboratory watte pocks. In

addition to the reouirementa of , .
paragraph (j](5) ox this seclion, the %
following precautions shall be taken, as
a minimum, in handling laboratory..
waste packs (lab pecka):
(i] Ub packs shall be opened only ..

when necessary and then only by en , -
individual knowltdgable tn the .
inspection, dassincatioa and
segregation of the containers within the ̂
peck according to the haurda of the
wastes. *

(ii] If crystalline material la noted on
any container, the contents shall be
handled as a shock-sensitive waste until
the contents arc identified.
(7) Sampling drumt ai^ containers

Sampling of Containers and druma shall
be done in accordance with a sampling{ 'lure which is part of the site

and health plan developed for
anu available to employees ax^ otheri
at the sp^fic worksite.
(8) Shipping and (ronsport (i) Drums

and containers shall be identified and
classified prior to packaging for
shipment

(ii) Drum or container staging areas
shall be kept to the minimum number
necessary to IdentiN and classify
materials safely and prepare Ihcm for
tranaport

(iii) Staging areas shall be provided
with adeauate access end egress routes.
(iv) Bulking of hazardous wastes shall

be permitted only after a thorough •
characterization of the materitit baa
been completed. ^ .
(9) Tank and vault proceduret. (I) '

Tanks and vaults containing hazardous
•ubstances shall be handled in a manner
simitar to that for drums and containers,
taking into consideration the size of the
tank or vault

(ii) Appropriate tank or vault entry .
procedures meeting peragreph
(b)(l)(iv)(A)(;(7) of this section shall be
followed whenever employees must
enter a tank or vault
(k) Decontamination. Procedures for

all phases of decontamination shall be
de--»loped and implemented in
^  'ance with this paragraph. .

(1) A deeonUmiiutlon pfoccdara shaU
be developed, eonununieatcd t0 •>'- • -
employees end implemented before eny •
employees or equipment may enter ' • •
erces on site where potential for
exposure to hexardous subetancM ■
exiata. •' . - , .
(2) SUndard operating procediiraa

ahall be devclopM to minlmixe .
employee contact with basardous
aubstances or with equipment that has '
contacted hazardous substances.
(3) Decontamination shall be ' "~

performed in geographical areas that •'
will minimize the exposure of ' :r,
uncontamineted employees or " ' *■ '
equipment to contaminated employeee *
or equipment. -

(4) All employees laeviag a ' . -. * ' >
oontaminat^ area shall be v
approprietely decontaminatad: all
clothing and equipment leaving a •"
contaminated area shall be ' ** _
appropriately disposed of or*-." ~ '
decontaminated. ' *•

4S) Decontamination procedures shall .
be monitored by the site safety and •
health supervisor to determine their :
effectiveness. When such proceduree -*'*•
are found to be ineffective, appropriate -
steps shall be Uken to correct any ̂  ^ '
dcndcndea. • ' •• •••*• '

•  (e) All equipment and sdvenU uacd
(or decontamitMtion shall be * '
decontaminated or disposed of properly.

(7) Protective clothing and equipment
shall be decontaminate, deaned.
laundered, maintained or replaced aa
naee to maintain their effectivencsa.

■  (B] Employees whofe non>
impermeable clothing becomes wetted
with hazardous substances shell
immediately remove that clothing and
proceed to shower. The clothing ihail be
deposed of or decontaminated before it
ta removed hom the work zone. * ..

(9) Unauthorized employees shsQ not
remove protective clc^ng or equipment
from change rooma.

(10) CoRunercial laundries or cleaning
eatiblishments that decontaminate < • .
protective clothing or equipment shall

. M Informed of the potentially harmful
affects of exposures to hazaroous
eubstancaa.

(11) Where the deeontamlnetiott
pr^durc indicates a need for regular
ahowers and change rooms outside of a

■' contaminated area, they shall be ■
provided and meet the requirements of -
29 CFR 19iai41. If tempcratort - •
conditions prevent the effective use of
water then other effective means for
cleansing shall be provided end used.

(t) Emergency response. Emergen^
resporue at hazardous waste operation

.  incidents shall be conducted in
- accordance with this paragraph. '*< ■**

tl]C*Mfot-A^Ca>Tg*ncyrespon$e -SlatL An emergency response plan shall
« developed and implemented by all •

amploycrs «vithln the scope of thie*
section to handle anticipated
emergencies prior to the commencemeol
of hazardous waste operations. The plan
a^H be in writing and available for
Inspection and copying by employee*. - *
their representetivee and OSHA
personnel. Employers who will evacuate
■their employees ^m the woikpleca *
when an emergency occurs and who do ' ■
Dot permit any of their employees to.; *'•
respond to essiit in handling the .
emergency are exempt from the
requirements of this paragraph if they . ,
provide an emergency action plan . -
complyiiig with section IPlOJ^a] of this

.partr-
-  (ii) Elemenlt of an emergency v -- '*. •
-fetponaep/oii. The employer shall " " '
develop an emergency response plan for -
amcrgencies whh^ shall addrett. as a

■ minimum, the following ' . .
(A) Pre-amergeney plan^|^ " if
(B) Personnel roles, lines of authori^.

training. atKl communication. *
(C) Emergency recognHion and . .

' prwantkm.
■ (D) Safe dtitanccs and placet of

rahtgt. • • • •
.  (E) Sits security and eontroL • ■

(F) Evacuation rauite and procadiuoa. -- -
■' - (C) DeconlaminatioD. • • v •< . * * ■ *

(H) Emergency medical treatment aad
first aid. * '
- (t) Emergency alerting and response < >
proccduftt. '

01 Critique of response and foUcw^up.
(kl PPE and emergency equipment
(2) Emergency response at hazardous

waste cleatt-up sites—^ Training. (AJ
Ttmining for emergency responaa
employees at clean-up operatioru shall
be conducted in accordance with
paragrtph (e) of this section for
employers covered by paragraph
(al(l](i) through (iii) of this section and
in accordance with paragraph (oKS) of
this section for those employers covered :
by paragraph (a)(lKiv) of this section. •

(B) Employers who can show that an -
employee's work experianct and/or
training has resulted in training <

•. equivalent to that training required in -
paragraph (t)(2)(n(A) of this section
shall not be required to provide the
initial trainir\g requirements of those •

. paregraphs. Equivalent training includee ■
the training that existing employees
mi^t have already recaived from actual •
site work expcrienca. . ■ ' * >

[\X\PTocsduTes for handling
emergency incidents. (A] in addition to *
the elements for the emergency response '
plan required In paragraph (I)(1 )(ii) ̂
this section, the following elements shell -

I

I
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I

V /

t

he included for ener^cy rtfpooM
plans:
• UI Sits topography, taywt and / .
prevaihni westhar oondltiona.' •
(D ProMurti for raportiog Inddtnti

16 local ftate, and federal fovenimental
agendet. • l- • -.r. • — '
'  (BJ The emergency response plan shaQ
be i separate secUon.of the SAe Sale^
land Health Wait. >, ':iv>
; Id The emergency response piaa
shall be oompatible and integrated with
the dlsastsL fire and/or emergenoy .*
response plans of local state, and
federal apendts. .!?• t
(D) The emergency response plan - *

shall be rehearsed regularly as part of • •
- the oveiall training program for site
opentiona. • . - . •
(E) The site emergency response pita ̂

shall ̂  reviewed periodically and. as
necessary, be amended to ke^ tt
current with new or changing sits
conditions or informatioci.,
(F) An employee slarm system shall

be installed in accordance with 29 CFR
1910.165 to notify employees of an
emergency situation: to stop work -
activities if necessary; to lower
background noise in order to speed *
pommunication; and to begin emergency
.procedures.
(G| Based, upon the informetion • ' *

aviileblc et time of (he emergency, the
employer shall evaluate the inddent and .
Che site response capabttities and
proceed with the appropriate steps to
implement the site emergency response
plan. • . . .. .
(3) £mergency mpo/ise at sitss other

than hatardous waste clean-up eitee-^
(I] Tmhing. employers shall provide the
training specified by this paragraph for
those tmployeei for whom there exists
the reasonible ̂ sibility of responding
lo emergencies at sites other than - * ^
hazardous waste clean-up aitas.
(A) Emergency response . • -

organizationM or looms. Employees on
emergency response orgsnizations or
teams such as fire brigades, fire
departments, plant emargeocy—
organizations, hazardous materials
teams, spill response teams and simQar
groups with responsibility for emergency
reipons? shall ̂  trained to a level of
competence to protect themselves and
other employees in the recognition of
health and safety hazards, methods to
minimize the risk from safety and health
hazards, safe use of control equipment
selection and use of sppropriata
personal protective equipment safe ^
operating procedures lo be used at the
tncident scene, techniques of
coordination with other employees to
minimize risks, sppropriste response to
over exposure from health hazards or
injury to themselves and other -

employees and recognitioQ of
subsequent symptoms which may result
from over exposures. • - . - " "
• (f) Competency msy be demonstrsted
by 24 hours of training annually in those '
erets with training sessions at Isast.
monthly or by demonstritioni by the .
employes of competency in those areas
at feast quarterfy. . •. • •
(2] A oartificition shall be made of the '

training or oompetency and if
oerti/ication of competency is made. !he
employer shaB keep a ream of the -
methodology used to demonstrate
oompetency.' -
' • *(J) An employer of employees for *
whom the reasonable possibility of '
responding to emergendes et other than
hazardous waste clean-up sites existi
need not trsin all such employees to the
degree specified in paragnph - * - '
nK3)(lKA)(f] of this section if the
employer divides ths work force sudi
ttist sufficient employees who heve
responsibility to control the emergency
hive the training specified in this
parigraph and other employees who *
may first respond to the inddent have
sufficient awareness training to
recognize that an emergency retpotise *
aituatiofi exists and art initnict^ in
that case to summon the employtet who
are fully trained and not attempt control'
activities for which they are not trained.
(4] An employer of employees for '; *

whom the reisonabte possibility exista
of responding to emergendes at other
tfian hazardous waste dean-up eites
need not train such employees to the *
degree specified in paragraph
nK3)(iXA](;) of this section it

(il arrangements have been made In
advance for a fully-trained emergency
response tesm to respond in a
reasonable period: a^ -

(i/1 employees who may oomt to the
Inddent first have suffident awtreoess '
training to recognize that an emergency
response situation exists and art

. Inatnicted to call the designated fully-
trained emergency response team for
assistanoi. *
(B) Specialist emplovees. Employees

who. in the course of their regular Job «
duties, work with and are trained in the
hazards of spedfic materials covered by
this standard and who will be called
upon to provide technical advice or
aisistance at a hazardous substance
release inddent are extmpt from the
monthly training sessions required in
parigraph [IK^KiKA) of this section.
They must, pursuant to paragraph
(I)(3)(iKA] however, receive at least 24
hours of training annually or '
demonstrate competency in the area of
their specializatiM • * - • - .*
(C] skilled support personoeL

Personnel not necessarily an employer's

own employees, who are needed to
perform imreediatt emergency aupport
' woric that cannot rtasonably be -
performed in a timely faihion by an
employer's own employees, and who
sviU be or may potentially be exposed to •
the hazards at an amcrgency response
acene. are not required to have the 24
hours of snnual trsining or demonstrate
the Domprtency required for the . -
empIoy^*s~fefulaf-tffiployeet.-However.
the senior offidal died in paragraph .
(IK^Kii] of this section shall ensure that
these personnel art ftven an initial
briefing at the site of emergency
response prior to their participatiaQ in
that response that shall indude
instruction in the wearing of appropriate
personal protectivt equipment what
chemical hazards are involved, and
whit duties art to be performed.-All
appropriate safety and health '
precautiona provided to the employer'a
own employees shall be used to assure
the safety and health of these personnel

(il) Procedures for handling
emergency response, (A) Ths senior
official responding to an emergency at
other than bazardoua waste dean-up
iites involving a hazardous substance or
health hazard shall establish and
become the Individual in charge of a
site-spedfic Inddent Command System
(KSl All emergency responders and
their communications shall be
coordinvted-and controUed-throu^Hhe
individual in charge of (heICS assisted
by the senior offidal present for each
tmployer.
NoU: The "schlar oflidaT at as off-«te

emergency rtspoase is the mosl aeaior
ofiiciil on the siu who bat the rtiponsibibty
iar controlling the operations at the skXs,
InitiaUy it ia the Moior officer on the first-due
piece of res ponding emergency tpparatns to
arrive oo the inddent scene. As more senior
officeri trrivt (La., fire chief. batttlioB chicL
dtc ooordinator. etc.) the posltioo a peised
■p the line of authority.

[B] The individual in charge of the ICS
shall identify, to the extent possible, all

. hazardous substances or conditions
' present and shall address ai appropriate

aite anafyflii. use of engineerizig
controls, maximum exposure limits,
hazardous substance handling
procedures, and use of any new
tachnolofiea.

(C] Based on the hazardous
substances and/or conditions present
the InA'vidual in charge of ihe ICS shall
implement appropriate emergency
operationi, and assure that the personal
protective touipment worn ia
appropriate for the hazards to be
tncountared. However, personel
protective equipment shell meet et e
minimum, the coterie contiined in 29

JMJL^
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CFK 1910.1SB(«T when worn wUlrr-Tning firt fighting opcntioni
i Iht fndpiMt itt^. •

,  , £mploycci tngtged in emergency
response end txpoted to heznrdooe e
flubstances shell wter posilivt pressure
eelf-concemed brtethtnig epperttse
while engaged in emergency response
until such time that the individuid fn
charge of the ICS deternrints through the
use of air moniloring thet a decreased
level of respiratory protection will sot
result in hasardoua exposiBoe lo
amploytes.
(E] The indfvichial in charge of the ICS

thai] Uflut the number of emergency
response personnel al the tmergcney
site to those who are actiuaiy
pcrfonning emergency optrattena.
However* operationa in haaardoua treaa
shall be performed using the baddy .
system in groups of two or faaio.
(F] Back-up pcracnnel shall siand by

with equipment aeady to provide
assistance or resoia. Qtuiltfled basic Ufa
support personneL as a miniiDufla. shall
also stand by with medical eqaipmaal
and traAsponttioa capability.
(C) ITie in^vidual in charge of tha ICS

•hall designate a safety ofCc^ arbo la -
knowledgable in the operaticna being
implemented at tha emergency raipooaa
site, with tpedSc respoostbiUty la
identify and evaluate hazarda aad to
r  'de dlrectioa with respect to tha
V  y of opera tioas for the emergency
Ml nand.
(H) When actlvltiej are fudged by the

tefety ofliciel to be en IDLH condiUoa
and/or to involve an imminent danger
condition, the safety pfltdal shaB have
the authority to aher. suspend, or
terminate those activities. The safety
ofCcial shiD imjoediately iafonn the
individual in charge of the ICS of any
actions taken to correct these bacasda al
an emergency
(I) After emergency opera tioDi have

terminated the individual In charge of
the ICS shall implement ippropriate
decontamination procedurta.
Q] When deemed necessary lor

meeting the tasks at band approved
aetf-contained compresaed air breathing
apparatua may be used with approved
cylinders from other approved self-
contained compreised air breathing
apparatus prodded that such cylinders
are of the same capacity an^ pretsuet
rating. All compresaed air cylinders
used with self-contained breathing * ^
apparatus thsB meet U.S. Department of
Transportation and National biatitutt
for Ompationa! Safety and HeaMi
criteria.
•  (4) Hozordoui matMrials tMonrn

^ ZMA T). (i) Employees who are '
ben of • HAZMATteam ihaH be;

.0 trrinmg in accordance wttfa *

paagraph (OTJJ of this section that
includes the care and uae of chemicai
protective clothing, and procedure! to .
oc followed when working oo leaking
drumi, containers, tanks, or bulh ^
transport vehicles. * .
fU) Members of HAZMAT taams thnll

receive a bast line physical txam and
hav« medical surveiUanoe aa required in
paragraph (f) of this sectioa.

(iii) Chemical pereoaal protective
dothing and tquipmant to be used br
HAZMAT team memben shall meet the
requirementa of paragraph (gj of thin
•ectiotL

(5J ftef-amergcncy responae
opMfatjoaM Upoo completkro of the
emergency cesponse. if it ia determined
that it ia necessary to romovs hatardoue
substances, health Kazards. and
materiala eoniaminated with them (sneh
as cootaminated soil or other ebmcnia
of the natural ettvironaenl] from the stln
of the incident the employer conducting
the clean-«p shall oomp^r one of
the foUowing:

(II Meet all of the sequiremesti ef
parographa (bf thio«2gh to] of thii
section: or

(U) Where the deia-sp b done on
plant property using plant or a^orkplaet
employees, roch employees shall have
completed tha traiDing requirements of
the followifigr 29 CTB 1910.3B(a);
191gt34:19iai200, and other
. ippropriate safety and health training
made necaasary by the teska that they
ere es^ectnd lo be perforretd. AB
equipment to be need ia the •Crformanca of the dean-ip work shelf •

in sendcesblc condition and shell
have been inspected prier to use.
(m) Illumination, Ajreas accetsibk to

employees shall be lighted to
•ccordanci with the reqdremeab of
this partgriph.
(t] Wort artea shall be fitted to not

less than the minimusi lUuminatiofl
Intensitiei listed In the following Table
H-10Z.1 while any work b In progreaa:

TaOLS H^xa.1 toNTWM hujueuTtow
MrtHunu m FoOT-Cawotfr

Taoia Miwhun Kiuwation

'toTMrocs ei FooCawua—Corwued

■TMA.

e 10

tatt% Mnt S«fft»

Qrmm ihept

ir

'  (ni Sanitation at itmpcmry
workpIocMM, Facilities for employee
sanitation shall be provided in
eccordance with this paragraph.

(1] Patabh wottr, p) An adequate
supply of potable water shall be
provided on the site,

(iQ triable containers used to
dispense drinking water shaS be
capable of being tightly dosed, and
equipped with a tap. Water abal! xrol he
dipped from eontaineia.

(iii] Any contalntr used to (Satribute
drink^ water shall be dearly marked
as to the nature of ib oontenti and not
used for any othar purpoaa.

(Iv) Where single service cups fto be
as^ but once] are supplied, both a
sanitary eootainar for the usuaed capa
and a receptacle for dbpoting of tha . /
ttsed cups ihaH be provided.
- (2) SoitpotcblM walar. (1} Outleb be

nonpotable water, such as watar far
firenghting purposes shell be identified
to Inrhfite dearly that the water b
unaafe aad b not to be used far
drinking, washing, or coeking purpoaei.

(ii) There shall be an Cioee
oonnectioQ, open or potentiaL between e
system furnisning potable water end a
systaa furnishing nonpotabk we let.

(3) ToUmU fodli'tlet. (i) Toilela shall
be provided tor employees according to
the faHowiag Tabla H-lfff 7

' Taoli ii-iQt2^T0ajrr Facanms

MM mmm

on Under temporary field conditioaa.
provisfans shall be made to aasora that
at leaat one toilal fadllty b availabla.

(Iii] Kazardbua waste litea aoi
prided with a sanitary sewer shall be
provided with the following toilei
ladlities inleu prohibited oy local

* oodaa:
- (A] Chemical tollatm * -»
-  (B] Redroulating toilairo

(C] Conbustion toOata; ar .
. (D) Flush toOetm

(iv] The rtquirementa of thia
parigreph for sanitation facilities shall
not apply to s^de crews having
transporiition readily available to . * .
nearby toilet fadlitiea.

I  '
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(v) Doort tnterlnf toilet fadlitief ihiQ
be provided with entrance locka
eootroUedfrora inaide the facility. - -
(4) Food handlini- All food aervioe'

fadlitiea and operationa for employeea
•hall meet the applicable lawa,
ordinances, and refulatlona of the
{urisdictions in which they are located

(5J TeiTy>orory sleeping quarters.
When temporary sleepinc quarters art .
provided, they shall be heated.
ventilated and lighted , ̂ .
(6) Washing focilities. The employer .

•hall provide adequate washing ^ *
facilities for employees engaged la '•
operationa where hasardous substances
may be harmful to employees, Socfa
facilities shall be in near proximity to
the worksite; in areas where exposures
are below established permisaible
exposure limits and which are under the
controls of the employer, and shall be so
equipped as to enable employees tp
remove hazardous substances for • <, .
themselves.
(7) Showers and change rooens. When

hazardous waste clean-up or removal
operations commence on a site and the
duration of the work will require six
months or greater time to complete, the
employer shall provide showers and
change rooms for all employees exMsed
to hazardous substances and health ; ̂
hazards involved in hazardous waste
dean-up or removal operations!
' (11 Showers shall be provided and
•hall meet the requirements of 29 CFR
1910.141(d)(3),

(ii) Change rooms shall be provided
and shall meet the requirements of 29
CTR 1910.141(1). Change rooms shall
consist of (wo separate change areas
separated by the shower area required
In paragraph (n)(7)(i). One change area,
svlth an exit leading otT the worksite,
shall provide employees with a dean
area where they can remove, store, and
put on street dothing. The second area, .
svith an exit to the worksite, shall
provide employees with an area where .
they can put on. remove and store work
dothing and personal protective
equipment .. ;• • •

(iii) Showers and change rooms shall
be located in areas where exposures are
below the established pennissible
exposure limits. If (his cannot be
eccomplished, then a ventilation systam
•hall be provided that will supply air
that Is below the established
pennissible exposure limits.
(iv) Employers shall assure that

employees shower at the end of their
work shift and when leaving the
hazardous waste site. -
(o) Certain Operations Conducted

Under the Resource Conservation and
Recovery Act of 297$ (RCRA).
Employers conducting operationa

specified in partgrapfa (aX^Xlii] of this'
i^onahalk

fl) Develop and Implement a written
safety and health program for
employees involv^ in hazardous waste
operations which shall be avaOablt for
inspection by employees, their
represenUtives and OSKA personaoL
The program shall be designed to
identiiV. evaluate and control safety and
health hazards in their fadlitiesfor the
purpose of smployee protecdoo, and
provide for emergency response met ting
the requirements of paragraph (I) of this
aectioo and it shall address as
appropriate site tnalysis, engineering
oontrola, maximum exposure limits, • •
hazardous waste handling procedures
and uses of new technologies;
(2) Implement s hazard

communication program as part of the
employer's safetiy and program meeting
the requirements of 29 CFR 1910.120a
Kots,—The fxtmptioos provided la *

I ISiaiaoo art appbcable to this 1

(3) Implement a medical surveiDanee
program meeting the requirements of
paragraph (I) of this section;
(4) Develop and implement a

decontamination pro^durt in
accordance with paragraph (k) of ̂  -
•ectiomarKl
(5Xi) Develop and implement a

training program, which ia part of the '
employer's safety and health progriiQ,
for employees involved with hezardoua
waste operstions to enable each
employee to perform their assigned
duties and functions in a safe and
healthful manner so as not to endanger
themselves or other employees. The
initisi training shall be for 24 hours and
refresher trairung shall be for eight
hours annually,

(if) Employers who can show by an
employee's previous work experience
and/or training that the employee has
had training equivalent to the initial
training required by this paragraph,
shall be considered as meetint the
Initial training requlrtmenU oi this
paragraph as to that employee.
Equivalent training includes the training
that existing employees might have
' already received from actual site work

experience. Employees who have
received the initial training required by
this paragraph shaU be given a written
certificate attestine that they have
succeiifully completed the necessary
training.
(p) New technology programs. (1) Tlie

employer shall develop and implement
procedures for the inti^uction of
effective new technologies and
equipment developed for the improvedErotection of tmpfoyeei working with
azardous waste dean-up operations.

and the same ahaD be implemented as
part of the lite safety and health
program to assure that employee
protection is being maintained.
(2) New technologies, equipment or

control measures available to the
tndustjy. such as the use of foams or
other means to suppress the level of air
contaminates while excavsting the site
or fof-spill.control shell be evaluated by
omployefs-orifaeir represents lives lo
determine their effectiveness before
Implementing (heir use on s large scale
for employee protection. Such
evaluations shaU be made available to
OSKA upon request

Appeodkwe lo § lS1S.lB0-HAzerdM Waste
Opwatiooi aod Eaargtocy KaapooM

Note.—7^ following oppendicoi mrve ot
Mon-mandatory guidehnet to ossiMt
employeet and employers in complying with
the appropriate requirements of this section.
However poragraph 1920.120(g) SMtkes
mondotory in certain circumstances the ase
of level A and UrelR PPE protection.

Appendix Ar-Personal Protective Equipment
Tsst Methods,
Hiia appendix sets forth the aon-

msDditory examples of teati which may be
used to evalustc compliance with paragraphs
1910.120 (tK4Klil S^ (iii). Other teiU and
other challenge agente may be used to
evaluate ooin^aaos.
A. TotailyencapeuJatine cheeUeal •

•protective suit preeeere test
«  10 iVryw - ■

1.1 41ua practice measures the abOity of a
ps tight totaily-encapsulating chemical
protectivf suit material saams. and dotures
to maintain a fixed potitivt pressure. The
resuite of this practice allow the gaa tight
tategnty of a total-encapsulating chemical
protactivf suit to be evahaattd.
1.2 Resistance of the suit materials to

permeatioa penetrsttoiL and degrtdatioQ by
epedSc hazardous tubsuoces is aot
ddttrmined by this lest method,

U—De/iiii(i'oo of terms.
SA Totaify-encapsu/ated chemical

protective suit (7ECP suit)" means a full
body garment which Is oonitructed of
protective dothing matenals, oovcn the
wearer's torso, head. anna, and legs: siay
oovar the wearer's handi and feet with
tightly attached gloves and boots: ooapletely
tndoses tha wearer by itself or in
eonbinatioo with the wearer's respiretofy
equipment, gloves, and boots.
22 Trotective chlhittg materier means

any material or combination of matenala
used ia an iltm of dothina for the purpose of
Isolating parU of the body from direct contact
srtth i potentially hazardous liquid or
gaseous chemicals.
SJS rCas light" means, tot the purpoee ol
Ihli test method, the limited flow of • gas
under pceaaure from the inside of § TCCP suit
to atmosphere at a prescribed pressure and
tiow inisrvul
, tJlh'^mrnanr of test method.

S.1 Hie TECP suit is vtiually inspected
and modiRed for the test The test sppsrstus
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if Aitaehad U Us twit lo ̂ Armit ia/UlioA t»
lull CApAAiioa prcsurt

I of lult wrinklet tnd ctoMi- Tn«
it ii lawmd ID Us tcjt prtMurt and

monitored fer threa ifiinults. If Us prmura
drop U cxcaisivt. tka TBCP sdl failt Us Mt
and it removed Crooi Mrvtcc. Tha W la
rtpeaad after leak location and rapaif.
4i>—^e^AuraU Sypptiea.
41 Source of ooirprtsaad air.
42 Teal apptratuf Ibr suit teitiii4

inciudirrf • pretturt mcatureaenl device
with a ieniitrvity ef at iMft 1/4 tedi water
fluff.

41 VeotsaWedwrt p<ufseraaa#Pt
tape.
44 Soapy waier aofution aad aoft bceek.
41 Stop watch or ap^iopriote Uaiinf

device.
SuD-Sofefr Awetfw
5.1 Care thall be uWeo I# peevide the

eoirect pretture aafaty devices repartd lor
the source of oompreaaad air itie^
tJy^Ttsi PBoo^duoL,
41 Pnor lo tech teak the tcstv ahail

perform a vuual ioapectaoe of the uuL Chech
the suit for team iatefrity by viaoeiip
eaaminkfif the seams and |^y pullinf oo
the scams Enaurt that all air supply liAta.
ritni>f4 viaor. dppcr*, and Titvei art secort
and show no iigns of deteriorenoeL
41.1 Seal off the vcol valves aloe| wH4

any ether norsai inlet or tehauat potftfe
(such aa umbdical air hoe Dtunfi or Cece
piece openuif ] with tape or othtf apprppnatc
means (cap4 phifs. fiature. tlc-V Cm thoekd
be exercised in the scalinf proceee eol le

^ge any of the wil ooaponcmm.
(  \ Qose all cioeure aaaemhhe^
^  J Prepare the suit for inflatMO by
providmg aa improvtaed conneciiofl point ob
the ffvit for Goaaactinf an airUae. Ailach Che
preasute test apparatus lo the suit to peiiuil
suit laflstion fiM a oompreaaad air source
equipped with a preaeurt lAdkatiof regulator.
The leak Ughtaast of thepresauce leel
apparatus should be lett^ before end aftar
tMch last by doeing o/T the tad of the tebiaf
atuched la the full and tesurini a pretture
of three inches weter ftugf for three aiautee
can be maintained If • eoepooest m
removed for the test, that cooipooect shall be
replaced and a second teai ooeductad anth
another cosnponeel removed to penal e
cocnpiefe test ef the tnaembke.
41.4 The pce-test sapansion presairc (A)

and the suit test pressure (B) ahail he
supplied by the sail Mevfacfunr. bet in eo
CM shsU (hey be leas than; A - three inchee
water gauge and B» tieo Inches water
The ending sail pressure (Q shell he oo
than ao percent of the le«i prtaaore (Bk U«
the pressofc drop sKalt eol caceed 28 perceitf
of the teei pressM (Bh
11.5 loilete salt aotU the prteeaJW

inside is equal (e preteuie ''A*, the pre-teei
expansioa sait pressare. AUow tt least oee
minatc to nil out the wrinkles is the seM.
Release sufncicnt eh le reduce the mil
pressure to preasM "S", the iidl
pressure. Begm timing. At the wd of three
minutes, racord the sait pretture at pressure
'^C the ending suit pressure. The di^crtace
^  the suit last prettupt end ihc endttag

St pressure (B-C] shall be defined aa the
V  preaauie dpop^

4U IfAasuRpreMftAof lawirttheB
30 percent of the luU teat pretsare B
the (hfea-minute test period, the aidt fella the
teet and shall be removed Craea aandoe.

PnctdM . , , . .
• M Ifthtiuitfifli the teet check fcrfiuka ^
by fcnflattag the ault to pressure A and
brushiAg or wtping the entire sidrtfndudfftg
aeama, dosurea. lent gaaheis, gkive-te-alerve
{olnta, tttj edih a mild soap a^
sehifirm Ohative the auM fir the famadoo m
acap bubblec which la a® of •
kak. Repair all idcoiinad kahm

y.2 Reiaat the TECP auU as outiloed ha
Tnt prooedure 44
44—Aaport
41 Each TECP saR tested by tlis practlei

ahaR have the foUowlAg infermattao
rocordod:
441 Ikiqoe tdaeOBaotlon eember.

Sdtntifying bmod oame. dala of pemhaai
matenal of constrectian. aad imiqoa ftg
feaUiret, 14, apaaal breathlQg appMtue.
412 Tbe actual values teat pretsures A, 4
andCahaObartcofdadaloog wlththa
ipeciHc observation tlffle4 IT the ending
pressure |CJ ia leta than 80 percent ef the teat
pretsurt (8), Bie suit thalT be kkiitiBed et
foikog the test. When poaslbk. the spedftt
kak location shaD be ideaiiXled ia tha teal
records. Rctcst pressure daia ihafl be
recorded as as addlBonal Mt
41J The source of the test epparetee

naed shall be identified and the acnaithrtty of
the pRMM ftugc ihalT be leuirdaA
41.4 Recofda ahiU be kept for each

pressure te® even If repain art befaig made
et the Mt Inretwm

Candm

TTrjally (nrped iB parts of tbe snlt be
sure they ere positioned correctly tad
aa cured tighHy before putting the suit bedc
into servioe. Spedat cere shmjid be taken to
cxamim each cnhauat v ale a te make am it
k not hlfffVtdi
Care shonld also be exardaed ta eeena

that the iaaida aad outside ef the sdt ha
oomplftely dry before it ia put iou atocnie.
B. TotcJIy-^oapfuJoUa^ c^eeiina/

' protecUv iuit quolUotiy* hok ImL
lih—iScope.
41 This pmcflfce aeml-qottltittvstfy

gas tight totilly-enoeptulating chcmS^
arotectivt aeit iaiegnty by detectlBg iBwerd
if akage of aauBorna vepor. Skoe ee
modifications are made te the wdt te carry «
out this test, the resulu boa this preame
pcovldi a realistic teet ier lire lately nf tha
•mire suit
U Reslstaaee oTthe suit maledala la

permeation, penetrnlloo. ar^d dyadatioa ia
aot dettrmined by thrs teet method:

ZOr-^Definitiom of itnm.
U Teeo/fy^noopFukW cAsmdoef

•  protacf/ve juir (TTCPiutti menas a hil body
garmeat which Is oanetructed of proiac^

.  clothing mstetials; oovers tha waarer'a teroa

.  bead am. aad legs, may cover tbe wearer'l
. Jiands and (set with tightly attached glovee

andboot4 oomplftely eodoeet the waarm by
itself or in combine Uon with the wearer's
respiratory equtpment gfovea, and boots.

2.2 'Pnitctivt ciothtng motefroT meeoa
any naienal or oombination ef matcrrik
used la aa Hem of cbUxing fm tbs perpoaa m

kelecifv parte ef die body fhom dhud ecatact
with a potentially kaxaidesa Kquld er
paeoua ehenkmk
44 Xof l9h<*meeaa.lbrthepwpQecer

dik taet method, the limited flow of agM
udder pmturt from the ioeidf of a TECP ao4
to etmoaphert et a preecribed praaiuat aad
lime latarveL
44 CoofpoioatTyoum a

expresaing the level of protectkm
- prervrded by a ga* totaRy-enoapiuUtiag
chemical pfottcftrt wiL Tho intrualoa
oeefBcient Is calculated by dlrkHiig the Mt
room cKalknge agent uoinjenlretfajn by the
ooocantratioa of dkallenge agent kend iaaido
the suit Tba accnrncy ef the kmukoa
oeafnoenl ia depcodent aa the chaJImfo
igcat monitohog methoda Tbe largfr ke
latnaioe ooefll^at the yneser the pretectioa
provided by the HCP aulL
40—>SLMiisory of ncomimadod pnocCsoa
41 Tbe volusw cTooeoentcittd aqiifUM

iounonla solution (amnonie hydroxide
2fH«0H) requhod to geoermtt (he Ml
itmofphere la delermmed oeiof te
directiona outlined kn 44 Tbe aett k doaaed
by • person wearing the appropriese
reepiritory aquipmeat (eidMr a sotf-wnlafneH
breathing eppandia or a wpplk^ ̂
respiretofl and worn inside the cDdoeed IM
room. T^ cooceAtreted aqutoua emaoaie
•oluimn U taken by the smiled ladiwduei iaaw
the tetl room and poured ialo an opes pkatift
pe& A two-minute cTapormtien period k
observed befbrt the teal room cnswrentretiea
k meesured. niing a high range immnnti
length of stain detector nibe. When the

vopof rfoches a ODOcentreilca ef
between KOO end 1200 ppm. the smiled
Indikdual starts a standetdixed txerdoe
protocol to atresi and Ocx the suit thin
protDcal k oompktad the M room ^
concentration k measumd again. Tbe sidled
individuaf eaula the Ml noon and hia stsnnd-
by parmoii measures tha iiiiaiiMi
oorccntration tnaide the miit Mng • lew
rengt ammonia langth of stain dtiacior hibe
or other more acnaltfve ammonia deieckv. A
•tand-by pcrfos ia required to obaerve the
test individua] during (he teet proceduie; aid'
tbe person in donning and dofing the TROP
euit and monitor 0ie suit inttrlor. Tbe
tetrufion eoefflcknt of the sell eea be

. eeiculaitd by dividtng the avmge teet area
'  ooecentrmtieB by the iotesM sM

oonoentretioiL A colorlmetrtc indlreirr Mp
of brooHsphenot blue is pieced 00 the Mide
of 4e sutt face pieot kns ee thel the wited

. fauhvidttal is able to dated a color chaagr
and know if the suit hat a signillc^ kak. If
a color change la observed the individual
shall kavf the test room lamcdUteky.
4.B—XequiVed at^ip/Me.
41 A tirppfy of oooeentntod aqueoue

ammonia [54 perced tmcnenittei bythu.kde ̂
•bywei^tj. • -
.. 42 A mipply ef bsoeiephneUbke

tedicadog paper, aeiKsKive te 4-10 ppm
SLmmonia or greater over a fwo-cem«4a pei4od
of axpoture. ((pH U (yeikw] lo pH 4A
(bloe)l

-  4.2 A supply ef Ugh range (05-10 volumr
percentl and low range (5-7QD ppm] dctecior
tubes for ammocxta and the correspoDdlng
sampling pump. Mart senstlhrc ammonie

I

I
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.** ''4e«tclarteMteMiMlta(«4tarlhf1ov
•' Selector tutei 10 inp(9M ttM «ca»ia>i9 flf *'

IIUs Ipf^BGtiCtB ^ . f • *** ^ *• »
... -. 44 A4hano«pb*<<cpM(PVQackMt
. -. irnr.l" and i half pini plaatk ootUMmm .• ..

