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ENV-1 14 Water Use Response to ENV-1 14 AmerGen
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Annual Surface Water Report - Calendar AmerGen
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Additional Terrestrial Wildlife Habitat Council. 2005. Site Non-AmerGen
Documents Assessment and Wildlife Management

Opportunities Report for Exelon
Corporation's Three Mile Island Generating
Station. October.

Air Quality/Met Annual Report on the Meteorological AmerGen
Monitoring Program at the Three Mile Island
Generating Station 2006



Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-4 Topic: Terrestrial Review

Environmental Audit

Status: Accepted by NRCSource: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: Have any invasive species been seen or documented on the site? Are any invasive species populations being
managed, or have been managed in the past?

Date Received: 3/19/2008 Response Date:

Response: No invasive terrestrial species have been documented on the site, and none are being managed or have been
managed in the past.

TMI has been treating river water and circulating water systems for Asiatic clams since the 1990s. TMI continues to
treat plant cooling water and fire service water twice per year using a GE Betz biocide (Spectrus CT 1300). The
chemical treatment is effective and is authorized under the station NPDES permit.

TMI and other Susquehanna River power plants continue to actively monitor for zebra mussels and other fresh water
mussels. Zebra mussels have been identified in the upper reaches of the Susquehanna River. There have been no
impacts on any Susquehanna River power plants so far.

5/28/2008 2:31:56 PM Page 4 of 119
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OBJECTIVE

The objective of all work covered by these documents is to maintain safe, reliable

and economical electric service, through effective line clearance and satisfactory

public relations.

SCOPE OF SERVICES

The right-of-way shall be free of all vegetative obstructions which interfere or may

interfere with the construction, operation, maintenance and repair of the electric facilities.

The Contractor's work is described in detail and shall be completed in conformance with

these specifications and all other provisions of the contract documents.

GENERAL POLICY STATEMENT

This contract will be under the direct supervision of the contracting agency or its

authorized representatives. FirstEnergy, at its sole discretion may make changes altering,

adding to, or reducing the extent of the Work. Such changes shall be initiated by written

order of FirstEnergy and Contractor shall submit the proposed cost or credit to

FirstEnergy for any changes in the Work within 15 working days after receipt of the

written order for FirstEnergy's approval. Such changes to the Work shall not proceed

without FirstEnergy's approval.

The Contractor shall furnish competent supervision as required, and may designate a

Supervisor as the Contractor's representative in all manners relating to the work to be

performed. The Contractor shall have full responsibility for the work and good conduct of

its employees. Directions and instructions shall be given to such employees by the

Contractor or its representatives and in no circumstances by FirstEnergy or its

representatives.

A copy of the FirstEnergy Vegetation Management Specifications shall be given to every

crew before starting work on any project and Contractor and the Contract Supervisor

shall go over the FirstEnergy Vegetation Management Specification with every crew
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member prior to starting work under any project.

CONTRACTOR EMPLOYEE STAFFING

The Contractor shall keep and be able to provide to FirstEnergy a list of employees

working on FirstEnergy property including name, classification and home phone of all

employees.

When projects have begun there will be sufficient personnel and equipment working on

that project to maintain a presence at all times until the job is completed unless otherwise

approved by the FirstEnergy Representative.

REPLACEMENT OF CONTRACTOR EMPLOYEES

The Contractor shall employ personnel qualified to perform the work. If a FirstEnergy

Representative determines Contractor's employee to be unsatisfactory, the Contractor

shall replace this employee immediately. This does not require the Contractor to

terminate the employment of any employee replaced.

IDENTIFICATION OF CONTRACTOR'S EMPLOYEES AND EQUIPMENT

All Contractor personnel shall have photo identification that includes the employee name,

company and the Contractor's office telephone number.

All vehicles utilized for work under this specification shall be clearly marked with

Contractor's name or logo.

APPEARANCE OF CONTRACTOR'S EMPLOYEES AND EQUIPMENT It

shall be Contractor's responsibility to provide employees which are neat and orderly.

Contractor's equipment shall be maintained in a safe, clean and satisfactory working

condition to keep downtime to a minimum. Charges shall cease for any labor and/or

equipment that becomes unproductive by incapacitated equipment. Charges will resume

when equipment is restored to its normal operating condition.
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STORM EMERGENCY WORK

Throughout the term of the contract it may become necessary for the Contractor to

assist FirstEnergy in providing emergency tree clearing services. The Contractor shall

provide telephone numbers in order to be reached on a 24-hour basis.

EMERGENCY CALL OUT

In the event of an emergency, including but not limited to a storm, First Energy shall

have the right to direct the Contractor to relocate crews working in the system to areas

where they are needed, as a result of the emergency. All requests for line clearance tree

crews to be released to another utility for storm work (or any other reason) shall be

approved by FirstEnergy, prior to relocation of any crews.

When severe winds, ice storms, or other conditions require emergency assistance, the

Contractor shall provide necessary labor and equipment within 45 minutes of receiving

the call-out request from FirstEnergy. Charges for call-out work will begin when the crew

reports to the FirstEnergy reporting location and will end when the crew is advised that

work is no longer required by FirstEnergy. The Contractor shall maintain equipment,

materials and supplies in preparedness for storm or emergency work and provide

emergency assistance in the manner as set forth by FirstEnergy.

COMMUNICATION BETWEEN CONTRACTOR AND UTILITY

All Contractor field supervisors shall provide a mobile communication system that will

enable the FirstEnergy representative to contact them regarding both routine and

emergency issues. This system shall be capable of transmitting and receiving

communications.

CONTRACTOR COMPLIANCE

The Contractor shall review assigned work in progress to ensure compliance with

clearance requirements, work standards, planned work procedures, and efficient

utilization of personnel, equipment, tools, and material. Contractor personnel shall be

properly trained to perform the work proficiently and safely so as to comply with all
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applicable laws, regulations, and local ordinances. Contractor shall adhere to the

requirements and intent of this Specification which requires that the necessary forms and

reports are properly prepared and processed.

COMPLAINT RESOLUTION

The Contractor shall make every effort to contact the customer within 48 hours after a

claim is turned in to FirstEnergy. The Contractor shall make every effort to satisfactorily

settle, within a reasonable time any loss, damage, or liability after it arises or occurs for

which the Contractor is responsible under these specifications. A written report of the

claim and settlement shall be submitted within one week of settlement as directed to do

so by a FirstEnergy representative. (Exhibit 1, Form 1014)

DAMAGES AND UNPLANNED OUTAGES CAUSED BY CONTRACTORS

ACTIONS

The Contractor will be billed by FirstEnergy for any unplanned outages resulting from

the Contractor's actions, including the cost incurred by FirstEnergy to repair facilities

that are damaged by the Contractor's negligent action.

The Contractor shall do all things necessary or expedient to properly protect any and all

parallel, converging or intersecting lines, joint line poles, highways and any and all

property of others from damage. In the event that damage occurs in the course of the

work, the Contractor shall, at its own expense, restore any of all such damaged property

immediately to as good a state as before such damage occurred. The Contractor shall

report the outcome to FirstEnergy as directed to do so by a FirstEnergy representative.

In case of power line flash, line contact, interruption, or damage FirstEnergy

Dispatching shall be notified immediately and then Regional Forestry. If a tree should

contact a sub-transmission or transmission line, the Contractor should not remove the

tree from the conductor until a FirstEnergy Representative states that the Contractor is

clear to remove the tree.
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DAMAGED ELECTRICAL EQUIPMENT NOT CAUSED BY CONTRACTOR'S

ACTIONS

Damaged electrical equipment (for example: broken crossarms, broken insulators, loose

guy wires, leaking transformers, etc.), unusual vegetative conditions, or unsafe electrical

conditions shall be reported to FirstEnergy.

TRAFFIC CONTROL

The Contractor shall follow all appropriate Federal, State and Local traffic control laws

and procedures while performing any work under this specification. The Contractor shall

provide safe and effective work areas and warn, control, protect and expedite vehicular

and pedestrian traffic.

GUARDS AND PROTECTIVE DEVICES

The Contractor shall provide and keep the necessary guards and protective devices at

locations where work is being performed to prevent accidents to the public or damage to

the property of FirstEnergy or the Public.

SAFETY PRECAUTIONS AND PROTECTION TO PROPERTY

The Contractor shall plan and conduct the work to adequately safeguard all persons and

property from injury.

The Contractor shall take the necessary precautions to render the Work secure in order to

decrease the probability of accident from any cause and to avoid delay in completion of

Work. The Contractor shall use proper safety appliances and provide first aid treatment

and ambulance for emergency treatment of injuries and shall comply with all applicable

Federal, State and Local Laws, rules and regulations with regard to the safe performance

of the work.
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SCHEDULING

The Contractor shall schedule and report daily and annual work, coordinate and assign

labor, equipment, tools and material required for efficient and timely completion of

assigned work.

Work locations of all crews must be reported to the respective FirstEnergy office

before 8:00am each day or as directed by an authorized FirstEnergy representative.

The scheduling of all projects is the Contractor's responsibility except in cases of critical

need as determined by FirstEnergy. FirstEnergy may, at its discretion, require that

specific sites be completed in order to maintain service reliability.

PROGRESSION OF WORK

The Contractor shall work progressively along the main circuit feeder from the substation

and shall complete all work in the circuit before starting work on another circuit.

LANDOWNER NOTIFICATION

Except in outage situations or emergency restoration, the Contractor shall make

reasonable attempts to notify all landowners, municipalities, government agencies or

others having jurisdiction, prior to doing work, unless such notification has been attained

and furnished to the Contractor in writing by FirstEnergy. Upon request the contractor

shall provide proof of notification for removal and or application of a FirstEnergy

approved herbicide to brush or trees that interfere or could interfere with conductors.

PROCEDURE FOR REFUSALS AND SKIPS AND INTERRUPTION OF

ELECTRIC SERVICE

When work is refused or limited in such a manner as to not allow prescribed clearances in

accordance with the FirstEnergy Vegetation Management Specification, the Contractor

shall not perform any work on the property until the refusal is resolved. The Contractor

shall notify FirstEnergy in writing within ten working days.
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FirstEnergy will attempt to resolve work refusals within 60 days or before Contractor

relocates to another area (greater than 15 miles from reporting location). When work

refusals are not resolved within 60 days or before Contractor relocates to another area

(greater than 15 miles from reporting location) only travel time to complete refusal work

will be paid on a Time and Material basis.

When consent for herbicide application is refused or when an area is intentionally

skipped, the Contractor shall notify FirstEnergy promptly in writing.

The following information is to be provided for work refusals and herbicide refusals: 1)

name and address of property owner refusing or owner of area skipped, 2) when and by

whom the request was made including the nature of the request, 3) the reason for the

refusal or skip, 4) the location of the refusal or skip in relation to FirstEnergy facilities, 5)

a description of the type and amount of work which needs to be performed, 6) any other

background information which may be of assistance in determining the location of the

property owner, and 7) the nature of refusal or possible solutions. (Exhibit 3, Form 418).

When it is necessary to interrupt electric service due to the hazardous condition of the

vegetation the Contractor shall notify FirstEnergy promptly in writing. FirstEnergy will

attempt to schedule the interruption of electric service within 60 days or before

Contractor relocates to another area (greater than 15 miles from reporting location).

When the interruption of electric service is not scheduled within 60 days or before

Contractor relocates to another area (greater than 15 miles from reporting location) only

travel time to complete the work will be paid on a Time and Material basis.