(PVq BdUb UahtJy elaalni UA ; :..v. ..
4J A iffduatadqr'ia^ or Mar ..

voIumaincmeaflttria<davictofatJaaallO ...
aiRIflittr* i& vohiAf adthuiocvaqrWal <

*  laatl ±1 nOiaitara. * •• / • '.s
• lA-Sff/aO'PnpwiiikM '•' v. : •;.
1.1 Ccincantrated aqueousaauaiaeiee

.  - hydroxidt. NHiOK Is a corroaivff raUtik .
Iiqttid fiqnHf^ gyt. fhiiL asd mpisBlaiir - v

. protectloa The person coodvclinglhataK '
ahall review the MSOS tor aqueous aaimoM'
12 Since (he esUbnahed ptnniaaSila

tspotum limlT for anuoonk is SO ppm, oaly
pmonj weartnf a self-contained brealhiM
apparahn or a sapplled air mpiralor ahalf be
Ib the dhambcr. NoraaTly only the pmoi .
wtariru (he loUl-eftcapf nlallnt lutt wfll ba - -
Inaide Vic chambft. A stand-bjr pereoa ihaS
have 1 ie!f«oon4«incd breathing apparania» or

. a supplied air mspirttor avinabic to tnWr'
CSc test area shodd (he lufied IndMdaal 1 '
Deed aadftaDoa.

.  . U A method to monhor the* ndtad "
todtvidad taoat be used during thk taat' ~
Vkital contact is (he simplecr M oVmt • '
worthodM %«iDg commiwiraiion davkea mm

ALl Measure (be test area to the DLWCt
foot and calculate Us volume In cubic IhI
Multiply (itf ceet area voKone by 02
villilitan of concentrated aqueous sinaaBia
•olatloa per oobk foot af teat area roimo to
dcterriMoe the ipproomate voJaa «f
coooantrsted aqee^ vnAonlt raquMi la '
fenerata 1000 ppm in the teat area. *
AI2 Measure this volume from the tiypfty

of Qonceotnaied aqueoaa amMoia aad pioM -
II iato a dosed plastic coAtataar.
11J Place the contaii^r, •cveralMdi '

ranff aiMonia deiaotor tubes, end the piaiip
la the dean test pan and locate H near tha
teat iraa eotry door so that the auiiad
Indtvidual has easy iccets to these supplao. *
12.1 la a Don^contsminated atmosphero.

open • prettied ammonia indicator itrtp
and fastae one end of the strip to the iaaMe
of the sofc face shield Iras h cn bo
seen b> the wearer. Moislen tbe Irdicalar .
•trip with distilled water. Cart shall be lakao
fiof lo coBtasBUute tbe detector peri of tha
indicator paper by toochiog It A small pieca
of msikiog tape or eqaivaicat ahould be used
to attach the indicator stnp to the mlarior af
the sutl face ibieU
122 If problama are cncountefed eddi . ...

this method of attachmenC (he indicator ilrip
can be attached to the outside of the .
respirstor Coot pieoe being used dervng lha

S4 Tbe leat roovi diaB be tatfs 4
allow the eaaraae protocol to be carriad^
and (hen to be vcnUlated Id allow for oeap
exhaat of tbe amaonia lesf atzaocpbarc aAar
the test(s| art completed. - ' ' .
Li Indhriduab sball be mediedir

acreened for the use of reapinlory \
aod checked for aBefgtf i lo amiDocua I
partidpeting la this teal I

TBCPauri to be tatted. Ck^ 10 W ■aval' '
. ̂openingi arbich aia talrpdad lo be aooM
.. irippers. flaoei. a4c4 are ooapteWy aedadL
; ''X)ONax:haw8v«.pb«offa8ywMh|| '
.fohrm*- r... ^

14 Step Into the raa-lnid laal roan amdb
as a olotaC bathrooik or tast booth, aqutppad
.arlth aa exbaimt Com No ok sboaid tai
txhausied from tbe cbambar dtfiog

, because thk wifl dilute tx ■mmoia "
"'challenfecoDoeotradoom .|
li Opao the QorrtalMT with tho pa^

measared volume of oDocaotnled a<
wmonia witbia tbe anrfrwad taat roamomi -

• pour theiiq:oldbitDlhe toply plasbclaat *
pan. Wall two minutet to allow for adaqsla

,  eolatilization of die ooncentrated aqotooi
-OAflionia. A small mixing fan can be oaad
•Max ths eeaponskn pan lo bKrtiit te
evaporation rait of dm aiunonla ealaHom*
U A2ar twc OKmitet a delersiinadom hi .
^ aounonia ooncenlrstfoii erithm fko " . • '
-cbembar should be made esirtg the high rtnfe
CDbrimatric deiaotor t«be A omcacitratkm of
1000 ppm ammonia ar greater s)ml be
genera ted before the eearesice en startai.

17 To taat the intcfrity of tbe mK dm '
loQoarirtg four mioata axarciae proSaedl - "
aboufd be Mbwa* .
122 Itsiainf tbe arw aboat frie head

with at leasrii raising flnationa cocapicsed M

172 Walking In place for otMmlneliwiii
at least 15 raising motlooa of each kg hi a
one-minute pmleA

172 Toeching the looa whhali^lO
'oomplete motions of tbe anna from above Ibt
head Id taecbing oC(be leoa k a oet

itl •rfcfto-^lhntMlncfbad.OT '
hMnisloe ooffrTiclcnt of approxhnatdy 200 or

• hsore can be mcamed with the Piti k 0 ' '
•'compleidy openttond oewdhioe. -

f2—AeJeafprocedbros *
•¥ Che Mdklh Ml lest check tor -

kikj by fdkwini (he pre sears M klaei A
ohofi. ' .•
- 72 Aawt the 1KP sM ei eodlaed k tbe

* teat

•2 boa the'rafpIrikMy preMke derIM
aormany used wuk the tud. aad (bee doe dsa

1.7.4 lloeebeodawtthatlaaklO
complete dandjng and squaltag matham k ■
ooe-miouit period.

18 V m sBj (uoe didrii the laol dm
colorimetrc todacatiag paper ahodd change
eolors the lest sbodd be atoppad and
aectiona 110 and 112 kriialad (See f 42%

19 AAar oca pktkfl af the teat eearaka.
the test area coecestration aboaM ba '
messured again esing (be high rm^
oolodmetncdelaoieriMi •

110 Exit (be ketanm ' -
111 Tha opening created by tha aki

dpper Of other appropriate auit peoekfrion
ahouM be used (a dnoromo the ai
ooncentratlon k the auit with the low i
length of stain detector tube or other
ammonia mooitor. Tbe internal T80P auh ak
•boidd he saapiad far enoagh fr^MD the
enclosed (eat area k pravtat a kka *
ammonia raadiag * • • -

112 After coeipletioa of tbe maasuraiimO
of the suit mierior tmooaia cQocentntkm . -
tbe test (a concluded and tha suit k t
and the reipC/atorropQwad

119 Tite vaonlatingfaaforfbe taali
diould be turned on and allowed lo run for *
enough lime lo remove tbe ammonia fee. The
fee shaJI be vrotad k tbe oclsldt af M •
baildiag* . ^

114 Any detecfible ammonii k iw oulr
Intenor (five ppm smmoaia (NHbl or more for
tbe length of auk detector Isbe) indlcttao
diat the iuil hei filled the test When okar •
amxnonis detectors are used a lower Irval of
detection It postibic. and It tbouM ba
speciHed si the pass/fall criksk. • - *• . ••

11 ̂ ch gas tigbtTokllf .cnoipsabti^
cbeawcal prokctivt amt laaud by Iks
practice liuE have the ioUowmg kbrmalkd

114 Ikuqut tdandficatloo i
Identifying brand aama. date of purchase.
materijJ oC conatmrhnru aad eaique tud
katurea eg* apariai breathing ipparatim.

112 Ceoerai dascTtptioa of uai room
maedlorkit
' 112 Brand name and purchase date of '*
OBunonls dekctor stripe and color
Aik.

11.4 ' Brand oaiDC aaznpllng range, tad
axpinttoA date of the length of ataia
•junonls detcciortubes The brand fiatne
ind model of tbe sampling pump tbotdd also
be reoordel If anotbm type of ammonia
detactor k ased h abould be fdettttHed aloog
wrtlh Its minimum detectioQ llx&it for

• 112 Adksf kat feaolts dial! fkt frie two^
left area concentrations, ibcv rrtfage. frie
kterior soil ooncentratkm. and the calcelekd
ktnisloa coeftoeitt. Beieet data abaU be
raoorded as aa addttiomal teat

14 The tvaiuabeo of tbe data kiaff be
dpecifkd as "suit pataad* ar "suit faikd*,
aad tbe dak of (be (set Any deiactable
ammeraa (fke ppm ar greatar fbr-tbc Jeagth
of itiin detaeior lube) m Cbe seit mienor
indicates tkt aun has failed this teal Whea
other armnonia detactors are aaed. a iowar
levc) of deiacOoa m possible and i( shoidd ba
jpedbed as the pou fail cniaria.
Cbarion •

Vlaually Inspect all parts af tbe suit (d ba
•urc tbey are position^ corractly mid
••cured tightly before putting tbe suit back
Into service Special cart should be taken to
axamlne each exbeust valve to make eurt It
knot blocked.

Care should slso be cxertked to assure
tkat the inside and ootnde of tbe isit Is
oompktely dry before 11 ti pul kto sionige.
Apptfldix B—Cb/aaro/ Description md •
DncutsiOik oftMe Uertk of Protection mmd
ProieciiveGoor

This appendix sett forth ioibrMtion eboat
personal protective equipmaed (PR)
protection lereb which miy be osed to aaski
tmployerf m co(nplvix4 with tbe PR
requirements of fbie sactiam

Aa reqaMd b) (be standard PR muet be
•elected wKich will protect employens from
the speciTc'hacaxds wkch ihey are likely it
encounter during their work ocvalte.

Selection of the approprvale PR k a
complex process which oust take mio
considtrittofl a variety of factors. Key faclort
Involved k this process are idrnttfication of
the hisards. or suspected hszardr. Ibetr
routes of potential hazard k eeaptoj ees

jp
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{ifihalatiott. tkia tbtorptloOi infcitioOi tad
cyt or fkin coniacf), and tha ptrfomaiiot ofrPPE mouriak (and •«•«») io providiof a

?r to (h«M Kazarda. Tlit amouat of
••cttoA pfovidad by PPE a aattfial-

hatafd iptcinc Hiat it« protactivf tquipaaat
matcnali wUI prottct wtU afiinat mm
bazardout tubf<ancat and pooriy. or oof at
aO. againat odiart. bi many inatanooa.
protfctivf fqutpmcat atattriala cannot ba
found which will provldt eontimiooa
protection from the particular hazardoua
aubsianet. In theat caaaa the brcakthnMifh
tlmt of the protactivf naterUJ should cxoaad
tha work durifioiia. or tha fvpoaiirt aflar
braakthrouih Bust not posa a hazardoua
lavfL
Other factors in this aalectlon proem to bo

oonsidcred arc Baichinf tha PPE to tha
omplcyta*! work rtqalremanta and task-
•peciflc cooditiona. The durability of Pn
mateHals. tuch aa taar itrvn|th and seam
•trtngth. must be oonsidcred in relation to the
tmployee*i tasks. Tha afTecta of PPE in
relation to heat stress and task duratioo are a
factor in salectini and ̂ inf PP& !a som
cases layers of PPE may be necesaary to
provide sufTlcient protectiofk or to proiad
txpeniivf PPE innar garmanta, soim or
oquipflMOt
Tha more that ia known about tha hazarda

at sita, tha caiiar tha job of PPE salactiooi
becomes. Aa mort in/omatioo about tha
hazards sod oonditiona it the lita bseomea
available, the site superviaor can omka
decisions to or down-gride the level
of PPE protactioo to match the tasks at hand.

j" ^e foHovnng are guidelines which an
\  loyer can uae to begin tha salectioo of tha
' ..^propnatt PP& As noted above, the iltn
Infornvation may sucgeat the eat of
combinationa of PPE lelacttd fram tha
difTercni protsction levtia (Ut. A. B. C or D)
as being more suitabls to the hazarda of tha
work. It should be cautioned that the listinf
below does not fully address the pcrfonnanca
of the specific PPE matcnai in relation to the
specific hazards at the job sits, and that FPE
selectiofi. evaluation and re-selection ia an
ofifoing proem uatH aufTicient information
ab^t the hazards and PPE performanot ia
obuinad.
Port A, Personal protective equlpmant la

divided into four categories bas^ on tha
degree of protection afforded. (Set Pill B of
this sppendii for further explanatioo of
Levels A. B. C and 0 hazarda.)
L Levey A—To be selected wban tha

greatest level of skin, respiratory, and eye
protection ia required
The foUowing coniUtute Laval A •

equipment: It may ba used ti appropriate;
L Pressure-demand. fuQ face-piece salf-

oontained breathing spparstua (SCBA), or
pressure-demand supplied air respintor with
escape SCBA. approved by tha NatlofiaJ
Institute for Occupational Safety and Health
CNIOSHV
L Totany-encapf ulattng chamlcaW

protective suit
3. CovanUa.* - "

C Long undarwanr.
lb Cloves, outer. chamlcal-fttiitnoL
B. Glovaab Iniwr. chamical-raiUtaiiL
r. Boota* d^mical-mlataiit steal toe and

^ttcnaL i# ipphcaWa.

.  a. Hard ba1 '
% OiipoMblt pro<«etlvf nil. |iovM and

booU (dbptndint oo nil oonttnctfon. Bty
bt won evtr loiaKy-coupwialing nit).
la TWo-wiy rtdiM (won ia*ida

«tcap«uUtin| (oit). • •
IL UvtlB—Tht ki(he«t Iml of rtfpinl«y

pratntioa (■ acctubry but t innr Itvtl of
■ki» protntloa It nttdtd.

The foHowlnf eonatltutc Levtl B •
equipment: it nuy be need u.
•pprepriate.

L ftttMR-detntnd biB-rMepInt ntf.
eoniaiatd bmlhlnf ipptratut (SCBA), er
pnMurtdtiMnd tupplitd tlr mpirmtor wMk
Mcapt SCBA (NIOSH tpproved).

B Hoodtd chcmlctl-mitUal detbiag
(evtralU tad lon«-ilervtd (ecbtt eovtnUc
OM or (we-pleco chtoiical-tplMh nit;
ditpoMblc cbtmictl.mlttut ovonllo^

BCevonlle.*
4. Clevto. ewtor. cbtmlctl-rooiotaBL - •
B. Clovtt. Inatr. cbtmictl-rMitteat
t, Booti. ovitr, ebtmical-mlf tool oiael lee

7. Boot-covart. outer, chamical-ftaiitaal
(dispoaablaV*
i. Hard hat
t. Two-way mdioe (worn iaalda

aocapsulating suitV
10. Face shield*
nL Law/ C—'T%e ooocentration(s) and

type{s] of sirbome substance(S) is knows .
^ tha cntcna for using air punfying
respirators are omC

following oonatitulc Lcv^ C
equipment it may be used as appropriate

L FttO-fact or half-mask, air purifylnf
respiraiori (NIOSH approvad).
1 Hooded cbeniical;reflistant dothiog

(ovtraUa; two-piece c^micai^aah rait ' *
disposable ch^eal-fetistant orermlla). *

S. Covtrilla.*
4. ClovesL outer, chemical-rctiataat - •
1 Cloves, inr^. chemicaLretxstant
i. Boots (outark chemical-resistant steal toe

afwi thank**
7. Boot-eovert, outer, chemical-resiataat

(diipoaabk)*. . •
ib Hard hat-
0. Escape maak.*
la Two-wty rsdSos (won under outside

protective clothing).
11. Fioe shield* .. .
IV. L£yol O—A work uniform alTording .*

minimal protectioft used for nuisanoa
oootaminatiCQ ooiy.

The following oonsUtute Level 0
equipment H may ba used as appropriatm
t CoveriUi.
IClovta.*
1 BooU/shoat. chemical-retistant itsal toe

and shank.
4 Boots, outer. chemJcal-resistaBt

(diipoaabia).*
1. Safety gltssea er chemical splaah

iociles*.
•.Hardhat ; • / * /-
T. Escape atak.* '

V. lb Face shield* ••• i. «

• Avf A Tba types of hazarda for whkh
itvela A. Bb C and D proiactfoii art
appropriate art deachbed below;
I Lew/A—Level A protection should be

■eed wham
t The haurdous fubaUnee has been

tdentined and rtquirvs the highest level of
protection for skin. eyes, and the rtspiritory
•ysUm based on either the measured (or
poundal for) high ooncentratioQ of
etmoapheric vipors. pses. or particulalts: or
the site operations ai^ work functicoa
iBvoIvf a high potenbal for tpUah.
immeriioii. or txposurt to unexpected
vapors, tiset. or perticulstes of matcriale "
that are harmful lo skin or capable of being
abecrbed through the intact akin;
I. Substances with a high degree of hazard

lo tha skin art known or suspected to be
present, end skin oenUct ta poasible; or
I. Operations must be conducted in

oonAned poorly ventilated artaa. and the
absence of condtions requiring Level A have
■ot yet been determined

B. Level B protectfoo should be tseed when:
ti The type and atmospheric concentratioo

of ffubitances have been Identified and
require ahlgh level of respiratory protectioa
but less skin protectfoo:

No*4—This invoNcf atmoepheree with
IDLH coBcantritioQa of speaCc lubetancee .
det do DOi re present a savere skin hazard ee
dat do not meet the critaria for lae of air-
pufifyiog respiratora.
I. The atmosphere oootainslcaathaolU *

percent oxygen: oe * •
I. The presence of incomplcttly identified

vapors or gases is indicettd ̂  a direct-
reeding organic vapor detection instrument
but vapors and gtses are not suspected of
containing high levels of chemicals harmful to
•kin or cepeblt of being sbeorbed through the
tetactskin.

QL Level C protectfon should be need

l.The atmospheric cootaminentab Bquid
•plashes, or other direct contact edU ooi
edvcTMly affsct or be absorbed through any
exposed skis

E The types of air contamlnanta have been
Identified oonccntrabona OMssured and an
air-purifying rtflpirator ia available that can
lemove the contaminanta; and

.  E All critarii for the uae of ab^purifyiagffspirators ere met* * .
IV. Level D protectioa should be need

E The stmospbert oooUins no known
haza^ and

E Work functions preclude spleshts.
fmmenioa. or the pountiel for unexpected
InhelatioQ of or contact with Hazardous levele
of any chcmicala.

Nota.—Aa stated before, combinationa of
personal protective equipment other then
those described for Levels A. E C and D
protection may be more appropriate and may
M used to provide the proc^ level of
protection.
Appendix C^^Coaiplhnee CMelinm

t* Occupational Safety and Heahh
Fhf/Offi Each hazardous wtitc site dean-up
effort wtU require an occupational safety and
health progrtm headed by the aiie

I

I
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eoofdinsler er the e*vk|K^s rrpr«s*ti<les.
The profTwn will he deeded far .
prolectloiio^tinplov*"^**'*^^™® ' .*
purpOM#fthiprafr»«*<i^"*®d*f^ .
^vvloped before woii befiat
tanpIeiMDted u work proceod^ TV profn*
-to 10 facilitatf coofdinetiw sod * . '

. cornniunication ewofiipew*
for the vantMit octivftiei wbia wfli * - •
place mi the aiia. I» will the oiir^ii
neaoaforpfairaAtandiAptenmiat V - •
oeededMfeb-andhealcktroiinacudiab .
oneoUtfoe of employeei who wM be woiiiiof
•t the aiu. The profftm wilt provide the
meani lorkUiilify«cincla»t*ollla| v. j -
wofkilte hattrdi and the mam iar
monitonnipfOffaeieffecttimoafcIV
profram wfll oead to eoeer Iba *.
responilbilitiea and aiilhonty of the aht ^ *-
ooordtfotor er the esnployer'a flunafer an m
aitc for the aafety and health of etaplayaoa ai .
the tUe. aed the rrlatiooddpa widl *
conlracfofi or tupport aenricea aa la *4#
each emptoirer't a^ery «®d ha^th
reapoofibihoea are for (heir araployeea an ̂
aite Each contractor oa the lAe an da to 'T '
have lu own aafety end heahh proffioi an
itructwed that t! will amoothly tnterfaoe wMi
the profrn of the atte ooondkiaiaB.
Alto choac ewiployere hirolvad adti t - .

(realinf. aioitnc or diaponl of hetardona
waatc at covered to partfra^ (ol here
Isipiemented a aaCety aad health plao for .
their cmptoyeea This pfogrim la to inclodt
the hazard communication pro^am required
In paragraph (oKI) and the (raining required
in paragraph (oK5) as parta of the employera
oomprehentivt overiU safety and beaith
program. This program ia to be in wrtting.
E^h site Of wo^piacc lafety and health

program will need to include the followinf
(1) Policy itatcments of the line of authority
and accountability for unplementing the
program, (he ob)ectivcs of the program and
the role of the site safety and health
auperviaor or manager and staff: (2) means or
methods for the development of pfocadurta
for identifying and controlling workplaot
hazards at the litr. (9) means or moChoda for
the development and communication to
amployees of the various plant, worh rvlet,
•tandard operating proce^res and practictf
that pertain to individual employees and
•uperviscrt. (4) means for the training of
fupervison and employees to develop tha
ne^ed skills and knowledge to perform their
work In a safe and healthful manner (9)
means to antiapate and prepare lor
emergency situations and. (6) mana for
obtaining mfonnation feedback to aid in
evaluating the program and for Improviog the
effectiverKSS of the program. The
managemen! and employees should be trying
continually to Improve the effectivenesa i4
the progrim thereby enhancing the protectioo
being afforded thoee working on the tile.
Accidents on the site or workplace should

be investigated to provide Informalion on
how such occurrences can be avoided lo tha
future. When injuries or illnesses occur on
(he site or workplace, they will need to be
investigated to determine what needs to be
done to prevent this incident from occumng
again Such information will need to be used
as feedback on the efTectiveneu of the
program and the information turned into

poettK^ilepstaprevwit ony
fcecfjBKafempforeefegge^fooaw
complainli reUhag to »«{e<y end Keolth
laaees fevohred wtth altr or woripfoee
nctivgres U ilst a feedback mediaAiam <be«
Qtt be used eCeotivcfy le improwe 4m
program and owy serve Id port oa m ' *
WoafifVlMVtl. • " •
• i7>wmi».TTirfmpfoyarUfncourM«dle
vtiHoe (hose tralmng progmne that heat been
lecafDiiedbf the KiboealInit«*nd •
EnyiroruuenLolHMlthScicfiQBathronihlai •
fraining ̂ aoU program. Thcae fruinmg rod
oducjtioool progrima ore being dseuloped
lor amployees who work directly artth • .'
'hazordoua ao^^^ocosa. ffor fonhv * .■
Ififormahonoboul these programaeooMb ^
Nahono! Instftuie o/£ovMnmootad Heefth
Sdencea. ?jO Bora 1223X Aeseoidi Tnopgfo '
-Park.NC277WL • • • : • • : --..v

Ttetraforngprogremeforemplor*
•object to the raqairamaotJ of paragraph M i
of this standard are expocaod to addrtta: the
Mfety and health hazajdh employoea should .

' eapa^ (o find on sitet. what coo^
' BMaaure's or tachniquas art eiXecLivt for
I3^c hazards, what monitonng prooadurei.
art •(Tactive to chared arizu^g expos art

. levels, whai makes an eUacljva eoploytf'a - <
.aafety wtd health progrma, what a aita aafo^r
, and health plaa alMuU tociude; andL

employee's res poo si bill ties aodar OSHAnad .
other regulatiooa. Si^Mndson will aaed
training In their responsibilities under fot
•afety and health program and Ita tubject
areas such as the spiU oontalnmcnt profram.

' ttte peraonal protective oquipmeot programi
the medical surveillance prc^m. Iba
•mcrgeocy response plan and other arena.

Training programs for emergency service
organizations are available from the UJB^
National Tire Academy. Emmittburg. MD aod
the various state fire tralnuxg Khoolt-Tba
International Society of Fire Service
Instructore. Aahland. MA is another resouroe.

The training programs for tmployett
covered by \ht requiremeots of paragraph
(IKS) of ihts standard are axpected to
ad^ss the need for and use of peraonal
protective equipment including respiratora;
the decontamination procedures to be oaod:
preplanning activities for bazardoua
substance incidents including the amcrgeoey
response plaru company standard operatiog
procedures for hazardous substance
emergency responses, the use of the toddont
oommand system and other fubjecta. Hands-
OB tralmng should be stressed wbenew
possible Critiques done after an inddcnt
which include any evaluation of what worked
and whit did not and how can we do better
the next time may be counted as training

For hazardous materiaU teams, the training
wfll need to address the care, use and/or
testing of chemical protective dothxng
Including totally encapsulating suits, tbt
medical surveillance progrim. the standard
operating procedures for the use of plugging
and patching equipment and other subieet
araet.

OfTicefs and leaders who may be expected
to be In charge at an incident will need to be
fully knowledgeable of their company's
incident command systeot They will need to
know where and how to obtain additional

•esistance and be familiar wHh the local
dUtrfofs esMTgency reepottee pfoa.

Technic^ expcrls or oiedica! ezpeita or
tnvironmental experts that work with
hazardous autcrrela to their regularioba.
srho may be sent lo the Incident scene by the
ihippet, manofacturer or govemmeoial
agency to advise and eaaist the person to
charge of (he incident need not hevt monrtriy
tovining seetiosa. however, they wfll be
inquired to have the 24 hours of training on
aiLoooeal haaia. Tbeir toaining muf t incMe
4m cart tod use of pcrsonel pietoctiso
iqnfpmmf indediAg respirtterr. knewiedge
of the incidest command syTlcm. and thoee
' areas needed ta Veep them canvrrt to their

respective field •• it relalrs to safety and
health brrglvlAg specific hazardooa

.eibstanan.
Those emplo)-tea who work for public

wofki departments or specUl equlpoajst
operators who operate bulldoxert, aaod , .
lrudci,backhoes. etc.. srho\may be called to
the tncldeni scene to provide oBMrgcBcy

'aupport isslatoaea. wffl need at least a safegr
ood health briefing bcfort enewing the area
of potanO'al or aot^ exposure. Thooe
hpedtoly sidltad persona, whobaveool beee
0 part of the emecgency plaa and do oot ineto
the required training hours, meat be mode
aware of the haxards they ftoc end be
provided all nacessary pr^ectfre clothing
end equipmaat required for their taaka. If
respiretofi art to be worn, the aptdally
•killed peraoQ ihaU be trained to aocordance
srilh i ltiai34 before proceeding toto the
hazardoui area to do their assigned fob.
. X-Drcofikuni/iotion. DeconUBunation
procedorrs-thould be tailorH to 4he apadfle
hazards of the site, and will vary to ,
complexity and number of steps, depending
OB the level of hazard and the amployec's
oxpoaurt lo (he hazard. DecontaounatioB

• procedurea aod PPE decontamination
methods will vary depending upon the
epedfic substance, since one procedure or
■Mthod win not work for all tubs lancet.
Bvalustion of decontamination methods and
procedures should be performed, as
Becetsary. to auure that employees are not
exposed to hazards by re-using PF&
Itsfareoces to Appendix D may be used for
guidance to establishing an aflacttve
dtcontamtostion program.

4. Emergency mpo/ue plans. States, elong
srilh designated districts within the ststaa,
wfll be developing or have developed
emergency response plena. These stale and
dislnct plans are to be utilized to the
emergency response plans called for to this
standard Each tmploytr needs to sssurt that
Its tmcrgency response plan is compatible
with the local plan In addition, (he Chemical
Manufscturers' Assoaabon (QdA) Is snolher
helpful resource totormulsting an effectxYC
emergency response plan. Also the current
Emergency Response Guidebook from the
US. Department of Transportation. CMA's
CHEXTTREC and the Fire Service Emergency
Msnagemeni Handbook should be used as

■' V
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' Afipettdix D—tUfvtnem
T1» follawina rtftrwiow ««y ̂

for fttrthtr infonnotion oo tht tuoftct oi this

riA Initnictioe DFO CPL
^ 2i, 1906. Sp^io! EmphoMiB Progfom:

Hazafctoui Wo$l9$4t9i* . .
rOSHAInitnictloiiDFOCPL2-«7A— .

|«nu«ry 29.1980. T^niool AssiitaM OM ̂
Cutde!ine$ for Soporfund and Othar ̂  ...
HosordoiU Wo$l£ Sita Actmiiaa,
.  0.OSHAlMtn»ct4o«DTSCPt2J4—
Januory 29.1980. Hatardom Watta Aclrrtir - ̂
fonfuOSHAJTS. L, '

4, Haicfdous WatU ImpocUonM iUfanaea
fdanuoL U.S. D«p4rtin«*t ̂  Uto. .
Occup«tiofval Softty tad Hoolth
Adminittrttioo. 198^ ... e • —
i. MfmortnduB of Ux>d€riUDdlB0

tbt NtrtoMi iMtimu for Occupttionol^oly
tnd Health, the Occupelionel Seie^ ™Heelth Adminiftntion. the Urrittd St*t«
Coeit Cotrd, end the United Sutee .
Envlrorunefitel Protection Agency. Cuidonoa
for Workar Protection Putins Hazarootm
Waste Site investisations and Cfecfhup arm
Haiardous Substance Bnmrsenciee
December II. 1980.
'  lb Notional Pnoritiee List let EdltWs
October i984; Environmental Protectta
Agency. Rcvieed pertodieelly.
7. The Decontemlnauon of Aeepoftee

PtrsonneL Tield Stenderd Operettag
. Proc«<ltf« (F AOJ»4 >. U A Envln»M»«alal

Prelbctlen A«ei»ey. Om«
lUmedlel Reepooee. HtMrdoue Reepooee
Sttppoft Dlviflon. OefcembtT 1«4.
a. PitponUon of o Sita

tUndbRl Op«r»tta«
UA E»v<«oii»«nUl Pro««tioo Accncy, Ofuca
of Em«rt«i>ey aod K«y<tUt ■
HbMrfow lUtponM Support Oivii^ Apr^

ft Stenderd Oporetint Safety CvfdoUnix
UA BnvtreoatnUl Prottetioo At«oey. Ofnctof E»«rtt»e)f tod RomodUl Rwpoaio.
HourdoM ftMpoM* Support /- * '•
bviroiuDonu] IU«pon«« Teont Novtmoor
]ao4, » •- - .*•

"10, OeaipoOenal Safety end Heahh - •
Oudanca ManuaJfer Haxefdoae Weete Site

Occuputlonal Sbftty and KMltk (NtOSK).
Oeeup*aoo«l Softty and H»«1A
AdjBinlftiottoo (OSHA). UA Coort Coord
njSCC). oi>d Eov\ren««nuI Proiactiea
Aflmqr [OA): Octobor tSiS.
II. Preieetint HealUt and Safety at

HexerdoiU Waste SiUe: An Overri^. VJL
EovirooiMtitol Ptotocdoo Ajtoey. A/SISf
ftftS/OOft Septtsbor ISBft

tft Hotardoae Waste Sllet and Hexardeaa
• SebstaiKa E/neryencies. N108H Wofkor
BuOetifl. U A Dcportmonl of Ktoltk oad
Hum*aS«vl««.Publl«HoolthS«r*too. :
Conton Tor Ditcooo ContreL ̂ lloo^
botftuit for Oecupottonol Softt* and IMIh;
DoeoBborlsaft • \

1ft Penenel PretaaUye Eqmpment for
Heidrdeat Metarialt Inetdents: A SeJeetlen
Caida: U A Ocpartmnt of Hcaltli and Human
Strrtooa. Public Hoaltb Scrvtco. Canttn for
DUcaao CoatroL National liutliuta for

Saftty aod Haaltk Octobtr

14. Kra Serriee Eeteryeney Uenetemeni
Handbook. Inlcmatienal A*M)cU(ieo of Fir
Oiiafa FoundaHon. 101 East Holly Avonua.
Uall lOB. Steriiaft VA 22170. lanuary 1SB5.

1ft Enteraeney Response Ciudebeek, UA
Dapartatnl of Traaapcrtatioo. Waahinoton.
DCisn.it.lteportlotbeCen$ratsonHasatdom
Hataii^ Ttoinint. Plannin$ and
Prepartdneta. FadeRl Emeritncy ̂  ̂ ̂
Mana|ca«al Agency. Waaiungton. DC Niy

11. Werkbeok for fl/a Camaiand. Alan V.
■niaadni and J. David Beateroo. National
FIr Piotactloo AaaodaUon. BaltaryBarch •
FMk.Qulney.MAaWlB«ft

1ft Fire Coatmond, Alan V. fcunad^ ^
National FIr Prolaetlon. Battarymarek Ptifc.
Quincy. MA 02200. ISSft
It. Incident Command Syttam. Fvo

Pntoction PuWlcadona. Oklahoma Suie
UnivaRity. StUlwattr. QIC 7407ft ISM.

Oft Siu Easeryency Kttpbnse Plonnin$.
OMSical ManufactuRR Aaaociatlee,
WaahlngtMk CC 20037. ISOft
JF* Doc r-lSllS FUtd S-S-C: IMS aai|

I
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Addgndum t.o ounace impounQinenc Closure Plan

Avco - Lycotning TEXTRON

September 30, 1987

T^e <.c" ' : s'prni.' to comments made by Mr. Roberti L«g«j
ot" EPa Regr'^r. I and Mr. Kenneth Feathers of Connecticut DEP. All .respui^--o_
shall be incorporated into the report.

Section 2 - Closure Plan

Delete Figure 2.1, add attached Figure 2.1

Section A - Decontamination of Equipment/Personnel

Insert after the second paragraph:

"General equipment types to be decontaminated include:
*Pumps, piping, dewatering equipment
*Baclthoes, Loaders ,

*HDP Lined Trucks
♦Respirator cartridge, splash suits, deconsprayer, tyvek coveralls,
decon. brush and basin, plastic sheets, trash barrel, plastic trash
bags, decon. soap, disposable gloves, cotton gloves, hard hats,
safety goggles, first aid kit, eye wash station, boots and duct tfape.

1

This equipment shall be decontaminated according to US EPA Region IV,
April 1986 Engineering Support Branch Standard Operating Procedures and
Quality Assurance Manual, Environmental Services Division, Athens, Georgia,
Appendix B. Methods to determine whether equipment is decontaminatfed are
also listed in this manual.

Landfill Cap - General Comments

Design calculations for the drainage swale are not available at this time.
They will be available during final design of the cap. (Note: this is a
response to a comment and shall not be incorporated into the report).
Design calculations for the drainage swale will also not be provided at
this time, however ASTM C33 and ASTM D1557 design standards will be added
as Appendix H. (As per request of EPA). Therefore, insert attached
Appendix H.

Section I - Paragraph A

After paragraph 4 ("Figure 4.3 shows a typical section...) insert the
following paragraphs.

"The final cover design will use the potential for soil erosion from side
slopes. Application of this method is presented in the July 1982
Draft RCRA Guidance Document Landfill Designer, Liner System and Final
Cover, US EPA, page 28.

\

I  •



1, Quarterly sampling and analyses ~

5.PH ,
Specific Conductance
Metals

Cyanides (total & amenable) 60.
Hexvalent Chrominior- 25.

"$240.

Sampling eight wells plus 2
QA/QC samples
$240. X 10 samples x 4 per year « 9600/yr

Personnel: 2 engineers for 1 day
at $50/hr x 4 - $4000/yr

Subtotal $13»000/yr

2. Semi annual sampling and analyses -

TOC $ 25.

5-

TOX

Methods 8010 & 8020 225.
$335.

$335 X 10 samples x 2 per year -

Subtotal^ $6700/yr

Construction QA/QC for backfill control, membrane placement and slope j
verification will be conducted according to procedures outlined

(  October 1986 Technical Guidance Document Constructiq^
(  Hazardous Waste Land Disposal Facilities, USEPA. OSWER Report No. EPA 1,

530-SW-86-031."

Section 7A-Groundwater Monitoring - - ' |||.
Second paragraph, third sentence. "As part of the ^onstroction..
dH". Lst two Untencs .nd replace with "As pert of the ,
the final cap. these wells will be replaced outside the limit of the j
landfill cap with screens at the same elevations as the previous wells.
The objective will be to make little or no changes in
that the time series of groundwater data remains comparable with past ,
data."

Section 8 - Post Closure Cost Estimate f

Delete section 8 and replace with the following:

C) The annual operating and Maintenance Costs for the post closure care |
period include:



1

Annual Inspections -

2 engineers for 2 days at
$50 per hour plus $A00 per

-ocal $2000/yr

4. Annual Reporting -

. analytic data; 1 engineer, 1 day at $50/hr
, Inspection report: 1 engineer, 3 days at $50/hr

Subtotal $2100/yr

5. Annual Operation and Maintenance Costs -

Lawn mowing, erosion filling clear drainage, repair cap

Subtotal $10,000/yr

The total annual cost for the above activities Is approximately $35,000
(1987 dollars).

Landfill Design References

•>move references on last page of Appendix B and Insert In Appendix G.

IV rl



FIQ. 2-1 SCHEDULE OF CLOSURE ACTIVITIES

1987 FEB WAR APR RAY JUM JUt . AUB ^ SEPDEC JANOCX

1  REHOVE 9LU0GE 1 SHIP OFF SITE

2  EXCAVATE PUHP STATION AND PIPING

3  EXCAVATE SOIL FROH LAGOON AREA

4  CONFIRHATION SAHPLING

5  SHIP HATERIAL. OFF SITE

b  BACFILL I INSTALL COVER

7  INSTALL HQHITORING NELLS

B  SURVEY AND CERTIFICATION

rrrm.