RECORD KEEPING

The Contractor shall complete weekly timesheets supplied by FirstEnergy for all work

completed during the previous week. The timesheets are to be submitted by the following

Tuesday morning to the Regional Forestry Office. When filling out the weekly

Timesheets, the Contractor shall refer to the Instructions for Filling out the

FirstEnergy Weekly Timesheets. (Exhibit 4- Form 400.1).
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For recording purposes, a tree qualified for "tree pruned" status shall be defined as being

a plant with a central trunk that is six inches (6") in diameter at breast height (DBH).

Breast height shall be 4.5 feet above ground level. Multiple trunks originating from the

same common root crown shall be considered as one (1) tree. The trunk with the largest

diameter will be considered to be the size of the tree.

DISTRIBUTION CLEARING ZONE

The degree and type of tree clearance required for electric lines to function effectively is

dependent on the voltage of the conductor, the type of tree, its growth rate and branching

habit.

The distribution clearing zone is defined as a corridor measured at a distance of fifteen

feet (15') on either side of the pole line or to the established large tree edge, whichever is

greater in width. Emphasis is to be placed on controlling all incompatible vegetation

within this clearing zone. All incompatible vegetation overhanging the clearing zone

corridor shall be pruned back to the main stem, only if specified by Regional Forestry. In

cases where incompatible vegetation is not controlled, such as in maintained lawn areas,

vegetation shall be pruned following directional pruning methods and as further defined

in the current ANSI 300 Standards and Amendments. Pruning shall be done in such a

manner to achieve a minimum of four years of clearance from FirstEnergy primary

conductors based on tree species and growing conditions. In cases where four years of

clearance is unattainable twelve feet (12') of clearance around primary conductors shall

be achieved. (Refer to Procedure for Refusals and Skips page 9.)

Regardless of tree species, structures with fuses or disconnects must have all woody

vegetation cleared within an eight foot (8') radius of the fuse/disconnect side of the

structure.

When pruning for an individual tree on an assigned circuit, the contractor must clear for

all circuits on the structure whether it is Transmission or Distribution.
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When pruning for overhang clearance, dead or structurally weak limbs which could

fall or blow into the conductor shall be removed.

Priority trees located in the inspection zone, which is the area between fifteen feet (15')

and twenty feet (20') from pole line, shall be maintained as directed by an authorized

FirstEnergy representative, to mitigate obvious hazards to FirstEnergy facilities. Priority

trees located outside the inspection zone shall be addressed as directed by the FirstEnergy

representative.

SECONDARY VOLTAGES CLEARING ZONE

The degree and type of tree clearance required for secondary voltages to function

effectively is dependent on the construction of the conductor, the type of tree, its growth

rate and branching habit.

Secondary circuits include all facilities between the transformer pole and the final pole on

the line. Services are defined as the span from the last pole to the customer's service

entrance.

Open Wire Secondary Conductors Branches that are contacting bare open wire secondary

conductors are to be pruned to achieve four feet (4') of clearance and/or eliminate

mechanical strain, displacement or abrasion of the conductor. Parent branches and the

main tree trunk may remain in the secondary clearing zone providing that the branches

and the tree are structurally sound and not mechanically straining, displacing or in direct

contact with the conductors.

Open Wire and Triplex Services and Triplex Secondary Conductors Branches that are

contacting open wire and triplex services and triplex secondary conductors that are

creating mechanical strain, displacement, or abrasion shall be pruned to eliminate the

strain, displacement or abrasion of the conductor. Large limbs in excess of 3-inches in

diameter that are contacting the conductor and are causing mechanical strain,

displacement or abrasion shall be reported in writing to the Forestry Representative.
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Street Light Wire and Luminaries This work is only required as directed by an

authorized FirstEnergy representative. When required, branches contacting street light

wires shall be pruned to provide at least one foot (1') of clearance. The clearing zone for

street light luminaries extends five feet (5') from, and 360 degrees around the luminary

horizontally. The area below the luminary shall be cleared in the manner of a cone with

45-degree sides.

TRANSMISSION CLEARING ZONE

The transmission clearing zone corridor will be identified and its information given to the

Contractor prior to commencement of corridor maintenance activities. Emphasis is to be

placed on controlling all incompatible vegetation within this identified clearing zone

corridor or to the large tree edge, whichever is greater in width. In cases where

incompatible vegetation is not controlled, vegetation shall be pruned following

directional pruning methods as defined in the ANSI 300 Standards and Amendments.

Pruning for the transmission corridor is dependent on the voltage of the conductor and

shall be done in such a manner to achieve a minimum of five years of clearance. In cases

where five years of clearance is unattainable the following clearances shall apply:

" Transmission lines operating at 23kV - 69kV shall be cleared fifteen feet (15')
from the conductor.

* Transmission lines operating at 115kV - 138kV shall be cleared twenty-five feet
(25') from the conductor.

* Transmission lines operating above 138kV shall be cleared thirty feet (30') from
the conductor.

In New Jersey, 34.5 off road corridors, not on common corridor with transmission, all

incompatible vegetation overhanging the clearing zone corridor shall be pruned back to

the main stem. If a tree cannot be pruned properly, then the tree should be removed.

For 34.5kV cable construction in New Jersey, vegetation shall be pruned to provide a

minimum of five feet (5') of clearance from the cable or equipment. Any growth within

five (5') feet should be pruned back to the main stem. If the tree cannot be pruned in this

manner it should be removed.
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Transmission & Distribution on a Common Corridor

All vegetation management for the transmission facilities will be performed on the

transmission vegetation management cycle. In cases where distribution facilities are

located on the transmission corridor, incompatible brush on the floor of the transmission

corridor will be controlled. All other vegetation activities for distribution facilities within

the transmission corridor will be performed on the distribution cycle. Distribution

facilities include primary, secondary and services. Note: in New Jersey, where 34.5

facilities are within the transmission corridor the entire corridor will be managed on the

transmission vegetation management cycle. Also, the 34.5/distribution corridor will be

maintained on the 34.5 maintenance cycle in New Jersey.

Transmission Facilities with Distribution Under build

Transmission over build will be maintained with the transmission facilities on a 4 or 5

year transmission vegetation management cycle. An inspection of the distribution facility

will be performed and if work is required Distribution Forestry will be notified.

Distribution under build will be maintained with the distribution facilities on a 4 year

vegetation management cycle. An inspection of the transmission facility will be

performed and if work is required Transmission Forestry will be notified.

Common Corridor- Highest Voltage Hierarchy

Vegetation management work on transmission corridors that have multiple transmission

facilities running parallel on a common corridor shall be performed in accordance with

the schedule for the highest voltage line on the corridor. (Example a 345kV line runs

parallel with a 138 kV line. If the 345kV facility is on schedule for maintenance then the

entire corridor is managed. If the 138kV is on schedule then this common corridor area is

not maintained until the 345 kV vegetation management schedule).

Requirements for Clearing Access

On transmission clearing zone corridors, a fifteen foot (15') wide access lane shall be cut

and treated with herbicide to allow travel from structure to structure (including fence
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rows). This access lane shall be wide enough for line maintenance and vegetation control

equipment and personnel for the duration of the maintenance cycle. Where practical,

utilize the path of least resistance or existing access lanes located on the corridor. The

access path is required on corridors that are accessible by mechanical equipment, unless

otherwise specified by FirstEnergy.

All brush and trees shall be removed and treated in the tower centers. All brush and

trees shall be cleared from all structures at the ground line to a distance of five feet (5')

unless otherwise specified by FirstEnergy.

CLEARING ZONE CORRIDOR CLEARANCE FOR NEW DISTRIBUTION,

SUBTRANSMISSION, OR TRANMISSION CONDUCTORS

On new construction, the clearing zone corridor shall be cleared to the width and under

the conditions as stated on the detailed property and provision list furnished by

FirstEnergy, or as otherwise instructed by FirstEnergy.

Trees dangerous to the conductor located on the clearing zone corridor and those adjacent

to the clearing zone corridor shall be removed as determined by FirstEnergy.

All vegetation that is removed shall be cut as closely to the ground line as possible and

shall not exceed a height of three inches (3") above the ground level unless otherwise

specified by FirstEnergy.

Trees, brushwood, and slash shall be placed or disposed of as designated by the detailed

property and provision list or specified by FirstEnergy. Designated trees are to be left in

lengths as long as possible, preferably whole tree lengths and shall be placed in neat piles

with the tree lengths parallel to and along the edge of the clearing zone corridor and

separated from other piles or wind rows.

Slash and brushwood generated from the clearing operation shall be placed in piles or

windrows along the edge of the clearing zone corridor and separated from other piles

unless otherwise specified by FirstEnergy. Any disposal of brush, wood, slash, logs or

trees shall be in accordance with the laws and regulations of the appropriate governing
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authority.

TREE PRUNING METHODS

All pruning, both initial and re-pruning, shall be done in accordance with modem

arboriculture standards using the current ANSI 300 Standards and Amendments.

Directional pruning is the preferred method of line clearance pruning. Whenever

possible, the Contractor shall obtain clearance in this manner.

The drop crotch method will be used.

Pruning cuts are to be made back to the main stem; or to a lateral branch which is at least

one third the diameter of the portion being removed. Limbs shall not be stubbed off at the

edge of the clearing limits. Pruning shall be done in a manner that will promote growth

away from the power lines.

Dead branches and structurally weak limbs overhanging primary conductors shall

be removed.

A minimum number of cuts shall be utilized to achieve required clearances.

Where practical, cuts should be primarily restricted to large diameter branches, made well

within the crown. Shaping through the use of small diameter branches in the outer crown

shall be avoided.

Cuts are to be made outside the branch bark ridge leaving no stub.

Precautions shall be taken to avoid stripping or tearing of bark when cutting limbs.

All severed twigs, branches and limbs shall be removed from pruned trees.

The practices known as "shearing", "stubbing", pollarding, or "rounding over" shall be

avoided. Exceptions to drop crotch and directional pruning techniques shall be used only

when indicated as being acceptable by the FirstEnergy representative.
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TREE REMOVAL

A woody plant six inches (6") in diameter at four and one-half feet (4.5') above the

ground (DBH) will be considered for purposes of recording a tree. All growths less than

this measurement will be considered brush.
Trees that are expected to be removed are those that are:

* Dead or defective which constitute a hazard to the conductor.

* Trees that have fast growth rates or trees that cannot be pruned for effective

conductor clearance.

* Immature trees, generally classified as brush.

* Trees that are overhanging the primary conductors and are unhealthy or structurally

weak.

" All priority trees located adjacent to the sub-transmission and transmission clearing

zone corridor that are leaning towards the conductors, are diseased, or are

significantly encroaching the clearing zone corridor.

* All incompatible trees that are located within the clearing zone corridor.

All trees removed shall be cut flush with the ground line except where other treatment is

designated by mutual agreement with property owners or public authorities. All live

stumps (except conifers) shall be treated with a FirstEnergy approved herbicide.

BRUSH REMOVAL

Brush that is interfering with the conductor or may grow to such height that will interfere

with the conductor shall be removed and or treated with a herbicide.

The Contractor shall remove all incompatible brush and shall not prune brush.

All tree and brush removals shall be cut as low as practical, no higher than three

inches (3") from and parallel to the ground line.
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Mowing of brush on the clearing zone corridor by use of a hydroaxe, brushog, etc., is

only permitted with prior authorization of an authorizedFirstEnergy representative.

Mowing shall be performed as specified by FirstEnergy. Every effort shall be made,

during mowing, to preserve patches of desirable vegetation.