•  • •

rwmwiirmi
.  • •

•  • •

uiii
•  • •

wrafrriititA
•  • •

uinkamn

uzn

OCX ' NOV ' DEC ' JAN FEB HAR APR ' RAY ' JUN JUL AU6 SEP
I9B7 I'M
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Appendix 1-3

Addendum to

Surface Impoundment Closure Plan
January 5, 1988
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V.

!  1

The addendum to the Surface Impoundment
Closure Plan was submitted to DEP and US EPA

Region I on January 5, 1988.

A copy of this addendum could not be located
in time for inclusion in this RCRA Permit

Application.

lltfehrantlDa^iKiiutscsOD
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Addendum to

Surface Impoundment Closure Plan
February 23, 1988
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Addendum to Surface Impoundment Closure Plan

AVCO-Lycoming TEXTRON

February 23, 1988

Amendment to Surface Impoundment Closure Plan dated September 1987.

The following changes shall be made to the plan:

1. Section 4-D, Page 4-7, Sampling and Analyses of Soils.
Perimeter sampling and analyses of soils will be conducted
at 35 foot intervals in order to achieve a 90 percent \
probability of detecting hazardous waste. For the two j;
sides of the equalization lagoon that require sheeting, !,
soil samples will be taken from test pits dug along the ||
sheeting line. «She4ting will be installed only after Ij
confirmation sampling indicates that the sheeting is Ij
outside the range of hazardous material. Additional soil
sampling shall be conducted according to the original plan.

2. Section 4-D, Page 4-8. The removal standards for metals,
cyanide and chromium will be drinking water standards.

3. Create Appendix H and enclose the attached Hazardous Waste
Substance List.

•.1



Textron Lycaming 'u3S7?^t^C£ L/ST'

your sample ID See below
fML sample ID 71204-XVC

-■jge i nc 6

12-04-37Date submittea
OateCs) analyied 12-04 to 12-23-37

* * « ALL VALUZS REPORTED IH ug/gm (wet weight) ^ *
Method 8010/8020 via GC-PID/HBCD. NOTE: not detected (nd) »'<0.05 ppm

Compound:
Benzene

; ,871204-1 871204-2 871204-3

Benzvl chloride
Bis (l-chloroethoxvlmethane
Bis (2-chlorolsoDropyl)ether
Bromobenxene
BroBodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chioracetaldehvde
Chloral
Chlorobenxene
Chloroethane
Chloroform
1-Chlorohexane
Z-Chloroethvl vinvl ether
Chloromethane
Chloromethvl taethvl ether
Chlorotolnene
Dlbropochloronethane
Dibromoiaethane
1^2-Dlchlorobenxene
1.3-Diehlorobenxene
1.4-OlghlorQbenxene
Dlchlorodlfluoromethane
1.1-Dtghloroethane
1.2-Dichloroethane
l.l-Diehloroethylene
ttans-t;2-Dichloroethvlene
Dichloroaethane
1.2-DighloroprQnane
li 3-DlchlorQDropvleng
Ethvll^wyii^
1.1.1P 2-Tetraghloroethane
1.1 .^2.7-Tetraghloroethane
Tetrachloroethylene (PCEi
Toluene

^>l~TrighlQroethane
l»1.2-Trighloroethane
Trighlomethvlene (TCll
TriehlprotrifInoronethane
TrIchlnropropane

Chloride,
izlsnss,
^iShioiocrpEinfi;^tchlpy/jpropvi ̂ n<»
Tetrapitf (^nt»fhane

<0.05 <0.05
<Q.QS <0.05
<0.05 <0.05

<0.05
<0.05

<0.05
<0.05

<0.05
<0.05

<0.9?
<0.05

<0.05
<0.05

<0.05 <0.05

<Q.Q5 <0.05
<0.05
<0.05

<0-05
<0.05

<0.^5
<0Ta5

<0.05 <0.05 '<OrOS "
<0.05 <0.05
<0.05 <0.05

<0.05 -
<0.05

<0.05

,<9.05
<0.95
<0.05 <0.05

<Q<-^yW= "<9.05^
■  <0.^

<!L1L
<0.05

^.05 W) <0.0510.C^/ f^W.<ir..05 pi <0.05
.05

05

.05

5

<0

<0.95.
<0.05

;<0.Q5 r.i <Q.QS
05 .•-•^'.<i).05 tZi <0.05
OS .v> <p.ps

■<0.0?,<m
im

<0.05 .05
■<9.9?

<0.05
<0.05

<0.05
<9.9?

<0.05
<9.9?.

<0.05 <0.05
<0.0?.

■<9.9?>
<0.05

<0.05
<0.05
<0.05

<o.os_
<0.05

<0.05
<0.05

■<9.9?

<0.05
<0.05,

<0.05

<0.05
-J1.Q7

<0.05 <0.05
<0.05

<0.05
JL25

<9.9?.

<0.05
<0.05

0.10

<0.05
<9.95,

■<9.95

<0.05
<9.9.?.

<0.05
<0.05

<0.05
<0.05

<0.05
<0.05

<0.05
<0.9?..
<0.05

<0.05
<0.05

<9.9?

<9.9?,
<9,95
<0.05

<0.05 <0-05

CT oorr I
- A? c^mcATKH V
V/ C*Vl*OXKOTAt ^

^ V ^omornotQ \
t-AACMUTortciaiV

Analyst
C7

_<L <5

■. -j oo;
^ A' JQ • j north Plains industrial Park !/ / ̂V ALL:r:o«^CRC. C'\

TTT

05452

•  .-ni*.-:*- -^c

^  (2C5) 294-OS55

I

)«a^o

CL
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textron Lycoalng
Page 3 o£ 6

REPORT OF RESULTS

Your saaple ID See below — JkZzMzil

EHL sample ID *<1 -OH-AVC Da' V t I *tta ly?®4 •' J1373A JiL—^ -'llzLZX

HKTHOD 625.GC/MS PRACTIOH-ACID COMPOUNDS (PHENOLS)

# « * all values REPORTED IN ug/gm (PP«) * * *

Sample ID:

Coaoound

2-Chloxophenol

2,4-Dlchlotophtnol

2,4-Dlaethylphenol

4,6-Olnitzo-o-cresol

2,4-Olnltrophenol

2'Hltzoph«nol

4-Hltrophenol

p-Chloro-m-cresol

Pentachlozophenol

Phenol

2,4,6-TrIchlotophenol

miMzl

nd<0.5

nd<0.5

nd<0.5

nd<l

nd<l

nd<0.5

nd<O.S

nd<O.S

nd<0.5

nd<O.S

nd<0.5

iimizi nmizi

nd<0.5nd<0.5

nd<O.Stvd<O.S

nd<0,5nd<0.5

nd<lnd<l

nd<lnd<l

nd<0.5nd<0-5

nd<0.5nd<O.S

nd<0.5nd<0.5

nd<0.5nd<0.5

nd<0.5

nd<0.5

Uh ••y

a;-

k CT DOT HtM.T»4N

A?
V witmmn V

wAuewee. ,y

Analyst

r A tit-/

4. 4V VI. V • 4-.1 —4C>•* •*'

-  ! iN«5FORS. CT 06A92 -9 (2C2) 254-^55:
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Page 4 of 6
Textron Lycomlng

report oe results

*  -- a v.-in« Date •ubmltted — . -
Your-SiBpl® ^.5. See ———— ----

T

EMLjaaple ID. 1120^'^^ .pate(a) analyzed 12-2?-9^

ffgaponnd

fi^^w^pht^hene—
^^>«iphthvlene_

HCTBOD 625: OC/MS rBiCIIOH-BiSI/llEUTOM. COWOimOS
t • t all azmts reporwd i» «9/5» (»•' '* * '

■71704-1 SSSBflUDi

fjt^hracene

nd<0.1 p^nethylDhthalate—
n«!<0.1 d i -n-BotylPhthalate.-  7^4-DlntYT'"toluene

KO.l 7.fi-ninltrotftlueM.

r*7< t*7" t r .

en^Y^^*ntvlnhtha^at^ 55<Q^
7-ffhlatQnapht:halene nd<Oib.
•  « WsVl^VSM4

l^exacni^oLuas
jji5en2il*li3::sdiB2a:iii$.-
laoEhoifiM—
yaphthalene

MOTE: nd « not detected

V^' 'y

4^ CTO<FfH«M.T>«M|
Af c*mi*AT»o« v.
M crn»ai«ff«'Ala yV/ MCMXTOSStA V
\/i t*»o*Aro«T.P«.\/
VJl

Xnalyst =' ^-T—7^

871704 I

"d<0.5
nd<0.5

nd^Qt?

nd<O.S
nd<0.7
Tid<0.5

,nd<9iU
nd<0.5-ghlorop>'*^PYlPhenvlether ytfcrobenzenend<0.1

odiwet an-Hi
nd<5ah) a ene lam-Hltrosnd<0 nd<5entene laros<0

1.3-Dleh Phenaond<0.51 .i^otrhlorobenzene pd<0
nd<5 en

rhlnrobenzl nd<0.5v:obeichlod<0blg(7-ch IP5:^

-c

j

I

Suits a. 59 NCTm Plains industrialPark • waluing

.•.■.■».•.••• -i.••:•.tc • 5

rORD. CT •' 3-92 "» (203) 22A-Od=
QQ tr KIHT



Textron Lycoalng 5 of S

REPORT OF RESULTS

Your saaple ID g*g bolov • 'Date aubnltted j

EML sanplf iD ~ uitsfs) analyzed 12-0^ tn U- vi:

HBTHOD 525: GC/HS FSACTI0H-BXSB/H2UTRAL COHPOUKOS

* * » ALL RESULTS REPORTED IN ug/ga (ppm) • • *

Coooound 871204-2 Compound

Acenaohthene nd<0.1 Diethvlohthalate nd<0.5

Acenaobthvlene i7d<0.1 Dimethylphthalata n4<o.5
Anthracene nd<0.1 dl-n-Butvlohthalate nd<0.5

Benzidlne nd<5 2.4-Dlnitrotoluene nd<0.5

Benzo(a1anthracene n(J<0.1 2,6-Olnltrotoluane n4<o.5
Benzofalovrene nd<0.1 d1-n-Octvlohthalate nd<0.5

penzofb) fluoranthene nd<0.1 1.2-0lDhenylhvdra2lne ,n'J<Qt5_
Benzolahlloervlene nd<0.2 Plooranthene nd<0.1

BanlodcHluoranhhene nd<a.l Pluortne nd<0.1

bla r 2-ChloroethoxyInethane nd<0.5 Hexachlorobenzene nd<0.5

bis 12-chloroethvllather nd<0.5 Haxachlorobutadlana nd<0.5

bls(2-#thvlhexvllohthalate nd<0.5 Hexachlorocvclooentadlene nd<0.5

4-BroBophenylohenvlether . nd<0.5 Hexachloroethane nd<0.5

Batvlbenzvlohthalate nd<0.5 Indeno(1.2.3-cdlpYrenB nd<0.2

2-Chloronaohthalene ^ nd<0.5 Isooherone nd<0.5

4-ChlorophenvlDhenylether nd<0.5 Hanhthalene nd<0.1

Chrvsene nd<0.1 Nitrobenzene nd<0.5

Dlben2o(ah)anthracene nd<0.2 n-Nltrosodlme^vlanlne nd<5

1.2-01chloroben2ene nd<0.5 n-Nltrosod Lrfl^fto'^la'ttlne nd<5

1.3-Dlchlorobenzene nd<0.5_ n-Rltroscwfgb^lamine nd<5

1.4-0Ichlorobenzena nd<0.5 PhenantbtWe nd<0.1

3.3'-Oichlorobentidlne nd<5 Pvrene/«^7 /•••:. nd<0.1

hisf2-chlorolsooroovllather nd<0.5 l.2.4-*£ychlorol5eni<5^ . • n^<o.5.-

VOTE: nd ' not detected
'  ' j'

i

Analyst

'! '

ctoerTK*w4.
^  Ni
^ KXVTltO(Q<B<TAi« Nj
V yoKzroffSM V
Vi la»o«aTO*t.C«lA/

r

<;uiTE A. 59 Ncr^TH P .AiNS industrial Park

vc.v • „* :-4 •'"!

Wallingforc. CT C6492 ^ (203) 23^-0555



Paqt 8 of 6
Textron Lycomlnq

REPORT OE RESULTS

Toot .ample "> ae. belov Oate .obiattea
#

EML sample"-ID' 2.1^04-AV(; Date(s) analysed 12-04 to n-?3-87

method 625: GC/M3 PRACTICM-BASB/HEUTRAL CQHPOUHDS

t t t all results reported IM^ug/g« (ppm) * * *

M

871204-5 COIPP^Und

d<0.5Dleth
theneAC nd<0e5

nd<Q.lwpaphthvlene mKOji■^t-n.Bnfcvlohthalate"d<0.1Apthracana nd<04-Pinltretolqene
nd<02.6-Dlnttrotoloenend<0.1|^>lP^f^)an<;hraeene
nd<g.gd<.n-oetvlDhthalatenMJ.A»p*afalovtena Q^I<OJ1■2-DlPhgnvlhvdraxlnetofnofblflupfanthena
nd<0.1yiootanthenend<0.2Btill2iahLlJ2£mei!fi n4<9.1yiacrenend<Q..lTUMQikHluocanthene nd<0.5Haxaehlorobenienend<0<5ht << f 7»ChlftrQ>>thQXVlKtathanft nd<0.5Haxaehlorobutaditnend<0.5pi«f7-ehlorc»thvl)ethec Hexachloroevelopentadienend<0.5jokhvlheTvl ̂ ohthalateblsf2 nd<0o5M^yaehlerotthanand<Qt?i-HroBOPheny^ phftnvlether nd<0.2Tnd#nof 1.2. l-cd) uvttiMnd<0.5Botvlbantvlohthalate
ftd<Q.STaophptonand<O.S7-ffMogpnaphfchalene
nd<0.1Naphthalener>d<0.5i-ghlorophepylphenvlether
nd<0.5W^TPbentenend<0Chrvaene nd<5n-NltroKodlmethvlaalnend<0.2nthangpfah^anthracene

MOTE: nd • not detected

nd<5n~H<troapdi-n-propvlamlncnd<0.5ptf^blprobenzene
nd<5n-«ltrpsodlPhend<v1.3-Dlehlpgobenzene
nd<0.l»• IPhenanthrennd<0.51.4-DlehloT;pbentene 1.JLJ
nd<0.1Emnfind<53.3'-DiehlorobenzldIne r: nd<0.5probenzenend<0.5bl«f2-chlQro^«oprooYilether

^  r'f 'V

Analyst

MFT lflCM.TM'4 I
omncAnOst ^

er
c«mncA7iost Nj

^ cnriBOioizyrAL
yt uaxnoKOM V
V y, .tA»01UT0«r.

«T

r«» va* Te»

(203)
SU'Tm A. 59 NORTH PLA'NS INDUSTRIAL PARK VyALLlNO^CRO. CT 06492 284K3535
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ASTM C33 ASTM D1557 Standard Specifications



# C31

xcautions givci. ..i 9.2.2.2 to guard apinst
g between time of removal from curing to

■nsporlatlofl of Specimens to Laboratory
I S^imens shall not be transporteil from
cld\ Ihe laboratory before completion of
lilial^ring. Specimens to be transported
to an \e of 48 h shall not demolded
10 toi'pSelion of transportation. Prior to
jorting. spi^mens shall be cured and pro

tected as required in Section 9. During transporj
tation. the specimens must be protect^ with I
suitable cushioning material to prevcnjWamage
from jarring and from damage by fi*zmg tenvl
pcralurcs, or moisture loss. Moistti^oss may w j
prevented by wrapping the specuflens in plastic
or surrounding ihem with we^nd or wet s^\
dust. When specimens are iwived by the labo-l
ratory. they shall be remov^ from molds if not
done before shipment anw'^cd in the required jstandard curing at 73.4^3 F(23 ± 1.7 C).

ImcQ Type aod Siic.
, DcpUi, io. (mm)

TABLE I

Mode of
Comp*cuoa

Numbc* of Uym R^mlf foe Sp

crc

m
f I2()03)
)(M)toll(4«0)
I U(460)

51) to I (200)
y|(20G)
12) to 1(200)
j I (20L)

Number of
Uycn

3 cquol
Aft roquirrd
2 equftJ
1 Of moft

roddjn/
roddint
vibnlion
vibfAlion

ApproiJmotc Depth of
Liytr, io. (mm)

4(100)
4(100)
hiir depth df ipcdmcoi
I (200) u Dcor u proctiobk

hAir depth of aped meo
4(100)
depth of ipodmeo
I (200) OS oeor as pcocticabk

TABLE 2 N«mbW of y«4UfS lo be U»c4 U MoWlofCpiy8*rSpeel«>cos
Dismcicf ofCyl/dc>

in (mmk

Number of
Strokcs/Uycf

6 (IJ
I /«)
10/250)

J Designation: C 33 - 86

rtapprortd or jAihdrown. Yo^ commri^ wiU consldrratloit at a mrrilng df ,

.• .

standard Specification for
CONCRETE AGGREGATES'

nu«.»4„dui««.a«»d.,.h.ru.dd«|j.^^^

nu A- »/ */'*' i. m< o.d /-</« ofSptt^ationiand Standardt b
Fine Aggregites for Concrete'

C87 Test MethM for Effect of Organic Im
purities in Fine ^gS'W® Strength of
Mortar' , j •

C 88 Test Method for Soundness of Aggregates
by Use of Sodium Sulfate or Magnesium
Sulfate' . ^

C117 Test Method for Materials Finer than
75-pm (No. 200) Sieve in Mineral Aggre
gates by Washing'

CI23 Test Method for Lightweight Pieces in
Aggregate'

C 125 Definitions of Terms Relating to Con
crete and Concrete Aggregates'

C 131 Test Method for Resistance to Degra
dation of Small-Sue Coaise Aggregate by
Abrasion and Impact in the Los Angeles
Machine' ,

C 136 Method for Sieve Analysis of Fine and
Coarse Aggregates'

C 142 Test Method for Oay Lumps and Fna-
ble Particles in Aggregates'

C 227 Test Method for Potential Alkali Reac
tivity of Cement-Aggregate Combinations
(Mortar-Bar Method)'

C 289 Test Method for Potential Reactivity of
Aggregates (Chemical Method)'

C 294 Descriptive Nomenclature of Constitu-

I. Scope
1.1 This specification defines the require-

ineots for grading and quality of fine and coarse
aggregate (other'than lightweight or heavyweight
aggregate) for use in concrete.'

1.2 TheTnfbrmation in this specification
may be used by a specifier (designer, architect,
engineer, etc.) to define the quaUty and grading
of the a^feS*'® 'o ^ •''® concrete in
the structure. The specification may be also
used by a contractor, concrete supplier, or other
purchaser as a purchase document describing
the material to be furnished by the aggregate
producer.

Note I—This fpccificaUon it regarded M tde-
Quate to ensure laiisfactory malertals for mosl con-
creie. It U recotniied that, for cerlaiii work or In
aruln regions, H may be either more or less restnc-
uvc than needed. The specifier should ascertain that
aurmtes specified arc or can be made avaiUblc in the
arti of the work, with regard to grading, physical, or
chemical properties, or combination thereof.

1.3 Units of Measurement:
1.3.1 With regard lo sieve sizes and the size of

aggregate as determined by ihc use of testing
sieves, ihc values in inch-pound units arc shown
for the convenience of the user, however, the
standard sieve designation shown in parentheses
is the standard value as stated in Specification
Ell. . ^

1.3.2 With regard to other units of measure,
the values slated in inch-pound units are to be
regarded as standard.

L Applicable Documents
. 2.1 ASTM Standards:

^29 Test Method for Unit Weight and Voids
Aggregate' . .

1  ">4:1 K ' 1 fnr ^

• Thii ftpcaficAiioo is under^Oto juriftdiction of ASTM Com-
millet C.9 on Concirte tod CoiKiei^i^tcs ind ii the
direct responsibility of Subcommiilet €09.03 05 on Methj^ of
Tcsiii*! snd SpccifiCAlions for Phyiicil Chartcteriilia of Con-

Currfnl^uioo ipprovtid Mtfth 27, 1986. PuMiihod May
1986. Ori»intlly poNisbcd is C 33 - 211.1^ previous ediuon
C 33 - 85. Chsnics from the previous revision bive includ^
references lo bcsvyweight igiiniiilei In I.I, 2.1,
' For lishlwci|hl sttftgales. ux Specificsllons C 331. C 332.

•nd C 330, for hesvyweifhl «artplcs SpeafiCAlion C6J7
and l>eii'riplivc NomcncUlurc C 638.

I  i JHB ii rl ' '
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enlsol. .J neral Aggregates'
.. C 295 Practice •. . ctrographic Examination

or Aggregates for Concrete'
! • C 330 Specification for Lightweight Aggregates

for StructuraJ Concrete'
C 331 Specification for Lightweight Aggregates

for Concrete Masonry Units'
C 332 Specification for Lightweight Aggregates

for Insulating Concrete'
C342 Test Method for Potential Volume
Change of Cement-Aggregate Combina
tions'

> C535 Test Method for Resistance to Degra
dation of Large-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles
Machine'

-iC586 Test Method for Potential Alkali Reac-
tivity of Caibonaie Rocks for Concrete Ag
gregates (Rock Cylinder Method)'

C 637 Specifications for Aggregates for Radia
tion-Shielding Concrete'

C 638 Descriptive Nomenclature of Constitu-
.• enu of Aggregates for Radiation Shielding
, •» I. Concrete'•'
C 666 Test Method for Resistance of Concrete

I- . to Rapid Freezing and Thawing' ^
D 75 Practice for Sampling Aggregates •

,-'03665 Practice for Random Sampling of
Construction Materials*

'Ell Specification for Wire-Cloth Sieves for
'd Testing Purposes'
'1.2 Related Document:

3. Oitlcfing Information

3.1 The purchaser shall include the follow
ing information in the purchase order when
applicable:

3.1.1 Reference to this apccificalion, C 33,
and date of issue,

3.1.2 Whether the order is for fine aggregate
or for coarse aggregate,

3.1.3 Quantity, in tons or metric tons (Note
2).

3.1.4 When the order Is for fine aggregate
(No'e 3): . . j- • < -i

3.1.4.1 Whether the optional grading in 5.2
applies,

3.1.4.2 Whether the restriction on reactive
materials in 6.3 applies, ^

3.1.4.3 In the case of the sulfate soundness
test (7.1) which salt u to be used. If none is
stated, either salt may be used.

finer than No. 200 sieve (Table 1). If nov <1.»
the 3.0 % limit shall apply,

3.1.4.5 The appropriate limit for coal and
lignite (Table I). If not stated, the 1.0 % limit
shall apply.

3.1.5 When the order is for coarse aggregate
(Note 3): . •

3.1.5.1 The grading (size number) (9.1 and
Table!). .

3.1.5.2 The class designation (10.1 andTabIt
3).

3.1.5.3 Whether the restriction on reactive
materials in 10.2 applies.

3.1.5.4 In the case of the sulfate soundnesi
lest (Table 3). which salt is to be used. If none
is stated, either salt may be used.

3.1.6 Any exceptions or additions to thii
specification (see Notes 1 and 3).

Nora 2—The weight should be determined v
loaded in the hauling unit, including anv nalueil
moisture present. No water should be added at iht
lime ofloadint.

Note 3—The ipccifier (irchucct. cnjincer, clc
should include in Ihc conlrict documenU his recniirc
menu as lo ihe ileras listed in 3.1.4. 3.1.5, »nd 3.li
Otherwise, any Efadina or quality described in ths
specification which is lumisned may be deemed lo
be acceptable, even though it may later prove to be
unsatUuctory in service.

FINE AGGREGATE

4. General Characteristics

4.1 Fine' aggregate shall consist of naturd
sand, manufactured sand, or a combinatioi
thereof.

5. Grading

5.1 Sieve Anal/sit—F\ae aggregate, excep
as provided in 5.2.5.3. and 5.4, shall be grado
within the following limits:

Skvt tSpecitlclion E 11) Ptrt*"' '••"'"S
too

9)10 too
1010 too

50 to 15
25 to 60

1010 30

2 to 10

H-in (9.5 mm)
Ho. 4 (4.75 mm)
Ho. I (2.36-mm)
Ho. I6(l.ll-mm)
Ho.30(600^Hm)
Ho. 50(300iim)
Ho. 10Q(l50iim)

5.2 The minimum percent shown above t
material passing the No. 50 (300-pm) and N(
100 (150-pm) sieves may be reduced to 5 and t
respectively, if the aggregate is to be used in si'
entrained concrete conuining more than 4001
of cement per cubic yard (237 kg/m') or i
nonair-entrained concrete containing more tlu

1 n L .f sr-ra/ Vnl fVI Ot.

n approved niincral udinixlurc is used lo
.pply the deficiency in percent passing these

sieves. Air*€ntraincd concrete is here considered

to be concrete containing air-entraining cement
or an air-entraining agent and having an air
content or more than 3 %.

5.3 The Tine aggregate shall have not more
than 45 % passing any sieve and retained on
the next consecutive sieve of those shown in
5.1, and its fineness modulus shall be not less
than 2.3 nor more than 3.1. '

5.4 Fine aggregate failing to meet the sieve
analysis and fineness modulus requirements of
5.1, 5.2, or 5.3, may be accepted provided that
concrete made with similar fine aggregate from^
the same source has an acceptable performance
record in similar concrete construction; or, in
the absence of a demonstrable service record,
provided that it is demonstrated that concrete
of (he class specified, made with the fine aggre
gate under consideration, will have relevant
properties at least equal to those of concrete
made with the same ingredients, with the ex
ception that a reference fine aggregate be used
which is selected from a source having an ac
ceptable performance record in similar concrete
construction.

Nora 4~Fine aggregate that conrorms to (he
grading requircmcnu of a specification, prepared by
another organtiation such as a stale transportation
agency, which is in general use in the area, should be
considered as having a satisfactory service record
with regard to (hose concrete properties alTected by
grading.
Nora 5—Relevant properties arc those properties

of Ihe concrete which are important to the particular
application being considered. SIP I69B' provides a
discussion of important concrete properties.

5.5 For continuing shipments of fine aggre
gate from a given source, the fineness modulus
shall not vary more than 0.20 from the base
fineness modulus. The base fineness modulus

shall be that value that is typical of the source.
If necessary, the base fineness modulus may be
changed when approved by the purchaser.
Hots 6^The base fineness modulus should be

determined from previous tests, or if no previous tests
exist, from the average of the fineness modulus values
for the first ten samples (or all preceding samples if
less than (en) on (he order. *1 he proportioning of a
concrete mixture may be dependent on the bx^e
fineness modulus of the fine aggregate to be used
Therefore, when it appears that the base fineness
piodulus is considerably dilfe'ent from the value used
in the concrete mtxturc, a suitable adjustment in the
mixture may be necessary

^  6.1 The amount ul uclcti substances i
fine aggregate shall not cxcc the limits pn
scribed in Table I.

.  6.2 Organic Impurities:
6.2.1 Fine aggrc|ate shall be free of injurioi

amounts oforgantc impurities. Except as here,
provided, aggregates subjected to the test h
organic impurities and producing a coh
darker than the standard shall be rejected.

6.2.2 A fine aggregate failing in the test mi
be used, provided that the discoloration is di
principally to the presence of small quantiti
of coal, lignite, or similar discrete particles.

6.2.3 A fine aggregate failing in the test mt
be used, provided that, when tested fur tl
effect of organic impurities on strength of mu
tar, the relative strength at 7 days calculated
accordance with Test Method C 87, is not h

than 95 %.

6.3 Fine aggregate for use in concrete that
be subject to wetting, extended exposure to h
mid atmosphere, or contact with moist gruui
shall not contain any matcnals that arc delete
ously reactive with the alkalies in the cement
an amount sufficient to cause excessive cxpti
sion of mortar or concrete, except that if su
materials arc present in injurious amounts, I
fine aggregate miiy be used with a cement cc
taining less than 0.60 % alkalies calculated
sodium oxide equivalent (NajO + O.658K2O)
with the addition of a material that has be

shown to 'iiM harmful expansion due to I
alkali-agi. '"^rcaMion. (Sec Appendix Xi)

7. SounrliTc. .

7.1 Exct.. a*^i o^idcd in 7.2 and 7.3, ft
aggregate si: -jec 0 five cycles of the soundn
test shall hitvr a y ̂htcd average loss not grca
than 10 9^ V'cr'• Jium sulfate is used or 15
when m2)?'3csiu.n ulfatc is used.

7.2 Fine agf *•: tc failing lo mccl Ihc rcqui
mcnls of 7.1 ^ ̂ be accepted, provided ll
cohcrclc of cq^' ̂  .rable properties, made frt
similafaggrcg^t^l om the same source, has giv
satisfactory sc ; when exposed to wcathcri
similar to that'. < encountered.

7.3 Fine ag^>' itc not having a dcmonsirai
service record 'iiul failing lo meet the rcqui
inenis of 7.1 i i he accepted, provided it gr

• Siitn/iconce • f 7 v.'j and Frvprrtia of Concffit and C
aetf Making Md.<riuh STF i6VB, ASTM, 1978.



I  jng and lhawing Icjis (see Tcjl Nfctliod C 666).
I  ̂ AGGREGATE

8. General Cba. Wsllcs

8.1 Coarse aggregate shall consist of gravel,
crushed gravel, crushed stone, air-cooled blast
furnace slag, or crushed hydraulic-cement con
crete, or a combination thereof, conforming to
the requirements of this specification.
Nora 7~Ahhough crushed hydriulic-ccmcnt

concrete bu been used u in aggregate with reported
satisractory results, its use may require some addi
tional precautions. Mixing water requirements may
be increased bccauK of the harshness of the aggre
gate. Partially deteriorated concrete, used as aggre
gate, may reduce frecze-thaw resistance, arfect air

-void properties or degrade during handling, mixing,
oi pl^ ini. Crushed concrete may have constituents

. that.would be lusceplible to alkali-aggregate reactiv-

. ity or lulfate attack in the new concrete or may bring
sulfalcs, chlorides, or organic material to the new
concrete in its pore structure.

9. Grading

9.1 Coarse aggregates shall conform to the
requirements prescribed in Table 2 for the size
number specified.

Notz 8—The ranges shown in Table 2 are by
necessity very wide in order to accommodate nation
wide conditions. For quality control of any specific
operation, a producer should develop an average
gradation for ihc particular source and production
faciliucs, and control the gradation'within reasonable
lolcranvcs from this average. Where coarse aggregate
sizes numbers 357 or 467 arc used, the aggregate should
be furnished in at least two separate sizes

10. Deleterious Substances w

ID. I Except for the provisions V 10.3, the
limits given in Table 3 shall apply jor the class
of coarse aggregate designated in the purchase
order or other document (Notes 9 and 10). If
the class u not specified, the requiremenU for
Class 3S, 3M, or IN shall apply in the severe,
moderate, and negligible weathering regions,
respectively (see Table 3 and Fig. I).
Notb 9—The ipecifier of the aggregate should

designate Ihc class of cutne aggregate to be used in
he wou, based on wcalbcringKverity, abruioQ,and
other fiaon of exposure. (5^ Table 3 and Fig. 1.)
The limits for coarse aggregate cones ponding to each
:lass designalioQ are expected to ensure satisfactory
performance in conactc for the respective type and
ocaiion of coastruction. Scicctiog a class with unduly
restrictive limiu may result in unnecessary cost if
materials meeting (hose icquircmciiu are not locally
available. Selecting a class with lenient limits may
result in unsatisfactory performance and picmalurc
dctcriuriiion of the concrete. While concrete in dif-

made with dirfcrcnt classes of coarse aggregate, thl
specifier may wish to require the coarse aggregate fo|
all concrete to conform to the same more restrictiw
class to reduce the chance of Aimishing concrete will
the wrong class of aggregate, especially on sroallo
projects.
Noti 10—For coarse aggregate in concrete ci

posed to weathering, the map with the wcitberinj
regions shown in Fig. 1 is intended to serve only u
a guide to probable weathering severity. Those un
dertaking oorutruction, apecially near the bound
irica of weathering rctions, should consult loci^
weather bureau records for amount of winter precip
itatioo and number of frcezc-lhaw cycles to be ei
peeled, for determining the weathering severity foi
establishing test requiremenU of the coarse agar ciate
For construction at altitudes exceeding 5000n (1520
m) above sea level, the likelihood of more seven
wealherine than indicated by the map should U
considereo.

10.2 Coarse aggregate for use in concrete
thai will be subject to wetting, extended expo
sure to humid atmosphere, or contact witb
mobt ground shall not contain any materiab
that are deleteriously reactive with the alkalies
in the cement in an amount sufTicicnt to cause

excessive expansion of mortar or concrete cx
cept that if such materiab are present in inju
rious amounts, the coarse aggregate may be
used with a cement conlatnuig less than 0.60 %
alkalies calculated as sodium oxide equivalent
(NatO + 0.658K|O) or with the addition of i
material that baa been shown to prevent harm
ful expansion due to the alkali-aggregate rcac
tion. (See Appendix XI.).

10.3 Coarse aggregate having test results ex*
cecding the limits specified in Table 3 may be
accepted provided that concrete made with sim
iJar aggregate from the same source has given
aatbfaclory service when exposed in a similar
manner to that to be encountered; or, in the
absence of a demonstrable service record, pro
vided that the aggregate produces concrete hav
ing satbfactory relevant properties (see Note
5).

METHODS OF SAMPLING AND TESTING

11. Methods of Sampling aud Testing

11.1 Sample and test the aggregates in ac
cordance with the following methods, except as
olherwbc provided in thb specification. Make
the required tests on tcst^samples that comply
with requirements of the designated lest meth
ods. The same test sample may be used for
Steve analysis and for dclermination of material

finer Ihaii Ihc No. .JtM l/:) |iiiU s»cvc. .m:|miuuo

from the sieve analysis may W used in
)aralion of samples for soundness or abrasion

^is. for dclcmiinalion of all olher tests and for
evalualion of polenlial alkali reactivity where
required, use independent test samples.

I I.I.I Practice D 75 and Practice
D3665.

11.1.2 Grading and i'mcnvss Madtdus—
Method C 136.

I!. 1.3 Amount of Material Finer than No, 200
(75'\\m) Sieve—Test Method C 117.

11.1.4 Organic /m/M/riViCJ—Tcsl Mclhod
C40.

11.1.5 EJfect of Organic Impurities on
Strength-^Tcsi Mcthpd C 87.

11.1.6Soundness—Tcsl Method C88.
11.1.7 Clay Lumps and Friable Farticles—

Tcsl Mclhod C 142.

f • • 1 tW % mmmwrnm m m

iiMiii: u luiiiiil of 2 (• .spi-ciru- jtravily u> rcmovi-
Ihc |i4iliclcv of coal aiiJ lif malciial
lhai is brownish-black, or bla .all be consid
ered coal or ligniie. Coke shall not be classed as
coal or lignite.

11.1.9 U'vikIii of Slag—1 est Mclhod C 29.
11.1.10 Abrasion of Coarse Aggregaie—lal

Method CI 31 or Test Method C 5.35.
I I.I.I I Reaitive Aggrcgaies—Scc Appcmli*

XI.

11.1.12 Freezing and n/OH/njf—Procedures
for making freezing and thawing tests of concrete
are descriticd in Test Method C 666.

11.1.13 C6prr—Test Method C 123 is used to
identify particles in a sample of coarse aggregate
lighter than 2.40 specific gravity, and Practice
C 295 to identify which of the particles in the
light fraction arc chert.

Item

TABI.F. 1 Umlli fof IWrtcrlou* Subtlancci In Fine
A||re|aie fue Cunrrrtc

'  Weight
Fcnenl

of Total

Sample,
maa

•"ao"

J9'
JO*

Clay lumpt and fnable particlci
Material finer than No 200 (7) pm) sieve.
Cunciric lubjcii to abrasion
All other eoncrete

( oal and lignite
Where luirace appearance of concrete is of ^ ̂ I
un|wnanie

All other concrete ^ ̂
' In the case of manufactured tarsd. if the material finer than
the No 200 (75 pm) sieve ctinsnts of the dust of fracture.
csKnitally free of clay or shale, these limits may be increased to
5 and 7 %. rcsiKitivcly.

n, Amtrltam SoflOr/of Ttillnf tii Moutlah uit$ no fCUMn ttiftrlint tkt "j'*'''/ "VUut,v/lk,,ila,,JarJa,t,,rt»ayad,u,dlhaidr,,rm,nanono/,l,f,» M,
in,* faltni ntkli. andihf nik a/mfimttmtmaf tark nfkli. art mlirrly Iktir can rnponukiliiy

nis uaadard It tukjf(I lo ttOiloa al any llm, ky Ikt tttponilbit Ittknical (ammliin and matt U
anddnal ttM'fd tukti^ttappta.td at nlikdtaan iaat tanimtnit a,t ln,>ltd tllktr fat tfUiana/ Iklttlandatd or/at addiuanal
tiandardi and ik o'ald hf addrtt >tdlo ASTM lltadiiaarieit Yaai rammtnit mil ttrtiM (artfal rantlderalianai a mffiinp of ikt
tttpantiMt ireknii al camminrt. akitk yaa may aiirnd If, aa/rtl ikai...» """*'""
makeyvar tuntknann lo iktASfkl Camniilittan Siandaedi. 1916 Katr Si, fkiladtlpkia. fa 1910.
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table 2 CfWk* Be^mlrewsts for Cmtm As*rt^ca

Sire
Nominal Siae
(SiOffXWt^

Number Square Openings)

1 3Vyio ivy in.
(90 to 37 J mm)

2 2*AU> ivy in.
(63 to 37 J mm)

3 2to 1 in. •

(50 to 25j0 mm)
j  357 2tn.toNo.4

(50 to 4.75 mm)
4 IVytoViin.

n— «« (37.5 to 19-0 mm)
j  467 tVyio.loNoL4

1  1 (37 J to 4.75 mm)
5 110 Vy in.