HERBICIDE BRUSH CONTROL

The contractor shall use the proper and appropriate herbicide treatment in accordance

with the FirstEnergy Guide to Vegetation Control with Herbicides. FirstEnergy expects

all incompatible vegetation on the corridor be controlled, with the cut surface treatment

being the minimum chosen treatment. In cases where a landowner will not allow at least

the minimum treatment, the contractor will consider this a refusal and provide the

required refusal information to the FirstEnergy representative, as described in this

specification.

Unless otherwise specified, the herbicides used shall be provided by FirstEnergy. All

herbicides shall be applied by the Contractor in accordance with the manufacture's label

instructions.

The Contractor shall meet the following requirements when applying herbicides: Hold a

current and appropriate pesticide application license from the appropriate State

Department of Agriculture or its approved equivalent. Conform to all state, local and

federal laws governing the herbicide used. Apply the herbicide under the direct

supervision of a certified applicator and in accordance with the herbicide label

instructions.

Herbicide applications are to be made in a manner assuring restriction of applied material

to the target.

Areas of treated clearing zone showing evidence of incomplete coverage shall be

re-treated immediately. It shall be the responsibility of the Contractor to inspect

the treated clearing zone within one month of treatment and retreat those areas

which have received incomplete application.
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Areas requiring re-treatment will be determined by inspection during the year following

the treatment and shall be done at no additional cost to FirstEnergy. Re-treatment will be

with the original herbicide solution and will be applied according to the guideline in

effect at the time of initial treatment. An authorized FirstEnergy representative will

determine the necessity for re-treatment. The general criteria for re-treatment of brush is

reduction of brush density and reduction in average height of brush.

All areas left untreated by the Contractor or that do not pass inspection shall be treated

during the next treatment season at no cost to FirstEnergy.

All stems of treated brush that are within five (5') of distribution voltages and that are

within fifteen feet (15') of the lines that are 23kV or above shall be cut. This shall apply

to all herbicide treatments and to locations where the conductor height is less than one-

hundred feet (100').

All areas that have conductor height of one-hundred feet (100') or more at

center line must be approved by FirstEnergy before the area is left untreated.

In areas where conductor height is less than twenty-five feet (25'), all brush

over five feet (5') must be treated and removed on 23kV and above.

The Contractor shall furnish all mixing and application equipment and shall be

responsible for transporting, storing, handling, mixing and applying herbicides used in

the immediate current operation. The Contractor shall supply the liquid carrier for the

herbicides unless it is made available by FirstEnergy.

Empty herbicide containers shall be triple rinsed by the Contractor using the

manufacture's label instructions unless refillable/returnable storage containers are being

used.

The contractor shall dispose of all empty herbicide containers by following all local, state

and federal requirements.
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HERBICIDE APPLICATION METHODS & TREATMENT

Herbicide application methods and treatment shall follow the guideline and be in

accordance with the FirstEnergy Guide for Vegetation Control with Herbicides.

SPECIAL CONDITIONS

On clearing zone corridors, a fifteen-foot-wide (15') access lane shall be cut and treated

with herbicide, to allow travel from structure to structure, unless otherwise specified by

FirstEnergy.

All brush and trees shall be cleared away from all structures at the ground line to a

distance of three feet (3') unless otherwise specified by FirstEnergy.

When tree houses are observed in trees that require pruning for clearance from the

conductors, the Contractor shall contact the property owner, explain the hazard, and offer

to remove the tree house. If consent is given, the contractor shall remove the tree house at

that time and prune the tree to the proper clearance distance or remove the tree if consent

is given.

If the property owner refuses to allow the contractor to remove the tree house, the

contractor shall prune the tree for line clearance at that time and notify FirstEnergy by

phone. While clearing the tree from the conductor, the contractor shall obtain the

property owner's name, address and phone number and reason for refusal. The contractor

is also to notify the FirstEnergy representative promptly in writing, giving property

owner's name, address, phone number and reason for refusal. A copy of the written

notice is to be sent to the Corporate Claims Department, 76 South Main St. Akron, OH

44308.

Trees that are near conductors and show signs of being climbed or being used in

children's play require special attention. The contractor observing this situation shall

contact the property owner, explain the hazard, and offer to remove the tree. If the

property owner consents to having the tree removed, it should be removed immediately.
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If the property owner refuses to allow the tree to be removed, the contractor shall prune

the tree for line clearance at that time, and notify the FirstEnergy representative by phone.

While clearing the tree from the conductor, obtain the property owner's name, address

and phone number, and reason for refusal. The contractor is also to notify the FirstEnergy

representative promptly in writing, giving property owner's name, address, phone

number, and reason for refusal. A copy of the written notice is to be sent to the Corporate

Claims Department, 76 South Main Street, Akron, Ohio 44308.

Down and span guys are to be freed of weight, strain or displacement because of pressure

caused by contact with tree parts, particularly from fast-growing trees. Vines growing on

poles, towers, and guy wires will be cut at ground line and as high as can be safely

reached from the ground. Stumps of vines will be treated using an approved cut surface

treatment. Notification to the property owner shall be given prior to removing cultivated

vines. All noxious vines should be removed, as directed by the designated FirstEnergy

representative, from poles, towers, and guys and treated with an appropriate herbicide. If

vines are entwined in electrical equipment, FirstEnergy shall be notified.

Communication conductors owned by FirstEnergy shall be maintained to the same

clearance as secondary voltages, or as directed by the designated FirstEnergy

representative. Allowance shall be made for wire sag and horizontal displacement due

to extreme weather conditions and high winds.

Antennas, their supports or other objects attached to or in a tree such that their placement

or maintenance has or would cause someone to be in close proximity to the conductor are

to be reported promptly in writing to FirstEnergy.

DEBRIS & WOOD DISPOSAL

The Contractor shall leave the wood that is too large to be chipped in handling lengths for

the property owner to cut into final firewood lengths. The Contractor shall communicate

this to the property owner at the time of notification. The Contractor shall document this

notification as directed by FirstEnergy.
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The Contractor shall satisfactorily dispose of all tree parts that are pruned or removed in a

manner that is acceptable to the landowner and FirstEnergy. Accepted FirstEnergy

methods of disposal include windrowing, chipping, lopping, and stacking. Lopping must

be below knee height. Brush and logs must not be left in any waterway or within fifteen

(15') feet of the centerline of any distribution line or more than ten feet (10') from the

edge of a transmission line clearing zone, in areas accessible by mechanical equipment.

Debris from clearing zone areas that are adjacent to a road shall be kept on the edge of

the clearing zone away from the edge of the road.

Debris that is generated from emergency work, where tree clearing is required, is to be

left in a reasonably safe manner. Under these conditions an Emergency Work door card

(Form 441) is to be left for the property owner. Situations may occur that require debris

generated by emergency work to be cleaned up, the work shall be done at the direction of

FirstEnergy.

WORK SITE APPEARANCE UPON COMPLETION OF WORK

Work sites shall be left in a condition equal to that which existed prior to the

commencement of the Contractor's operations.

All Contractor-generated trash, including empty drinking cups, lunch papers, oil

containers, cigarette butts etc. must be properly disposed of and not left on site.

WORK INSPECTION

FirstEnergy has the responsibility for inspecting and approving work performed under

these specifications. The exercise of this responsibility by FirstEnergy Forestry shall not

lessen or relieve the Contractor from responsibility under this agreement. The purpose of

this inspection is to ensure specification compliance. Payment will be withheld for areas

that cannot be satisfactorily cleared and will not be included in payment for the overall

project.
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An authorized FirstEnergy representative shall make a final inspection of the completed

work, to insure all line clearance work has been completed in accordance with the line

clearance specifications. FirstEnergy will inspect and communicate findings to the

Contractor, in a form that is acceptable to both parties, within 30 days of receiving

notification that work is completed.

Any work not done to FirstEnergy's satisfaction and acceptance shall be redone by the

Contractor at no additional cost to FirstEnergy. All re-work done at the Contractor's

expense shall not be counted as work units. The Contractor shall complete all rework

within 30 days of receiving an inspection form and/or map from the FirstEnergy

representative. (Exhibit 5- Form 1051) A penalty may be assessed for re-work that is not

completed within 30 days of receiving notice from FirstEnergy.

A 10 percent penalty, calculated based on the percentage of work not completed, will be

assessed to each project not completed on time.

If more than two inspections are required for a location then the contractor will be billed

for the FirstEnergy inspector's time and vehicle mileage for additional trips to the same

work site.
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DEFINITIONS

"As Required", "As Permitted", "Approved", Acceptable", "Satisfactory", or

similar terms shall mean by or to FirstEnergy.

Bidder: Party or parties submitting a proposal for the specified work.

.Brush: Incompatible vegetation with trunk diameter less than six (6") in diameter

at breast height.

Brush Acre: Brush acre is calculated to by multiplying the length by the width of the

Transmission span. If the span is able to support incompatible vegetation within the span then

the entire span is to be counted. In cases where there is an agricultural farm field, pavement, or a

large body of water such as a lake, these areas are not to be included in the acreage.

Contract: the agreement, between FirstEnergy and Contractor, including the

specification, insurance requirements, and any bond, together with any other material

specifically incorporated therein.

Contractor: The party or parties entering into this contract with FirstEnergy for work.

Contractor's Representative: Contractor's employee who is directly responsible for

the work.

Control: Means that all incompatible vegetation must be removed with a herbicide or

be removed mechanically along with a herbicide application to eliminate the root

system.

Critical Tree: Any tree identified as a cost effective candidate for removal for

removal, growing under or very near overhead conductors. (Not a DANGER TREE)

Days: Unless otherwise specified shall mean calendar days.
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FirstEnergy's Representative: An authorized representative of the utility as specified

in the Contract and in the "Terms and Conditions Labor Services-Forestry".

Hazard Materials and Hazard Wastes: Any material defined as such in any local, state

or federal rule, regulation, law or code in the location in which the work is performed.

Incompatible Vegetation: Is defined as all vegetation that will grow tall enough

to interfere with overhead electric facilities.

Inspection Zone: Is defined as area between 15' (fifteen feet) and 20'(twenty feet)

from the pole line.

Maintain: Ensuring line reliability.

Maintained Lawn Area: Defined as an area where conductor(s) are located, typically

residential, where the area is covered with grass that is kept closely mowed and/or areas

where the landscape is being cultivated. Cultivated landscapes may include flower beds,

hedge rows and landscape plantings. This does not include wooded, agricultural,

industrial sites, or areas along county and state highways.

Non-Maintained Lawn Area: Defined as a rural setting where the area covered with

grass is Not kept closely mowed and/or areas where the landscape is Not being

cultivated. Including wooded, agricultural, industrial sites and areas along county and

state highways, etc.

Notification: To inform and let landowners know that tree work will be performed on the

property for power line clearance. Notification may take place using door card, personal

contact, or other approved methods.

Priority Tree(s): Tree(s) located adjacent to the clearing zone corridor that are either

dead, diseased, declining, severely leaning or significantly encroaching the clearing zone.
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Specification: FirstEnergy's requirement including these general conditions, the

specific conditions, and other documents specified under the contents page.

Structurally Weak Limbs: Is defined as limbs that have narrow angle of attachment,

included bark, co-dominant stems of equal diameter or any other structural condition that

may cause limbs to fail.

Subcontractor: The party or parties entering into a subcontract with Contractor or

another subcontractor to perform a portion of the work covered by this contract.

Work: Labor, material, equipment, and all requirements specified.
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FIGURES

The following pages contain examples of various clearing distances, requirements and

directional pruning.