(25i) to 12J mm)
56 1 loHin.

'  1 (25j0io9Jmm)

)  57 1 in. to Na4
' - ̂ (25J0to4.7S mm)

6 V6toVyin.

-- '

(l9i)to9Jmm)

67 t6iA.ioNa4
;  1 (l9J0to4.75 mm)

7 vym.toNa4

(12.5 to 4.75 mm)
8 Vyia.toNa8

(9 J to 2J6 mm)

Amounts Finer thna E»ch Ubormiocy S*cv< (Squsre-Opcninci). Wcuhl

lA.

(90 mm)

90 to 100

100

2'Ain.

(63 mm)

25 to 60

9010 100

100

100

2 in.

(50 mm)

35 to 70

90 to ICQ

95 to 100

100

100

IV^tfL

(37 J mm)

Oto 15

Oto 15

35 to 70

90 to 100

95 to 100

100

100

100

1 in.

(25.0 mm)

.V.

y* in.

(19.0 mm)

Oto 5

Oto 5

vy in.

(12.3 mm)

Vy in.

(9.5 mm)

No.4

(4.75
mm)

No. 8

(2.36
mm)

No. 16

(1.18
mm)

Oto 15 ...
Oto5 ... ... ...

35 to 70 ...
10 to 30 ... OloS ... ...

20io55 Oto 15

35 to 70

...
Oto 5

10 to 30 CioS ...

...

90 to 100 20 to 55 Oto 10 0 to 5 ... ... ...

90 to 100 40 to 85 10 to 40 Oto 15 OtoS ... ...

95 to 100 ...
25 to 60 ...

Oto 10- Oto 5 ...

100 90 to 100 20 to 35 Oto 15 OioS ... ...

100 90 to 100 ...
20 to 55 Oto 10 0 to 5 ...

100 90 to 100 40 to 70 Oto 15 0to5 ...

...
...

100

{

85 to 100 10 to 30 Oto 10 Oto!

TABLE 3 Ltata for Dolotcrious S«ibttm»c«s «a4 PBynkroJ l*iurcrty R^iuiromoots of Coorse AtXT«to«« Comcrote
Not*—See Fif. 1 for the locaiioc of the weaibemufcpoo* ̂  foouiou E to this ubte for the compuutionof the o,esthenns«A<i<*. The westhennj rc^iooj

ia terms of the orcathenn^ lAdex. Severe Weacberine Region—Westhenns Imle* greater than 500 day-iochcs(1270 dsy<m).
(M) Moderate Weaihcnng Regioo—Wcathenng Index 100 to 500 day*iochcs (254 to 1270 day-cm).
(N) Neghgibk Weaihenng Regioo—Weaihenag Index kss than 100 day-toches (254 day-cm).

Maximum AUovobk, %

are defined as foUo

Oaa
Designation

Type or Location of Coecitie Cbmmictioo

Sum of dlay
Lumps. Fas-

Clay Lumps Oert*^(Lc* WePartido. Material Finer Coaland
iodPfubte Than2-40K) andOiert ThanNo.200
Panides grSSO) (LemThan (75-tim) Sieve ^

2.40 IP F
SSDf

AbrasMtf'

Magncsum
SulCate

Soundness

(5 cydai*

IS Footiogi. foundations, enlumns and
beams not exposed to the weather,
totcnor door slabs to be given cover
ings

2S Inienor Ooore withoia coverings
3S Foundation walls above grade, fctaioing

walls, abutments, pren, girders, and
beams exposed to the weather

as Pavementt. bridge decks, driveways and
curbs, walks, patios, garage floors, ex
posed floon and porefaci, '**' waier-
froot siniaurts, subject to frequent
wetting

SS Exposed architcoural concrete

IM Footings, fouadatioox. columns, and
I  not exposed to the weather.

inunof floor slabs to be given covcr-
inp

2M Interior floors without coverinp
3M Fouodxiion walls above grade,retaining

walU. abutments, pien. girders, and
beams exposed to the weather

4 M Pavc menis, bndgc dcckx, dnveways and
cu. OS, walks, patios, garage floon. ex
posed (loon and porches, or waicr-
froot siruciures subjea lo frequent

Severe Weathcnng Regions

lOJO

5J0

5.0

3.0

5.0

5.0

7.0

5.0

Moderate Weathering Regions

10.0

5.0

5.0

5.0

80

5.0

iO.O

7.0

1.0®

1.0®
1.0®

1.0®

1.0®

l.O®

10®
1.0®

l.O®

1.0

05

OJ

0.5

0.5

1.0

0.5

0.5

0.5

50

50

50

50

50

50

50

50

50

18

18

18

18

18



TABLE J Ccntmurd

Muumum Altowubte. %

Class
Dcsitnaiion

Type Of LocaiKMi of Coftorcte Coftsmtctioo Clay Lumps
and Fruble

Pamdo

Chert^(La*
Than 2 40 ip
trSSD)

Sum of Clay
Lumps. Fna-
blc Panickn.

and Chen

(Leu Than

240«)jr
SSDJ^

Matcnal Finer

Than No XIO

(75-pm) Sieve

Coal and

Lifniie
AbrasKxr'

Ma*. .
Suifaie

Soundnc

(5 cycle

-  - -« Eapoaerf nrebiicciuriWj^ic^^;
-  -- ^ i

IN SUbt tub^ to tre/Tic abrauon. bnd«e
decki, ftoon. ndewalki, pavements

2S All other clasaes of coctcrete

3.0 30 •

Ncthfible Wcaihenni Retions

3.0

lOJO

.  5.0 iP* .  0-5 50
.'t

I.C 0.5 50

l.0» 1.0 50

I

* Crushed air-cooled bUst-fumaoe iii< is caduded fm the abrasion requiremeois. The roddod or ;toed unit «eithl of crushed air-cooled blafl-hinuoe sla( ihaU be not ku than 70 Ib/fi'
(1120 kc/m'h The gradtnf of liat used in the unit left shall oonfocm to the gradinf to be used in the concrete. Abrasion loa of gravel, crushed gravcL or crushed stone shall be i
determined on the test lixe or moat ncaiiy corrapoodifv to the grading or grsdings to be used in the concrete. When more than one gra^ng is 10 be used, the bmit on abrasion lou shall '
apply to each.
' The allowable bmiu for soundncn shall be 12 % if sodium tulCrte is used.

^These Umiuiions apply ooly to aggregates in which chert appean as an impunty. They are not applicable to graveh that air prcdomiiuntly chert. Limiutioos on soundness of such
aoregaim must be based on sennce records in the envuonment in which they arc used.
• Th» percentage may be increased under either of the foOowu* oooditiooc (i) if the material finer than the No. 200 (75-|iin) ueve u easeniully liree of cixy or ihafe the percentage may

be lOCTtased to I J: or if the touiec of the fine aggregate to be used in the ooocrete h known to contain ks than the speofied maaimum amount paanng the No. 200 (75-|im) sieve (Tabk
I) the penaentage Umit (L) on the amount in the coane aggregate may be mcrcasod to I. - I + I(/V(IOO - fJlCT - A), where f - pcieeniage of sand in the coocreie as a pcroeni of total
aggregate. 7 - the Tabk I bnui for the amount permitted in the fine sggrrgste. and A - the actual amount in the fine aggregate. (Tha provsdm a wctghted calculauoo dcxagncd to bmil the
maximum mass of maicnal passing the No. 200 (73iun) sKve in the cooaete to thai which would be obtained if both the fine and coarse aggrcgau were supplied at the maximum ubulaied
percentage for each of these ingredients.)^ ^
' Weathering Index. The cfcl of weathering b rcUted to the weathering index, which for any locality a the produa of the avenge annual number otfirfsutg cydr days and the averag:
annual •tmer rmnjatt in inches (or ccniimeires). defined ̂  folkw A Fnrzmf Qdf Day a any day durmg which the air tempoature pKoes other above or below 32T ((TCI The ivtragc
number of ficeang cyde days in a year may be taken to equal tbe diflcrencc between the mean number of days dunng which the miiumuro lempcniurc was 32T {CTO or bdow and the
mean number of dav* dunng whndi the maximum temperature was iTfiCTO or bdow. Wtnifr Ratnfall b the sum. in inches (or cenumeirei) of the mexa mocthly corrected pneapiuiion
(rainfall) occumng dunng the pcrwd between and induding tbe normal dale of the first occurrence of freezing (32T. inihe fall and the normal dale of tbclart oocurrencc of freezing
(32T.(rC) in the spnng. The winter rainfall for any pcnod b equal to tbe loul preapiuoon ksi one tenth of the total (all of snow. iket. and haiL Rainfall for a portioo of a month is prorated.
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'i I Standard T68t Methods for

' r moisture-density relations of SO'^AN") soil-
'• aggregate mixtures using 10-lb (4.54-k9) RAMMER
AND 18-ln. (457-mni) DROP'

w. ̂  Y'" ^ •^'' """ " '» "
Icwftotu snJ SionJarJM.

COf€

I These Uborilory completion mclhodi
it the detenninition of the relitionship be
ta the mouture content and density of soils
' soU-iWf'S*'® inUtures (Note I) when
ipacted in • mold of • given size with ■ 10-
4 54-kB) riramer dropped from • height of
in. (457 mm) (Note 2). Four ilternitive
ccduics ire provided is follows:
.1.1 Method A-A 4-in. (I0l.6-mm) moid;
leriil pissing 1 No. 4 (4.75-mm) sieve; •
.1.2 Method B—A 6-in. (152.4-mm) mold;
tcriil pissing ■ No. 4 (4.75-mm) sieve,
.1.3 Method C—A 6-in. (l52.4-mra) mold;
teriil pissing 1 n-in. (l9.0-mm) sieve; ind
.1.4 Method. I>—A 6-in..(l52.4-inm) mold;
leriil pus'tng • ♦'♦•in. (I'-O-nm) sieve, cor-
tcd by replicemenl for miteriil retiined on
i-in. sieve.

•4ari I—SoilsindsoU-iggrtgnctoUlureishould
Ktsjded u niluril occurring fine- or ooifse-li^soiU or compoMta or muturw of ni ur»l
u or muiurw of niluril ind pioce^ soiU or
miM sudi u sUt. grivel or crush^ t^. • •NoTii—These Uborilory compirtion lert melh-
1 when used 00 soiU end soU-iggregsl« »Uch ire
I free-dninin* will, in nio«l cues, esubtuh • welt-
llncd oplunum moislufe coQlent end inMimuraBiliY {Zt Section 7). However, for free^rsining
ds snd soU-»Miejile inuluics. ihcM methods will1 in miny cues, produce 1 well-defined moiilur^
nsily leliliooihip snd the misimura density o^ined will gcncislly be less then thsi obisined by
bcMory incihod*.
1.2 The method to be used should be indi-

tted in the specificitioDS for the miteriil being
,ted. If no method b specifted. the provbions

of Section 5 shiU govern.

2. AppUcibk DociimenU
2.1 ASTM Standards:
C 127 Test Method for Specific Orivlty indAbsorption of CoincAggregite*
D854 Test Method for Specific Orivtty of

Soib' . .
D2168 Methods for CiUbrition of Ubori-

tory Mechinicil-Rimmer Soil Compic-
ton* ,

D22I6 Method for Uborilory Determini-
lion of Witer (Moblure) Content of SoO.
Roek, ind Soil-Aggregite Mixtures

D2487 Test Method for ClissWcitlon of
Soib for Engineering Pur^ses*

D2488 Practice for Description ind idenufr
tadon of Soils (Visual-Minuil Procedure)'

Ell Specificidon for Wire-Cloth Sieves for
•  • Tesdng Purposes*

$  • • • •

3. Apptrtlut
3.r Afo/ij-Thc moldi shall be cylindrkil

in shape, made of rigid melal and be wiiliin
ihc capacUy and dimensions indicaicd in 3.1.1
or 3il.2. The molds may be Ihc •'splil" lypc.
consisling eilhcr of iwo half-round scclioni,
or u section of pipe split along one clcmcnl,

• The* mctSodi wc uih4cf ibe juriidiction of ASTM Co»

H7»^|iSly P-& - 01157-51 T. Lul
W 02.».<««««/Boo* cf-4iT«SliiAd4nh.Vol 04 01.

UniualBoJi rfASTMSlanJardi, Volt 04 01.04 02.04 04.
05 05. tnd 14 02.

iiicclmg the icqtiiicuiciits »»l tltiv
,lic molds may abo be the ••la|KT

otidine the internal diameter ta|K-r is
uniiurm and b nt.t more than ll.2l)t) in./linear
ft (16.7 mm/linear m) ol mold licight. Lacti
mtild shall liavc a base plate usiajmbly antl an
extension collar assembly, both made of rigid
metal and constructed it» they can be
iliached to or detached from the mold. Tla
extension collar assembly shiU hive a height
cxtendmg above the top of the mold of it least
2 in. (50 mm) which may include in upper
lection that flares out to form a funnel provid
ing there b at least a V.-in. (l9-mm) straight
cylindrical section beneath it.

3.1.1 AfoW, 4.0 in. (101.6 mm) m diame
ter. having a capacity of '/.• i 0.0004 fl^ (944
♦ 11 cm') and conforming to Fig. I.
,3.1.2 Mo/d, 6.0 in. (152.4 mm) in diamc-
ter, having a capacity of '/ij.»" ^
(2124 ± 25 cm') and conforming lo ng.

3 1.3 The u\cragc inicrnal diamclcr,
height, and xolumc of each mold shall be
determined before initial ui^nd at mtcrsaIs
not exceeding 1000 times the mold is filled.
The mold volume shall be calculated from the
ivcrage of at least six internal diameter and
three height measurements made to the near
est O.OOl in. (0.02 mm), or from the amount
of water required to eomplclely fill the mold,
corrected for icmpcraturc surianec in accord-
ince with Table I. If the axcrage inlcrniil
diameter and xolumc arc not within tlic to •
eianecs shown in Figs. I or 2. the mold shall
not be used. The determined xolume shall be
used in computing the required densities.

•3 2 Banuner-The rammer may be citlicr
manually operated (sec 3.2.1) or niccliani-
cally operated (see 3.2.2). The rammer shall
(ill freely through a distance of 18.0 i '/•» m.
(437 2 2: 1.6 mm) from the surfucc of ihc
specimen. The manufactured
rammer shall be 10.00 s 0.02 lb (4.54 _
O.Ol kg). The s|M:ciinen contact face sliaii 0|^
"*3.2.1 Mmiiiul Riininier-The s|x;eimcn
contact (ace shall be circular wiih a diameter
ol 2.000 £ 0.005 in. (50.80 £ 0.13 mm).
The rammer shall be equipiwd wiili a guide-
slccve whieli shall provide sulficicnt clearanec
so Ihal the free (all of the rammer sliufi and
head will not be rcstricled. T he guidcslcexe

_
'tail iLcd

K  T ihC

 ( j ' L
IIOICN UM.M) IliVilUii V
(19.0 i I 6 mm) Ifum cuci
90 ilcg iip.irl. The minmuift
xcnlhnlesshallbcV. in. (9.5i

.3.2.2 Mi't haiuiul WiiHiimtr - I he rammer
shall oiK-ralc mechamcally in such a manner
as 10 ptoxide uniform .and compleie coxeruge
of the specimen surfuee. There shall bt O.U
± 0.03 III. (2.5 £ O.K mm) clearanec between
the rammer and llie insiilc surlacc of the mold
ai Its smallcsl dianjcler. Wbtn used wiili ilie
4.0-in. (I0l.6-mm) mold, ihc specimen con
tact face shall be' circular with a diameter ol
2 000 £ 0.005 m. (50.80 £ 0.13 mm). When
used with the 6.0-in, (l52.4-mm) mold, the
specimen contact lacc shall liuxc »'« "
a section of a circle of a radius equal to 2.90
a: 0.02 in. (73.7 £ 0.5 mm). The sector face
Tammcr shall o|)erute in such a manner that
Ihc xcrtex of the sector is |Hisilioned at ib<.
center of the specimen. The mechanical ram
mer shall be eiilibratcd and adjusted, us nec
essary. in accordance with 3.2.3.

3.2.3 Calibration and Adinsnnent-TUe
mechanical rammer i-liall be calibrated, and
adjusted as ncecssaVj;,. before initia use; near
the end of each period during which the mold
was filled 1000 times;, before reuse after any
thing, including repairs, which may affect the
test results significaittly; and whencxer the
test results are questionable, bach calibration
and adjustment shall be in aeeordunec with
Methods D2168. . „ . • ,i,

3.3 Sample Extruder (optional)—A jack,
fratne, or other device adapted for the purpose
of extruding compacted specimens from the
mold"**3.4 Balances-A balance or scale of at
least 20-kg capacity scrisilixc to £l g and a
balance of at least, l.OOO-g capacity scnMlixe
10 £0.01 g. '' „ „

3 5 Drying Oven, thcrmoslalieallyeon-
irollcd. preferably of the forccd-drall iyf«.
capable of maintaining a tcm|K'raturc ol 2M

-  £ 9*F (110 £' 5*C) (or determining the mois
ture content of the compacted s|KCimen.i.h Siraigliieilse-A still melal siiatgl -
edge ol any eonxcnicnt length hut not Icnn
than 10 in. (254 mm). The serainngcdgc sliall
haxc a Miaigliiness tolerance ol £0.0l)."» m.
(£0.13 mitt) and shall be bexclcd il it is
iluckcr llicn '/» m (3 mm). —
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jxd No. 4 (4.7 0, coaformiijg lo the rc-
(uircmcoU of S|. uicitioa E 11.
3.8 Mixing ' Tbo/j-Miscellaneous lools

uch as mixing pan, spoon, trowel, spatula,
tc., or a suitable mechanical de\icc for thor-
•uglily mixing the sample of soil with incrc-
lents of water.

Procedure .

A,\'Specimen Frepanuion—Sclecl a rcpre-
enUtive portion of quantity adequate lo pix>-
i Je, sieving, an amount of material weigh-
ng is follows: Methods A—25 lb (11 kg); Melh-
ds B, C, and D—50 lb (23 kg). Prepare spcci-
nens'in accordance with either 4.1.1 through
;i:3 or 4.1.4.; . . i . .

4.1.1' Dry Freparation Frocedure-^ltthe sarn
ie il too damp to be friable, reduce the moisture
ontrat by drying until the material is friable; sec
. l'.2/ Df^ng may be* in air or by the use of a
r^ng apparatus such that the temperature of
le'sample docs not exceed l4(rF (60*C).-After
r^'ng (if required), thoroughly break up the
{^regalions in such a manner as to avoid rcduo-
ig the natural'size of the particles. Pass the
lalcfid'through the specified sieve as follows:
Icthods'A and B—No. 4 (4.75-mm); Methods
and D—Vein. (19.0-mm). Correct for overiize
laterial in accon^nce with Section 5, if Method
»is specified. '
4.1.2 Whenever practicable, soils classified as
IL, CU OU GC, SC. MH, CM. on and PT by
cst Method D2487 shall be prepared in accord-
ice with 4.1.4.

4.1.3 Prepare a scries of at least four spcci-
ens by adding increasing amounts of water lo
ch sample so that the moisture contents vary
' approximately l*A %, The moisture contents
Mrri shall bracket the optimum moisture con-
nt, thus providing specimens which, when com
et cd, will increase in mass to the maximum
nsity and then decrease in density (see 7.2 and
3). Thoroughly mix each specimen to ensure
en distribution of moisture throughout and
en place in a separate covered container and
ow to sund prior lo compaction in accordance
th Table 2. For the purpose of selecting a
mding time, it is not required to perform the
tual classification procedures described in Test
elhod D2487 (except in the case of referee

basis for classifying the sample.
4.1.4 Moist Freparation A/rfAor/—The fol

lowing alternate procedure Is recommended for
soils classified as ML, CL, OL, GC, SC, MH,
CH, OH and PT Ipr Test Method D2487. With-'
out previously drying the sample, pass it through
the ivin. (19.0-mm)and No. 4 (4.75-mm) sievci
Correct for oversize material in accordance with
Section 5, if Method D is specified. Prepare i
series of at least four spcdmens having moisture
contents that vary by approximately HA %. The
moisture contents selected shall bracket the op
timum moisture content, thus providing speci
mens which, when compacted, will increase in
mass to the maximum density and then decrease
in density (sec 7.2 and 7.3). To obtain the appro
priate moisture content of each specimen, the
addition of a prcdctermin^ amount of water
(sec 4.1.3) or the removal'of a predetcrmind^
amount of moisture by drying may be necessary.'
Drying may be iii air or by the Use of a dryi^
apparatus such ̂ i'lKe temperature of the sp^
imen does not eSiccixl l40*F(60*Q.The prepared-
specimens shall then be thoroughly mixed and'
stand, as spedfled in 4.1.3 arid Table 2, prior to
compaction."'*. ' '

t. Il 'li'i: I. . • jz/i
I  • Mm
Nora 3-With practice, it Is usually possible lo

visually judge the point of opiimum moisture
closely enough so that the prepared specimens will
bracket the point of optimum moisture content.

•  * •

4,2 Specimen- Compaction ̂ Sclcci the
proper compaction mold, in uccordtince with
the method being used, and attach the muld
extension collar. Compact cacti specimen in
fixe layers of approximately equal height,
bach layer shall receive 25 blows in the case
of tlic 4-in. (101.6-mm) mold; each layer shall
receive 56 blows in the case of the 6-ln.

(i52.4-mm) mold. The total amount of ma
terial used shall be such that the fifth com

pacted layer is slightly above the lop of llie
mold, but not exceeding '/4 in. (6 mtn).
During compaction the mold shall rest on i
uniform rigid foundation, such us provided by
a cylinder or cube of concrete weighing nut
less than 200 lb (91 kg).

4.2.1 In opcruiing itic manual rummer,
care shall be taken to avoid rebound of the

rammer from the top end of the guidcslcevc.

uiliin 5 dcg ol liic verlieal. The blows sh.'
oe applied at a uniform rate not exceeding
ipproximatcly 1.4 s |Hrr blow and in such a
manner us lo provide complete and uniform
coverage of the specimen surface.
4.2.2 Mold The mold size used shall

be M follows: Method A, 4.in. (lOl.b-mm);
Methods B, C, and D 6-in. (152.4-ram).
4.2.3 bellowing compaction, remove the

extension collar; carefully trim the compacted
specimen even with the lop of the mold by
means of the siraigliicdgc and determine the
mass of the specimen. Divide the mass of the
compacted s|Kcimcn and mold, minus the
mass of the mold, by the volume of the mold
(see 3.1.3). Kccord the result us the wet
density, ym, in pounds per- cubic fool (or <
kilograms |)cr cubic metre) of the compiictcd
specimen.
4.2.4 Remove the material from the mold.

Determine moisture coiilcnl in accordance
with Method D2216. using either the whole
compacted spccimcn or alternatively a repre
sentative specimen of the whole specimen.
The whole specimen must be used when the
permeability of tlic compacted specimen is
high enough so that the moisture content is
nut distributed uniformly tliruughoul. If the
whole specimen is used, break it up to fucili-
late drying. Obtain the representative speci
men by slicing the compacted specimen axially
through the center and removing 100 to 500
gof material from one ol the cut faces.
4.2.5 Repeal 4.2 through 4.2.4 lor each

specimen prepared.

5. Oversl/c Corrections

5.1 If .30 % or more of the sample is
retained on a V^-in. (l9.0-mm) sieve, then
none of the methods described under these
methods shall be used for the delerniinalitiii
of cither maximum density or optimum mois
ture cunlcitl.

5^2 Mi'ihotb A and ^-Ihc muteriul rc-
liiiiicd on the No. 4 (4.7.S-mm) sieve is dis
carded and no ovcisi/e correction is made.
However, it is recommended thai it the
amount of material rci.imed is 7 Cf or greater.
Mclliod C be used insiead.
5.3 Mctltiid ( - I he malenal relaincd on

the ^4-111. (19.0-mm) sieve is discarded and
no ovcrsi/c corrccluui is made. However, il

gicjisi, It is fccommcjidc \ Method U be
used instead.
5.4 Method D:
5.4.1 This method shall not be used unless

the amount of material retained on the '/4-in.
(l9.U-mm) sieve is 10 % or grcaier. When
the amount u'f material retained on the '/4-in.
sieve is less than 10 use Mclliod C.

5.4.2 Pass the material relaincd on the ̂ 4-
in. (l9.0-mni) sieve through a 3-in. or 75-mm
sieve. Discard the material retained on the .3-
in. sieve. lh(. material passing the 3-in. sie\e
and relaincd i the V4-in. sieve shall Ik'
replaced with • . equal amount of iii.iiei »l
passing a V4-in. ̂ 'cve and retained on a No. 4
(4.75-mm) sic ^ The material for replace
ment shall b. ; 'rom an unused |Hirlioii
of the samp ..

6. Calculaliom

6.1 Calculat. Hu moisture content and the
dry density of eac'.i compacted s|H:cuncn as
follows:

- 1(/C - B)/(B - O] X 100

and

74- ! u/fw ♦ 100)1 X 100
where:

w » moisture content in percent of the com
pacted s)>ccimcns,

A « muss of lontained and moist specimen.
B « mass of con'uiner and ovcn-dncd s|h.c-

imcn,

C » muss of container.

- dry density, in pounds per cubic fool (or
kilograms per cubic metre) of the com
pacted specimen, and

y,, - wet density, in pounds per cubic fool (or
kilograms per cubic metre) of the com
pacted specimen.

7. Moislurc-Denslly Relafiunship

7.1 I rom the data obtained in 6.1. plot the
dry density Values us ordinales witli eonc-
spending moisture contents as abscissas. Draw
a smooth cu.vc con iccling the plotted points
Also draw a cufvc t :rmed the "curve of com
plete saturation" qr "zero air voids curve" on
this plot. T^iis f tpyc represents the relationship
between dry " and corresponding mois
ture contents w* ihe voids are completely
filled with vv.:ief *'alucs of dry density and

I'
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Jiil No. 4 (4.7 ), cooformijig lo the rc-
(uircmcaU of ̂ icalioo E i I.
3.8 Mixing /j — Mi^xllancous tools

ucli as mixing pan, spoon, trowel, spatula,
ic., or a suitable mechanical desice for thor-
•uglily mixing the sample of soil with incrc-
lents of water.

' •. ' • I. 'i •

».Procedure .

AA'Specimen Preparation—Select a rcprc-
cnUtivo portion of quantity adequate to pro-
idc, after sieving, an amount of material wcigh-
ng is follows; Methods A—25 lb (11 kg); Melh-
ds B, C, and E>—50 lb (23 kg). Prepare speci-
acns'in accordance with cither 4.1.1 through
.r.3 or 4.1.4.; . . 1 . .

4.1. r Dry Preparation Procedure—If the sarn
ie U tew damp to be friable, reduce the moisture
onlrat by drying until the material b firiablr, see
.l'.2i Dr^ng may be-in air or t^y the use of a
rving i'pparatus such that the tcropcrature of
ic'sample docs not exceed 140*F (W'C).-After
r^'ng (if required), thoroughly break up the
jgrtgilions in such a manner as to avoid itduo-
ig the natural'size of the particles. Pass the
ikterial'through the specified sieve as follows:
fcthods'A and B—No. 4 (4.75-mm); Methods
and D—Vt-in. (l9.0-mm). Correct for oversize
latcrial in accordance with Section 5, if Method
• b specified. J ^
4.1.2 Whenever practicable, soils classified as
IL. CL, OL, GC, SC, MH, CH, OH and FT by
cst Method D2487 shall be prepared in accord-
ice with 4.1.4.

4.1.: Picpare a scries of at least four speci-
cns by adding increasing amounts of water to
ch sample so that the moisture contents vary
t approximately PA %. The moisture contents
lectcd shall bracket the optimum moisture con-
nt, thus providing specimens which, when com
et cd, will increase in mast to the maximum
nsity and then decrease in density (see 7.2 and
3). Thoroughly mix each specimen to ensure
en distribution of moisture throughout and
cn place in a separate covered container and
ow to stand prior to compaction in accordance
th Table 2. For the purpose of selecting a
mding time, it is not required to perform the
tuaUiassificalion procedures descnbcd in Test
clhod D2487 (except in the case of referee

basis for classifying the sample.
4.1.4 Moist Preparation Method—The

lowing alternate procedure b recommended .
soils classified as ML, CL, OL, GC, SC, MH,
CH, OH and FT Test Method D2487. With-'
out previously drying the sample, pass it through
the Vein. (19.0-mm) and No. 4 (4.75-mm) sicva
Correct for oversize material in accordance with

Section 5, if Method D b specified. Frepare i
series of at least four spcdmens having moisture
contents that vary by approximately PA %. The
moisture contents selected shall bracket the op
timum moisture content, thus providing speci
mens which, when compacted, will increase io
mass to the maximum density and then decrease
in density (sec 7.2 and 7.3). To obtain the appro
priate moisture content of each specimen, the
addition of a prtdetermin^ amount of water
(sec 4.1.3) of the removal'of a predetermined
amount of mobture by drying may be necessary.'
Drying may be iii air or by the Use of a drying
apparatus such ̂ ('iKe temperature of the sp^
imen docs not eiiceol l4(rF(60*Q. The prepared'
specimens shall then be thoroughly mixed and]
stand, u specified jn 4.1.3 and Table 2, prior to
compaction. .

I. ii 'iri;

I  • • I. • • ̂ • !
Nora 3 —With practice, it b usually possible to

visually judge the point of optimum moisture
closely enough so that the prepared specimens will
bracket the point of optimum moisture cunlcnl.

A,2 Specimen- Compaction-^Select the
proper compuclion mold, in uccordiince with
the method being used, und utiucli the mold
extension collur. Compact eucli specimen in
fi\c layers of approximately equal liciglit.
bach layer shall rcccbc 25 blows in the case
of tlic 4-m. (101.6-mm) mold; each layer shall
receive 56 blows in the ease of the 6-in.'

(I52.4-mm) mold. The total amount of ma
terial used sliall be sucli that the fifth com

pacted layer is slightly abo\c the lop of ilic
mold, but not exceeding */« in. (6 mm).
During compaction the mold slialt rest on a
uniform rigid foundation, such us prosidcd by
a cylinder or cube of concrete weighing nut
less than 200 lb (91 kg).

4.2.1 in operating the manual rammer,
care .shall be taken to avoid rebound of the

rammer from the top end of the guideslccvc.
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^  iil The blovvs. '
ttpphcd at a uniform rale not exceeding

ipproximaicly 1.4 s |kt blow and in such a
manner us lo provide complete and uniform
coverage of the specimen surface.
4.2.2 Mold Siicj—The mold size used shall

be M follows: Method A, 4.m. (101.6-mm);
Methods B, C, and D 6-in. (I52.4.rom).
4.2.3 Following compaction, remove the

extension collar; carefully irim llic compacted
specimen even with llic lop of the mold by
means of the straightedge and determine the
mass of the specimen. Divide the mass of the
compacted s|>ccimen and mold, minus the
mass of liie mold, by the volume of the mold
(see 3.1.3). Record the result as the wel
density, ym. in pounds per cubic foot (or
kilograms |Kr cubic metre) of the compacted
specimen. ^
4.2.4 Remove the material from the mold.

Dclerininc moisture content in accordance
with Method D 2216, using either the wluilc
compacted specimen or alternatively a repre
sentative specimen of Ihc whole specimen.
The whole specimen must be used when ilie
permeability of the compacted specimen is
high enough so that the moisture content is
not distributed uniformly throughout. If the
whole specimen is used, break It up to fucili-
talc drying. Obtain the rcprcscnlalivc s[Kci-
men by slicing the compacted specimen axially
through llic center and removing IHO to 51)0
guf material from one ol Ihc cut faces.
4.2.5 Repeat 4.2 through 4.2.4 lor each

specimen prepared.

5. Oversbe Corrections

5.1 If .30 % or more of the sample is
retained oii^a V4-iii. (19.0-mm) sieve, then
none of the methods described under these
methods shall be used for the determination
of cither maximum deusily or optimum mois
ture cunteut.

5.2 Mi'ittoiU A and /f-llie material re
tained on the No. 4 (4.75-mm) sieve is dis
carded and no ovcrsi/e correction is made.
However, it is recommended that it the
amount of material retained is 7 ''/J i»r greater.
Method C be used instead.
5.3 Mi'thoil C - llie material retained on

the ^/4-in. (19.0-nim) sieve is discarded and
no o\crsi/e correction is made. However, li

.uiv I, It is rccommenui. I*,"!!!*'*.# i

used instead.
5.4 Mcihod /):
5.4.1 This method sb«.. not Ik- used unless

the amount of malerral retained on the */4-in.
(l9.U-mm) sieve is 10 % or greater. When
tlie amount o'f material retained on the */4-in.
sieve is less Iban 10 use Meihoil C.

5.4.2 Pass the material retained on the ̂ 4-
in. (19.0-mm) sieve through a 3-in. or 75-mm
sieve. Discard the material relained on the .3-
m. sieve. The material passing the 3-in. sieve
and retained n the V4-in. sieve shall be
replaced wilii . equal amount of niaiei il
passing a V4-in.' eve and retained on a No. 4
(4.75-mm) sie - The maicrial for replace
ment shall b. ; 'rom an unused |>i)flioii
of Ihc samr. ..

%

6. Calculaliomr' .

6.1 Calculal . moisture content and the
dry density ot • .» compacted s|K*cimen .is
follows:

w - \U '- B)/{B - Ol X too

and

y^ • ' 7(w + 100)1 X too

where:

w » moisture content in ivcrcent of the com
pacted Si'CCimcns,

A ■ mass of ou aincd und moist specimen.
B " mass of con aincr and ovcn-dncil s|>ec-

imcn,

C « mass of container,

yj - dry density, in pounds per cubic fool (or
kilogrims per cubic metre) of the com
pacted specimen, and

y^ •• wet density, in pounds per cubic fool (or
kilograms per cubic metre) of the com
pacted specimen.

7, Muislurc-Dcnslty Relationship

7.1 From the data obtained in 6.1. jihn the
dry density "values us ordinales with corie-
sponding moisture contents as abscissas. Draw
a smooth cu.vc con iccling the plotted points
Also draw a curve f ;rmcd the "curve of com
plete saturation" pr "xcro air voids curve" on
this plot. T.iis "uryc represents the relationship
between dry ^ and corresponding mois
ture contents the voids arc completely
filled with vv. icf 'alucs of dry density and
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contspooding conJcnU for plotting
(be curve of co. < Mturation can be com
puted uiing the fouowing equation:

X moutiirc content in percent for cora-
'  picte salurtUon,
- dry dcnjity in pounds per cubic foot (or

.  , .. kiioframs per cubic metre),
gI' — spocilic gravity of the material being
'  'tested (sec Note 4), and

52!4' » deosiiy of water in pounds per cubic
' foot (or kilograms per cubic metre).

Nom 4—The rpedfic gnviiy of the nuietial can
dlbcr be Mwmcd of bAicd oo the weighted averi^
valua of: {a) Ihc spedfk travity of ihc matcriil pasang
Ihc No. A (4.75-mm) sieve in aocoixlincc with Test
Method D854; and (6) ihc apparent ipcdfic grivily of
the outtcriaJ rcuinod on ihc No. 4 (4.75-mm) sieve in
aocordanoc with Test Mcihod C127.

.,7.2 Optimum Moisture Content, Hf.—The
n^obnijT oonlcnl corresponding lo ihc pc^k of
the curve drawn as directed in 7.1 shall be
Icnncd Ihe *'opliinuni moislure conlcnl."

7.3 Mojcimii/n Demify.ypa*.-The dry den
sity in pounds per cubic fool (or kilograms per
cubic metre) of Ibc sample at "optimum mois
ture content" shall be termed "maximum
density."

8. Rcporl

8.1 The report studl include the following:

TAILE 1
T>ifcfOwrr* -

Tcuspcft^c. *C (T) Votuinc of Wucr, mt/i
12 (S3 6)

•  |4(S7J)
16(601)
11(64.4)

20(610)
22(71.6)
24(75J)
26(711)

21 (12.4)
30(86 0)
32 (19 6)

1.00041

t.00073

1.00103
1.00131

Ii»l77

1.00221

100261

100320

I.0037S

1.00435
I.0O497

8.1.1 Method used (Method A. B. C, C
D).
8.1.2 Optimum moisture conlcni. ^
8.1.3 Maximum density.
8.1.4 DcKription of rammer (wticlhcr

manual or mechanical). '
8.1.5 Description of appearance of mate

rial used in lest, based on Practice D2488 (Test
Method D2487 may be used M an allcmativc).'
8.1.6 Origin of material used in test.
8.1.7 Preparation procedure used (moisi

or dry)..
I

9* Precision

9.1 Criteria for judging Ihc ucccplabilily of
Ihe maximum density and optimum moisture
content test results are given in Table 3. The
sUndard deviation s is calculated from the
equation:

/
ft - I I

where:

It number of determinations;
X •• individual value of each determination;

and

X  numerical average of the detcrminationi.
9.2 Criteria for assigning standard dcvii-

tlon values for single-operator precision arc
not available at Ihe present time.

TABLfe: 3 fmWoa
TAHI.K. 4 M<Hk tot I'Ta*. 1 2

TABLE 2 Diy frcffBd—

Oudftcillon D 2487
Minimum SunJinf Tune,

h

OW.OP. SW.SP
CM.SM
ML.iX.OL.CJC.SC
MII.OI.OH.PT

no requjfcmcnt
3

18

36

Vtluci other ihxn thown miy be obairwd by rcfcrrinf
to Ibc tiaiuJbiX)k ofChemiurYatui l*hysics. Chemical Rub
ber PuWuhmi Co.. CkvcUikl, 011.

SlaiMJanl
|)cvi»-
iMin.f

56<|le-•fwafw frtcUon:
Maxinua dciuiiy
OptiiauiB MMutun coo tent

UuUliabceatory frtcision:
Mtiimuoi deadly
OptifflUD DoUiun ooQlcal

±1.66
±0.16

Acceptable
Range of 'I wu
Rc&ullt. r.i-
FiciwU as
cicciit of

Mean Value*

1.9

9.5

40

150

* This column indicalei a limiting range of valuca whah
should not be eaceciled by Ihc dineicnoe between any Iw4»
reuilts. eaprcMcd as a perecnlagc d the average valiK. In
cuupcralivc teU programs it ha* been determined that 95 %
of the icUi do not e acted Ihc limiting acteplable rangcv
shown below. All values shown io this table are baM:d on
average test result* from a vanely of dincrcnl -ic
subject to future revision

in.

0016

0 026

Vm

Vis

•/•

•/s

•Vii

*/■
*/i
Vi
2
2*/j
4
4V. '
4H
4.5H4
6  ̂
6*/r
8

ft^

oiKp;
«/ii^
0 t)0(^

I,:

('•

mm

041
066
01
I 6
32
6.4
8,7
9 5

.  12 7
15.9
50 8
63 5

101.6
108 0
1143
116 43
152 4
165 1
2(n 2

cm'

944

II
2124

25

eXTSNSlON

f"l

: CD!
•  I Rgllvvt ihN |o«nl
:to; ^

fMi

r-q-'
SA^ tw

Va)

As rilsf fMts eonsUucik>»*. t«l«ns*0A
tfwf tM h*»<t wr«t* tmt • tvps
clwT^i. slmiUr IO Ihow umd on mokf

l/r* O. w<#i 4 • 4« thd. fioKr "I#- 10 Iwm
c»«ci» lor salsnWon cUn^ ftscs Ihisa 120®

iNot rwi'd If sw ivps clwiip wMdl

1/r*
3/r

looir' 04 or 1/4-

Thls vofuow IO bm
1/»* 0 0004CU il

M«v U

1/4- O. nod

tO-32>3/r*lonf
lUihood Kir's

s/r*
— 1/4

3/1

it/3r
1/r —

— i/r

3/i*-

lypocUmp

i/3r

.JpubK. p.«.k.u., u.. ..uch.K.u.««,u..ir« „ .h«. .ho-
HG. I CylUdrkaJ Mold. 4.0-la. for Soli Tc»U (tee Tabk 4 foe metrfr vaW^is).

2«



EXTINSION

• M

2^
n
3/r-j

W4' D

(0' • OOM'O

T>hi V

I/I3 33><0 000«cwl|

-Ift. 12 a »/r'loA«

(UlhMd KIM*

ft4«y b« imld*#

At ««Ml*MClio<l. talinrfoa

mar M d»*R wtifc aaf • If pa

clamp, ikmlaf M Ihow wiad 0<i PioM

-i/r-

-1/4*

Wr* O avilK 4 • 41 |K4 Pialaci 1/tr
ta iwHi caidi la» a*i#«ia*e«i damp

n*c« |K«at 120* acMfl iNol »aq'4 II
aat • tfpa damp Maadt

>^2
Ia» • typadamp

— 1/4

— J/t"

— ii/jr

— 112*

Non I - The lolcrpncc on the height h governed by the allowftblc volume end diameter tolerancei.
Noic 2~The meihodi ihown for atuching the eaieniion collar to the mold and the mold to the bate plate an

rroommended. However, other metbodi are acceptable, providing the atlachmeoU arc equally aa rigid u thoK ihown.
MG. 2 CylUdrlcat Mold, 6.0-ln. for Soli Te»ti (tec Table 4 for Mclrk e(|itlvalciiti)«

TV Amtricm S^ckl//or vU MaitHab tokta no poiirlon rts^lmg (ki foIUk/ of anv po/ml Hghtt csmltJk
corviar/iiM wiiA AM/ kern mtntbtttdU ikU stanJard. Usert of thb stOHdard are txpreui/adf bed that drlermkuiiioa of the fotldkjj
of an/ jwcA /aieru rtiktt, and ihe risk of kfringtmerU of JwcA rights, are entire!/ their awn ret/ansibUit/.

na j^/fcr M mUM Iki nifoiuMtltckMkmlnmmkUt mti mmut ht nyUwri tmflft ftm
and f not rtrbed, ekker roap^ted or withdrawn. Tour romncenfi are larked either foe rerbhn of thb standard oe for eddiikod
tUndardsmnishowUhe ad^essedto ASThi Hoadif%tanefS. Yoartommenu wWreceireoarrfuieonsideratlonala meetiniofthi
mponMeteohnkalcommktee, which/on ma/attend, tf/on feel that/one comments hare not rteeired a fair hear tae you Aedi
make/ottr riews known to the ASTM Committee on Standards, 1916 Mace St., /hUadel/hia, to. 1910S.
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StandahTTest Method for

MOISTURE CONTENT PENETRATION FESIST/

RELATION^IPS OF FINE-GRAINEU SCILS^
5ce

Thb lUiMlaAl U bauod under the fUed ̂
OfigiiuJ adopuoo or. in the care of itviiioiO
A wperacript cpailon (<) indicalct an edif''^

1. Scope

l.t This test method u for atlbllsh^
moisturt-pcDctratioD rcsistaoce relationship
fine-graincd soils as determined by the soil
ctfomcter.

1.2 The values sutcd in Inch-pound uniU are
to be rtgardod as the standard.

1.3 This standard may involve hazardous ma-
teriab, operations, andequipmeni. This standard
does not purport to address all of the scjety prob
lems associated with its use. It is the responsibil-
iiy of whoever uses this standard to consult or*^
establish appropriate safety and health practitJs
and determine the applicability ofregulatory Ci
tations prior to use.

2. Applicable Doaimeots

2.1 ASTM Standards:
,' D698 Tesi Methods for Moisturc-^nslty Re-

Utions ot Soils and Soil-As&rctfle Mixtures,
Using 5.5-lb (2.49-kg) Ram/cr and 12-in.
(305-mm) Drop*

D22I6 Method for Libonl^ Determination
of Water (Moisture) C^tent of Soil, Rock,
and Soil-Aggregate K^turcs'

•  E 380 Metric Practice'/

3. SlgnlHcaoce and Ui

3.1 This test mcUM is used with Methods A
and B of Test Mofttods D 698 to develop rela
tionships betwcc/moisture content, density, and
penetration r^tancc. These relationships arc
used with a i^viously prepared family of mois-
turc-pcnetnltion curves as a rapid field lest to
dclcrmln^hc approximale amount of moisture
in (he i

iPtioo D 1551; Ihc number Immcdu^ -ly fbO-ming ̂ e dcrigialioo India la ihc ya
e ytni of Ua rrviuoo. A numba in pp»«ii Vi^ndiala the yor of Ua

e nnce Uw Ua rcruioo or rca^^pr-

Note 1—Wb^ i pcDctntioo-resistaocc mtasi
meat of miteriy^ plM is compered it a pvco m
ture coQlcot wh pcoctnUoo-dciuily curves prept
It a ipcdfio^compactJve eflbrt, aa tpproiimale cl
oToompe^a (dcuhy) miy be obuiocd.

3.2 Denetrition resistance determinations
DOt rmble for very dry molded soil spccim

granular soils.

^AVjmtui^ .
4.1 Mpisturc-Denslty Apparatus, conform

^ to the requirements prescribed in Test M^ih
D698.

4.2 Sot! Ph^romeier—K soil penctromi
(Fig. 1) cc«:wiitU* of 1 special spring dynamc
ctcr with prcsS'.Ht ideating scale on the sten
the handle. The p i^rc scale shall be gradua
to 90 lb in 2r|> ̂ mWs with a line encircl
the stem at Arh lO-lbVterval, or graduata
40 kg in I div^ dons a line encircling
stem it esk^h i-ig interval.^ sliding ring on
stem shall ludJipale the maanpum pressure
tained in the ^

4.3 Set of Fe/u irometa //rrow—Each p<
trometer nrcdU (''"ig- 1) shall conVst of a sh
vrith a bc]4 Pf 'mown end arcai^ic 3Ci
interchangeable i ccdlcs shall includ\ the s
given in TiMt I The needle shank sKall h
graduations Inso^bcd it intervals of Vj

' Thb totl')M<lbod b under ibc JurbdicUon of ASTM T
miiicc D-li 00 So^ ar I Roci cod b the diircl raponubtii
Subcommitlcc.D'IO oo Special and ConslructioA Coi
Toll. '•

Cuncnl cdiliotf a| mvcd May 25. 1914. Published
1914. Originally publb ̂ dasD 1551 - 51. Last previoutedi
01551-71 (1977)
' Annuai BotA ifASTAt Standardt, Vd 04 01.
^Annual Bimk of ASTAt Standards, Vol 14 02. Esixrpi

all voluma
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Appendix 1-5

DEP/EPA Approval of
Surface impoundment Closure Plan

(  I

vUehi^ll]DC?u[?cojOtS(sOQ



STATE OF CONNECTICUT
department of environmental protection IR

APPROVAL

Mr. John Fleming, Chief
Environmental Compliance
Avco Lycoming Textron
550 Main Street
Stratford, Conn. 06497-2452

Re: Approval of Closure/Post Closure Plans for surface impoundments Avco
Lycoming Textron CTDOOl181502

7
a.

Aj/

April 5, 19 cb

9

0p>
0
'Q

Dear Mr. Fleming:

The closure/post-closure plans dated September 1987 as amended September 30,
1987, January 5, 1988 and February 24, 1988 prepared for Avco Lycoming by
Metcalf & Eddy, Inc. have been reviewed by the Connecticut Department
Environmental Protection (DEP) and the U.S. Environmental Protection Agency
(EPA), Region 1.

The DEP and EPA have determined that these plans comply with the closure/posu
closure requirements pursuant to section 22a-449(c)-29 of the regulations o
Connecticut State Agencies and with Title 40 Part 265 Subpar^s G, K and N of
the Code of Federal Regulations. Both agencies hereby approve the plans
modified by Attachment A.

Avco Lycoming Textron shall contact the DEP and the EPA for their review of the
following closure/post-closure plan events at least 14 days prior to their
implementation:

A. Prior to conducting verification soil and berm sampling;

'  B. Prior to placement of the Cap; and

They shall
plans and

C. Prior to final certification.

All work shall be subject to the review of the DEP and the EPA.
decide all questions as to interpretations of approved
specifications.

The Regional Administrator of the EPA and Commissioner of DEP may authorize
changes to the approved closure/post-closure plans upon written req-«^i.
pursuant to 40 CFR 265.n2(c) and 265.118(d), respectively.

Phor?'

'y/iO-



B

e

Mr. John Fleming
Avco Lycoming Textron Approval

This approval does not constitute approval of the groundwater monitoring
program implemented pursuant to section 22a-4Mg(c)-28 of Connecticut's
Hazardous Waste Management Regulations or ilOCFR/265 Subpart F. .

This approval does not relieve the facility of the obligation to obtain any
other authorizations as may be required by other provisions of the Connecticut
General Statutes, Regulations of Connecticut State Agencies, Code of Federal
Regulations, or Federal Statutes.

Sincerely,

''stepbfen'^W. Hitchcock, Director
Hazardous Materials Management Unit
Connecticut Department of Environmental Protection

Merrill S. Hohman Director
Waste Management Division
Region I
U.S. Environmental Protection Agency

attachment

cc: Robert Leger - USEPA
Kenneth Feathers - CTDEP
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ATTACHMENT "A"

Modifications to Closure/Post-Closure Plans
AVCO-LYCOMIMG, Stratford
EPA I.D.# CTD001181502

1.) Page 4-8 paragraph 2 of the closure plan dated September 1987 is modified
to read as follows:

Analyses of soil samples will be conducted by an
laboratory. All soil samples will be analyzed accorting to the meth^s

canhori in Table 4 1 The corrective action limits for contaminated soil
SSovS «iU health'an7^nviro™«ntal baeeh staehards oh facgrcund for
all exDOSure pathways. The leachate extraction procedure will be used for
the eroundwater pathway and mass analysis for the direc i^Sthwir ̂ y contSinated soil left in place will be closed as a landfill
per section 265 *310 ^0 CFR.

2.) Page it-9 paragraph 1 of the closure plan dated September 1987 is revised to
read as follows:

I

f

TABLE 4.1 Analytic Methods for Confirmation
Soil Sampling

Analysis

Aromatic Volatile Organics

Halogenated Volatile Organics

Total Leachate Cyanide

Arsenic

Barium

Cadmium

Chromiun

Method

-(2)

Method 5030/8020^^^

Method 5030/8010^^^

Insoluble organic extraction

Cyanide distillation Method 9019

Extraction Method 1310^^^

Extraction Method 1310^^^

Extraction Method 1310^^^
Extraction Method 1310^^^

(1)

I
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ATTACHMENT "A" '
Modifications to Closure/Post-Closure Plans
AVCO-LYCOMING, Stratford
EPA I.D.// CTD001181502

page two

I  ii

Lead

Mercury

Nickel

Selenium

Silver

Hexavalent-Chroraium

(1)

(1)

Extraction Method 1310

Extraction Method 1310

Extraction Method 1310^^ ̂

Extraction Method 1310^^^
Extraction Method 1310^^^

(3)
Extraction Method 1310

I

I

I

1. Test Methods for Evaluating Solid Waste, USEPA, DSW, SW-846, third
edition, September 1986.

2. Standard Methods for the Evaluation of Water
edition, p. 329, Cyanide in Solid Waste, b. Insoluble Cyanide. ,

3. Using EP toxicity test without acetic acid adjustment.

3.) Page 4-7 paragraph 3 and page 4-8 paragraph 1 are modified as follows.
Four samples, randomly selected, one from the floor of each of the surface
impoundments and the equalization basin will be taken and analyzed for
constituents listed in table 4.1 to comply with the S the
26^ 119 of 40CFR. Samples will also be taken from the wall or
excavation. It is assumed that because of downward and lateral contaminant
micration in the unsaturated zone, more contamination will be present inportSns of the excavation. As a reault, confirmation aoil a^Ung
will take place along an imaginary horizontal line located at one-third

^  the total excavation depth as measured from the bottom of
In each excavation, samples will be obtained at 35 foot intervay along
that horizontal line. It has been assumed that the distribution of wastesSSin Sl the surfeoe impoundments is fairly uniform over the ItnS poniod
of disposal, but to address the possibility for sore waste segregation the

foot sampling interval was selected. This interval will pro e
minimum of 21 confirmation samples from^ the _3 Conside"rinT^a
of 18 confirmation samples from the equalization
hazardous waste occupying only approximately 10 percent of of
the proposed sampling density would have a 90 percent Pr°h|bility of
detecting a randomly located hazardous waste (Benson et. al.,



page three
ATTACHMENT "A"
Modifications to Closure/Post-Closure Plans
AVCO-LYCOMING, Stratford
EPA I.D.# CTD001181502

impoundments is considered the controlling facto ..

Additional soil sampling

dLont'^nation'troS^ are outlined in Appendix B of this document.
4.) Page 4-10 paragraph 1 & 2 of the closure plan dated September 1987 are

reviS6d to read as follows•

1) Flush pipes at le^t "ff ̂̂ 3^3 ie''"etecMd pYpelSe

r pSrtd?^
diked to control 25 V af- an times except as necessary to store or
be covered with ^ i lies under dirt and thus the surface

.  remove piping. Most of the p p ̂  effluent force
S:i,"Swe^r?UeTUK a parking lot uhioh will require patching of the
pavement after removal.

' „ , The puap station is ™ s^afion.'' pS' a,?''otSj
I'm. constructed of concrete block. P colvethylene ground cover.

•  SnfitSSn 2il s^^Ss'will he ta^n f- \?il'-^fuS
^  ; rSUfaS:SLfroc^?u4rS^ riSe5?n1pSS2-B S this doo^ent.

5.) Page t-12 paragraph 1 of the closure plan dated September 1987 is revised
ij to read as follows:

'  If roll-off boxes are J"'" ^Iiril^for ZUI they should have a °"°bllms l^veS^ Sis removing and
storage space should W-®tic^ P available in a
dewatering the cont^nated i^ter . - dimensions adequate
variety of sizes and capacities. Typical ^ . length, 90
for filter cake storage would be 90 inches in S ̂ill
inches in width, with a capacity of c^. ̂
contain a synthetic liner to prev^t 1- 9 t-u^^iontractor should make

,1 boxes are also necess^y. Therefore the ooot^ 3. for the['j arrangements to have an adequate number of roll off boxes on
temporary storage.

LJ



• oage four
ATTACmENT "A"
Modifications to Closure/Post-Closure Plans
AVCO-LYCOMING, Stratford
EPA I.D.# CTD00n8l502 ^

^  6.) Page 7-2, paragraph 2, is modified to read as follows.
1  existing -nitnring tL loil^

"o^toS wens 1.2.3,5 and th^ well point ^ d^^or
:  destroyed. "As part of olp Sth th;ie two -

will be replaced outside the l^t ^^e^ and a well

tLtThe'^Se'®se°rie"s° If^uniiter remains comparable with past data. ,

I

I
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Appendix 1-6

VFL Technology Corporation
Certification of Closure
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1  ,

Schatz
&^hatz,
Ribicoff
&Kotkin

at Lflw

WSiwHihi^&IWW Iw^Iwn^CToSSMlJI «.d SlimTortl

(»3) 522-3234 (203)964-0027

(203)357-9251
Tctecopier

Rivtposrver September 11, 1990
(203) 722-144« ^

Ms. Julie Belaga
Regional Administrator
Region 1
U.S. Environmental Protection Agency
j.F. Kennedy Federal Building
Boston, MA 02203-2211

Re; Avco Corporation, Textron Lycoming Division -
Stratford Army Engine Plant, Straltford,
Connecticut - Project No. FY82/01B, Surface
Impoundment Closure EPA Id. No. CTD001181502

Dear Ms. Belaga: ^

Enclosed please find a corrected and executed Engineer's
Certification of Closure as regards the above referenced matter. This
corrected form was requested by Ms. Rona Julian of the E.P.A., who was
doing a preliminary review of the file. This corrected certification
should be filed with the closure documentation forwarded to you at an
earlier date.

If you have any questions regarding this matter, please do not
hesitate in contacting me.

Very truly yours,

SCHATZ (. SCHATZ,
RIBICOFF i KOTKIH

/[(■ cU/ - ^
HivLiva Posner

Enclosure
cc: Alan Gibson, U.S. Army

Larry O'Connell, Esq., Textron
John S. Fleming, Ph.D., Textron

000947
me .vc-m



ENGINEER'S CERTIFICATION OF CLOSURE

I, Alexander J. Fazzinij^-being a duly licensed Professional
Engineer registered in the State of Massachusetts, and I, John S.
Fleming, Chief Environmental Engineer of Avco Corporation,
Textron Lycoming Division do hereby certify that the hazardous
waste disposal unit of Avco Corporation, Textron Lycoming
Division located in Stratford, Connecticut, to the best of our
knowledge and belief, has been closed in accorclance with the
specifications in the approv^ closure plan of March, 1988.

Signature;

Business Address:

Alexander J. F:1

Date; 1 ̂ 0

VFL Telchnology Corporation
2 Liqyd Avenue
Malvtrn, PA 19355

I
Business Telephone:

Engineer License No.

State of Issue:

(215) 296-2233

33428 civil

Massachusetts - Expiration date 6/30/92

Subscribed and sworn before me this day of August, 1990.

I

y/-
Supatijor Crnirt

Notary Public
My Commission expires /

************

Signature:

Business Address:

***^***********************************'********

S. Fleming
Date;  e/v;/?o

Avco Corporation
Textron Lycoming Division
550 Main Street
Stratford, CT 06497

Business Telephone: (203) 385-2000

Subscribed and sworn before me this 1990day of Augu

Coiruniaoionof of the Guperiof-Cour-t
Notary Public y
My Commission expires

rpl28

00004.6
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Appendix 1-7

Minor Departures from
Approved Closure Plan
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VFL TECHNOLOGY CORPORATION
42 LLOYD AVENUE • MALVERN. PENNSYLVANIA 19355 • (215) 296-2233

November 15, 19SS

Texuron Lycoining (
550 Main Street
Stratford, CT 0649/-245^

Accm: Us. Donna .\sbfora
Plant Engineering

Sub"i: TL P.O. No. H236208
VFL Projecz No. C-2260
Stabilisation Work

I' ■

Dear Donna:

■jextron Lycoming's Corporate
directed VFL Technology_ to submit
Engineering design mix information,
is for the in-situ stabilization
subsurface conditions. Purchasing

Purchasing Department nas
to Textron Lycoming Plant
This design mix information
of Lagoons 2, 3, and 4

has directed that VFL obtain;;;ro;al f copy'w
ri?Sro^ 'co^peracion and auppcrP is
appreciated.

jry trixLi ^urs.

Ja:nes P. UloiJkins, P.E.
e President Project Management

JPH/al

Enclosure

cc: E. Duggan, TL
J. Landis, VFL
L. Ruggiano, VFL

J
000930

secumNQ OUR
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TEXTRON LYCCMIMG - STRATFORD, CC!INECTICUT

SUBGRADE STABILIDATIC:i

Based upon the following tesz sanples:

j^veraga Corr.posite Conditj.ons

p_2 Worst Case Composite

51'i Solids

25% Solids

15% Cenent (2 Days)

15% Cement (3 Days)

15% Cement (7 Days)

STREIIGTH ITSFI
p-1

4.5 .75

1.5

4.5

J  ̂hTs testing, 15% cement mini.mum is to be

decisions by field personnel.

Submitted
Q

TJ
%*U3

VFL

•AMES P. HOPKINS
CHNOLOGY CORPORATION

Accepted
TEXTRON LYCOMING

I  I
000Q31



VFL TECHNOLOGY CORPORATION

42 LLOYD AVENUE • MALVERN. PENNSYLVANIA 19355 • (215) 296-2233

October 11, 1988

Ms. Donna Ashford

Plant Engineering
Textron Lycoming
550 Main Street

Stratford, CT 06497-2452

Subject: Textron Lycoming
Purchase Order No. H236208
VFL Project No. C2260

Dear Donna:

Attached are the washed sieve analyses of fill material for
project. Please excuse the delay in forwarding.

Very truly yours.

itoes P. Hopkins, P.E.
.ce President Project Management

JPH/tg

cc: Mr. J. R. Landis/VFL

Attachments (2)

000933
SeCURINQ OUR EVWflOWMfiWr THROUOH COUPR£H£HSfl/E <VASTE IMNAQEUEHT SEBMCSS "



TEXTRON LYCOMIIIG " STF.ATFORD . CCNiTcC x—C JT

*  SU3GRADE STABILIZATION

Based upon the folloving test saxples:

p_i_ Average Corp.posite Conditions

p_2 Worst Case Composite

51% Solids

26% Solids

I  i

15% Cement (2 Days)

15% Cement (3 Days)

15% Cement (7 Days)

STRENGTH (TSF)

?-l

4.5

.P-2

.75

4.

Based upon this testing, 15% ce.ment minimum is to be
required. CemLt ratio may be increased for P-2 type materia. if
necessary for improved cure/accessibility. Actual design
decisions by field personnel-

Submitted
JAME

VFL TECI

P. HOPKINS

)LOGY CORPORATION

Accepted
TEXTRON LYCOMING

I

A
00C932



Materials Testing, Inc.
100 RATON DRIVE
CHAPMAN ROAD

MILFORD, CONNECTICUr56460
MARLBOROUGH, CONNECTICUT 06424

(203) 878-2765

(203) 295-0330

CLIEHT.

VFL Technology Corp.
Station Square 3
Suite 206

Paoli, Pa. 19302

DATE 8-16-88

REPORT RQ.s-looo

Surface Impoundment Closure
Project #fY 02/01B

PRn.lFr.T ar-rny PnryinA Plant

<;ilR IFfT WASHED SIEVE ANALYSIS

MATERIAL: BANK RUN GRAVEL
SOURCE- BUTTERWORTH CONSTRUCTION-ACCESS & SPERRY ROAD- STRATFORD,'

SAMPLED BY MATERIALS TESTING, INC., ON 8-10-88

SIEVE SIZE

3"
2"

IJj"

1"

3/4"
1/2"
3/8"
1/4"
#10

#20
#40
#100

I  #200

PERCENT PASSING

100

100

86.3

86.3 .

81.9

77.0

75.3

73.4

66.5

56.0

37.1

17.6

7.0

SPECIFICATION

100

0-10

THE ABOVE TEST RESULT MEETS THE REQUIRED GRADING.

■lALS TESTING, INC.MA

FRANK A. SOUCY

2cc client
Icc Butterworth Construction

000034



Materials Testing, Inc.
100 RATON DRIVE

CHAPMAN ROAD

MILFORD, CONNECTICUT 06460

MARLBOROUGH, CONNECTICUT 06424

(203) 878-2765

(203) 295-0330

CLIENT

r'

j  < PROJECT.

SUBJECT.

VFL Technology Corp.
Station Square 3
Suite 206

Paoli, Pa 19301

DATE 8-19-88

REPORT HO..
S-lOOl

Surface Impoundment Closure
Project #FY 82/OlB
Stratford Army Engine Plant

WASHED SIEVE ANALYSIS

MATERIAL: FINE AGGREGATE (SAND)
SOURCE: O & G INDUSTRIES - SHELTON SAND

SAMPLED BY MATERIALS TESTING, INC,
BOSWICK AVENUE - BRIDGEPORT, CT

PERCENT PASSINGSIEVE SIZE

"3/8"
#4

#8

#16

#30

#50
#100

ON 8-18-88 FROM

ASTMC-33

100

97.0

92.1

80.3

52.9

21.0

5.8

100

95-100

80-100

50-85

25-60

10-30

2-10

THE ABOVE TEST RESULT MEETS THE REQUIRED GRADING.

MATERIALS TESTING, INC.

FRANK A. SOUCY

2cc client
Icc Butterworth Construction

600935
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Deed Notice
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r 1
SS. Stratford

town of STRATFORD

OFFICE OF THE TOWN CLFP-K
rTATE OF CONNEXrriCUT)

OF FAIRFIELD)

TT?Sd according to law, and having custody of from^e records of said
'^ribv certify that the annexed instrument ^^opy is taken, is record^
f„ ,ef ̂  ̂  afff^oa f^e Seaf 'of safa

A. D. 19\ fo 'IN testimony whereof, I^^ve hereto
Of Lratford, this ^StJi day of

- --Mi^

t.

00095::

_J >
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"SURVEY SURFACE IMPOUNDHENT CLOSURE PROJECT NO. FY82/01B

STRATFORD ARMY ENGINE PLANT AT AVCO PROPERTY STRATFORD, CONN."

All those certain pieces or parcels at land located in the Town
of Stratford, County of Fairfield and State of Connecticut and
shown on a map entitled, "Survey Surface Impoundment Closure

Project No. FY82/01B Stratford Army Engine Plant at Avco
Property Stratford, Conn.", dated July 23, 1990, prepared by A
H Engineering, P.C., to be filed in the Town of Stratford Land
Records, being more particularly bounded and described as
follows I

CLOSURE AREA

Containing 56,947+ Sq. Ft.

\
Beginning at a point, said point being the Northwesterly corner

of the Closure Area 1, said point also being the Southwesterly

property corner of land now or formerly of United States of

America, and Is shown on a map entitled "Map of Survey of

Property In Stratford, Conn, for United Aircraft Corp." dated

June 14, 1949, by Fuller & Company, \sald point being the

following bearings and distances from the Southerly street line

of Sniffen Lane, South 51° 18' 14" East for a distance of 294.42

{

feet. South 38® 39' 16" East for a distance of 65.13 feet and
;

South 01® 02' 15" East for a distance of 197.76 feet, all being

along the Westerly property line as shown^on said map of United

Aircraft Corp.;

Thence, In an Easterly direction North 88® 57' 45" East for a

distance of 219.63 feet along the Southerly property line as

shown on said map of United Aircraft Corp.;

Thence, In a Southerly direction South 18® 35' 45" West for a

distance of 27.70 feet along the Easterly property line as

shown on said map of United Aircraft Corp. and also on a map

entitled "Hap of S\irvey of Property In Stratford, Conn. The

Land and Home Development Co. dated September 27, 1952

prepared by Frank B. Jaynes and Associates,

000569



1  ' f

IWU x/J

Survey Surface Impoundment Closure
Project No. FYa2/01B Stratford Army
Engine Plane at Avco Property
Stratford, Conn.

Thence, in a Southerly direction again South 18^ 5.0' 08" West

for a distance of 13.91 feet. South 50° 21' 19" East for a

distance of 42.37 feet. South 46® 17' 25" East for a distance of

43.12 feet. South 09*^ 28' 38" West for a distance of 107.96 feet

and South 34^ 03' 02" West for a distance of 25.31 feet;

Tjhencer^in a Westerly direction North BOo 24' 23" West for a

distance of 314.77 feet; thence. Northerly North 05o 25* 14"

East for a distance of 27.57 feet and North 260 37' 01" East for

a distance of 144.25 feet. North 24® 45' 30" East for a distance

of 11.96 feet all being along a fence and across land of the

United States of America to the point and place of beginning.

CLOSURE AREA 2

Containing 37, 405^. Square Feet

Being more particularly bounded and described as follows:

Beginning at a point, said point being the Southwesterly corner

of the Closure Area 2, said point also being on the Southerly

property line of land now or formerly of United States of

America, also being on the Northerly property line of the

Sikorsky Memorial Airport, now or formerly the City of

Bridgeport, and shown on a map entitled "Hap of Survey of

Property in Stratford, Conn. The Land Home Development Co."

dated September 27, 1952, prepared by Frank B. Jaynes &

Associates. Said parcel is Easterly of the Westerly street

line of Main Street by a bearing of North 88o 57' 45" East for a

distance of 341.69 feet;

000570
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Survey Surface Impoundment Closure
Project Mo. FY82/01B Stratford Army
engine Plant at Avco f^operty
Stratford, Conn.

Thence, in a Northerly direction North 02^ 36' 05" West for a

distance of 165.23 feet along a fence being across land of

United States of America;

Thence, in an Easterly direction North 78o 44' 45" East for a

distance of 210.54 feet across land of United States of

America;

Thence, in a Southerly direction South 00° 09' 37" East for a
r  ̂

distance of 202.54 feet along a fence across land of United

States of America;

Thence, in a Westerly direction South aS" 57* 45" West for a

distance of 199.59 feet being along the Southerly property line

as shown on said map of The Land Home Development Co., also
/

being the Hortherly. property line of Sikorsky Memorial Airport

to the point and place of beginning.

AHEHGS

7/25/90

V

c/'

JUL 25 1990
_______ at

sfUtantTown Clark

000571



Appendix 1-9

Survey Plat
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Certification of Deed Notice
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I &Schatz,
Ribicoff
&K.otkin
Attorneys at Law

<)0 State House SquATC 1 Landmark Square 100 Fairfickl Avenue Cable. Barrister
Suiie^WO Suite 1600 Bndgcpon,CT06604-4278 Telex (HjJtfortl axvd SLamford)
Hartford. CT06I03-W02 Stamford. 07 06901-2676 ( 203)368-4500 99364tCEOHFD)
1^)3)522-3134 (»3)964^27
Telecopier Telecopier
(203)246-1225 ( 203)357-9251

Riva Posner JulV 25, 1990
(203) 722-l44«

FEDERAL EXPRESS

Ms. Julie Belaga
Regional Administrator
Region 1
U.S. Environmental Protection Agency
J. F. Kennedy Federal Building
Boston, MA 02203-2211

Re; Textron Lycoming - Stratford Army Engine- Plant,
Stratford, Connecticut - Project Ho. FY82/01B, Surface
Impoundment Closure EPA I.D. Ho. CTD001181502, VFL
Technology Corporation Project No. C-2260

Dear Ms. Belaga:

The United States of America acting through the United
States Army Aviation Systems Command is the legal Owner, and
Textron Lycoming, a Division of AVCO Corporation is the Operator
(as such terms are defined at 40 C.F.R. S260.10(1989)) of land
known as the Stratford Army Engine Plant located in the Town of
Stratford, County of Fairfield and State of Connecticut. This
property (hereinafter the "Facility," as such terra is defined at
40 C.F.R. S260.10) is subject to federal and state laws
pertaining to, inter alia, Hazardous Waste Management, as such
terra is defined at 40 C.F.R. S260.10; the Resource Conservation
and Recovery Act, 42 U.S.C. 6901 et s^. (1989), as amended; The
United States Environmental Protection Agency (EPA) regulations
pertaining to hazardous waste treatment, storage, and disposal
facilities, and specifically 40 C.F.R. SS265.l-.405 (1989), as
amended; Title 22a of the Connecticut General Statutes and the
Regulations of Connecticut State Agencies as administered by the
Connecticut Department of Environmental Protection (DEP).

In accordance therewith, please find the following:

1. Certified copy of Affidavit of Land Use and certification of
recording;

2. Certificate of closure for landfill units;

0005G4



Sc!-2itz&S'iiatz,Riblcoff&Koddn

Ms. Julie Belage
July 25, 1990
Page -2-

3. Survey;

4. Perimeter test for hazardous waste quantity determination;

5. Documentation required by the DEP and EPA pursuant to the
Closure Plan referenced above;

a. As Built drawings;
b. Soil verification test results;
c. Appendix - 9 test results;
d. Synthetic liner membrane warranty;
e. Summary of daily logs of construction of landfill

cover system; and
f. List of minor departures, from approved closure

plan.

Please call me if you have any questions with respect to the
foregoing.

SCHATZ S. SCHATZ,
RIBICOFP fii KOTKIN

Enclosures

cc: Larry O'Connell, Esq. - Textron
Dr. John S. Fleming - Textron
Mr. Alan Gibson - U.S. Army Aviation Systems Command
Douglas A. Cohen, Esq.

Very truly yours.

Posneriva

0005G5
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AfFIDAVIT or lot vss

MAD3
PiraSUANT TO 40 C.P.R.
S265.119(b)fl") (1989)

RTAT^J OP CONNECTICUT)
)  ss. Stratford

COUNTY OF FAIRFIELD.)

L

I, Robert Dennis, Director of Manufacturing Services, Avco
Corporation, Textron Lycoraing Division, do hereby depose, say and
svear to the truth of, the folloving statementsi

1« 1 am over eighteen (18) years of age and believe in the
obligations of an oath.

2. The United States of America is the legal Ovner (as such
term is defined at 40 C.F.R. S260.10 (1989)) of certain real
property located at the intersection of Main Street and Sniffon
Lane in the Tovn of Stratford, County of Pairfield and State of
Connecticut-as-more particularly described in Schedule A attached
hereto and made a part hereof.

3. This property (hereinafter the "Facility," as such term is
defined at 4{} C.F.R. $260.10) is subject to Federal and State of
Connecticut lavs pertaining to Hazardous Waste Management (as
such tera is defined at 40 c.P.R. $260.10); the Resource
Conservation and Recovery Act, 42 U.S.C. 6901 ajig. (1989), as
amended; the United States Environmental Protection Agency (EPA)
regulations pertaining to the hazardous vaste treatment, storage,

facilities, and specifically 40 C.F.R. SS265.l-.405
(1989), as amended; Titles 22a of the Connecticut General
Statutes and the Keguiations ot Connecticut State Agencies,

defined at 40 C.F.R. S260.10)
of the Facility is Textron Lycoming, a Division of Avco
Corporatiotie

.  is made pursuant to 40 C.F.R. S265.119(b) (1)and is intended to provide the requisite notice that:

Ae The Far.n ity has heen used to manage hazardous waste;
and

b. Thj futur. M. ot th. yaeilliy I, re»trict«i und.r 40
" «n.n(Jed «{ S4 Fid. Reg.33,306 307 (1909); and ^

OOOqC?
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A survey pl&tr as described at 40 C.F.R4 $265,116, and
a  record of the type, location, and quantity of
hazardous wastes disposed of at the Facility, as
described at 40 C.F.R. SS265.116 and 265.119(a), has
been filed with the Town of Stratford Zoning
Conunission, the EPA Regional Administrator for Region 1
and the Connecticut Department of Environmental
Protection Senior Sanitary Engineer.