Figure 1. Street Light Luminaire Clearing Requirements
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Figure 3. Removing Leader on Young Trees
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Figure 5. Primary Distribution Clearing Zone, 15 Feet

15 15"

Figure 6a. Secondary Distribution Clearing Zone, 4 feet

Open Three Wire
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Figure 6b. Secondary Distribution Clearing Zone, 4 feet

Triplex

Figure 7. Transmission Pruning Clearance 23 kV - 69kv, 15 feet

* Transmission Clearing Zone Corridor will be identified prior to start of maintenance activities.
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Figure 8. Transmission Pruning Clearance 115kv - 138kv, 25 feet

Figure 9. Transmission Pruning Clearance above 138kv, 30 feet

* Transmission Clearing Zone Corridor will be identified prior to start of maintenance activities.

Clearance Required - diagram I
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Figure 10. Example of Directional Pruning (2 diagrams)

Continuation of Figure 10. Example of Directional Pruning (2 diagrams)

Appearance Of Tree Pruned For Clearance Using Directional Pruning - diagram 2
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Figure 11. Example of Directional Pruning (2 diagrams)

Clearance Required - Diagram I

Continued Example of Directional Pruning

Appearance Of Tree Pruned For Clearance Using Directional Pruning When Tree Is
Under Line - Diagram 2
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Non-AmerGen TMI and surrounding circuits We page 1 of 2

Contract6trName. ,Cirimit,' Week Endin H-ertbIidde~bcx ,~ Vi <.

Asplundh Tree Experts 1051 06/28/03 1.0% Glysophate (Accord) + Escort (1 oz./100 Gal) in Wate
Asplundh Tree Experts 1051 07/05/03 1.0% Glysophate (Accord) + Escort (1 oz./100 Gal) in Water, 1.5% Krenite + Arsenal (4oz/100 Gal) in water, 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 1051 07/12/03 1.5% Krenite + Arsenal (4oz/100 Gal) in waterF I I I I
Asplundh Tree Experts 5026 07/05/03 1.5% Krenite + Arsenal (4oz/1 00 Gal) in water
Asplundh Tree Experts 5026 07/10/04 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 5026 07/17/04 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 5026 07/24/04 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 5026 07/31/04 1.5% Krenite + Arsenal (4oz/100 Gal) in water, 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 5026 08/14/04 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 5026 08/21/04 25% Garton 4 + 2% Stalker in Mineral Oil/Basal Oil
Asplundh Tree Experts 5026 08/28/04 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil

K.W. Reese 1091 02/21/04 20% Garton 4 + 5% Tordon K + .78 % Arsenal + 74% Basal Oil
CC 1092 1 1 1 1 1 1I 1

K.W. Reese 5008 10/30/04 20% Garlon 4 + 5% Tordon K + .78 % Arsenal + 74% Basal Oil
K.W. Reese 5008 04/28/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5008 05/05/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5008 05/19/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5008 05/26/07 25% Gadon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5008 06/16/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 06/23/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 06/30/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 07/07/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 07/14/07 .63% Gadon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 07/21/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 07/28/07 .63% Garton 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 08/04/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons I
K.W. Reese 5008 08/11/07 .63% Garton 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5008 09/15/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal OilI I I F
K.W. Reese 5008 11/10/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons



TMI and surrounding circuits We page 2 of 2

Contractor Name.: Circuit Week Endin Herbicide Mix
K.W. Reese 5026 01/27/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 02/03/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 02/17/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 03/03/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 03/10/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 03/17/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 03/24/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 03/31/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil_
K.W. Reese 5026 04/07/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil, 50% Glysophate (Accord) + 50% Water + Colorant
K.W. Reese 5026 04/21/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 04/28/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 05/05/07 25% Garon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 05/19/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 06/02/07 .63% Garton 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5026 06/09/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons, 25% Garton 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 06/16/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons I I _ _I____ _

K.W. Reese 5026 06/23/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons, 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 06/30/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5026 07/07/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5026 07/14/07 .63% Garton 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5026 07/21/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons, 1.5% Glysophate (Accord) + in Water
K.W. Reese 5026 07128/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons I I I I
K.W. Reese 5026 08/04/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons, 50% Glysophate (Accord) + 50% Water + Colorant
K.W. Reese 5026 08/11/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons, 7% Glysophate (Accord) in water I
K.W. Reese 5026 08/18/07 .63% Garton 3A + .01% Escort + Surfactant + enough water to make 100 gallons, 50% Glysophate (Accord) + 50% Water + Colorant
K.W. Reese 5026 09/01/07 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallons
K.W. Reese 5026 09/22/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 10/20/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil
K.W. Reese 5026 10/27/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil

K.W. Reese 5026 11/03/07 4 quarts of Garlon 4+7 oz of Milestone VM+water to make 50 gallons
K.W. Reese 5026 11/10/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil ___

K.W. Reese 5026 11/17/07 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil _
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-7 Topic: Terrestrial Review

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: What pesticides and/or herbicides are used on site or within the in-scope transmission line ROWs? What protocol

do contractors follow when applying chemicals near streams and wetlands?

Date Received: 3/19/2008 Response Date:

Response: TRANSMISSION LINE RIGHTS-OF-WAY:

The Excel spreadsheet titled "TMI and Surrounding Circuits He" is provided. It lists the herbicides used within the in-
scope transmission line ROWs.

The report titled Vegetation Control with Herbicides, is being provided. It describes the protocol that contractors follow
when applying chemicals along the in-scope transmission line rights-of-way.

TMI PLANT SITE:

The following pesticides were used on the TMI plant site during 2007:
- Contrac Blox (.005% Bromadiolone)
- Suspend
- Delta Dust (.05% Deltamethrine)
- MaxForce Roach Bait (.01 Fipronil)

The following herbicides used on the TMI plant site during 2007:
- Karmex XP
- Oust XP
- Tordon K
- Accord
- Clean Cut
- Journey
- Habitat

The protocol used by contractors applying pesticides or herbicides near streams or wetlands on the TMI plant site is to

6/10/2008 11:23:34 AM Page 8 of 120



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
follow the instructions provided for each product in its MSDS (Material Safety Data Sheet).

List Attachments Provided:

TRANSMISSION LINE RIGHTS-OF-WAY:

TMI and Surrounding Circuits He (TMI and surrounding circuits Herbicide maintenance.xls)

Vegetation Control with Herbicides (FEVegCntrl_Proc.doc and FEVeg_CntrlProc.pdf)

TMI PLANT SITE:

MSDSs

6/10/2008 11:23:39 AM Page 9 of 120



Non-AmerGen TMI and surrounding circuits He

Circuit Year2' Nxt IActiv4Code"H He rbicide Mix ecito4SFetOBus
1051 2,003 2,008 22 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Low-Volume Basal Application 264,000
1051 2,003 2,008 24 1.0% Glysophate (Accord) + Escort (1 oz./100 Gal) in Water Low-Volume Foliage Application 975,000
1051 2,003 2,008 24 1.5% Krenite + Arsenal (4oz/100 Gal) in water Low-Volume Foliage Application 577,500

1091 2,004 2,009 22 20% Gadon 4 + 5% Tordon K + .78 % Arsenal + 74% Basal Oil Low-Volume Basal Application 386,000
CC 1092
5008 2,004 2,009 21 20% Garlon 4 + 5% Tordon K + .78 % Arsenal + 74% Basal Oil Brush Removal + Treatment 255,000
5008 2,007 2,012 21 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Brush Removal + Treatment 50,000
5008 2,007 2,012 22 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Low-Volume Basal Application 673,400
5008 2,007 2,012 23 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallon, High-Volume Foliage Application 11,645,000
5008 2,007 2,012 25 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Stump Treatment Application 280,000
5008 2,007 2,012 25.63% Gadon 3A + .01% Escort + Surfactant + enough water to make 100 gallon.- Stump Treatment Application 0

5026 2,003 2,008 23 1.5% Krenite + Arsenal (4oz/100 Gal) in water High-Volume Foliage Application 1,200
5026 2,004 2,009 21 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Brush Removal + Treatment 789,000
5026 2,004 2,009 22 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Low-Volume Basal Application 640,000
5026 2,004 2,009 23 1.5% Krenite + Arsenal (4oz/100 Gal) in water High-Volume Foliage Application 522,000
5026 2,007 2,012 21 25% Gadon 4 + 2% Stalker in Mineral Oil/Basal Oil Brush Removal + Treatment 1,873,975
5026 2,007 2,012 21 50% Glysophate (Accord) + 50% Water + Colorant Brush Removal + Treatment 335,300
5026 2,007 2,012 22 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Low-Volume Basal Application 4,122,600
5026 2,007 2,012 23 .63% Garlon 3A + .01% Escort + Surfactant + enough water to make 100 gallon.- High-Volume Foliage Application 12,354,650
5026 2,007 2,012 24 1.5% Glysophate (Accord) + in Water Low-Volume Foliage Application 3,306,025
5026 2,007 2,012 24 7% Glysophate (Accord) in water Low-Volume Foliage Application 2,559,600
5026 2,007 2,012 25 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Stump Treatment Application 155,800
5026 2,007 2,012 25 4 quarts of Garlon 4+7 oz of Milestone VM+water to make 50 gallons Stump Treatment Application 274,270
5026 2,007 2,012 26 25% Garlon 4 + 2% Stalker in Mineral Oil/Basal Oil Mowing and Treating 935,500
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Vegetation Control With Herbicides

Brush Control With Herbicides

1. All herbicides shall be applied in accordance with the manufacturer's label instructions. All herbicides
shall be applied in accordance to all state, local and federal laws governing the use of herbicide.

2. Woody vegetation that will never interfere with the conductors or the operation and maintenance
activities of the line should not be treated (within the capability of the application method used). In
cases where a ten-foot (10') access path is being maintained, it will be necessary to treat compatible
vegetation.

3. The following plants are not to be treated on the right-of-way.

1.
2.
3.

All grasses, ferns, and herbaceous plants.
All annual weeds and annual plants.
Low growing shrubs including but not limited to:
a.
b.
C.
d,
e.
f.
9.
h.
i.
J.
k.
m.
m,

n.
0.
p.
q.
r.

Mountain Laurel -

Sweetfern -
Pinxterbloom -
Huckleberries -
Blueberrries -
Trailing Arbutus -
Checkerberry -
Partridgeberry -
Meadowsweet -
Canadian Yew -
Black Chokeberry -
Elderberry -
Rhododendron -
Highbush Blackberry -
Black Raspberry -
Viburnums -
Holly -
Common Spicebush -

Kalmia latifolia
Comptonia peregrina
Azelea nudiflorum
Gaylussacia spp.
Vaccinium spp.
Epigaea repens
Gaultheria procumbens
Mitchella repens
Spirea spp.
Taxus canadensis
Pyrus melanocarpa
Sambucus spp.
Rhododendron sop.
Rubus alle-lheniensis
Rubus occidentallis
Viburnum spp.
Illex sp o.
Lindera benzoin

4. Contractors should be aware of the hazards that certain plants, such as black cherry, present to
livestock, and they should take the needed precautions to eliminate the exposure of livestock to the
plants after treatment.

5. The Contractor, when applying pesticides in the appropriate state, shall meet the following

requirements:

a. Hold all appropriate pesticide license(s) from the state(s) working in,

b. Conform to the Ohio and Federal laws governing the pesticides used including, but not
limited to, Chapter 921 of Ohio Revised Code, Chapter 901:5-11 of Ohio Administrative
Code, Federal Insecticide, Fungicide and Rodenticide Act (7 U.S.C. 135).

c. Conform to Pennsylvania Pesticide Control Act (Act of March 1, 1974, P.L. 90, No. 24) and
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the recently promulgated Department of Agriculture regulations thereunder (Chapter 128 of
PA Code Title 7).

d. Conform to all pesticide laws in NJ including but not limited to the New Jersey
Administrative Code Title 7 Chapter 30Subchapters 1-12. Be aware of special
regulations in wetlands and the ban of herbicides in the PineLands. Department of
Environmental Protection oversees restricted pesticide use.

e. Conform to all New York pesticide laws including but not limited to Article 33 and Article
15 and 71 of the Environmental Conservation Law. The Department of
Environmental Conservation oversees restricted pesticide use.