Further your deponent sayeth not.

Robert Dennis

Ruhsrrihed and sworn to bofose
this 25th day of July, 1990.

MS

Riva Posner
Commissioner of the Superior Court
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E Appendix 1-11
\

Record of the Type, Location and
Quantity of Waste Disposed in the
Closed Surface Impoundments
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• client rVFI. Technoloay Corp.
.Lab No". : 123-273-19
•?0 Ho.' :C2260
Data :12-27-88 ^

• Page 1

1?A iS^SS 591M91S
Cb.lororaetiiane_
Broaoiae thane.
Vinylchlorida.
Chioroethane.
Mathyleneohloride.
••Trichlorcf luorome-chane
1l-Dichloroethylane
11-Dichloroe^hana
T12-Dichloroeth7leno
Chloroforn:
12-Dichloro«thane.

111-Trichioroethane
Carbontatrachloride
Hrooodichloroiiie thane
12-Dichloropropane
TlS-Dichloropropylane
Tnichloroethylone
Dibrooochloromethane

112-TrichlQrQathane
CialS-Dichloropropyiene
2-Chloreth7lvin7lether_
Bromoforn^
1122-Tetraohloroetbane_

Tctrachloroothylfii^®
•  Chiorobenzene

■'...Benzyl Chloride.
•• Bia(2-ahlor8thox7)methane_

Bia(2-chlorQiacprop7l)ethe
Bromobenaene
Chloracetaldehyde
1-Chlorohexane
Chloronethyl net,hyl
Chlorotoluana
Dibramomethane.
12-Dichlorobcnzane
IS-Dichlorobanzane

•i4-DiQhlQrobonz8na
■■ Trichloropropane

ether

nr.m
BDLBDL

BDL
BDL

BDLBDI
BDLBDL■3DL
BDLBDLBDL
BDLHD,L

BDL
BDLBDL

BDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDL39
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDL^ •

BDLBDLBDLBDIK

BDLBDLBDLbdl_
BDLBDLBDLBDL25
BDLBDLBDLBDL25
BDLBDLBDLBDL25
BDLBDLBDL25 BDL

6576.0 BDL125.025
BDLBDLBDL25 BDL
BDLBDLBDLBDL50
BDLBDLBDLBDL50
BDLBDLBDL50 BDL
BDLBDLBDL25 BDL
BDLBDLBDL50 BDL
BDLBDL BDLbdl_25
BDLBDLBDL50 BDL
BDLBDLBDL25 BDL
BDLBDLBDL25 BDL

1,421.266.BDLBDL25
BDLBDLBDL25 BDL

66BDLBDLBDL
BDLBDLBDLBDL

KDL= Minimum DetB(?-t;.abl« Level/BDLs Helnw Dptarrinn T.avpl/TTUTfa- Ta-QU

CONNECTICUT TESTING LABORATORIES, INC.
140 Gracey Ave.ue / Mariden, CT 06^50



client.

Lab No

PO No.

Date

Pase

VFL Technolocy
128-278-19

C2260

12-27-88

Corn

363534MDL

BDLBDLBDLBDL50
BDLBDLBDLBDL50
BDLBDLBDL50 BDL
BDLSDLBDL50 BDL
BDLBDLBDL25 BDL
BDLBDLBDL25 BDL
BDLBDLBDL25 BDL
BDLBDLBDLBDI25
BDLBDLBDL_25 SDL

BDL BDLBDL25 BDL

.6 BDLBDL:25_ BDL
BDLBDLBDL25 BDL

BDLBDLBDL25 BDL
BDLBDLBDL25 BDL
BDLBDLBDL25 BDL
BDLBDLBDL25 BDL
nnfnntnnx2n nnt
BDLHDLBDL25 BDL
BDLBDLBDL25 BDL

BDL_i.BDL-BDL25 BDL

BDLBDLBDL25 BDL
BDLBDLBDL25 BDL

BDLBDLBDL25 BDL
47.026.0BDL:25 43
BDLBDLBDL25 BDL
BDLBDLBDL50 BDL
BDL^BDLBDLBDL
BDLBDLBDLBDL

BDLBDLBDL25 BDL
BDLBDLBDL50 BDL
BDL^BDL__BDL25 BDL
BDLBDLBDLBDL

BDLBDLBDL25 BDL
BDLBDLBDL125 BDL
37 .0BDL25 BDL164.

BDLBDLBDL125 BDL
BDLBDL25 BDLBDL
BDLBDLBDLBDL

FP.\ MBT^rin -601/8010

Chloromethane.
BromoiQethane^
Vinylchloride.
Chloroethane.
Methyienechloride
Trichlorofluoromethane
ll-Dichloroethyiene

11-Dichloroethane
T12-Dichioroethylene

Chiorofora_
12-Dichloroethane
111-Trichloroethane
Carbontetrachioride_
Broniodichlorome thane
12-Dichloropropane
T13-Dichloropropylene
Trichlorpethvlene
Diororaocnloromethane
112-Trichloroethan e
CislS-rDichloropropylene
2-Chlorethylvinylether
Bromoform_
1122-Tetrachloroethane
Tetrachloroethylene
Chlorobenzene

Benzyl Chloride _
Bis(2-chlorethoxy)methane_I50_
Bis{2-chloroiaopropyl)ethe\50
Bromobenzene
Chloracetaldehyde.
1-Chlorohexane_
Chloromethyl methyl
Chlorotoluone_
Dibroroome thane.
12-Dichlorobenzene

13-Dichlorobenzene
14-Dichlorobenzene
Trichloropropane

MDLs Minimum Detectable Level/BDL= Below Detection Level/TJNITSs PPB

ether_l 50_! BDL

1

CONNECTICUT TESTING LABOEATOHIES, INC.
140 Gracey Avenue / Meridenf CT 06450

{203)-634-:731



Client :VFL Technology Corj
Lixb Not 12S —2<8 —19
PO Nov^-:C22S0
Date : 12-27-88
Page 3

•gPA method 601/8010. MDL

Chlorome thar.e.
BromorD ethane
Vinylchloride.
Chloroethane.
Methylenechioride
Trichloroiluoronethane.
il-Dichloroethylene.
11-Dichloroethane
•71 2-Dichloroethylene

12-Dichloroethane
11l-Trichloroethane
Carbontetrachloride_
Bromodichloromethane
12-Dichloropropane_
T13-Dichloropropylene.
Trichioroethylene
Dibromochloromethane.
112-Trichioroethane
cis13-Dichloropropylene.
2-Chlorethylvinylethcr.
T^rriTTiof ora
1122-Tetrachloroethane.
Tetrachloroethylene
Chlorobenzene

Benzyl ChlorideBi3(2-chlorethoxy)methane_l
Bis{2-chloroisopropyl)ethe!
Bromobenzene_____ —|
Chloracetaldehyde —1
l-Chlorohexane_ •
Chlororaethyl methyl ether_.
Chlorotoluene_____ •
Dibromome thane_____ '
12-Dichloroben2ene
13-Dichlorobenzene
14-Dichloroben2ene
Trichloropropane

(39: w-38

BDLBDLBDLBDL
BDLBDLBDLBDL50
BDLBDLBDLBDL50 BDLBDLBDLBDL_50 5.0BDLBDLtiLrj-i25 BDLBDLBDLBDLIS BDLBDLBDLBDL25 71.0_3DLBDLBDL0 «

1 ,027 .0

76.0
BDL
^BDL
BDL
^BDL
^BDL
119.0
^BDL
^BDL
^BDL_
^BDL
^BDL
^BDL
355 .
BDL
^BDL
^BDL
^BDL
^BDL
^BDL
^BDL
^BDL
^BDL
^BDL
50

^BDL
^BDL
BDL

BDLBDL213.025
antaoLDOL.ae
BDLBDL2925
BDLBDLBDL25
BDLBDLBDL25
BDLBDIBDL__25
BDLBDLBDL25
BDLBDLBDL25
BDLBDL17525
BDLBDL25 BDL
BDLBDLBDL25
^BDLBDLBDL25
BDLBDLBDL_25
BDLBDLBDL
BDLBDLBDL
BDLBDL234
BDLBDLBDL_
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDL
BDLBDL

MDI.= Hinlnum Detectable Level/BDLc Belou Detection Level/UHlTSc PPB

COKNECTICUT TESTING LAEOELATOBIBS, IKC,
140 Gracev Avem.'e / Mender.. CT 06450



Client

Lab No

PO No.

^^ate
Page

:VFL Technology Corp.
:123-278-19
;C2260

:12-27-88

"BPA >SFTgOD 601/8010
MDL

Chloromethane
Bromoniethane^
Vibylchloride.
Chloroethane
Methylenechloride__
Trichloroflucroioe thane
11-Dichloroethylene

1 l-Dichloroethane
1'12-Dichloroethylene
Chloroform
12-Dichloroethane .
11l-Trichloroethane
Carbontetrachloride_
Bromodichloromethane
12-Dichloropropane—
TlS-Dichloropropylene
Trichloroethylene
Dihromochloromethane
112-Trichloroethane
CislS-Dichloropropylene
2-Chlorethylvinylether_
Bromof orm___
1122-Tetrachloroethane_
Tetrachloroethylene
Chlorobenzene

Benzyl Chloride ^
Bia(2-chlorethoxy)methane_i 5C
Bin ( n-nni nnpT-npTrl
Broraobenzane_ ! 25
Chloracetaldehyde. • 5C
1-Chlorohexane. ! 25
Chloromethyl methyl ether_l50
Chlorotoluene_
Dibromome thane
12-Dichloroben2ene _
13-Dichlorobenzene ̂
14-Dichlorobensen e
Trichloropropane.

50

50

50

! 50^
25

'.25^
25

25

25I

25

25

25

25

25

25

25

25

125
;25_
125
125

125
23

25

125

(jy444342

BDL3DLBDLBDL_
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL_
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
^BDLBDLBDLBDL__
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDL17230
BDLBDLBDLBDL
BDLBDLBDL_BDL
BDLBDLBDLaDL_
Rni.RniRT>I
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL
BDLBDLBDLBDL

I

MDL= Minimum Detectable Level/BDL= Below Detection Level/UNIT3= PPB

CONNECTICUT TESTING LAB0RAT02IBS , INC.
140 Gracey /venue / Meriden, CT 06450

(2031-634-3731



1

client

Lab No

PO No.

Date

Page

:VFL Technology
:128-278-19
;C2260

: 12-27-88

Corp.

•RPA. MBT^QD 601/8010 ^ MDL
I

rhlnnnmafhana.
Brooiome thane
Vinylchloride.
C h 1 o r o e t h ane _____
Me'chylenechloride,
Trichlorof luorotnethane.
ll-Dichloroethylene.
11-Dichloroethan e
T12-Dichloroethylene.
Chloroform

'12-Dichloroethane^
11l-Trichloroethane
Carbontetrachloride_
Bromodichloromethane
12-Dichloropropan e

Trichloroethylene
Dibromochloromethane
112-Trichloroethane
CislS-Dlchloropropylene.
2-Chlorethylvinylether_
Brotnof orm

1122-Tetrachloroethane_
Tetrachloroethylene

^ Chlorobenzene
Benzyl Chloride_ ja"
Bis{2-chlorethoxy)methane_i50
Bis{2-chloroi3opropyl)ethe15C
Bromobenzene^
Chloracetaldehyde^ ! 5C
l-Chlorohexane_____ ' 25
Chloromethyl methyl ether_550
Chlorotoluene
Dibromomethane;
12-Dichlorobenzene.
13-Dichlorobenzane.
14-Dichlorobenzene.
Trichloropropane.

484746

Rni.
3DL

HDL

BDL

RDlRni
BDLBDL
BDLBDL
BDLBDL

44.0BDLBDL
BDLBDLBDL
DLBDLBDL
BDLBDLBDL
50.0BDLBDL
BDLBDLBDL
117 .0BDLBDL
BDLBDLBDL
3BL_BDLBDL
BDLBDL_BDL
BDLBDLBDL
BDLBDLBDL
137.0BDL__BDL__
BDLBDLBDL
BDLBDL_BDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDL_BDLBDL
UK87.BDL
BDLBDLBDL__
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
^BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDLBDLBDL
BDL__BDL_BDL

MDL= Minimum Detectable Level/BDL= Below Detection Level/UNITS= PPB

CONNECTICUT TESTING LABOEATORIE3, INC.
140 Gracey Avenue / Merid^n, CT 06450



Client :VFL Technology Corp.
Lab No.:128-278-19
FO No, ;C2260
Date ;12-27-88
Page 6

T7P& KETTTQD 602/8020

Benzene^

Toluene^

P it M Xylene_

0- Xylene

1, 4-Dichlorobenzene

)  1,3-Dichlorobenzene

1,Z-Dichlorobenzene

Methyl Ethyl Ketone

Methyl Iso Butyl Ketone.

HDL 3CA 31 32 ■ 33

BDL BDL BDL ^BDL

0_ 74.0 64.0 BDL 63.0

RHl. RDl. BDl. ' BDL

50_ 153.0 ^86.0 BDL_ 135 .0

50_ 132.0 61.0 58.0 301.0

50_ ^BDL BDL ^BDL ^BDL

50_ ^BDL BDL ^BDL ^BDL

50 ^BDL BDL_ .BDL BDL

100 ^BDL_ ^BDL BDL_ ^BDL

10 ^BDL_ ^BDL_ BDL_ BDL

I

i

MDL = Minimum Detectable Level

all units in ppb unless noted.

BDL = Below Detection Level

CONNECTICUT TESTING Ij^BORATOEIES, INC.
-.40 Gracev Avenue / Meriden. CT 06450



I

Client :VFL Technology Corp
Lab No.:128-278-19
PO No. :C2260
Date •12—27-88
Page 7

EPA METHOD 602/8020

MDL 34 35 36 37

pon''-ene 50_ BDL ^BDL ^BDL ^BDL

Toluene 50_ BDL BDL ^HDL ^BDL

Pf»nzen.e 50. BDL_ ^BDL BDL BDL

p a M Yvlene 50. BDL_ BDL ^BDL ^BDL

n_ V-yl 50. 119.0 BDL BDL 81.0
-  -

1,4-Dichlorobenzene 50 BDL BDL___ BDL__, ^BDL

1  ,-.h1 orohenzene 50. BDL ^BDL BDL_ ^BDL

^ 7_p-f/^'n 1 r\-ronenzene 50. BDL__ BDL__ ' BDL ^BDL

Methyl T+HV} Ketone 100 ^BDL ^BDL ^BDL_ ^BDL_l

Methyl ISO Butyl Ketone 100 ^BDL BDL ^BDL ^BDL

MDL = Minimum Detectable Level.

all units in ppb unless noted..

BDL = Below Detection Level

CONNECTICUT TESTING LABORATORIES, INC.
140 Gracey Avenue / Meriden, CT 06450



Client :VFL Technology Corp.
Lab No.:128-278-19
PO No. :C2260
Date t12-27—88
Page 8

KV\ method 602/8020
I

MDL 38 39 40^ 41

Benzene, 50_ BDL BDL BDL ^BDL

Tn'tn#>n« 50_ BDL BDL BDL ^BDL

T?i-hvl Benzene 50_ BDL_ BDL BDL ^BDL

O A M Yvlene 50_ ^BDL ^BDL ^BDL ^BDL

<

O- Y-yl ene 50_ BDL BDL BDL ^BDL

1  4_p-i 1 nrnbenzene 50_ BDL • BDL BDL BDL

1  oh 1 nnobenzene 50_ ^BDL ^bdl BDL ^BDL

1  -p-ni ohl n-rohenzene 50_ ^BDL ^BDL_ ^BDL ^BDL

too ^DDLi ^BDL. BPL ouu

r

Methyl Iso Butyl Ketone 100 ^bdl ^bdl ^BDL ^BDL

MDL = Miniitjum Detectable Level •

all units in ppb unless noted. •

BDL = Below Detection Level

CONNECTICUT TESTING LABORATORIES, INC.
140 Gracey Avenue / Meriden, CT 06450



I UJZL.

VFL TECHNOLOGY CORPORATION

42 LLOYD AVENUE • MALVERN. PENNSYLVANIA 19355 • (215) 296-2233 • FAX (215) 296-9545

Octcber 27, 19S8

Ms. Donna Ashford
Plann Engineering
Texnron Lycoxing
550 Main Streen
Stratford, CT 064S7-2452

S'uo3 2C c z Initial Test Results - Lagoon 2 and
■ysxcron _Lycor.ing Purchase Order No .
VFL Project No- C2260

3 Areas
H235203

Dear Donna:

VFL Technology Corporation (VFL) has received tes«, resultsc,—, Con-^ecicut Testing Laboratory for partial samplings taken
in^the vicinity of Lagoons 2 and 3'. The enclosed sketch shows
the test points- Our review of these results show that there are
hvdrocarbon contaminants that are of^ potential concern. It is
believed^ that these contaminants are from another source outside
of the lagoons.

Your immediate attention to this issue is requested. ^FL
requests that the issue be addressed at our November 1, 1S88
meeting.

incsrely yours,

'James P. Hopkins, P.E.
Vibe President Project Management

JPH/tg

Enclosure

cc: Mr. J. Fleming-T/L
Mr. J. R. Landis-VFL
Mr. J. J. Tropea-VFL
Mr. L. M. Ruggiano-VFL

SECUP/NG OUR emROmeNT through COUPFSHENSIVe WASTE MANAGEMENT SERVICES
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Client :VFL

Lab No.:108-154-13
PO No. :VFLC2260
Date _ :10-21-88

2

Araenic-mg/l.
Bariuin-mg/l_
Cadmium-mg/l.
Chromium, Total-mg/1,
Lead-mg/1
Mercury-mg/l_
Selenium-rag/1.
Siiver-mg/1

Arsenic-mg/l.
Barium-mg/l_
Cadmium-mg/l.
Chromium, Totai-mg/l.
Lead-rag/1.
Mercury-rag/i_
Selenium-mg/1.
Silver-mg/1

26 27 28 29

_ND<0.05_ ND<0.05_ ND<0.03 ND<0.05_
""nd<0.5 ND<0.5 ND<0.5 _ND<O.S
ND<0.01_ 0.01 ND<0.01 ND<0.01_
ND<0.05_ ND<0.05_ _ND<0.05., ND<0.05_
_ND<0.05_ _ND<0.05_ ND<0.05_ ND<0.05

''nD<0.002 *'nD<0.002 ND<0.002 ■■nD<0,Q02
_ND<0.01_ "nd<o.oi _ND<0.01_ ND<0.01
~ND<0.01_ ND<0.01 ND<0.01_ ~ND<0.01

30

ND<0.05_
~ND<0.5
_ND<0.01_
ND<0.05_

"■nD<0.05
Ind<0.002
_ND<0,01_
_ND<0.01_

Please contact us if you have any questions.

Ver^ truly

ItepKen J. 'Franco
Laboratory Director

WATER
SCIt. .■
AIR ' ^^Connecticut

testing
laboratories/nc.

STEPHEN ). FRANCO
Laboratory Oireclor

PHONE-203/634'3731

140 GRACEY AVENUE'^MERIDEN, CT-.-0f)4S0



Octobftr 18, 1988

VFL
I

C/0 Butterworth Construction
45 Mayfair Pi.
Stratford, Ct. 06075

RE: LAB. No.108-101-13
,  P.O. No.VFL C22-60
Inv, No.5188

1

Geii'tlemeu:

The attached report are resulta of anaiy.<}is on the above
referenced Purchase Order.

The sanipJes were received on October 11, 1988.

The metliod of analysis was by Ga.s Chromatography using
FID, PID, and/or HECD techniques. '

All results are reported in parts per billion unless
noted on the report.

Please contact us if you have any questions. . ^

Very truly yours,

Stephen J.cyranco
Laboratory Director

S.JF:hc

'  • I

WATERSOIL^

onnecticut
testing

aboratories/nc.

STEPHEN 1. FRANCO
Laboratory Director

PHONE" 203/634*3731

140 CRACEY AVENUE"MERIDEN, CT-06450
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I

Client :V?L Tecjvnolosy Cor?.
Lab No.:123-273—19 p
PO No. :C2260
Date ;12-23-88
Page 1

P^gflllLTS ANALYSIS

Araenic-mg/Ij.
Barium-rag/L.
Cadaium-mg/li —
unromium, locai-ma/L.
Lead-og/li.
Mercury-mg/L—
Selenium-mg/L.
Silver-mg/L.
Nickel-og/L.
Chroniiuin-Hex-mg/l»,
Cyanide-Anienabie-mg/L.

Arsenic-fflg/L.
Bariuia-aig/L
Cadrnium—og/b.
Chromium, Total-mi/
Leadring/b
Mercury-mg/b
Seieniuffl-mg/b.
Silver-mg/L_
Ntckel-mg/b.
Chroiniuin-Hex-nig/L_
Cyanide-Amenable-mg/b.

Arsenic—ing/b_
Bariuo—fflgyb
Cadmium-rag/b.
Chromium, Totai-mg/b.
Lead-mg/b.
Mercury-mg/b_
Selenium-mg/b.
Silver-mg/b
Nickel-fflg/b,
Chromiuin-Hex-mg/b
Cyanide-Amenable-mg/b.

30A 31

ND<0.05_

I

1

ND<0.05_!_

'nD<0 .5 _ND<0 . 5 ! _
'nd < 0 . 01 _ ~MD<0 .01_I _
•JD «0 . 0E_i >ID <0 - 06_1 _

'nD<0 . 05_ ND<0.05_1_

'nD<0 .002 ND<0.002:.

2nd<o.oi_ ND<0.01_1.
< O . 01 _ __VJD<0. 01„1.

~ND<0.05_ N'D<0 .05_!.

vJD<0 .05_ SD<0.05_!.

_MD<0 .0S_ _ND<0.05_;,

34 35

_ND<0.05_|_ND<0.05_
ND<0.5 |~ND<0.5

2nd<o.oi_1_ND<0.01_
;  >1D<0.05_;  NI><0.05_
i'nd<o.o5_1"'ND<0.05_
I  ND<Q.002''._ND<0 .002
1~ND<0.01_;  ND<0.01_

{  MD<0.01_■i_ND<0.01_
;"'nd<0.05_ ND<0.05_
1_ND<Q.05_'j_ND<0.05_
;'"vjD<0.05. ND<0.05_

I

32

ND<0.05_
'nD<Q . 5
"nd<o.qi_
"vin<'(i n'S_
'SD<0.05_
'nD<0.002
■nd<o.oi_
"nd<o . qi_
~ND<0.05_
2nD<0.05_
ND<0.05_

33

_ND<0.05_
_ND<0,5
_ND<0-01_
_Nn<n.nfi_
_ND<0 .05_
_ND<0.002
_ND<0.01_
_ND<0.Ol_
ND<0.05_

2nD<0.05_
_ND<0 .p5_

36

. I

ND<0
"nd<o
1nd<o
"nd<o
"kd<o
ND<0

'"nd<o
Ind<o

ND<0
~ND<0

ND<0

.05_

.5__

.01_

.05_

.05
,002
,01_
.01
.05
.05
.05

37

ND<0
'hd<o
"nd<o
'nd<o
ND<0

'nd<o
"nd<o
ND<0

"nd<o
ND<0

"nd<o

. 05_1

.5 1
,oi_;
.05_!
.05_S
.002!
.oi_;
.01_l
.05_1
,05_1
.05_1

38 39 40 41

I  ND<0.05_ _NII<0.05_
1_ND<0.5 _ND<0.5
1  ND<0.01_ _ND<0.01_
i  HD<0,05_ ~ND<0.05_
I J>(D<0.05_ ND<0.05_
!  ND<0.002 ND<b.002
1  viD<Q.01„ ND<0.01_
!  ND<0.01_ ND<0.01_
1  ND<0.05_ ND<0.05_
!  KD<0.05_ ND<0.05_
1  ND<0.05_ ND<0.05_

ND<0.05_ ND<0.05_
ND<0.5 ND<0.5
ND<0.01_ ND<0.01_
ND<0.Q5_ ND<0.0^5_

"'nD<0.05_ NI3<0. Q5_
^ND<Q.002 ND<0.002
''nd<o.oi_ ''nd<o.oi_

ND<0.01_ nd<o,qi_
ND<0.05_ ND<0.05_

"liD<0 .05_ ND<0.05_
ND<0.05_ ND<Q.05_

CONKBCTICUT TESTING LAB0EAT0HIB3, INC.
140 Gracey Avenue / Meriden, CT 06450

{203)-534 3731



Client :VFL Technology Corp.
Lab No.:128-278-19
PO No. :C22oO
Date : 12—27-88
Page 9

gPA METHOD 602/8020

MDL 42 43 44 45

Ri^nsene 5C_ ^BDL BDL BDL BDL

Toluene 50_ BDL ^BDL__ ^BDL ^BDL

T?<-Ky1 R^^nrene 50_ ^BDL ^BDL ^BDL ^BDL

•P A. M Yvlene 50_ ^BDL ^BDL ^BDL ^BDL

'

n- Yvlene 50_ BDL BDL ^BDL ^BDL

1  ii_ni oh 1 opohenzene 50_ BDL BDL ^3DL BDL

1  ,R_ni ohlorobenzene 50_ ^BDL_ BDL ^BDL ^BDL

1  , 7.-ni chlorobenzene 50_ ^BDL ^BDL_ ^  BDL BDL

-J
Mpt.hvl Ethvl Ketone 100 ^BDL ^BDL ^BDL ^BDL_:

Methyl Iso Butyl Ketone 100 BDL ^BDL ^BDL BDL

MDL = Minimum Detectable Level *

ALL UNITS IN PPB UNLESS NOTED. "

BDL = Below Detection Level

CONNECTICUT TESTING LABORATORIES, INC.
140 Gracey Avenue / Meriden, CT 05^50



Client :VFL Technology Corp
Lab No. I 128 — 278 — 19
PO No. :C2260
Date • 12 — 27 — 88
Page 10

PPA HBTHOn 602/8020
I

MDL 46 47 48

Benzene 50_ BDL BDL_ ^BDL

Tn1nf»n<»

Ul
o

BDL_ BDL ^BDL

p4-Ky1 P#»nzene 50-_ BDL BDL BDL

p X, M Yvl ene 50_ ^BDL_ BDL ^BDL

0- Xylene 50_ BDL_ BDL_ BDL

1  4_pi rtrnhensene 50_ BDL 3DL_ ^oDL

1  <-h 1 nrobenzene 50_ ^BDL ^BDL ^BDL

1  7_n4 oT-nhenzene 50_ ^BDL ^BDL ^BDL

^'•t-Nvl Ketone 100 ^BDL ^BDL ^BDL__

Methyl lao Butyl Ketone 100 ^BDL ^BDL
I,

^BDL

MDL = Minimum Detectable Level

ALL UNITS IN PPB UNLESS NOTED,

BDL = Below Detection Level

1  t

CONHBCTICUT TESTING LABORATORIES, INC.
140 Gracey Avenue / r""



I
Client

Lab No.

PO No.

Da te

Pass • 1

VrL

108-

:VFL

:Oct.

101-^13

C22-O0

17, 1983

(Sample,Matrix= Solid)

EPA METHOD 601/8010

Chlororae thane.
Bromome tliane
Vinylchloride.
Chloroe thane.
Methyienechloride
Trichloro fluorome thane.
I l-Dichloroethylene

II - DichIoroethane
Ti2-l,)i ohloroethylene
Chloro f orm.
12-Dinhloroethane
11 l-Trichloroeth.ane_
Carbontfitrachloride
Bronvod ichlorome thane.
12-Dichloropi-opane.
T13-DichLoropropylene.
Tri ohloroethylene.
DibromochJ oromethane
112-Trichloroethane
Cisl3-Dichloropropylene.
2-Chlorethylvinylethnr_
Bromoform.
1L22-Tetrachloroethane
Tetraohloroethylene

Ch 1 orobcntene.^
Benzyl Chloride
3is(2-oh Lorcthoxy)methane_
Bis{2-chloroisopropyi}ethe
Bromoberizene
Chloraoe talccliydo.
l-Chlorohexane
Ch LoroniPthyl methyl ether_
ChJ oro to luene _____
Dibromome c-hnno
12-Dich I ni'obenzene
13-ni oil Lorobonzene
14-Dichiorobenzene..

Trich loro propane

MDL

25

25

25'
25

25"
30
50

50

25

50

25

50

25

25

25

25

25

25

18

3DL_
aDL_
BDl,_
BDL_
BDL_
BDL_
BDL_
EDL__
BDL
BDL
BDL

,  91.0
2_BDli

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
DDL
BDL
29.0

BDL
BDL
BDL

_nDL
DDL
BDL
BDL
RDL_
BDL
DDL__
BDL
BDL

„ BDL
DDL

19

BDL.
"bdl
BDL
BDL
BDL
DDL
BDL
"bdl
"bdl
BDL
BDL
BDL
BDL
"bdl
BDL
"DDL
"bdl
BDL

"bdl
"bdl
BDL
_BDL__
_3DL
_3DL_
_SDL
_BDL
_BDL
_3DL
_3DL_
_BDL
_BDL_
_BDL__
__3DL_

_SDL_
_3DL_
_3DL_
BDL

20

BDL
BDL
BDL
BDL_
BDL
BDL
BDL
"bdl
DDL
BDL
BDL

BDL
"bdl
~I3DL_
BDL
1.83.0
BDL

"bdl
BDL
BDL
3DL__
BDL
Ibdl_
_BDL
_3DL__
_BDL
_3DL
_BDL
_3DL
_BDL
_BDL
_BDL.
_3DL_
__BDL
_3DL
_BDL
__BDL

21

BDL_
BDL_
BDL

BDL.
BDL

bdlI
BDL.
5ni._
'DDL
"bdl~
BDl._
BDL.
BDL

BDL

nDL_
BDL
BDL
DDL
DDI. _
DDL

"bdl
Ibdl_
BDL

.DDL
BDL

.BDL
_BDL
_BDL
_bdl_
_BDL
_BDL__
_BDL
_BDL_
_HDL_
_BDL_
_BDL_
_BDL_
BDL

watihdl
SOIL /
AIR •

inijnum Detectable Level/BDL= Below Detect!

^^'"onnecticut
testing

aboratorles/nc. 140 CRACEY

on Level/UNITSs PPD

STEPHEN J. FRANCO
Laboratory Director,

PHONE-203/634«3731

AVENUE-MERIDEN, CT'* 06450
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1

1 i'. ''''
paSe • 2

(Sample MatriN- Soli
V

23

\

\
>

i

EPAjimOfi-
Chlorotnc thane.
Broinome
Vi„yIr.hlorvdc'
ohloroethana_----—

^ch loro?U^iorime5r-0iihloro3thyUne__-
1 .DlcMoro.t.haM
T12-inclUoroeth,.-en®.

i  Chloroforia.-'^^-g"* ■"^'^-"i°f=taovo'tha'e'_.
\  Carbonte
'  Bromodichlor
S. ir3-Df=Uo/oP("=f/^"^--
i  Trichiorocthjle1  crbro..chlor=-';^^?«_^llZ-Trvchloro
i  clsl3-0'';'';wiSylet!>er_I  2-Chiore^^i ^
'. 3 r cm o f o r m -----r^ o e t h an e.
i Utr;rhroro.thyUae__
!  Bensy l" %'

•  i:^ 150rv.1 tsracetftioeiij _t

?,;rororof/oL___--:::r.>4'tr-omoroethnne—.— ;2o

risirr.=r=Ei«
^^connectwut

A  V« ̂  II

-H tesui lylaboratories inc.

—:bu^—'—• -

Detection Devel/UNITSo ?PB
^TSorvXtS

phoneCR.CEV.VENOE-MER10EN,a-054SO
140



Client ;VFL

Lab No.:103-101-13 •
PO No. :VFL 02260
Date :Oct. 17, 1988
age ' 3

ff

EPA METHOD 601/8010

C.hioro.Tie tliune.
3roj!)onie thane.

(Sample Matri.xs Solid)

MDL
I

I 50_
!150_

VinylchJ oride__
C)i 1 oror thane
Mothyien.ech Loride
Trichlorofluoromethane.
11 -Dichloroethyisne
ll-Dlchioroet.hane,
T:2-Uichioroe thylane
Chloroform

1 2-i)iohloroethane
111-Trichloroethano
Carbon te trnchloride
Bromod ichlorome thane_
12-Uichloropropane
Tl3-Dichioropropyiene,
Trichloroetliy lene.
Dlbromochlororaethane
112-Trichloroethane
Cisl3-Dichloroprop}'lene.
I-Chlorethylvinyiether_

Bromof orm_
1 l22-Tetrachioroet.l\ane
Tetrachloroethylene
Chlorobenzene

Bonzyl Chloride
Bis(2-ohlor«»thoxy )mcthane_
Bis(2-chloroi sopropyl)ethe
Bromobenzene
Chioracetaldehyde
1-Chlorohexanc

. I ^ —

Chloromethyl methyl ether_
Chlorotnlnono
Di bromonio thane

1 2-Dichlorobenzene____
1S-Dichlorobenzene
14-Dichlorobenzene
Trichloropropane i .125

26

_3DL
BDL

Iqdl
_Bl)L
_3DL
_3DL__
_3DL
BDL

_3DI.
_3DL
_3DL
_3DL
__3DL _
_3DL
_BDL
_BDL
__BDL__
__BD1.
_BDL
_BDL
__3DL
_3DL
3DL_

_3nL _
_nDL__
_HI5L_
_3DL_
DDL

_DDL
^BDL
_BDL
l_3t»L__

BDL
UDL
122.0
BDL
BDL__
BDL

27

BDL
BDL
'BDL
BDL
"bdl
BDL
BDL
BDL

'bdl
_BDL
BDL
"bdl
BDL
BDL
BDL
BDL

1.80.0
3DL_
~BDL__
_BDL__
_BDL
_BDL
_DDL
_164.0
_BDL
_BDL_
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_DDL
_DDL
__297 .0
_B1)L
_BDL
BDL

28

_bdl_
_3DL_
_BDL_
_BDL_
_BDL_
__BDL_
BDL_
3DI._

_BDL_
3DL_
BDL
BDL
DDL
DDL
BDL
BDL
25.0
BDL
BDL_
BDL
BDI._
BDL
BDL_
.59 .0
BDL
BDL__
^BDI.
SDL
BDL
^BDL
BDL
BDL
BDL__
BDL__
BDL
BDL__
BDL__
BDL

29

_BDL
_ DDL
_DDL
BDI.

_DDL

_BDL _
_BDL
_DDL
_BDL
_BDL
_BDL
_BDL__
_DDL
_3DL
__BDL

50.0

_BDL
_DD1.

5DI,
__BDL _

96.0
BDl._
BDL__
BDL
BDL__
DDL
BDL
BDL

_BDL
BDL
DDL__
BDL
DDL
BDL
DDL_

watihdLfi l*
SOIL /
AIR ••

inimum Detectable Level/BDL= Below Detection Level/UNITS= PPB

onnecticut
iiir7 testing
laboratories/nc.

STEPHEN ). FRANCO
LaboMlory Director

PHONE "203/634^3731

140 GRACEY AVENUE-MERIDEN, CT"064S0



Client. ;VFL

Lab Mo.; lt)S-101-.3
PC No. :VFL C220-60
Date ";Oct. 17 , 1988
Page . 1"

(Sample Matri,\-= Solid)

[  FPA method 601/8010
i

;  Chloroine<^hane.
i  Bromomethane
(  VinylchJoride.
)  Chloroethane
r  Mnthylencchloride
I  Tri c'h.l orof lunromsthane
5 H-D: c.'\ioroethyisne_
5  i.i-Dichioro«thane_ . „
'  TlZ-Dichloroethylene
]  Chloroform
5  12-Dinhioronthane
I  1il-Trichloroethane
;  Carbontetrachloride_
^  Bromodiohloromethane
«. l2-DachIoroproi;ene'
i  Tl'l-DichJoropropyiene
;  Trichioroethyiens
i  Dibromochloromethane

tl2-Trichloroetliane_
^  Clsl'i-Dichloropropylone
•  2-Chlorethylvinylether

Bromof orm —

•• 1122-Totruchloroe thane
I  Tfttraohioroethylcne
;• chlorobenzene____—
\  Benzyl Chloride——
'  3's(2-nhlorethoNy)methane_,oO
i  Bis(2-chloroi5opropyl)ethe,o0
'  Bromobonzcne ^
\  Chlnracetaldehyde
'j i-Chlorohexane
i  Chloromethyl .methyl

.j Chlorotoluenc
!  Dibromomethane

.  12-Dichlorobenzene
t  13-Dichlorobenzene
f  14-DichlorobenzGne
•  Trichloropropane

MDL

50

50

50

50
I  ')

25

25

125_
20_
:25

1 25_
25

25

125_
25

25

125_
25

25

25

25

:25_
25

25

25

50

150
125

ether_l50
125

sni.

BDL

BDL__
DDL
BDL
BDL
BDL
BDL

DDL__
BDL_
BDL__
3DL__
BDL__
BDL_
BDL__
DDL__
25.0

^BDL__
BDL

BPL_„
BDL

DDL_
BDL_
44.0

BDL__
RDL__
BDL__
BDL
BDL

BDL__
BDL__
BDL
BDL

3UL

BDL
BDL__
BDL
BDL

I

wats^dL
SOIL
AIR /

Det.ect..ble Lbvel/BDLr Belo.. Detection Level/UNIIS= PPB

onnectiput
■  testing

laboratories /v

STEPHEN I. FRANCO
Laboratory Director

PHONE'-203/634»3731

140 GRACEY AVENUE"MERIDEN, CT-'06450



.  I i
i
X
r

1  j Client
j  I Lab No.

PC No.

i  ' cI  ' ""age • 5

VFL

108-101-13
VFL C22t50

Oc t. 17, 1983

(Sample Matri.\-= Solid)

ft

\  RPA METHOD 602/8020

Benzene.

Toluene.

Ethyl Benzene.

P & M Xyiene_

0- Xylene

1,4-l)ichioroben2ene

1,3-Dichloroben2ene__

1,2-DichlorobenzenQ

Methyl Ethyl Ketono

Methyl Tso Butyl Ketone

MDL 18 19 20 21
•

50_ DDL ^DDL ^BDL BDL

50_ DDL DDL DDL BDL

50_ ^BDL__ BDL_1_ BDL DDL_ b

50_ BDL ^BDL BDL BDL

50_ BDL BDL BDL DDL 1

50_ BDL ^BDL ^RDL BDL
b

50_ BDL__ BDL ^BDL BDL i
s

50_ ^BDL BDL ^BDL BDL •

100 BDL ^BDL__ ^BDL ^BDL
1
1

100 BDL__ ^BDL BDL___ ^BDL

MDL s Minimum Detectable Level

all units in ppb unless noted.

DDL s Below Detection Level

WATER
SOIL /
AIR / - iBr

'Connecticut
7  testing
aboratories inc.

STEPHEN I. FRANCO
Laboratory Director

PHQNEn203/634O731

140 GRACEY avenue-iMERIDEN, CT'^06450



Client". ."VFL

Lab N'o. : 108-101-13
PO No. :VFL C2260
Date iOct. 17i 1988
"^age . fi

RPA METHOn 602/8020

(Sample Matri.^= Solid)

MDL 22 23 24 25

1

Bcrizono ; 50_ BDL_ BDL BDL BDL

Toluene 50_ BDL BDL BDL BDL

I

pf},.. 1 Rr.ns'.fsnc? 50_ DDL BDL_1_ BDL BDL

P & M Xylene
50_ BDL 60.0 BDL BDL

0- Xylene
50_ ^BDL_ BDL BDL BDL

1,4-Dichlorobenzene, 50_ BDL ^BDL DDL BDL

1 ,3-Dichloroben2ene 50_ BDL BDL_ BDL_ BDL

1,2-Dichloroben2ene 50_ BDL BDL BDL BDL

Methyl Ethyl Ketcne 100 ^BDL BDL__ BDL_ ^BDL_

Methyl Iso Butyl Ketone 100 BDL_ ^BDL_ BDL BDL__

5  MJDL = Minimum Detectable Level
j

' ALL UNITS IN PPB UNLESS NOTED.

BDL = Below Detection Level

I

1
I

WATER .
SOIL /
AIR / ^^^onnecticut

J  testing
aboratofles/nc.

STEPHEN I. FRANCO
Laboratory Director

PHONE-203/634O731

140 CRACEY avenue "MERIDEN, CT--06430



Client. :VFL
Lab No.:lOS-101-13
PO No. :VFL C2260
Date Oct,. 17 i 1988
■'age . 7

FPA MKTHOD 602/8020

(Sample Matrix= Solid)

Benzene.

Toluene.

Ethyl Benzene

P & M Xylene

0- Xylene

1,4-l)ichlorobenzene.

1,3-Dichlorobenzene.

1,2-Dichlorcben2ene.

Methyl Ethyl Ketone.

.•^ethyl I.«io Butyl Ketone

+ Unknown Hydrocarbon nix present

MDL = Minimum Detectable Level BDL = Bdlow Detection Level

I  ALL UNITS IN PPB UNLESS NOTED.

WATER
SOIL /
AIR /'

f
I /^Connecticut

.iir7 testing
laboratories inc.

MDL 26 + 27 + 28 29

50_ BDL 8DL__ BDL BDL

50_ BDL 114.0 BDL BDL

50_ BDL 68.0 ^BDL BDL A

50_ BDL 2.37 . 0 63.0 69.0

50_ DDL__ 696;0 BDL__ 207.0

50_ BDL BDL BDL_ BDL f

50_ BDL__ BDL -  SDL BDL
1

50_ BDL ^3DL BDL BDL_
I

100 BDL__ BDL_i BDL__ BDL

100
V

BDL BDL ^BDL_ BDL

T

STEPHEN |. FRANCO
Ubomlory Cirrctor

PHONE "203/6340731

140 CRACEY AVENUE'-MERIDEN, Cr'-06450



Client :VFL

Lab No.:108-10 1-13
Job. No:VFL C2260
Date :"Oct. 17, 1988
"•age -B

(Sample Matrix= Solid)

KPA METHnn 602/8020

Benzene.

Toluene.

Ethyl Benzene.

P & M Xy-lenn

0- Xyiene

1,4-DxchiorobnnzRne

1,3-Dichlorobenzene

;  i , 2-Dichlorobenzene_::;

\  Methyl Ethyl Ketone.
Methyl Iso Butyl Xetone,

MDL 30

50_ BDL

50_ BDL

50_ BDL

30_ ^BDL

50_ BDL__

50_ BDL__.

50_ BDL

50_ BDL

100 BDL

100 BDL„

'  HDL = Minimum Detectable Level

'  ALL UNITS IN PPB UNLESS NOTED.

BDL = Below Detection Level

I

WAIEB 1
SOIL
MB / ^Connecticut

testing
laboratories inc.

STEPHEN |. FRANCO .
Laboratory Director J

PHONE-^203/634-3731 J

140 CRACEY avenue-MERIOEN, CT--06450
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Lycoming

Stratford DIvlaton
Textrori Lycoming /
Subsidiary of Textron Inc.

550 Mam Street
Stratford, CT 06497
203/385-2000

13 September 198S I

Mr. G. Dews
Ct. D.E.P.
Hazardous Matls. Ugmt.
1G5 Capitol Avenue
Hartford, CT 06106

Dear Mr. G. Dews:

«,-m find a cooy of soil analyses on samples taken inrtf equllizatlii lagooa in our Surface Impoundment Clonure.
The schedule subS?tIng fcop? ofthnSdendun.
to ten days. In this reg ... „ Fddv had sent to us, but did
which the army The closure contractor for the surface

l°^oJnS:in?s"oSd f?L"rcomplete worh on the equalisation lagoon
before the sludge impoundments completion.

If you have any questions, please do not hesitate to contact me.
Very truly yours

EXTflON LYCOMING

Jhn Fleming, SuiM.
Environmental Compliance

5

Enclosure



I  I

SeTjteinber 12, 1988

VFL

350 Main St•
Stratford CT 0649'

RE: LAB. No.88-279-17
P.O. NO.VFL-C2260
Inv. No.4776

Gentelmen:

The attached report are results of analysis on the above
referenced Purchase Order.

The samples were received on August 25, 1988.
The method of analysis was by Gas Chromatography using
FID, PID, and/or HECD techniques.

All results are reported in parts per billion unless
noted on the report. ,

Please contact us if you have any questions.

Very truly yours,

^  Stephen J. Franco
Laboratory Director

SJF:hc

A

1

: J i

connsCiicu't
1  testing
laboratories //

STEPHEN ). ?Yt'CT
Laboraton- •

PHONE 203/63-i'r-

140 CRACEY AVENUE MERIDEN, CT



Client : \ L- L

Lab N"o 38-27 9-17
PO No. :VFL-C2260
Date :9-12-88
Page i

(Sample .Matrix= Solid)

KPA METHOD 601/8010

Chicromethane_
Bromomethane
Vinylchioride.
Chlcroethane.
Hethyienechloride
Triciilorofluo rome thane.
ll-Dichloroethyiene
11-Dichloroethane.
T12-Dichloroethylene
Chloroform
12-Dichloroethane
11 l-Trichloroethane_
Carbontetrachloride_
Bromodichloromethane
12-Dichloropropane
T13-Dichloropropylene
Trichloroethylene —
D ibromochloromethane
112-Trichloroethane —
CislS-Dlchloropropylene
2-Chlorethylvinylether

Bromo form
1122-Tetrachioroethane
Tetrachloroethylene
Chiorobenzene

Benzyl Chloride
Bis(2-chlorethoxy)methane_
Bis(2-chioroisopropyl)ethe
Broraobenzene
Chloracetaidehyde
1-Chlorohexane

Chloromethyl methyl ether_
Chlorotoluene
Dibromomethane
12-Dichlorobenzene.
13-Dichlorobenzene.
14-Dichlorobenzene.
Trichloropropane.

MDL

25_
25_
25

25'
25.
25

25'
50.
50.

25^
50.
25

50'
25,
25

25

25

25

25

BDL
'bdl
'bdl
~BDL
"bdl
BDL
"bdl
"bdl
"bdl
_BDL
BDL
Ibdl
_BDL
_BDL
_BDL_
_BDL
.^DL
_bdl
_BDL
_BDL
_BDL
_BDL
_BDL

64.0
_BDL
_BDL
_BDL
_BDL
_3DL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
BDL

BDL
"bdl_
'bdl
'bdl
"bdl
"bdl
"bdl
'bdl
BDL
"bdl
Ibdl
BDL
3dl
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
BDL

BDL
'bdl
'bdl
BDL

'bdl
'bdl
BDL
"bdl
"bdl
"bdl
'bdl
BDL
Ibdl
_3DL
_BDL
_BDL
_BDL
_BDL_
_BDL
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
BDL

J_BDL
_BDL
_BDL
_BDL
__BDL_
_BDL
__BDL
BDL

_BDL
_BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL_:
BDL-
^BDL
^BDL
BDL

~BDL
^BDL
BDL_
^BDL
BDL_
BDL_
BDL_
^BDL_
BDL_
^BDL_
BDL_
^BDL_
BDL_
BDL_
^BDL_
BDL_
BDL

I

MDL= Minimum Detectable Level/BDL= Below Detection Level/UNITS= PPB

.■sJJ ]j , .
■testng

feboratories/nc.

STEPHEN !. F'.;'
Lnborotorv €>■

PHONE 293/6J-^

140 CRACEY avenue MERIDEN. (T



J Cilent ;VFL

L3.D No. :38-279-l"
PO Mo. :VFL-C2260
Date :9—12-88
Page 2

(Sample .Matri.>:= Solid)

KPA METHOD" 601/8010

I " 1

Chlororaethane_
Bromomethane

V inyichloride.
Chloroethane.
Methyienechloride
Trichloro fluororaethane.
11-Dichloroethylene
11-Dichloroethane.
T12-Dichloroethylene
Chloroform^
12-Dichloroethane

1 il-Trichloroeth?ine
Carbontetrachloride
Bromodichioromethane.
12-Dichloropropane.
T13-Dichloropropylene.
Trichloroethylene.
Dibromochloromethane
112-Trichloroethane
Cisl3-Dichloropropylene
2-Chlorethylvinylether

BromoTorm
1122-Tetrachloroethane.
Tetrachloroethylene
Chlorobenzene.

Benzyl Chloride_i.
Bis( 2-chloretho.xy )methane_
Bis(2-chloroisopropyl)ethe
Bromobenzene
Chloracetaldehyde
1-Chlorohe.xane

Chlororaethyl methyl ether
Chlorotoluene^
Dibromomethane.
12-Dichlorobenzene.
13-Dichlorobenzene.
14-Dichlorobenzene.
Trichloropropane

MDL

25

25_
25

25"
25

25.
25

25"
25.
50.
50.
50

25^
50

25'
50

25

25

25

25

25

25

BDL_
'bdl_
BDL_
BDL_
~BDL_
"bdl_
BDL_
Ibdl_
BDL_
~BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL.
_BDL.
_BDL.
BDL

BDL_
'bdl_
'bdl_
'bdl_
BDL_
'bdl_
~BDL_
"bdl_
"'bdl_
"bdl_
~BDL_
~BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL
_BDL_
_BDL_
_BDL
_BDL_
_BDL_
_BDL
_BDL_
_BDL
_BDL.
_bdl_
_BDL
BDL

BDL
"bdl
'bdl
"bdl
BDL

'bdl
BDL
Ibdl
_BDL
_BDL
BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL__
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL_
_bdl_
_BDL_
_BDL_
BDL

8

BDL_
BDL_
BDL_
"bdl_
'bdl_
'bdl_
~BDL_
Ibdl_
BDL_
~BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL
_BDL_
_BDL_
_BDL_
_BDL
_BDL.
_BDL.
BDL

MDL= .Minimum Detectable Level/BDL= Below Detection Level/UNITS= PPB

connecijcui:
■testing

[aboratories inc.

STEPHEN !.
Labor.itorv Dir. •

PHONE 203,63--

140 CRACEY avenue MERIOEN.



client :VFL

La.b No. :38 — 2(9—1'
PO N'o. :VFL-C2260
Date :9-12-88
Page

KPA method 601/8010

(Sample Matri.K= Solid)

Chloromethane.
Bromoraethane
Vinylchloride.
Chloroethane.
Methylenechloride —
Trichlorofluoromethane.
11-Dichloroethylene
11-Dichloroethane.1 —U J. w* w

T12-Dichloroethylene.
Chloroform.
12-Dichloroethane
11i-Trichloroethane_
Carbontetrachloride_
Bromodichloromethane
12-Dichloropropane
T13-Dichloropropylene.
Trichloroethylene.
Dibromochloromethane
112-Trichloroethane
Cisl3-Dichloropropyiene
2-Chlorethylvinylether
RTTtrnnform

1122-Tetrachloroethane
Tetrachloroethylene.
Chlorobenzene —

Benzyl Chloride
Bis(2-chlorethoxy)methane_
Bis(2-chloroisopropyl)ethe
Bromobenzene^ —
Chloracetaldehyde__
1-Chlorohexane.

Chloromethyl methyl ether_
Chlorotoluene_
Dibromomethane
12-Dichlorobenzene.
13-Dichlorobenzene.
14-Dichlorobenzene.
Trichloropropane.

MDL

50.
1 50

1 50.
1 50
!25
:25
125
!25

1 25
;25_

1 25_
;25_

! 25_
: 25_
25_

":25_
":25_
25_

j25_
25_
25_
25

25'
25

25

50

; 50
1 50
125
1 50
125
150
125

125
125
125
125
125

BDL

BDL
"bdl
'bdl
~BDL
'bdl
3dl.
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL^
_BDL
_BDL
_BDL
_BDL
_BDL

^BDL
_BDL
_BDL

^BDL
^BDL
^BDL
^BDL
BDL
BDL_
^BDL_
^BDL_
^BDL_
BDL_

10

BDL

'bdl
'bdl
BDL

'bdl
'bdl
BDL

"bdl
_BDL
_BDL
_BDL_
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
^BDL
_BDL

^BDL
BDL
BDL
BDL_
^BDL_
^BDL
BDL_
BDL_
BDL_
BDL

11

BDL
'bdl
'bdl
"bdl
'bdl
'bdl
'bdl
3dl
_BDL
_bdl
_bdl
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL

^BDL
BDL

_BDL
BDL
^BDL
^BDL
^BDL
BDL_
^BDL_
BDL

12

BDL
'bdl
'bdl
'bdl_
'bdl
'bdl
"bdl
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
__BDL
BDL
BDL
^BDL
^BDL
^BDL
BDL
^BDL
BDL_
^BDL__
BDL_

I

MDL= Minimum Detectable Level/BDL= Below
Detection Level/UNITS= PPB

- connecticu't,  testing
labor aiortes inc.

STEPHEN /TA"
L.iborarn a--

PHONE 203/^J-* -

GRACEY -WENL'E mERIDEN.



;VFL

L>ib No. :38~2/9~l'
PO No. ;VFL-C2260
Date ;9-12-88
Page 4

(Sample Matrix= Solid)

BPA. METHOD
1

fiQl/8010

Chloromethane.
Broraomethane
Vinylchloride.
Chloroethane.
Methylenechloride
Trichlorofluoromethane.
11-Dichloroethylene
11-Dichforoethane
T12-Dichloroethylene—
Chloroform.
l2-Dichloroethane
11i-Trichloroethane
Carbontetrachloride_
Bromodichloromethane.
12-Dichioropropane.
Trs-Dichloropropylene.
Trichloroethylene
Dibromochioromethane_
112-Trichioroethane.
Cisl3-Dichloropropyiene.
2-Chlorethylvinylether_
Bromof orin_Droiuu 1- w i. m

1122-Tetrachloroethane.
Tetrachloroethylene
Chlorobenzene^

Benzyl Chloride.—
Bis(2-chlorethoxy)raethane_

Bis(2-chloro isopropyl)ethe
Bromo benzene —
Chloracetaldehyde^
1-Chlorohexane

Chlororaethyl methyl ether_
Chloro toluene
Dibromomethane^
12-Dichlorobenzen e
13-Dichlorobenzen e
14-Dichlorobenzen e
Trichloropropane.

MDL
I

:5o_

I 50_
:5o_
;50_
:25_
:25_
!:25_
! 25_
1 25_
! 25_
\\25_

I 25_
":25_
_!25_

I 25_
"!25
'i25_
25_
25_

"!25_
25_

j. 25_
25_
25_

_!25_
50_

I 50_
! 50

; 25
1 50

125

: 50
!25

; 25
! 25
! 25
25

: 25

13

BDL
'bdl
~BDL
~BDL
"bdl
_BDL :
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
BDL
^BDL
^BDL
BDL
BDL
BDL
BDL
^BDL_
BDL_
^BDL_
BDL_

14

BDL
"bdl
"bdl
'bdl
"bdl
"bdl
Ibdl
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_3DL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
BDL

_BDL
_BDL

^BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

15

BDL

'bdl
'bdl
'bdl
"bdl
"bdl
3dl
_BDL_:_
BDL

Ibdl
_B"DL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_3DL_
_BDL_
_BDL
BDL
BDL
^BDL
BDL^
BDL
BDL
^BDL
BDL

16

BDL
"bdl
'bdl
'bdl_
'bdl_
Ibdl_
_BDL_
_BDL_
_BDL_
_bdl_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_
_BDL_

^BDL
_BDL
BDL.
BDL.
BDL

MDL= Minimum Detectable Level/BDL= Below Detection Level/UNITS= PPB

• Connecticut
7  testing
laboratories inc.

STEPHEN !.
Lahoraforv Di'"* '"

PHONE

140 GRACEY AVENUE MERlOEN. C ii--'



client :VFL
Lab No.:38-279-I'
PO No. ;VFL-C2260
Date :9-12-88
Page 5

F.PA MET^nn 601/8010-

(Sample Matrix= Solid)

Chlororaethane
Bromomethane_
Vinyichloride
Ohioroethane
unxoi —

Methyienechioride
Trichlorofluoromethane.
11-Dichloroethylene^
ll-Dichloroethane
T12-Dichioroethylene
Chloroform.
12-Dichloroethane
1ll-Trichloroethane_
Carbontetrachloride—
Bromodichloromethane.
12-Dichloropropane.

^  - ^ n I I

12-Dichloroprutia."<=
T13-Dichloropropylene.TlJ-Ulcnxui

T

HDL
t

I 50_
1 50_
!!50_

1 50_
'l25_
25_

.125_
_! 25_
25_

1 25_
25~

";25
J, 25_

I 25
J25.
_!25
_125.
_!25.
_:25.
_1 25
_J 25

25

_:25
_:25
_:25

1 50

richloroethylene_;:^
Dibromochioromethane
112-Trichloroethane
Cisl3-Dichloropropyiene.
2-Chlorethylvinylether_
Br omo f o rm^
1122-Tetrachloroethane_
Tetrachloroethylene
Chlorobenzene

Benzyl Chloride ^ ;
Bis(2-chlorethoxy)methane_.oO
Bis(2-chloroisopropyl)ethe,oO
Bromobenzene ;
Chloracetaldehyde ■
l-Chlorohexane—^
Chloromethyl methyl ether_,5C

:25
125

!25

125
125

Chlorotoluene
Dibromomethane
12-Dichlorobenzene.
13-Dichlorobenzene.
14-Dichlorobenzene.
Trichloropropane.

17

BDL_
'bdl_
"bdl
BDL
3dl
_BDL
BDL
"bdl
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL
_BDL

59 .0
_BDL
_BDL
_BDL
BDL

_BDL
^BDL
BDL
BDL
^BDL
BDL
^BDL
BDL
^BDL
BDL

I

MDL= Minimum Detectable Level/BDL- Below
Detection Level/UNITS= PPB

r--H
.' V, 7

nnect]CUi-
testing

"fe'bOiTStOf 168 inc.

STEPHEN i. "
Laboratnn Q-' '

PHONE 203:^.1-'"■
140 GRACEY AVENLE MERIDEN. CT



client :VFL

Lab No.:38-279-17
PO No. ;VFL-C2260
Date ' : 9~12-88
Page 6

(Sample Matrix= Solid)

RPA METP^" 802/8020

MDL 1 2 3 4

—

50_ ^BDL ^BDL BDL ^BDL

Toluene - 50_
^BDL ^BDL ^BDL ^BDL

Fthvl
50_ ^BDL BDL BDL ^BDL

D  ;?r M TCvlene 50_ BDL BDL ^BDL ^BDL

n- Yvlpne 50_ BDL BDL ^BDL ^BDL

1  1 ni 1 50_ ^BDL ^BDL ^BDL ^BDL

1  ? n-; pVi 1 ̂ -noHpntzpne 50_ ^BDL BDL BDL BDL

1  o "1 i-i-poHpn Tipne 50_ ^BDL ^BDL ^BDL BDL

pt-Viyl W#»t-.riTie 100 ^BDL BDL ^BDL ^BDL

Methyl Iso Butyl Ketone 100 ^BDL - BDL ^BDL ^BDL

MDL = Minimum Detectable Level

ALL UNITS IN PPB UNLESS NOTED.

BDL = Below Detection Level

:•/- ~ connected t
"  testing

aboratof ies inc.
y.\-.

STEPHEN •
Liiborator. C?"

PHONE 2Q3'hy*'

140 GRACEY AVENUE MERlDEN, CT



client :VFL
LSib No. ;88—2(9—1"
PO No. :VFL-C2260
Date :9—12-88
Page 7

(Sample Matrixr Solid)

FPA METHOD 602/8020

Benzene.

Toluene.

Ethyl Benzene.

M Xylene_

0- Xylene

1, 4-Dichlorobenzene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

Methyl Ethyl Ketone

Methyl Iso Butyl Ketone

MDL 5 6 7 8

50_ ^BDL ^BDL ^BDL ^BDL

50_ _BDL ^BDL ^BDL ^BDL

50_ BDL ^BDL ^BDL ^BDL

50_ ^BDL ^BDL BDL ^BDL
"

50_ ^BDL ^BDL ^BDL ^BDL

50_ ^BDL ^BDL ^BDL ^BDL

50_ ^BDL ^BDL ^BDL ^BDL

50_ ^BDL ^BDL__ ^BDL ^BDL

ICQ ^BDL ^BDL ^BDL ^BDL

100 ^BDL_ ^BDL ^BDL BDL

MDL = Minimum Detectable Level

all units in PPB unless NOTED.

BDL = Below Detection Level

I

A.=

/ Connecticut
testing

laboratories/nc.

STEPHEN FRAMC:-
Liboraton- Din-'.*.'•

PHONE 203/634*'r'5 ■

140 CRACEY AVENUE MERIDEN, CT 06-^:!'



Client :VFL
Lab No.:88-279-17
PO No. :VFL-C2260
Date :9-12-88
P.age 8

(Sample Matrix= Solid)

RPA 602/8020

MDL 9 10 11 12

^BDL BDL ^BDL ^BDL
Ben2ene___ —

Toluene^ 50_ ^DL BDL BDL BDL

Ethyl Benzene
50_ ^BDL ^BDL ^BDL ^BDL

P & M Xylene
50_ ^BDL ^BDL BDL BDL

0- Xylene
50_ ^BDL ^BDL BDL BDL

1,4-Dichlorobenzene 50_ ^BDL ^BDL ^BDL BDL

1,3-Dichlorobenzene 50_ ^BDL BDL BDL BDL

1,2-Dichlorobenzene 50_ BDL BDL BDL ^BDL

Methyl Ethyl Ketone__ 100 ^BDL BDL ^BDL ^BDL

Methyl Iso Butyl Ketone 100 ^BDL BDL ^BDL
f

^BDL

MDL = Minimum Detectable Level

•ALL UNITS IN PPB UNLESS NOTED.

BDL = Below Detection Level

"v-- -i^onnecijCUi
— ^ i:3sj:ing

~~]abora"tories inc.

STEPHEN J.

Lahoraton D"'-''- -

PHONE 203/f>:'-i*;r •

140 CRACEY AVENUE mERIDEN, CT "n.".;-'



client :VFL
Lab No.:88—2'9-l'
PO No. :VFL-C2260
Date :9-12-88
Page 9

(Sample Matrix= Solid)

KPA MF'^HOD 802/8020

Benzene,

Toluene.

Ethyl Benzene.

P & M Xylene_

O- Xylene

1,4-Dichlorobenzene

1,3-Dichlorobenzene

1, 2-Dichlorobenzene.

Methyl Ethyl Ketone

Methyl Iso Butyl Ketone

MDL ' 13 14 15 16

50_ ^BDL ^BDL ^BDL ^BDL

50_ ^BDL BDL_^ ^BDL ^BDL

50_ BDL BDL ^BDL BDL

50_ BDL BDL ^BDL ^BDL

50_ ^BDL ^BDL ^BDL ^BDL

50_ BDL ^BDL ^BDL ^BDL

50_ ^BDL ^BDL ^BDL ^BDL

50_ ^BDL ^BDL ^BDL ^BDL

ICQ ^BDL ^BDL •  ̂ BDL ^BDL

100 ^BDL ^BDL ;bdl ^BDL

MDL = Minimum Detectable Level

all units in ppb unless noted.

I

BDL = Below Detection Level

'■■V -Connecticut
testing

aboratories inc.

■  STcrHEN !•
LiboMto.'A' O""' '

PHONE 203/f)3-* 'T!
140 GRACEY AVENUE" MERIDEN, CT



Clx<2nt ;VFL
Lab No.:88-279-l7
PO No. :VFL-C2260
Date ;9-12-88
Page 10

•RPA Rn2/8020

Benzene,

Toluene.

Ethyl Benzene.

P & M Xylene_

O- Xylene

1,4-Dichlorobenzene_

1,3-Dichlorobenzene.

I^2-Dichlorobenzene.

Methyl Ethyl Ketone.

Methyl Iso Butyl Ketone

MDL = Minimum Detectable Level

all units in ppb unless noted.

••

(Sample Matrlx= Solidl

MDL

•

17

•

—T

50_

50_

50_

50_

50«

50

^BDL

^BDL

^BDL

BDL
y

^BDL
'

^BDL

^BDL

:;;BDL

1 no ^BDL
i u u

100 ^BDL

DDL = Below Detection'Level

Connecticut

^bcratbries inc.

STEPHEN ;.
Lahoratoa

PHONE 203/63.i*7r-

140 CRACEY AVENUE MERIDEN, CT



Seotember 9, 1988

VFL

550 Main Street
Stratford, Ct. 0649<

RE Lab. #88-274-17
PO/Job #VFL-C2260
Invoice #4763

Gentlemen:

The following is a report of analysis
August 25, 1988.

rpsults of analysis

Arsenic-mg/1.
Barium-mg/1.
Cadmium-mg/1,
Chromium, Total-mg/1.
Lead-mg/1.
Mercury-mg/l
Selenium-mg/1
Siiver-mg/1^
Chromium, Hex.-mg/1.
Nickel-mg/1.
Cyanide, Total-mg/1.

_ND<0.05_
_ND<0.5
_ND<0.01_
_ND<0.05_
_ND<0.05_
_ND<0.02_
_ND<0.01_
_ND<0.01_
_ND<0.05_

0.19_
ND<0.05_

on samples received:

_ND<0.05_
'nD<0 . 5_
"nd<o .oi_
~ND<0 .05_
~ND<0.05_
_ND<0.02.
_ND<0 .01.
_ND<0.01.
_ND<0.05.

0.06

_ND<0.05_

_ND<0.05_ _ND<0.05_
ND<0.5 N'D<0 . 5

MD<0.01_ 0.03

ND<0.05_ _ND<0.05_
WD<0.05_ ND<0.05_

ND<0.02_ N'D<0.02_

-ND<0.01_ ND<0.01_

_ND<0.01_ ND<0.01_

ND<0.05_ ND<0.05_

_ND<0.05_ 0..06_
ND<0.05_ ND<0.05_

I

Arsenic-mg/l.
Barium-mg/l
Cadiniuni-mg/1.
Chromium,total-mg/1,
Lead-mg/1.
Mercur7-mg/l_
Selenium-mg/1
Silver-mg/1
Chromium, Hex.-mg/1,
Nickel-mg/1.
Cyanide I Total-mg/1.

_ND<0.05_
ND<0.5

0 .02_

_ND<0.05_
ND<0 . 5

0.01

ND<0 .05_
ND<0.5

0.01

ND<0.05_:
ND<o.5 :

0.02 !

ND<0.05_
ND<0.05_
ND<0.02_
ND<0.01_
ND<0.01_
ND<0.05_

0.30_

ND<0.05_
ND<0.05_
ND<0.02_
ND<0.01_
ND<0.01_
ND<0.05_

0.13_

0.11_
_ND<0.05_
ND<0.02_
ND<0.01_
ND<0.01_
ND<0.05_

0.17_
_ND<0.05_

_0.06_!
_N'D<0.05_!
ND<0.02_;
-ND<0.01_1
_ND<0.01_:
ND<0.05_!

0.15_:

_ND<0.05_ _ND<0 .05_ _.MD<0.05_1
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Client :VFL
Lab No.;88 — 2(4—1/
PO No. ;VFL-C2260
Date :Sept. 9» 1988
Page 2

RSSULTS OF ANALYSIS

Arsenic-mg/1.
Barium-rag/1
Cadmium-mg/1.
Chromium,total-mg/1.
Lead-mg/1.
Mercury-mg/l_
Selenium-mg/1
Silver-rag/1
Chromium,Hex.-mg/1.
Nickel-mg/1.
Cyanide, Total-mg /1.

Arsenic-mg/I.
Barium-mg/l_
Cadmium-mg/1.
Chromium, Total—mg/1.
Lead-mg/1.
Mercury—mg/l_
Selenium-mg/1
Silver-mg/1
Chromium, Hex.-mg/1.
Nickel-mg/1.
Cyanide, Total—mg/1.

9

_ND<0.05.^
ND<0.5

0.01

10

ND<0.05_
ND<0.5

0.02

11

_ND<0.05_!.
nd<o.5 ;.
ND<0.01_!,

0.510.06_ 0. 12_

ND<0.05_
ND<0.02_
ND<0.01_
_ND<0.01_
ND<0.05_

0.03_

ND<0.05_
ND<0.02_
ND<0 . Olj.
_ND<0.01_
ND<0. 05"

0.21_
_ND<0.05_

14

ND<0.05_
_ND<0.5

0 .05_
A  in

ND<0.05_!
ND<0.02_:
ND<0.01_',
ND<0.01_!
_ND<0.05_:
_ND<0.05_;
_ND<0.05_1

15

_ND<0.05_
ND<0.5

0.07_
n OS

_ND<0.05_

13

i  ND<0.05_
;  ND<0.5

0.06_

!  0.09_
;  ND<0.05_
1  ND<0.02_
;  ND<0.01_
!_ND<0.01_
;  ND<0.05_

0.20_

0 .
ND<0.05_
ND<0.02_
ND<0.01_
ND<0.01_
ND<0.05_

0 .13_

U • U

ND<0.05_
ND<0.02_
ND<0.01_
ND<0.01_
ND<0.05_

0.18_

;  ND<0.05_ _ND<0.05_ _ND<0.05_

12

ND<0.05_
'ND<0 .5
"nd<o .01_

0.16'
ND<0 .05_
"ND<0 .02_
~ND<0 .01.
"ND<0.01.
~ND<0 .05.
2nD<0 .05.
_ND<0 .05.

16

_ND<0.05_
_ND<0. 5'

0.02_
^0.05_

_ND<0.05_
_ND<0.02_
_ND<0.01_
_ND<0.01_
_ND<0.05_

0.2 7_
ND<0.05_
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Client :VFL
Lab No.:88-274-17
PO No. :VFL-C2260
Date :Sept. 9, 1988
Page 3

RESULTS OF ANALYSIS

Arsenic-mg/l.
Barium-mg/l
Cadmium-mg/l.
Chroniiuinj Total—ms/i.
Lead-mg/l.
Mercury-nig/l_
Selenium-mg/l
Silver-mg/l
Chromium, Hex-mg/1.
Nickel-mg/1.

17

_ND<0.05_
_ND<0.5
ND<0.01_

0.07_
_ND<0.05_
_ND<0.02_
_ND<0.01_
_ND<0.01_
_ND<0.05_

0.02_
_ND<0.05_Cyanide, Total—mg/1

Please contact us if you.have any questions

Very truly yours,

I

Stephen J. Franco
Laboratory Director

./T"Connecticut

laboratoriesinc.

STEPHEN I. f:^a
Laborntorv D:—•

PHONE 203/63-'

140 GRACEY AVENUE MERIOEN. CT
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Appendix 1-12

Letter from U.S. Army
Documenting Acceptance of
40 CFR 265 Subpart H
Financial Requirements
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Section J

Information Requirements and Description of
Solid Waste Management Units

[40 CFR 270.14(d)(1)]

This Section describes the solid waste management units (SWMUs) at the Textron Lycoming

facility. For the purposes of this section, the most recent EPA definition for SWMUs

presented in the July 27, 1990 Federal Register (55 FR 145) page 30808 was used:

"Any discernable unit at which solid wastes have been placed at any time,
irrespective of whether the unit was intended for the management of solid or
hazardous waste. Such units include any area at a facility at which solid wastes
have been routinely and systematically released. "

The accompanying discussion and examples found in 55 FR 145 were also used to clarify the

above definition as necessary.

wehiwillDLi^DKilulscsOD j-1



I  i

J  Summary of Solid Waste Management Units

In accordance with the definition presented in 55 FR 145, the following SWMUs were

identified at the Textron Lycoming facility:

•  #1 — the waste oil accumulation tanks in the Oil House Tank Farm

r

•  #2 — the hazardous waste accumulation tanks in the Oil House Tank Fju"m

•  #3 — the waste collection sumps, waste containment sumps, containment area,

pumps, underground piping, and other associated waste conveying systems related to

the waste tanks in the Oil House Tank Farm
\

•  #A — the floor drains and sumps in Building 16 and all associated piping

•  #5 — the stormwater and wastewater collection and conveying system for the Oil
I

Abatement Plant

•  #6 — the Oil Abatement Plant treatment system

•  #7 — the Oil/Alum Tank

•  #8 — the sumps, pumps, piping and any other components of the wastewater

collection and conveying system for the Chemical Wastewater Treatment System

(including those associated with both the cyanide destruct and metals treatment

facilities)
/  , ^

)

•  #9 — the Chemical Wastewater Treatment System (including the cyanide destruct

and metals treatment facilities)

•  #10 — the current container accumulation area adjacent to the Oil House Tank Farm

Wehran[lD£i^!?fliMiOI^^ J-2
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•  #11 — the former container accumulation east of Building 13 notified in the original

RCRA Part A Permit Application

#

•  #12 — the former Container Storage Areas A and B for which a Closure Plan has

been prepared and submitted

•  #13 — the Sludge Roll-Off Container area used to accumulate treated sludge

•  #14 — the oily wastewater sump associated with the metal chips bins

•  #15 — the soil pile located at the southern end of the property where soils that

contained low levels of petroleum hydrocarbons are stored

•  #16 — the four closed surface impoundments

•  #17 — the causeway on the Housatonic River

•  #18 — the Building 65 area

•  #19 — waste paint tank

•  #20 — Building #19 dry well

The location of each SWMU is indicated in Figure J-1 numerically by their corresponding

subsection number (i.e., #1 for J-1, #2 for J-2, etc.), as indicated above.

The following information is provided in Sections J-1 through J-18 for each of the above

SWMUs:

•  location on a facility site plan

•  type of unit

•  description of unit operation

(^1 WehranllOLi^D'(iiO)scsO^ J-3
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•  dimensions/structural description

•  period of unit operation

•  wastes managed in unit

•  any data or evidence of a release

The SWMUs described in Sections J-1 through J-18 have been used to manage either

hazardous or non-hazardous solid wastes. However, in accordance with 40 CFR

270.14(d)(2), there are no records or documentation from available information which would

indicate any releases of hazardous wastes or hazardous constituents have occurred from these

SWMUs with the exception of the closed surface impoundments (see Section J-16) and th^e

Building 65 area (see Section J-18).