Apply the pesticide under the direct supervision of a certified applicator and in accordance with the

pesticide's label instructions.

6. The following precautions shall be used on the right-of-way:

a. Use as low a pressure as possible.

b. Spray down the right-of-way, not across it.

c. Keep spray nozzles below the horizontal as much as possible.

d. Use a spray thickener when required, or change application methods when adjacent to a
cultivated crop that is sensitive to the pesticide being used.

e. Try to use Amine formulation of herbicides during hot weather when leaves are out and
Ester formulation of herbicides during late fall, winter, and early spring.

f. Herbicide formulation and/or application on roadside vegetation is to be timed or done in a
way that reduces the brown out appearance.

7. The Contractor shall furnish all mixing and application equipment, and shall be responsible for
transporting, storing, handling, mixing, and applying of herbicides used in conjunction with the
project. The Contractor shall take necessary measures and precautions to avoid spills during
handling and transporting of herbicides. Contractor will supply the liquid carrier for the herbicides,
unless available from FirstEnergy.

8. The spray solution must be thoroughly agitated prior to and during application to insure uniform
dispersion of the concentration through the carrier.

9. Pump equipment used to pump or mix herbicide spray materials shall not be used to pump water
from streams or ponds into the spray tanks. A separate pump shall be provided by the Contractor
for this purpose.

10. Contractor shall use anti-drift additives at times when wind conditions increase the chance of
excessive herbicide treatment drift off site.

11. Empty pesticide containers shall be triple rinsed using the following procedure:
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TRIPLE RINSE PROCEDURE

Step 1 Empty container into spray tank* by holding container in a vertical position and wait one
minute for 30 gallon and 55 gallon containers and 30 seconds for containers smaller
than 30 gallons. If container is still dripping after waiting the required time, continue to
wait until most of the dripping has stopped.

Step 2 Rinse container by adding water or oil, depending on the carrier being used with the
pesticide, to fill pesticide container 1/5 to 1/4 full. Make sure the container's caps are
secured in place. Then shake or roll container depending on the size.

Step 3. Empty the container's contents into the spray tank and drain for the appropriate length

of time as in Step 1.

Step 4 Repeat Steps 2 and 3 two more times.

* If supporting the partially filled drum presents a physical problem, an intermediate pan or pail

may be used. These latter items should then be treated as a pesticide container.

12, Herbicide applications near streams, lakes, ponds and reservoirs. Herbicides not registered for
use near or in water when used in a foliage application or used with an oil carrier, are not to be
applied within 10' or greater of lakes, streams, ponds or reservoirs. Vegetation on the bank of a
lake, stream, pond or reservoir is to be cut and not treated with a herbicide. When applying
herbicides near streams, lakes, ponds, and reservoirs the applicator's back is to be towards the
stream.

13. High Volume Foliage applications shall be made as follows, unless otherwise directed by
FirstEnergy:

a. Apply during the period June 1 to September 1.

b. The vegetation treated in general shall not exceed an average height of eight feet unless
otherwise directed.

c. The herbicide mixture shall be applied to completely wet the entire leaf, stem, and trunk
surface of each plant to the point of runoff.

d. Foliage applications shall not be applied within 30 minutes after fog, dew or rain that is
heavy enough to cause run-off of water on the leaves of the plant. Foliage treated 30
minutes or less prior to such fog, dew, or rain shall be re-treated, but not until 30 minutes
after run-off has stopped.

e. Foliage application on roadside distribution lines shall only be made with Krenite unless
otherwise directed by a designated FirstEnergy representative. Krenite can be used
starting July 15.

14. Low Volume Foliage aoplication.s shall be made as follows unless otherwise directed by
FirstEnergy:

aý Apply after full! leaf development and up to fall leaf coloration.
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b. The vegetation treated, in general, shall not exceed an average height of eight feet,
unless otherwise directed.

c. The incompatible vegetation shall be treated using either the 150 nozzle, the straight
stream nozzle, or the 400 nozzle. Tank pressure should be sufficiently maintained to
provide the desired spray pattern. It should not produce fine mists, but rather produce
course, raindrop-like droplets.

d. The technique should simulate an aerial application that just wets the surface of the
leaves of the entire canopy of the brush stem being treated. Run-off is not to occur. A
back and forth motion beginning from the top of the canopy and moving downward to the
lowest leaves is most effective. The entire plant needs to be treated for best results.
Avoid over-shooting plants. Stand 5 to 15 feet away from the stem being treated. This
allows the spray pattern to become fully developed and fall down onto the leaf surfaces,
rather than shooting through the plant canopy and onto compatible vegetation in the
understory or only treating one side of the canopy.

e. Foliage applications shall not be applied within 30 minutes after fog, dew, or rain that is
heavy enough to cause run-off of water on the leaves of the plant. Foliage treated 30
minutes or less prior to such fog, dew, or rain shall be retreated but not until 30 minutes
after run off has stopped.

15. Low Volume Foliage applications with Emulsifier (Thinvert) shall be made as follows, unless
specified by FirstEnergy:
a. Thinvert applications shall be made in accordance with the manufacturer's label.

b, The incompatible vegetation shall be treated using a nozzle that is most appropriate and
effective for the brush conditions found on the right-of-way. The nozzle used shall be in
accordance with the manufacturer's label.

16. Basal applications of herbicides shall be made as follows, unless otherwise specified by
FirstEnergy:

a. The herbicide shall not be applied when the stem and trunk are excessively wet.

b. Application shall be used during late fall, the dormant season and before one-half leaf
development occurs in spring unless otherwise directed by FirstEnergy.

c. The herbicide mixture shall be applied to the stem and trunk so as to wet the entire
surface of the stems or trunk from the root crown up the stem 12 to 18 inches.

d. All obstructions such as tall grass, dead leaves, etc., will be cleared away from the stem
to be sprayed.

e. All evergreen tree species over three feet (3') in height shall be cut. Those under three
feet (3') in height shall be treated over their complete height, including all needles, twigs,
and stems, in addition to the basal treatment covered in this guideline.

f, All stems within ten feet (10') of the conductors must be treated and cut.

17. Stump applications of herbicides with a water carrier mix shall be made as follows, unless
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otherwise specified by FirstEnergy:

a. The herbicide mixture shall not be applied when the stumps are excessively wet or later
than eight hours after cutting, unless otherwise directed.

b. The herbicide mixture shall be applied to the freshly cut stump so as to completely wet the
cambium area, which is the area next to the bark.

c. All stumps visible to the eye, except stumps of coniferous species (exception Pitch Pine)
and those hardwood species that will never interfere with the line, should be treated.

18. Stump applications with oil carrier mixes, such as with Basal Mineral Oil and Garlon 4, shall be
made as follows, unless otherwise specified by FirstEnergy:

a. Stumps are to be treated the same day that the vegetation is cut.

b. The herbicide mixture shall be applied to the stump so as to wet the cambium area, the
bark area, root crown, and any exposed roots.

c. All stumps visible to the eye, except stumps of coniferous species (exception Pitch Pine)
and those hardwood species that will never interfere with the line, should be treated.

19. Frill or Hack and Squirt herbicide applications shall be made as follows, unless otherwise
specified by FirstEnergy:

a. Frills are to be made with a sharp cutting tool (hatchet, axe, brush axe, etc.) so as to
overlap and completely encircle the stem.

b. Frills are to be made at a convenient working height but shall always be below three feet
high and below the first branch.

c. Where multiple stems originate from a common stump each stem is to be treated
individually instead of treating the common stump.

d. Frills should be as deep as possible to expose the maximum amount of conductive tissue
to the herbicide applied.

e. Herbicide is to be applied to the frill so as to only wet the cut surfaces,

20. Cut Stubble Treatment Method shall be made as follows:

a. The manual cutting or mechanical mowing of brush shall be done in accordance with the
FirstEnergy Vegetation Management Specifications.

b. Proper coverage of the cut stubble and soil surface shall be made to provide the required
spray volume per acre as indicated by the herbicide label.

21. Bare Soil Treatment Herbicide Applications shall be made as follows, unless otherwise specified

by FirstEnergy:

a. Apply herbicide in spring or early summer before weeds are 3" to 4" tall.

b. Apply herbicide only to areas where compiete vegetation control is desired, i.e. gravel
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areas in substation yards, pole yards, storage areas etc.

c. Apply herbicide mix so as to only wet gravel surface.

22. Weed Control in Landscape Beds with Herbicides shall be made as follows, unless otherwise
specified by FirstEnergy:
a. Roundup is to be used according to the label instructions for post-emergent weed control

in landscape planting beds.

b. Treatment is to be made when the weeds to be controlled are in active growth. Perennial
weeds should be approaching maturity when treated to insure control of underground root
systems.

c. The weeds to be treated should not be heavily covered with dust.

d. Application of herbicide solution is to be made in a manner so as to avoid contact with
desirable vegetation. Small amounts of herbicide may cause damage to desirable
vegetation.

23. In herbicide application work the Contractor shall have the right to skip any portion of the line
when, in his opinion, crops, orchards or ornamental plantings, not intended to be treated may be
damaged. The skip is to be documented and reported as described in this guideline.

24. The Contractor is to notify FirstEnergy of misapplication and chemical spills immediately and is to
follow notification procedures and instructions on the product label as required by regulatory
agencies. The Contractor is to keep FirstEnergy apprised of cleanup activities and progress.

25. Procedure for refusal and skips - when permission for herbicide application is refused or when an
area is intentionally skipped the contractor is to notify FirstEnergy promptly in writing, using the
form provided by FirstEnergy, giving the following information:

a. Name and address of property owner refusing permission or owner of area skipped.

b. When and by whom the request for permission to use herbicides was made including the
nature of the request.

c. Where possible the reason for the refusal or skip.

d. The location of the refusal or skip in relation to FirstEnergy facilities (line name, span
numbers, nearest roads, etc.).

e. Describe the type and amount of work that needs to be performed.

g. Any other background information that may be of assistance in determining the location of
the property owner, nature of refusal or possible solutions.

Herbicides, Adjuvants, Surfactants and Dyes that are approved for use.
GARLON 3A TORDON 101 BASAL MINERAL OIL
WEEDAR 64 KRENITE S TORDON K
ARSENAL ESCORT STALKER
GARLON 4 GLYPHOSATE (ACCORD) OUST
CROP OIL CONCENTRATE CADCO 90
DRIFT RETARTDANT ROUNDUP
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BULLSEYE 55
NUFILM IR
GLYPRO

EMULISIFIER(THINVERT)
GLYPRO PLUS
KARMEX(DIURON)

Note: Other herbicides, adjuvants, surfactants and dyes may be used with a FirstEnergy
representative's approval.

(02/18/2008)



Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-8

Source: ENV

Topic: Terrestrial Review

Environmental Audit

Status: Accepted by NRCRequested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: Please provide any current management plans for the Osprey and peregrine falcon nesting sites on the
meteorological tower and the TMI-1 reactor building. Are there any plans for future attempts to create new suitable
nesting areas?