Although not specifically listed in this section, Textron Lycoming also manages hazardous

and non-hazardous solid wastes at satellite accumulation areas throughout the plant. These

satellite accumulation areas are used to accumulate solid wastes in 55 gallon drums at or near

the point of generation, and under the supervision of the operator of the process generating

the waste. When filled these containers are transferred to the facilities main drum

accumulation area described in Section J-10. No significant releases to the environment of

hazardous wastes or hazardous constituents have occurred in any of these satellite

accumulation areas.

In preparing this Section of the RCRA Part B Permit Application, Textron Lycoming has

included all areas of the facility in which solid waste are currently managed. In addition,

WehranllDLi^iTtilul^^ j-5



Textron Lycoming has also attempted to include, to the extent possible from available

information, other SWMUs that were operated at the site in the past., Textron Lycoming has

included*these SWMUs which predate it's operation of the facility in order to make this--

permit application as complete as possible. Information reviewed by Textron Lycoming to

complete this Section of the permit application included the "Draft Environmental Baseline

Study Report" (dated May 3, 1991) prepared for the facility (known as the Stratford Army

Engine Plant, or SAEP) by the United States Army. Please note that the facility is owned by

the United States Army.

J-1 Waste Oil Tanks
I

•  Location: The waste oil tanks are located in the Oil House Tank Farm between

Building 15 and the eastern property boundary, and is indicated as SWMU #1 in

Figure J-1.

•  Type of Unit: This SWMU is comprised of three aboveground waste oil

accumulation tanks within the Oil House Tank Farm.

•  Description of Operation: The waste oil tanks are used to accumulate various oils

prior to disposal. Waste oil is pumped into the tanks as it is removed from the

production areas, and as necessary, the tanks are emptied into tanker trucks for

off-site disposal.

•  Structural Description: Waste oil is accumulated in three identical 10,000 gallon

horizontal above ground s.torage tanks that are designated as Tank #11, Tank #12,

WelllW[lM]!7Q[?CSl[il3(S0D j-6



and Tank #13. The tanks are supported on saddles that elevate the tanks above the

concrete slab, which is part of the containment structure for these and other tanks.

Three foot high concrete walls completely surrounding this concrete slab on all four

sides completes the containment structure and provides 100% positive containment.

The tanks and the containment structure are commonly referred to as the Oil House

Tank Farm.

Period of Operation: The three waste oil tanks were installed in 1981 and have

been in operation since.

\

Wastes Managed in Unit: The waste oil tanks are used to accumulate Connecticut
\

regulated wastes that are designated as CR02 and CR03. The waste oil is a mixture

of lubrication, hydrauhc, and cutting oils used in the various manufacturing areas of

the facility. Tanks #12 and #13 are used to accumulate non-soluble oils (CR02),

whereas. Tank #11 is used to accumulate water soluble oils and coolants (CR03).

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

WehKUi[lO[]c:70[KsiQli(^ J-7
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J-2 Hazardous Waste Tanks

•  Location: The hazardous waste tanks are located in, the Oil House Tank Farm

between Building 15 and the eastern property boundary, and is indicated as #2 in

Figure J-1.

•  Type of Unit: This SWMU is comprised of five above ground accumulation tanks

within the Oil House Tank Farm.

•  Description of Operation: The hazardous waste tanks are used to accumulate

waste solvent, solvent contaminated oil, and waste fuel for less than 90 days, prior

to disposal. The various wastes are pumped into the appropriate tank as the

materials are removed from the production areas, and as necessary, the tanks are

emptied into tanker trucks for off-site disposal of the wastes.

•  Structural Description: The various hazardous wastes are accumulated in any one

of four identical 5,000 gallon horizontal storage tanks that are designated as Tank

#5, Tank #6, Tank #7, and Tank #9 . A fifth tank. Tank #4, was also used for

Connecticut regulated waste and hazardous waste. This tank is also a horizontal

storage tank and has a capacity of 10,000 gallons. The tanks are supported on

saddles that elevate the tanks above the concrete slab, which is part of the

containment structure for these and other tanks. Three foot high concrete walls

completely surrounding this concrete slab on all four sides completes the

containment structure and provides 100% positive containment: The tanks and the

containment structure is commonly referred to as the Oil House Tank Farm.

Wehim[lin!!7Q[M]li(sOQ J-8
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Period of Operation: The five hazardous waste tanks were installed in 1981 and

have been in operation since, with the exception of Tank #4 which was removed

from service in 1988, and Tank #5 which was removed from service in 1991.
/

Although removed from service. Tanks #4 and #5 have remained in place.

Wastes Managed in Unit: The hazardous waste tanks are or were used to

accumulate wastes as designated below:

►  Tank ffA — 1,1,1-trichloroethane/Varsol (FOOl/DOOl) and waste oinCR02)

►  Tank §5 — 1,1,1-trichloroethane (FOOl)

►  Tank #6 — 1,1,1-trichloroethane (FOOl)

►  Tank #7 — waste jet fiiel (DOOl)

►  Tank it9 — solvent/oil mixture (FOOl)
j'

The hazardous wastes accumulated in these tanks are or were generated in the

various manufacturing and test areas of the facility.

Evidence of Release:^In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous
jr

wastes or hazardous constituents to the environment from this^SWMU have

occurred.

Wehran[lDLic!70[M]ts^ j-9



J-3 Hazardous Waste and Waste Oil Transfer Systems

•  Location: The hazardous waste and waste oil transfer systems start just outside and

to the north of Building 13 and terminates in the Oil House Tank Farm, and is

indicated as SWMU #3 in Figure J-1.

•  Type of Unit: This SWMU consists of three transfer systems, each comprised of a

receiving tank, a contmnment vault, a pump, and a transfer pipe.

•  Description of Operation: There are three similar transfer systems, with each one

being dedicated to a particular waste stream. The systems are designed so that a

portable container of waste fuel, waste solvent/oil mixture, or waste oil can be

emptied into a receiving tank and transferred to the appropriate waste accumulation

tank in the Oil House Tank Farm. The portable containers range in size from a 55

gallon drum to a 200 gallon portable tank.

•  Structural Description: There is a total of three separate transfer systems; one for

waste fuel, one for waste solvent/oil mixtures, and one for waste oil. The waste
(

fuel and the solvent/oil transfer systems are identical to each other, and the waste oil
J

system is very similar to these other two systems. The waste fuel and the
I

solvent/oil system each have a 500 gallon vaulted underground receiving tank into

which the contents of the portable waste containers are emptied. The carbon steel

tank is oriented horizontally in a befow ground concrete containment vault. A

pump, that is located just inside of Building 13, is used to transfer the waste in the

receiving tank through a pipe, that is routed through a covered pipe trench and then

overhead, into the appropriate accumulation tank (Tank #7 or Tank it9) in the Oil

Wehranllii^QtiOitsOD ' j-10
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House Tank Farm. The waste oil transfer system is the same as the other two

systems with the exception of the receiving tank. Instead of a 500 gallon cylindrical

tank, two 400 gallon rectangular 3/8" steel plate tank encased in concrete vaults are

the receiving tanks. The two waste oil receiving tanks are connected through an

equalization pipe. A pump, that is located just inside of Building 13, is used to

transfer the waste oil in the receiving tank through a pipe, that is routed through a

covered pipe trench and then overhead, into the appropriate accumulation tank (Tank

#12 and Tank #13) in the Oil House Tank Farm. The transfer lines for each of the

three systems are 2" diameter carbon steel pipe, approximately 250 feet long.

•  Period of Operation: The waste fuel and waste solvent/oil transfer systems were

installed in 1986, which replaced similar transfer systems that were at the same

location. The waste oil transfer system was installed prior to 1970. The three

systems are presently operating.

•  Wastes Managed in Unit: Two hazardous wastes and a Connecticut regulated

waste are managed in this SWMU, and are listed below:

► Waste solvent/oil mixtures — FOOl

► Waste jet fuel — DOOl

► Waste oil — CR02

•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

\
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J-4 Building 16 Drain System

•  Location: The Building 16 Drain System is located throughout Building 1.6, which

is situated along the eastern property boundary, and is indicated as SWMU #4 in

Figure J-1.

•  Type of unit: This SWMU is a gravity drain, collection, and conveyance system.

•  Description of Operation: The drain system was used to collect and convey

accumulated liquids from the floor of Building 16. This includes the 24 engine test

cells and the work areas outside of the test cells. Wash water, fire protection water,

and incidental fuel and oil spills were drained to this system by gravity to a

collection sump just outside of Building 16. The collected liquids were then pumped

to the Oil Abatement Plant for treatment.

•  Structural Description: The Building 16 Drain System consisted of approximately

52 floor drains located throughout the building. Presently all of the floor drains ,

have been sealed off and are no longer used. The drain pipes are installed under the

concrete floor slab of Building 16. Flow through the system was by gravity, with

the system operating at atmospheric pressure.

•  Period of Operation: The drain system was installed when Building 16 was

constructed in 1953, and has been in use up until the summer of 1991, at which time

all the remaining active drains were sealed. During earlier refurbishing work of

some of the test cell in the period 1978 to 1982, 9 of the floor drains were sealed.

iiiteliran(ll]D^DKi)QtS(sOQ .7 J-12



•  Description of Operation: This Stormwater and Wastewater Collection System
f"!

gathers all water runoff from the paved surfaces and roofs of the facility, non-

!  i

I  1

j

Ti

I

I  i

#  (

contact cooling water, boiler blowdown, and oily wastewater. This system

previously collected the wash water from the floor drain system in Building 16

.  before the floor drain system was sealed and taken out of service in 1991 (see

Section J-4). The system is a combination of gravity drains and pump stations to *

transfer the water to the Oil Abatement Plant for treatment. Of the entire collection

system, only the portions of it that are connected to the Building 16 drains (see

Section J-4) and the catch basin next to the Oil/Alum Tank (see Sections J-7 and J-

14) are or were used to convey non-storm water. These two portions of the

collection system, up to the Oil Abatement Plant are the SWMU. The remainder of

the system is dedicated to the collection and conveyance of stormwater only.

•  Structural Description: The Stormwater and Wastewater Collection System

consists of numerous roof drains and catch basins that are connected through an

extensive network of above ground and underground drainage pipe, that discharge to

one of the 6 pump stations (B-36, B-37, B-38, B-40, B-41,and B-64). The pump

station are underground concrete sumps each equipped with up to four vertical ^

centrifugal pump each rated from 2500 to 5000 GPM. The portions of the system
r

that comprise this SWMU are the catch basin next to the Oil/Alum Tank, the

underground pipe to pump station B-37 from the catch basin, pump station B-37, the

pipe to the Oil Abatement Plant Surge Tank from B-37, the underground pipe to

pump station B-40 from Building 16, pump station B-40, and the pipe to the Oil

Abatement Surge Tank from B-40.
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• Wastes Managed in Unit: The Building 16 Drain System's primary function is to

collect and remove wash down water for the test cells. The wash down water would

typically contain small amounts of hydraulic and lubricating oils (CR02), and jet fuel

(DOOl) that are^ncidental releases from the testing of the turbine engines. This

would include small discharges from the making and breaking of hydraulic and fuel

line connections. It is also believed that degreasing solvents, such as 1,1,1-

trichloroethane (FOOl) had been used in the test cells for cleaning purposes, and that

small amounts of these materials were also present in the wash down water
I

discharged to the drain system.

•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred, although the integrity some of the drain pipe has been questioned.

J-5 Stormwater and Wastewater Collection System
for the Oil Abatement Plant

•  Location: The Stormwater and Wastewater Collection System is found throughout

the site, and is generally located north of Sniffens Lane and east of Main Street.

The location of the pump stations, which are part of the system, and are indicated as

SWMU #5 on Figure J-1. The complete system is shown in Figure B-2.

•  Type of Unit: This SWMU is a wastewater collection and conveyance system.

/
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Period of Operation: Portions of the underground drain and pump system were

initially install in 1929 when the facility was first constructed, and has been

extensively modified over the years to accommodate the many facility expansions.

Wastes Managed in Unit: The Stormwater and Wastewater Collection System is

designed to manage stormwater run-off and washdown water containing insoluble

oils (CR02).

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J-6 Oil Abatement Plant

•  Location: The Oil Abatement Plant is located just north of Building 16, along the

eastern property boundary, and is indicated as SWMU #6 in Figure J-1.

•  Type of Unit: This SWMU is a wastewater treatment system for oily wastewater.

•  Description of Operation: Oily wastewater from Building 16 (see Section J-4) and

the Oil/Alum Tank catch basin (see Sections J-7 and J-14), non-contact cooling

water, boiler blowdown, and stormwater run-off from nearly all of the roofs and

paved surfaces from Main Street to the eastern property boundary (see Section J-5)

is treated in the Oil Abatement Plant. The combined storm and wastewater are

collected in a Surge Tank, from where the water is transferred to the treatment

)

1lltehran[l][]^[Mjti@(^ J-15



I

basin. Sodium hydroxide is added to the wastewater to accelerate the coalescing of

the dispersed oil phase so as to make the skimming of the oil layer more efficient.

In the past alum was use to effect the oil/water separation. The recovered oil layer

is transferred to the Oil/Alum Tank, with the treated water from the Oil Abatement

Plant being discharged to the Housatonic River under State of Connecticut water

discharge permit number DEP/WPC 138-023.

Structural Description: The Oil Abatement Plant consists of the following three

major components:

►  Surge Tank — is a 200,000 gallon carbon steel vertical tank. The tank has a

flat bottom that rests on a concrete slab.

►  NaOH/Alum Addition System — NaOH or alum is stored in a vertical 10,000

gallon FRP tank that is located in a concrete containment structure. The

solution from this tank is metered into the treatment system at a fixed ratio

relative to the wastewater rate.
N

►  Skimming Basin — is a square concrete structure that consists of two separate

chambers, each being approximately 15 feet wide by 60 feet long by 15 feet

deep. The coalesced oil layer is decanted from the basins and transferred to the

Oil/Alum Tank (see Section J-7), while the remaining water layer is

continuously discharged to the river at a maximum rate of 1.8 MGPD.

Period of Operation: The Oil Abatement Plant was constructed and put into

operation in 1976, and is currently in service.
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Wastes Managed in Unit: The Oil Abatement Plant is designed to manage storm

and washdown water containing insoluble oils (CR02).

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J-7 Oil/Alum Tank

•  Location: The Oil/Alum Tank is located near the northeast comer of Building 13,

and is indicated as SWMU #7 in Figure J-1.

•  Type of Unit: This SWMU is an oily wastewater accumulation tank.

Description of Operation: The concentrated oily phase skimmed from the Oil

Abatement Plant is transferred to the Oil/Alum Tank to allow the mixture to further

gravity separate. After a period of time, the heavier water phase is drained from the

tank and returned to the Oil Abatement Plant for treatment, via the catch basin next

to this tank. The lighter oil phase is accumulated in the Oil/Alum Tank. When

several thousand gallons of oil has been accumulated, the tank is emptied by a waste

hauler for off-site disposal.

Structural Description: The Oil/Alum Tar± is a 10,000 gallon vertical tank, that is
I

made of carbon steel. The tank has a flat bottom and rests on a concrete pad.
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Period of Operation: The Oil/Alum Tank was constructed and put into operation in

1976 as part of the Oil Abatement Plant, and is currently in service.

Wastes Managed in Unit: The Oil/Alum Tank is designed to process the

concentrated insoluble oil phase (CR02) from the Oil Abatement Plant.

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in availablej records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J-8 Chemical Wastewater Collection System

•  Location: The Chemical Wastewater Collection System originates in each building

on the site that generates, collects, or pretreats metal working, cleaning, or plating

wastewater. This includes Buildings 2, 70, 6, 3A, and 63. The collection system

gathers wastewater from all these sources and conveys it to Building 18 through one

of two transfer lines. All these location are indicated as SWMU #8 in Figure J-1.

The complete system is shown in Figure B-4.

•  Type of Unit: This SWMU is a wastewater collection and conveyance system.

•  Description of Operation: The Chemical Wastewater Collection System gathers all

wastewater from the metal working operations at the facility, the pump station in
,  J

\

Building 63, and the water from the Cyanide Destruct Unit in Building 70. The

collection system is a combination of gravity drains and pump stations used to
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transfer the various wastewaters to the Chemical Wastewater Treatment System for

treatment. The system is design^ so that some wastewaters can be segregated from

other wastewater prior to certain treatment steps. Cyanide bearing wastewater is

collected and pretreated in Building 70, the Cyanide Destruct Unit, (see Section J-9)

before being mixed with general wastewater in Building 63 and pumped to Building

18 for treatment. Chrome bearing wastewater can be collected separately in a

dedicated pump system, conveyed in a separate transfer pipe to Building 18 for

pretreatment, then combined with the other wastewater for treatment. At times, the

pretreated cyanide-bearing wastewater is combined with chrome and non-chrome

bearing wastewater, and transferred to the treatment system through a single

pipeline.

Structural Description: The Chemical Wastewater Collection System is made up of

the following major components:

►  Open concrete floor trenches in the plating rooms

►  Floor drains and under slab pipes in the plating rooms

►  The underground collection pipe that collects wastewater from the various

buildings

►  Pump station in Building 63 and the chrome-bearing wastewater pump station

next to Building 63, that are used to transfer the wastewater through separate

forced-mains to the Chemical Wastewater Treatment Plant
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►  Underground forced-mains from the two pump station to the treatment facility;

one for chrome bearing wastewater, and the other for combined general

wastewater and pretreated cyanide-bearing wastewater

►  Underground pipe from the Cyanide Destruct Unit to the pump station in

Building 63

Period of Operation: The Chemical Wastewater Collection System was originally

installed in 1951 and has been expanded as necessary. The system is currently in

operation.

Wastes Managed in Unit: The Chemical Wastewater Collection System is designed

to collect and convey metal bearing wastewaters containing chrome, cadmium,

cyanide, nickel, iron, zinc, and copper from metal working, cleaning, plating, and

pretreatment operations.

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

r

J-9 Chemical Wastewater Treatment System

•  Location: The Chemical Wastewater Treatment System is made up of three

subsystems, and are located in two buildings on the site. The Cyanide Destruct Unit

is located in Building 70, while the Chrome Reduction Unit and the Metals Removal
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Unit are located in the Chemical Wastewater Treatment Plant in Building 18, which

is near the southern property boundary. Both locations are indicated as SWMU #9

%

in Figure J-1. v-

•  Type of Unit: This SWMU is made up of three wastewater treatment processes.

•  Description of Operation: A description of the operation of the three treatment

systems-are presented below:

►  The Cyanide Destruct Unit — is used to pretreat cyanide-bearing wastewater.

This is done by first adding sodium hypochlorite to the wastewater to oxidize

the cyanide compounds in a reactor vessel under controlled pH conditions, then

going through a second pH adjustment tank. Sodium hydroxide and sulfuric

acid are used to control the pH of the water during the treatment process.

►  The Chrome Reduction Unit — treats chrome-bearing wastewater by reducing

hexavalent chromium to trivalent chromium using sulfuric acid, sulfur dioxide

and/or sodium metabisulfite.

►  The Metals Removal Unit — treats the combined wastewater streams (the two

pretreated streams discussed above plus the general wastewater stream) to

remove the various dissolved metals. This is done by forming an insoluble

metal hydroxide precipitate with the addition of sodium hydroxide or lime. The

sludge generated by this precipitation reaction is drawn off the bottom of the

clarifier, thickened in a separate tank, and further dewatered with the use of a

filter press. The overflow from the clarifier is sent through a sand filter before

the treated water is discharged to surface water under an NPDES permit.

WehranllDD^DtijDlsisOQ j-21



I

)  I

•  Structural Description: A structural description of the three wastewater treatment

' - systems components is presented below;

m  ► The Cyanide Destruct Unit — has a pump station that transfers the collected
water into the reactor vessel, which is a 5,000 gallon vertical plastic tank. The

water for this vessel is then pumped to a second 5,000 gallon vertical plastic

;  tank where the final pH of the water is adjusted. The rest of the system is made

„  up of various pumps, controllers, probes, and switches that allows the system to

Li operate automatically. All the components of this wastewater treatment system
I  are located inside Building 70.
I

►  The Chrome Reduction Unit — consists of six baffled tanks, each of which is 4
(
I  '

'  feet/^by 25 feet by 13 feet. The tanks are made of concrete and acid resistant

•  brick and have a polymeric lining. The rest of the system is made up of the

,  . controls and metering systems for chemical addition and pH adjustment.

►  The Metals Removal Unit — has an equalization tank that has three separate

;  chambers; one at 240,000 gallons and two at 120,000 gallons, that receives all
I 'I

the wastewater form the Chemical Wastewater Collection System. The

equalization tank is constructed of concrete with a double polyethylene liner,

j  After chrome reduction, the wastewater is transferred to a 60,000 gallon
concrete clarifier where the chemicals added cause the dissolved metals to

precipitate and settle out of the solution. The sludge phase from the clarifier is

i  t sent to a 8,000 gallon FRP thickening tank, and then further dewatered in one

i - of two plate-and-frame filter press that each have a capacity of 1 cubic yard.
i __ '

!
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The overflow water from the clarifier is filtered in a continuous backwash sand

filter before being discharged to surface waters.

•  Period of Operation: The Chemical Wastewater Treatment System was originally

built in 1958 and up-graded in 1986 with the addition of the Cyanide Destnict Unit,

the equalization tank, and sludge filter press.

• Wastes Managed in Unit: The Chemical Wastewater Treatment System is designed

to treat metal bearing wastewaters containing chrome, cadmium, cyanide, nickel,

iron, zinc, and copper from metal working, cleaning, and plating operations.

•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J

J-10 Container Accumulation Area

•  Location: The Container Accumulation Area is located along the eastern property

boundary, and is west of Building 15 and immediately south of the Oil House Tank

Farm, and is indicated as SWMU #10 in Figure J-1.

•  Type of Unit: This SWMU is a less than 90 day container accumulation area for

hazardous and Connecticut regulated wastes.

•  Description of Operation: The Container Accumulation Area is the designated

location on the site where containerized wastes are gathered prior to off-site
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disposal. Containerized liquid and solid wastes, typically in 55 gallon drums, are

collected from numerous locations at the facility and brought to the Container

Accumulation Area. The containers are segregated based on waste compatibility and

remain in this area until arrangements are made for off-site disposal. The containers

are closed at all times while they are being accumulated.

•  Structural Description: The Container Accumulation Area is a concrete slab sloped

into the containment area. The front (western half) area is used as a staging area to

ship and receive containers, while the back (eastern half) area is used for
/

accumulation of containers. The accumulation area is divided into three segregated

areas by concrete containment curbs that provide positive containment for all wastes.

Each segregated area is 14 feet wide and 20 feet long. The three areas are covered

with a structure that has a roof and three walls.

•  Period of Operation: The Container Accumulation Area was constructed'in 1985

and is currently in use.

•  Wastes Managed in Unit: The Container Accumulation Area is used" to collect and

prepare for shipping the following containerized wastes:

►  waste jet fuel, paint, aliphatic petroleum solvents (DOOl)

►  waste acetone (DOOl, F003)

►  waste sodium hydroxide, potassium hydroxide (D002)

►  waste 1,1,1 -trichloroethane (FOO1)

►  waste oil and other materials contaminated with 1,1,1-trichloroethane (FOOl)

►  chromium contaminated plating wastes (D007)

—  j
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►  Connecticut regulated waste oils and coolants (CR01/CR02)

►  other non-hazardous solid wastes
t

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in avmlable records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J-11 Original Container Accumulation Area

•  Location: The Original Container Accumulation Area is located just east of

Building 13 and is indicated as SWMU #11 in Figure J-1.

•  Type of Unit: This unit was originally planned to be the facility's main less than 90

day container accumulation area for hazardous and Connecticut regulated wastes.

•  Description of Operation: As described in Section A, this location was identified

as the storage area for drums of waste in the facility's original Part A submitted in

1980. This area was only used to accumulate hazardous waste for less than 90 days,

and this use was discontinued in 1984. This area is now used for the storage of

compressed gas cylinders.

•  Structural Description: This unit consisted of a paved area used for waste drum

accumulation.
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Period of Operation: The area was used as a less than 90 day waste container

accumulation area from prior to 1980, until 1984, and has since been used for non-

waste related activities as described above.

Wastes Managed in Unit: Containers (primarily 55 gallon drums) of the following

waste materials were accumulated in this area:

►  waste jet fuel, paint, aliphatic petroleum solvents (DOOl)

►  waste acetone (DOOl, F003)

►  waste sodium hydroxide, potassium hydroxide (D002)

►  waste 1,1,1-trichloroethane (FOOl)

►  waste oil and other materials contaminated with 1,1,1-trichloroethane (FOOl)

►  chromium contaminated plating wastes (D007) ^

►  Connecticut regulated waste oils and coolants'(CR01/CR02)

►  other non-hazardous solid wastes

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous
f

wastes or hazardous constituents to the environment from this SWMU have

occurred.
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J-12 Container Accumulation Areas A and B

•  Location: Container Accumulation Areas A and B are located along the southern

property boundary, and are west of Building 18. This location is indicated as

SWMU #12 in Figure J-1.

•  Type of Unit: This SWMU was formerly a less than 9Q day container accumulation

area for hazardous wastes,

•  Description of Operation: The Container Storage Areas A and B were the

designated location on the site where containerized wastes were accumulated prior to

off-site disposal. Containerized liquid and solid wastes, typically in 55 gallon

drums, were collected from numerous locations at the facility and brought to the

Container Accumulation Area A or B, The containers were segregated based on

waste compatibility and remained in the areas until arrangements were made for

off-site disposal. The containers were closed at all times while they are being

stored,

•  Structural Description: The Container Storage Areas A and B are sloped concrete

slabs. Each storage area is a separate area and are provided with containment dikes

that are low concrete block walls. Each segregated area is approximately 12 feet

wide and 22 feet long. The two areas are each covered with a roof,

•  Period of Operation: The Container Accumulation Area was constructed in 1983

and has not been used since 1986. A Closure Plan for these areas has been prepared

and submitted to the DEP for approval.
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• Wastes Managed in Unit: The Container Storage Areas A and B had been used to

collect and store, prior to shipping, the following containerized wastes:

►  waste jet fuel, paint, aliphatic petroleum solvents (DOOl)

►  waste acetone (DOOl, F(X)3)

►  waste sodium hydroxide, potassium hydroxide (D002)

►  waste 1,1,1-trichloroethane (F(X)1)

►  waste oil and other materials contaminated with 1,1,1-trichloroethane (FOOl)

►  chromium contaminated plating wastes (D007)

►  Connecticut regulated waste oils and coolants (CR01/CR02)

►  other non-hazardous solid wastes

•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J-13 Sludge Roll-off Container Area

•  Location: The Sludge Roll-Off Container Area is located near the southern property

boundary, and is just north of Building 71. This location is indicated as SWMU #13

in Figure J-1.

c

•  Type of Unit: This SWMU is a less than 90 day container accumulation area for

hazardous wastes.
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•  Description of Operation: Metal hydroxide sludge settled in the clarifier of the

;  / Chemical Wastewater Treatment System is dewatered using a filter press. At

I  ;

I  \

I

periodic intervals, the filter cake is removed from the filter press and transferred to

the roll-off container. When the roll-off container becomes full, or within 90 days,

the roll-off container is removed for off-site disposal of the sludge.

Structural Description: The sludge container is a standard over-the-road 20 cubic

yard roll-off steel box with a tarp cover. While accumulating waste, the roll-off is

located on a concrete slab that is equipped with a containment berm. The berm is
I

designed so that any spills and/or rainwater collected in the containment area can be

pumped to the Chemical Wastewater Treatment Plant.

Period of Operation: The Sludge Roll-Off Container Area has been in use since

1986 to the present time.

Wastes Managed in Unit: This unit is used to accumulate metal hydroxide sludge

from the treatment of electroplating wastewaters, which Is a F006 hazardous waste.

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

I  wastes or hazardous constituents to the environment from this SWMU have

occurred.
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J-14 Metal Chips Oily Water Sump

•  Location: The Metal Chips Oily Water Sump is located near the northwest comer

of Building 13 and is indicated as SWMU #14 in Figure J-1.

•  Type of Unit: This SWMU is an underground collection and transfer sump.

•  Description of Operation: Metal chips generated in the various machining

operations on the site are collected and accumulated in two outdoor bins, and are

periodically removed by an outside scrap metal dealer for recycling. Oil that is on

the chips from the machining operations, and any rainwater, drains from the

collection bins to the Oily Water Sump. The accumulated liquid^ in the sump is

pumped to the catch basin next to the Oil/Alum Tank, which is part of the

Stormwater and Wastewater Collection System (see Section J-5), and is eventually

treated in the Oil Abatement Plant.

•  Structural Description: The Oily Water Sump is an underground rectangular tank

made of steel plate encased in concrete. The sump is approximately 30 feet by 10

feet by 15\feet, and is equipped with a sump pump that is manually controlled to

periodically empty the sump.

•  Period of Operation: The Oily Water Sump was constmcted prior to 1970 and is

^  currently in use.

•  Wastes Mjanaged in Unit: This unit is used to manage insoluble oil which is a
I

Connecticut regulated waste (CR02). '

A Wehranll]DC!7fl(?csl[itscsDD J-30



Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.
\

J-15 Soil Pile

Location: The soil pile is located on the southwestern comer of the property, and is

indicated as SWMU #15 in Figure J-1.

TypC/ of Unit: This SWMU is a solid waste pile.

Description of Operation: Approximately 11,(X)0 cubic yards of soil from a

building excavation was transported to this location for on-site treatment. The

treatment process consisted in spreading soil in thin layers in a paved treatment area

and turning the layers at periodic intervals to remove the hydrocarbons/present in the

soil.

Structural Description: The soil pile and the treatment area are situated on paved

surface. The area is surrounded with hay bales to control sediment transport, and

rainwater runoff is collected and pumped to the Oil Abatement Plant for treatment.

Period of Operation: The soil was removed from the excavation site in 1990 and

moved to its present location. The treatment process was ended in 1991.
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Wastes Managed in Unit: The waste managed in this unit was soil contaminated ,

by low levels of petroleum hydrocarbons. The treated soil has been approved by the

DEP for off-site disposal as cover material at municipal landfills, or on-site as fill.

Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or hazardous constituents to the environment from this SWMU have

occurred.

J-16 Surface Impoundments

•  Location: The four surface impoundments formerly associated with the Chemical

Wastewater Treatment System were located in two areas at the southern property

boundary, to the south and the east of Building 18. This area is indicated as SWMU

#16 in Figure J-1.

•  Type of Unit: These SWMUs were designated as RCRA surface impoundments.

•  Description of Operation: The surface impoundments had two separate functions

as they relate to the operation in Building 18. As wastewater was sent from the

production areas to Building 18 for treatment, it was collected in the Equalization

Lagoon (Lagoon #1) prior to being introduced into the treatment process. After

treatment, which was the chemical precipitation of dissolved heavy metals, the

' sludge was discharged to one of three Settling Lagoons (Lagoons #2, #3, and #4)
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where the precipitated metal hydroxide sludge would settle and be dewatered. As

necessary, the sludge would be removed for off-site disposal.
«

•  Structural Description: This waste management unit consisted of an Equalization

Lagoon and three Sludge Lagoons. The Equalization Lagoonjvas a 25,600 ft^

bentonite-Iined basin, while the three Settling Lagoons were different sized

(9,140 ft^, 7,920 ft^, and 12,600 ft^) unlined basins.

•  Period of Operation: The Equalization and Sludge Lagoons were constructed in

1958 and were operated until 1986.They were replaced by the addition of an

equalization tank and filter press. Closure activities for the lagoons commenced in

1987 and were certified complete May 22 1990, in accordance with a DEP/EPA

approved Closure Plan.

• Wastes Managed in Unit: The hazardous waste managed in the Equalization

Lagoon were as follows:

► Wastewater treatment sludges form electroplating operations (F006)
I

►  Spent cyanide plating bath solutions from electroplating operations (F007)

►  Spent stripping and cleaning bath solutions from electroplating operations where

cytmides are used in the process (F009)

The hazardous waste managed in the three Settling Lagoons was sludge generated

from the treatment of electroplating wastewater (F006).

•  Evidence of Release: Groundwater data collected from the detection and assessment

monitoring systems installed for the four surface impoundm.ents indicate that the

principal inorganic contaminants cadmium, chromium, nickel, and cyanide may have

Wehran[l[]ii^(7ti{ijtS(S(}Q J-33



I

L

been released from these units. Groundwater monitoring data for the impoundments

is presented in Section E-1 and E-2.

J-17 Causeway

Location: The causeway is located along the site's Housatonic River waterfront in

the southeast portion of the facility. This area is indicated as SWMU #17 in Figure

J-1.

Type of Unit: This SWMU is a filled area reportedly containing some solid waste.

Description of Operation: The causeway was constructed in the 1930s. Additional

fill materials were placed on the northern edge of the causeway in the 1950s and
I  /

1960s. The causeway was used as an access-way to the Housatonic River for

amphibious aircraft manufactured at the site in the 1930s and 1940s. The causeway

area was also periodically used for fire training in the 1950s and 1960s. Building

#59, which is located on the causeway was constructed in 1968 and was used to

store explosives.

Structural Description: The causeway consists of compacted soils and other

structural fill materials on which a roadbed was constructed for a runway.

Period of Operation: The causeway was constructed in the 1930s and was used

until sometime in the 1970s when use of Building #59 was discontinued.
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•  Wastes Managed in Unit: Reportedly some solid waste materials including

asbestos and construction debris were used as fill in this area.

•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardpus
r

wastes or hazardous constituents to the environment from this SWMU have ̂

occurred.

L  '

J-18 Building 65 Area

•  Location: The Building 65 area is located in the northeastern portion of the facility.

This area is indicated as SWMU #18 in Figure J-1.

•  Type of Unit: This SWMU is a filled area reportedly containing some solid waste.

•  Description of Operation: Filling of solid wastes along with dredge spoils and other
r

materials.

•  Structural Description: This area historically received quantities of fill material to

elevate it above the level of the Housatonic River and support buildings and other

structures to expand the facility to the east. Building 65 is the most recent building

to be constructed in this area.

•  Period of Operation: Filling is believed to have been performed in this area in the

1940s, including the approximately 8 acres of land added to the site by hydraulic

dredging of the Housatonic River.
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Wastes Managed in Unit: Historical filling of this area has reportedly included

construction debris, scrap, and other solid wastes (in addition to dredge spoils, soils,

and structural fill).

Evidence of Release: Soil sampling in this area in 1990 during construction

activities for Building 65 indicated that some soil contained petroleum

hydrocarbons, chromium and lead. Analytical data for soil sampling conducted in

the Building 65 area was submitted to Ms. Joan Jouzaitis of US EPA Region I on

May .13, 1991 (see Attachment 5-B of this submittal).

J-19 Waste Paint Tank

•  Location: The exact location of the former waste paint tank is unknown.

Reportedly, this tank was located in the area between Building #2 and Building #3.

The approximate location of this tank is indicated as SWMU ̂19 in Figure J-1.

•  Type of Unit: This SWMU was a waste tank.

•  Description of Operation: Waste paints generated in the paint shop were

reportedly accumulated in this tank prior to disposal.

•  Structural Description: Unknown.

•  Period of Operation: Unknown. Believed to be operating in the 1940s and

possibly the 1950s prior to being taken out of service.

Wehiwi(l[n!!7Qi}tol[iti(S^ j-36
9



• Wastes Managed in Unit: The specific types of waste paint managed in this unit
r

are unknown,

•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous

wastes or, hazardous constituents to the environment from this SWMU have

occurred.

J-20 Building #19 Dry Well

•  Location: The former dry well was located inside the southwest comer of Building

#56. Reportedly, use of this dry well was discontinued prior to construction of the

existing Building #19 in the same area in 1987. The approximate location of this dry

well is indicated as SWMU #20 in Figure J-1.

•  Type of Unit: This SWMU was a dry well.

•  Description of Operation: Wastewaters or possibly other solid wastes were

reportedly discharged to the dry well.

•  Structural Description: The dry well was reportedly constructed of concrete with a

gravel bottom.

•  Period of Operation: Unknown.

®  Wastes Managed in Unit: The specific types of solid wastes that may have been

managed in this unit are unknown.
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•  Evidence of Release: In accordance with 40 CFR 270.14(d)(2), there is no

documentation in available records which would indicate that releases of hazardous
«

wastes or hazardous constituents to the environment from this SWMU have

occurred.
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Section K

Other Federal Laws

[40 CFR 270.14 (b)(20); 270.3]

Textron Lycoming believes the post-closure activities proposed in this application are in

^  compliance with the following federal laws:

•  Wild and Scenic Rivers Act

•  National Historic Preservation Act of 1966

•  Endangered Species Act

®  Fish and Wildlife Coordination Act

1  • Coastal Zone Management Act.
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Section L

Certification

L-1 Certification of Application by a Principal
of the Company [40 CFR 270.11]

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified

personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to be the best of my knowledge and
belief, true, accurate, and complete. I am aware lliat there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing

violations.

Date:
Signature:

Name: Rnnald

'A C

"C
Mpwrnmh

TifiP- Vice President. Manufacturing
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