Date Received: 3/19/2008 Response Date:

Response: The site has been in communication with the PA Game Commission on the subject of the Peregrine Falcon and the
Osprey that have taken up residence on site. The PGC has reviewed the work scope and timing for the 2009 EOTSG
replacement project and has not identified any interferences at this time (PGC 2008). Their review focused on the
timing of activities for scheduled work associated with the Steam Generator Replacement project in the area of the TMI-
1 reactor building in the summer of 2009, and determined that they agreed with AmerGen's proposed avoidance and
monitoring methods. Such methods were documented in a request for a threatened and endangered species review
submitted by AmerGen's consultant, ARM Group, Inc., in February 2008 (ARM 2008).

During 2003, an alternate nesting location was constructed and placed on the TMI-2 reactor building. The alternate
nesting location remains in place, but has yet to be successful. AmerGen has no plan to either remove the existing
alternate nesting location or erect another one.

The Site has erected an alternate nesting location for the Osprey in an attempt to lure them away from the Met Tower.
However, the alternate nesting location has yet to be successful. At the present time the site continues to co-exist with
the Osprey and their chosen nest location. AmerGen has no plan to either remove the existing alternate nesting
location or erect another one.

List Attachments Provided:

PGC 2008 Pennsylvania Game Commission (PGC). 2008. Letter to ARM Group, Inc. (M. Cohen) regarding OTSG
Replacement Project, Three Mile Island, Londonderry Township, Dauphin County, PA, PNDI#20071204119381. March
3.

ARM 2008 ARM Group, Inc. 2008. Letter to Pennsylvania Game Commission regarding request for a detailed review
of potential impacts on State-listed species of special concern. February 13.

5/ý 9/2008 4:46:41 PM Page 10 of 119
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COMMONWEALTH OF PENNSYLVANIA

PENNSYLVANIA GAME COMMISSION
2001 ELMERTON AVENUE, HARRISBURG, PA 17110-9797

March 3, 2008

Ms. Michelle S. Cohen
ARM Group, Inc.
1129 West Governor Road
PO Box 797
Hershey, PA 17033

In re: OTSG Replacement Project
Three Mile Island
Londonderry Township
Dauphin County, PA
PNDI#20071204119381

Dear Ms. Cohen:

This is in response to your letter (attached) dated February 13, 2008 requesting a
detailed review of potential impacts indicated on the PNDI Project Environmental Review
Receipt for state listed species of special concern as related to the above referenced project(s).

As indicated in your letter, the state listed endangered peregrine falcon (Falco
pereginus) and state listed threatened osprey (Pandion haliaetus) are known to occur in the
project area. The Pennsylvania Game Commission (PGC) is in agreement with the avoidance
and monitoring methods indicated in your letter. Please continue coordinating the potential nest
enhancements and monitoring as the project commences.

The PGC does not have any other records of state listed birds or mammals in the project
area. Should project plans extend beyond the present study area, or if additional information on
endangered or threatened species of birds or mammals becomes available, this review may be
reconsidered. This reply relates only to endangered and threatened species and does not address
other concerns of the Pennsylvania Game Commission.



Ms. Michelle Cohen -2- March 3, 2008

Please contact me directly at (717) 787-4250 if you have any questions.

Very truly yours,

Kevin L. Mixon
Division of Environmental
Planning and Habitat Protection
Bureau of Wildlife Habitat Management

Cc: Brauning, PGC
Arthur McMorris, PGC

- ~ ADMINISTRATNIE BUREAUS:

PERSONNEL: 717-787-7836 ADMINISTRATION: 717-787-5670 AUTOMOTnVE AND PROCUREMENT- 717-787-6594
LICENSE DIMSION: 717-787-2084 WILDLuFE MANAGEMENT: 717-787-5529 INFORMATION & EDUCATION: 717787-6286
WILDUFE PROTECTION: 717-787-5740 WILDLIFE HABITAT MANAGEMENT:. 717-787-6818 REAL ESTATE: 717-787-6568

AUTOMATEDTECHNOLOGY SYSTEMS: 717-787-4076
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ARM Group Inc.
"I Earth Resource Engineers and Consultants

February 13, 2008

Mr. Kevin Mixon
Pennsylvania Game Commission
Bureau of Wildlife Habitat Management
2001 Elmerton Avenue
Harrisburg, PA 17110

Re: Threatened and Endangered Species Review Request
OTS G Replacement Project
Three Mile Island
Londonderry Township
Dauphin County
Research ID # 20071204119381
ARM Project M08105

Dear Mr. Mixon,

On behalf of Exelon Corporation, ARM Group Inc. (ARM) is requesting a threatened and
endangered species review for the above referenced project located in Londonderry Township,
Dauphin County, Pennsylvania. The project is located on Three Mile Island at the Unit 1
Reactor Building. A project location map (Figure 1) is attached (United States Geological
Survey [USGS] 7.5 minute quadrangle, Middletown, Pennsylvania).

The proposed project involves replacement of the steam generator (OTSG) at the Unit 1 Reactor
Building. The replacement work is scheduled to begin in 2009. Additionally, the tendons at the
Unit 1 Reactor Building are also being inspected. The inspection work is conducted every five
years and is also to begin in 2009.

The Pennsylvania endangered Peregrine Falcon (Falco peregrinus) and the Pennsylvania
threatened Osprey (Pandion haliaetus) are known to occur on Three Mile Island within the
property limits of Exelon Corporation. The established Peregrine Falcon nest is along the tendon
end caps behind (or south) of the Unit 1 Reactor Building ventilation shaft. The falcons have
been nesting at this location since 2002.

The Pennsylvania Game Commission (PGC) was contacted due to the potential for impacts upon
the Peregrine Falcon and Osprey as a result of the tendon inspection and OTSG replacement
project. A meeting was held with Dr. Arthur McMorris of the PGC on November 19, 2007 to
discuss the project process and schedule, potential impacts upon the falcon and osprey, and
measures to avoid and minimize impacts upon the bird species. A copy of the agenda and
meeting minutes are attached.

1129 West Governor Road 9 P.O. Box 797 ° Hershey, PA 17033-0797
voice: (717) 533-8600 • fax: (717) 533-8605 • e-mail: info@armgroup.net
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Potential impacts upon the Osprey are not expected, based upon the November 19, 2007
discussions and site inspection, and this determination is reflected in the minutes. Additionally,
potential impacts upon the Peregrine Falcon are not expected if the proposed work is to fall
within the construction period as discussed (mid - July, preferably August - December 2009) as
reflected in a PGC Memo, December 14, 2007, attached. This time frame is reflective of when
the falcons are least susceptible to the disturbance and when the falcons are least likely to be
aggressive towards the workers.

Dr. MeMorris also outlined in the December 14, 2007 Memo potential management requests.
The requests involve measures to enhance the nests and measures to allow future monitoring of
the falcons and their nest. Currently, Dr. McMornis and Exelon are engaging in ongoing
coordination to determine the most feasible way to provide access and to monitor the falcon nest
site in a manner that complies with Exelon's safety standards.

The Natural Heritage Program's Environmental Review Tool was accessed to determine the
potential for threatened and endangered species in the project area and satisfy the agency
coordination process. The results indicated that two potential project impacts within the
jurisdiction of the PGC exist. The receipt is attached.

ARM requests the PGC's review of this project with respect to potential involvement with
Pemnsylvania species of special concern. If you have any questions regarding this request please
call me at 717-533-8600 or Mr. Neil Peters, Project Manager, at 410-290-7775. Your time and
attention to this matter is greatly appreciated.

Sincerely,

ARM Group Inc.

Michelle S. Cohen
Senior Scientist

Enclosures

cc: Neil Peters, ARM
Peter Omaggio, Exelon Corporation
Scott Cogley, Exelon Corporation
Mark Sweigart, Exelon Corporation
Chris Baker, Exelon Corporation
Arthur McMorris, PGC
Dan Brauning, PGC

A R M A r o u p I n c
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OTSG Replacement Project
Peregrine Falcon Review

Peregrine Falcon Cycle

" Roosting - Non-nesting locations (perching)

o More than one location

" Mating

o Pairs mate for life

o TMI pair will be in sixth season in Feb. 2008

o Mating is in February

o Eggs hatch in six weeks (mid April)

o Fledalings leave nest after 4-5 weeks (May - June)

0 Roost nearby until August

Mating pair leave nest and roost around August

Mating pair return to nest in December

0

0

Work Scope Unlikely to Disturb Falcons

* Work activities at grade

o Surveying

o Excavation

o Concrete placement

o Erection work at lower elevations

Work Scope That Could.Disturb Falcons (Pre-outage work could start in July 2009)

* Erection of Tower Crane

Setting of equipment on top of reactor building

* Tendon Removal and Installation

o Work on top of dome

o Work along Buttress 4 (south west side)

* Construction Opening

o Erection and removal of scaffolding (elevation 390')

o High pressure water cutting (elevation 375')

o Removal and installation of rebar and concrete (elevation 375')

* High pressure water pump compressors at grade (noise levels)

November 16, 2007



OTSG Replacement Project
Peregrine Falcon Review

Invitees

" Michael Murphy, Bureau of Rad Protection

" Dr. Arthur McMorris, Game Commission

" Scot Cogley, AmerGen Environment

" Ray Brown, OTS G Replacement Project Installation Manager

" Peter Omaggio, OTSG Replacement Project Installation Engineer

" Michelle Cohen, ARM Group Environmentalist

November 16, 2007



OTSG Replacement Project
Peregrine Falcon Review Meeting
November 19, 2007

Meeting at Three Mile Island North Office Building at 11:00am

Attendees:
Michael Murphy, DEP
Arthur McMorris, Pennsylvania Game Commission
Peter Omaggio, Demark, Inc. /OTSG Replacement Project - Three Mile Island
Scott Cogley, Exelon Corp - Three Mile Island
Michelle Cohen, ARM Group Inc.

Discussion

TAI Peregrine Falcon Details
Mr. Michael Murphy showed on-site photos of the falcons, their young and nest site location.
The established nest is along the tendon end caps behind (or south) of the TMI Unit #1 Reactor
Building ventilation shaft. The falcons use this tendon alcove along the west side of the reactor
building to perch and strengthen wings for flight. Mike indicated that no one has ever seen the
nest up close, as it is difficult to access due to its location along the exterior wall below the
building dome.

Mike noted that in 2003 a nest box was put up at the Unit #2 reactor building to try to lure the
birds to nest in a safer area. The male seemed interested but the female did not approve. The box
was unsuccessful and the existing nest location has been reused since 2002. The Unit #2 nest box
remains in place.

Prior mating for the TMI pair has followed the following timeline:
o February through April - mating through hatching
o May through July - nesting through fledging

Fledging is when the young are strengthening their wings and are
attempting to fly (the TMI falcons have fledged in early June)

o August through January is period when the young have fledged and when both
young and adults roost / perch away from the nest

In summary, the TMI timeline when work would disturb falcons is February through July
Note: This is when work above the falcons or in the air space around their nest can
produce~attacks by the adults (primarily the female)

Also, caution is needed when operating equipment from the end of July and through August as
the young are learning to fly it may be difficult for them to move out of the way of equipment.

Mr. McMorris provided input on falcon attacks. In Philadelphia, PA, a Peregrine Falcon pair has
a nest at the Benjamin Franklin Bridge. Workthat started during the falcon nesting-fledging
period produced attacks on the workers. The job was stopped when workers refused to continue.

Mr. McMorris and Mr. Murphy stated that while the mating cycle has been consistent, should one
of the pair die and- a new mate be accepted that the cycle could be later.



Mr. McMorris advised that the peregrine falcons are still classified as "endangered" in the State
of Pennsylvania. He could not comment on legal issues.

Additional Items Discussed
Mr. McMorris asked if it was feasible to have an access platform designed to provide access to
the nest for banding and observations. Mr. Omaggio and others indicated that would be
challenging due to plant design criterion for the reactor building and adjacent equipment...

In addition, the actual location of the nest is not known. The falcons are observed
walking and perching along the building but the nest has never been seen. It's location
relative the vent stack is not truly known.

Mr. McMorris brought up the possibility of repelling from the reactor-building dome. He was
advised that this was unlikely based due to the rigorous safety program and culture at TMI.

Mike Murphy recommended that TMI start regular observations starting in February 2008 to
become very familiar with the falcon's activities and especially to locate their perches.

Mr. Murphy stated that he has noticed that the bird's perching patterns have changed with new

security activities along roofs.

The group discussed the project work and concluded it should have no affect on the TMII Osprey

Mr. McMorris thought that it would not be worth trying to move the nest. The birds are coming
into their 7± year of nesting in 2008 and they have always selected the same nesting site. (The
nesting box / platform has not been used by the falcons to date). Dr. McMorris thought chances
of success in moving the nest would be slightly greater if a new mate was involved.

Destroying the current nest and forcing a move was discussed. It did not seem viable to Mr.
Murphy or Mr. McMorris. The peregrine pair have had a high return rate to the same nest site.

The participants performed a walked down and observed anddiscussed the vent stack location.
During the walkdown a falcon was observed perched on the west side of the Unit #2 reactor.

OTSG Replacement and Tendon Surveillance Work
Pete Omaggio reviewed the tendon inspection and project work that is scheduled for 2009.

" Work at on the north-west side of the reactor building that should nzot disturb the falcons
o Surveying at grade
o Modification of fencing at grade
o Excavation and concrete placement at grade
o Erection work north of the vent stack and below the height of the dome

" Work activities in the air space that could disturb falcons:
" All work on the reactor building dome
" Tower crane erection at or above the dome

Setting of platforms and equipment on top of reactor building
* Movement and lowering of tendon platforms above and adjacent to nest
* Tendon work on top of reactor building dome
• Tendon work along reactor building wall south of vent stack (Buttress #4)



OTSG Replacement and Tendon Surveillance Work (continued)

Reactor Building Opening (north of vent stack and tendon buttress #4)
o Erection and removal of scaffolding (elevation 390')
o High pressure water cutting (elevation 375')
o Removal and installation of rebar and concrete (elevation 375')
o High pressure water pump compressors at grade (noise levels)

Work Schedule
Per Pete Omaggio the actual work schedule in not yet defined however work activities at grade
could start in Spring 2009. The tendon surveillance work could start as early as July 2009.
(Note: Tendon Surveillance is done every five years and inspects a percentage of the tendons)

All work in the area of the reactor building should complete by the end of December 2009.

Follow Up Actions

1. Scott Cogley and Pete Omaggio will check to determine if there were any issues related
to the falcons from the last tendon surveillance performed in 2004.

2. Mr. McMorris requested access on tendon scaffolding when in place in the vicinity of the
nest to inspect the nest in 2009. Can TMI support this? Action: P. Omaggio

3. The goal is to keep the workers safe during the inspection and maintenance activities and
to not cause any undo disturbance of the falcons. Can work activities that would disturb
falcons and endanger workers be scheduled after July? Action: Pete Omaggio

4. The 2008 and 2009 mating and fledging should be documented. Can TMI set up an
observation program? Action: Scott Cogley

5. Mr. MeMorris will issue a letter summarizing the PGC suggestions and requests.
6. A camera installation for observation of the nest was requested by Mr. MeMorris

a. Action: Mr. McMorris and Mr. Murphy to provide camera specification details
b. Action: Mr. Cogley to discuss camera installation with TMI senior management



MEMO

TO: Peter Omaggio, Demark, Inc. /OTSG Replacement Project - Three Mile Island
Scott Cogley, Exelon Corp - Three Mile Island

CC: Michael Murphy, DEP
Michelle Cohen, ARM Group Inc.
Daniel W. Brauning, Pennsylvania Game Commission (PGC)

FROM: Arthur McMorris, PGC

RE: OTSG Replacement Project Peregrine Falcon Review Meeting, Nov. 19, 2007

DATE: December 14, 2007

Dear Peter and Scott,

Thank you for the opportunity to discuss the OTSG replacement project scheduled for
2009 vis A vis the nesting Peregrine Falcons at TMI and the potential for effects of the
falcons and the engineering work on each other.

The time period when the falcons are most susceptible to disturbance begins in February
when courtship and nesting activity commence, and continues until the young falcons
become competent flyers in mid-July. The time line that you described is that work
above grade in the vicinity of the reactor building would start in mid-July or preferably
August 2009, and that all work in this area would be complete by the end of December
2009. Therefore, your proposed work schedule thankfully falls within the period when
the falcons are least susceptible to disturbance, and when the falcons are least likely to be
aggressive towards the workers.

I would like to summarize the requests that I and the PGC would like to make, as referred
to in your minutes of the Nov. 19 meeting:

1. When permitted by work related to the project (e.g. when tendon scaffolding is in
place), I would like to inspect the falcon nest area.

2. Contingent on what we find on inspection of the nest area, we may request
enhancements to the nesting area, to be discussed at that time and carried out in
cooperation with TMI engineers. Examples of such enhancements are:

a. Cleanup of grease or other materials
b.. Addition of gravel to the nesting area
c. Provision of wooden platform(s) or a nest box to provide a more secure

base to the nesting site and/or protection from the weather.

3. Installation of a-video camera at the nest site for monitoring of activity at the nest.



4. Some means of accessing the nest annually (typically in May or June) to band the
young falcons. This could be of a temporary or permanent nature, as determined by plant
engineering requirements. PGC is used to accessing nests in difficult locations on
bridges, buildings and cliffs, so our physical requirements are minimal.

Many thanks for your assistance. I would be glad to discuss any questions you may have
about the falcons or the issues addressed above; you can reach me at 610-664-2174 or
(cell) 610-220-6566; mcmonris@(mac.com. Questions of a legal nature should be directed
to Kevin Mixon, PGC 717-787-5957, lunixon@state.pa.us. Follow-up questions can be
directed to Daniel W. Brauning, PGC, 570-547-6938; dbrauning~(o)state.pa.us.



PNDI Project Environmental Review Receipt
Project Search ID: 20071204119381
Project Name: TMI - OTSG Replacement Project
Date: 12/4/2007 4:31:52 PM

Project Location
Location Accuracy

Project locations are assumed to be both
precise and accurate for the purposes of
environmental review. The creator/owner of the
Project Review Receipt is solely responsible for
the project location and thus the correctness of
the Project Review Receipt content.

2 Potential Impacts

Under the Following Agencies' Jurisdiction:
Pennsylvania Game Commission

Project Name: TMI - OTSG Replacement Project
On Behalf Of: Private Individual
Project Search ID: 20071204119381
Date: 12/4/2007 4:31:42 PM
# of Potential Impacts: 2
Jurisdictional Agency:
Pennsylvania Game Commission
Project Category: Energy Storage, Production, and TransferEnergy
Production (generation),Nuclear Power Plant-- maintenance, modification, or
expansion
Project Location
Decimal Degrees: 40.15462 N, -76.72515 W
Degrees Minutes Seconds: 400 9' 16.6" N, 76° 43' 30.6" W
Lambert: 356350.39808959, 423263.38765098 ft
ZIP Code: 17057
County: Dauphin
Township/Municipality: LONDONDERRY
USGS 7.5 Minute Quadrangle ID: 260
Quadrangle Name: MIDDLETOWN
Project Area: N/A

gLICANT INITIALS:Page I of 4 APF



PNDI Project Environmental Review Receipt
Project Search ID: 20071204119381
Project Name: TMI - OTSG Replacement Project
Date: 12/4/2007 4:31:52 PM

Pennsylvania Natural Diversity Inventory (PNDI) records indicate there are
potential impacts on special concern species and resources within the project
area. If the project is pursued, the jurisdictional agency/agencies indicated
require that the instructions below regarding potential impacts and/or
avoidance measures be followed in their entirety.

These determinations were based on the project-specific information you
provided, including the exact project location; the project type, description,
and features; and any responses to questions that were generated during this
search. If any of the information you provided does not accurately reflect this
project, or if project plans change, DEP and the jurisdictional agencies require
that another PNDI review be conducted.

This response represents the most up-to-date summary of the PNDI
data files and is good for one(l) year from the date of this PNDI Project
Environmental Review Receipt.

2 potential impacts
The Applicant should MAIL/FAX a copy of this Project Environmental Review
Receipt, a cover letter with project narrative, acreage to be impacted, how
construction/maintenance activity is to be accomplished,
township/municipality and county where project is located, and a USGS 7.5
minute quadrangle with project boundary and quad name marked on the map.

Bureau of Land Management
Pennslyvania Game Commission
Division of Environmental Planning and Habitat Protection
2001 Elmerton Avenue
Harrisburg, PA 17110-9797
FAX Number: (717) 787-6957

Please mail or fax only one (1) copy of the project review request. Do not

email the project information. The search results provided by this review are
specific to species of special concern. The Pennsylvania Game Commission
reserves the right to comment on additional aspects of this project (Ex.
wetland or stream impacts).

Based on the project-specific information you provided, no impacts to
federally listed, proposed, or candidate species are anticipated. Therefore, no
further consultation under the Endangered Species Act (87 Stat. 884, as
amended; 16 U.S.C. 1531 etseq. is required with the U.S. Fish and Wildlife
Service. Because no take of federally listed species is anticipated, none is
authorized. For a list of species that could occur in your project area (but have
not been documented in PNDI), please see the county lists of threatened,
endangered, and candidate species. A field visit or survey may reveal
previously undocumented populations of one or more threatened or
endangered species with a project area. If it is determined that any federally
listed species occur in your project area, the U.S. Fish and Wildlife Service
requires that you initiate consultation to identify and resolve any conflicts. This
response does not reflect potential Fish and Wildlife Service concerns under
the Fish and Wildlife Coordination Act or other authorities.

DISCLAIMER

The PNDI environmental review website is a preliminary environmental
screening tool. It is not a substitute for information obtained from a field
survey of the project area conducted by a biologist. Such surveys may reveal
previously undocumented populations of species of special concern. In
addition, the PNDI only contains information about species occurrences that
have actually been reported to the Pennsylvania Natural Heritage Program.

TERMS OF USE

Upon signing into the PNDI environmental review website, and as a condition

Page 2 of 4 APPLICANT INITIALS.'ql 4 (L--



PNDI Project Envirom-nental Review Receipt
Project Search ID: 20071204119381
Project Name: TMI - OTSG Replacement Project
Date: 12/4/2007 4:31:52 PM

of using it, you agreed to certain terms of use. These are as follows:

The web site is intended solely for the purpose of screening projects for
potential impacts on resources of special concern in accordance with the
instructions provided on the web site. Use of the web site for any other
purpose or in any other way is prohibited and subject to criminal prosecution
under federal and state law, including but not limited to the following:
Computer Fraud and Abuse. Act of 1986, as amended, 18 U.S.C. A§ 1030;
Pennsylvania Crimes Code, A§ 4911 (tampering with public records or
information), A§ 7611 (unlawful use of computer and other computer crimes),
A§ 7612 (disruption of service), A§ 7613 (computer theft), A§ 7614 (unlawful
duplication), and A§ 7615 (computer trespass).

The PNHP reserves the right at any time and without notice to modify or
suspend the web site and to terminate or restrict access to it.

The terms of use may be revised from time to time. By continuing to use the
web site after changes to the terms have been posted, the user has agreed to
accept such changes.

This review is based on the project information that was entered. The
jurisdictional agencies and DEP require that the review be redone if the
project area, location, or the type of project changes. If additional information
on species of special concern becomes available, this review may be
reconsidered by the jurisdictional agency.

PRIVACY and SECURITY

This web site operates on a Commonwealth of Pennsylvania computer
system. It maintains a record of each environmental review search result as
well as contact information for the project applicant. These records are
maintained for internal tracking purposes. Information collected in this
application will be made available only to the jurisdictional agencies and to
the Department of Environmental Protection, except if required for law
enforcement purposesA€"see paragraph below.

This system is monitored to ensure proper operation, to verify the functioning
of applicable security features, and for other like purposes. Anyone using this
system consents to such monitoring and is advised that if such monitoring
reveals evidence of possible criminal activity, system personnel may provide
the evidence to law enforcement officials. See Terms of Use.

In order for this project to be considered for subsequent
review, a signed and initialed copy of this receipt is required
by the agency or agencies indicated. DEP requires that a
signed and initialed copy of this receipt, along with any
required documentation from jurisdictional agencies
concerning resolution of potential impacts, be submitted in
applications for permits requiring PNDI review. See DEP
PNDI policy at www.naturalheritage.state.pa.us or visit-the
following websites for further information.

Regional Offices
Http://www.dep.state.pa.us/dep/deputate/fieldops/map.pdf

District Mining Operations
Http://www.dep.state.pa.us/dep/deputate/minres/Districts/homepage/Default.h
tm

Oil and Gas Management
Http://www.dep.state.pa.us/dep/deputate/minres/OILGAS/Customer
Needs.htm

Print this Project Review Receipt using your Internet browser's print
function and keep it as a record of your search.

Signature: _U11•UL L- 4
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PNDI Project Environmental Review Receipt
Project Search ID: 20071204119381
Project Name: TMI - OTSG Replacement Project
Date: 12/4/2007 4:31:52 PM

Date: Z I

Project applicant o

APPLICANT

Contact Name:

Address:

City, State, Zip:

Phone:

I0JDIW5
Bureau of Land Management

n whose behalf this search was conducted: Pennslyvania Game Commission
Division of Environmental Planning and Habitat Protection
2001 Elmerton Avenue
Harrisburg, PA 17110-9797

f•Ar', 5" •.I, C•_ n (L¢rnir.y FAX Number: (717) 787-6957

Trhree, Mdr IslqrLdt Aj-LA& cxrSMrl61--rchWoýk
-ov4k- +,+lI Se-Al,

"~~~ 46c)
- 44A 1r , R4 -4-7W-03---- -

iii 898 w~cI )    

Ckri, ý aKer~ Q xelorwor-o . (,.n vEmail:

PERSON CONDUCTING SEARCH (if not applicant)

Contact Name:

Address:

City, State, Zip:

AlZM G-aup ic.

•1• - S3E ,oo
Phone:

Email: r. .

The following contact information is for the agencies involved in this
Pennsylvania Natural Diversity Inventory environmental review process.
Please read this entire receipt carefully as it contains instructions for how to
contact these agencies for further review of this particular project.

Page 4 of 4 APPLICANT INITIALS: tL Q.



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-9

Source: ENV

Topic: Terrestrial Review

Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Please provide information on any bird deaths (including birds of prey and migratory birds which have occurred at
the reactor building or the meteorological tower.

Date Received: 3/19/2008 Response Date:

Response: Three Mile Island is the host to a nesting pair of Peregrine Falcons and a pair of Ospreys. The Falcon nest site is
located behind the vent stack on the west side of the TMI-1 reactor building. The Ospreys reside on top of the Met
Tower located in the northwest side of the plant site. There have been no deaths of either the Falcons or Osprey that
were a direct result of the operation of the facility.
In early summer of 2003 a young male falcon had been rescued on the west side of the plant inside the protected area.
The falcon fledgling had gotten tangled in the razor wire of the protected area fencing. The young falcon had suffered
tendon damage to one of his legs. The bird was sent to a bird of prey rehabilitation center in the area for medical care
and rehab. The tendon damage to the falcon had been repaired, but unrelated to his injuries of the summer, the bird
subsequently died of liver disease in the late fall of 2003. Site Environmental representatives, Pa Game Commission
Ornithologist and Pa Game Commission Warden for Dauphin county reviewed the incident and concluded that, since
the nest contained a young female falcon as well as the young male and both were in the learning-to-fly stage, the most
likely scenario for the young male's razor wire injury would had been that the female knocked the smaller male off the
ledge while flexing her wings during pre-flight stretching.

During the summer of 2007, a second young male falcon was found unharmed on the west side of the plant at ground
level below the falcon nest. Representatives from the Pa Game Commission and Pa DEP, in coordination with the site,
captured the bird. As the bird was unharmed, the Pa Game Commission took the opportunity to band it, and it was
subsequently released back to the wild later the same day.

No injuries have been observed to the Ospreys, which have nested on the Met Tower since the spring of 2004, or to
their young.

6/10/2008 11:49:57 AM Page 11 of 120
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Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-12 Topic: Terrestrial Review

Environmental Audit

Status: Accepted by NRCSource: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: Please provide any wildlife management plans that are used on site.

Date Received: 3/19/2008 Response Date:

Response: The Wildlife Habitat Council has provided a Site Assessment and Wildlife Management Opportunities Report for Exelon
Corporation's Three Mile Island Generating Station. The station is evaluating this report to develop plans for habitat
improvement opportunities. In March 2008, for example, TMI completed the installation of new Wood Duck houses on
the south end of the island in cooperation with the Susquehanna River Waterfowl Association. The station has met with
the Pa. Game Commission Peregrine Falcon expert to develop plans for future nest inspections, fledgling banding,
future monitoring and possible nest relocation. The station is receiving support and advice from the Pa Dept. of
Conservation & Natural Resources on ways to improve the habitat on the south end of the island. TMI is also working
with another representative from the Pa Game Commission to gather more input for wildlife habitat enhancements on
the island.

5/19/2008 5:10:31 PM Page 14 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-14 Topic: Terrestrial Review

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Section 4.9 states that animal species in the forested riparian buffer areas in the southern section of the island
might be displaced by noise and vibration increases from refurbishment activities, but that this displacement would
be temporary and minor. Please provide a reference or reasoning for how it was determined that the displacement
effects would be temporary and minor, as well as a list of specifically affected animals, if available.

Date Received: 3/19/2008 Response Date:

Response: Based on information in the Environmental Impact Data Book (Golden et. al. 1980), a comprehensive list of noise
related impacts from construction equipment and the peak and attenuated noise levels (dBA) were analyzed. As the
distance from the source increases, dBA levels are dramatically reduced. The thresholds for disturbance of birds and
small mammals are listed at 80-85 dBA (Golden et al. 1980). At a distance of 400-feet, noise levels from construction
related equipment is below this 80-85 dBA threshold for significant (i.e. heavy equipment, jackhammers) noise impacts.
Given the proximity of the planned refurbishment activity to the undeveloped portions of the island (approximately 2,000
feet from the proposed steam generator storage facility to the Red Hill Dam, and approximately 8,000 feet to the
southern tip of the island), noise levels from refurbishment activities in these areas, which are where wildlife on Three
Mile Island are often found, would be below 85 dBA. Accordingly, related impacts are expected to be temporary and
minor to animal species. A variety of songbirds and migratory waterfowl utilize the island for resting, nesting, and
foraging. Mammals commonly identified on the island include, white-tailed deer, raccoons, red foxes, and gray
squirrels.

List Attachments Provided:

Golden et al. 1980 Golden, J., R.P. Ouellette, S. Saari, and P.N. Cheremisinoff. 1980. Environmental Impact Data
Book. Ann Arbor Science Publishers Inc. Ann Arbor, Michigan.

5/19/2008 5:11:55 PM Page 16 of 119



Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-15 Topic: Terrestrial Review

Environmental Audit

Status: Accepted by NRCSource: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: Section 2.5 mentions that the threatened species American Holly is found on TMI-1 property, but Section 4.9 adds
that it is not found in the industrial/paved areas of the site. Please specify where American Holly is found on site.

Date Received: 3/19/2008 Response Date:

Response: American holly was referenced from the Wildlife Habitat Council Site Assessment for Three Mile Island (October 2005).
Table 12 lists plants and animals identified by the WHC Biologist during the site visit or previously identified by plant
employees or contractors. American holly is commonly used in landscaping applications and may have been identified
near administrative buildings or observed in the southern and undeveloped portion of the island; the exact location of
individual plants is not known. The statement in Section 4.9 describing refurbishment activity refers to areas
surrounding the containment dome for Unit 1, temporary construction yards, and the location of the steam generator
storage facility. These locations that would be used during refurbishment/construction activities are existing paved,
asphalt, or graveled areas and are devoid of vegetation.
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-16 Topic: Terrestrial Review

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Section 4.9 states that the refurbishment activities will not adversely affect the peregrine falcon population that
nests on the property because construction will not commence until October 2009 and "the peregrine falcon
nestlings have historically fledged the nest by late summer and the adult birds have migrated to their wintering
ranges". However, the same reference (PADEP 2007) claims that the peregrine falcon nestlings typically do not
fledge the nest until September or October. Will there be measures taken to ensure that these birds have in fact
migrated away from the site by the time that construction begins?

Date Received: 3/19/2008 Response Date:

Response: The information reported in Section 4.9 was based on telecommunication records with two PADEP employees (Jack
Forrester and Mike Murphy) regarding site specific behavior of Peregrine falcons at the TMI-1 reactor building (see
attached telecommunication records). Between 2002 and 2006, juvenile birds have been observed to fledge the nest
site by August. Adult birds also vacated the nest in August. PADEP (2007) states "dispersal from the hack site occurs
in September or October." However, hack sites are categorized by some type of human involvement, relocating of
eggs, artificial nest, etc., whereas the Peregrine falcon nest at TMI-1 is a natural nest. An artificial nesting box was
placed on top of the TMI-2 reactor building in 2002, but no birds have used it.

AmerGen has been in communication with the PA Game Commission regarding the potential impacts of the Steam
Generator Replacement project on the Peregrine falcons. Based on these communications, which are described in the
response to Question #8, AmerGen believes that its planned activities will not adversely affect the Peregrine falcons,
even if the birds are still present in the nest when such activities begin.

List Attachments Provided:

Telecon Record dated August 28, 2006 between Tetra Tech NUS and PADEP (M. Murphy) regarding Threatened and
Endangered Species Known to Occur in the Vicinity of Three Mile Island Nuclear Generating Station.

Telecon Record dated August 24, 2006 between Tetra Tech NUS and PADEP (J. Forrester) regarding Threatened and
Endangered Species Known to Occur in the Vicinity of Three Mile Island Nuclear Generating Station.
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- I TETRATECH NUS, INC.
AIKEN, SOUTH CAROLINA

MEETING/TELECON RECORD

Topic/Purpose: Date/Time:
Interview for background information on Threatened and Endangered Species Known August 28, 2006
to Occur in the vicinity of Three Mile Island Nuclear Generating Station. 1500 hours
Project: Charge No.:
Three Mile Island License Renewal Environmental Report II 2C0039 I-Draft ER
Attendees: Organization:
Mike Whitten and Brian Cole Tetra Tech NUS, Inc.
Mike Murphy (Telephone # 717.948.8308) Pennsylvania Department of Environmental Protection
Discussion:
Focus on T&E birds known to occur at Three Mile Island.
Action Items: Responsibility
None NA
Distribution: File:
C00394 File 0394

Summary:

Mr. Mike Murphy is currently the Pennsylvania Department of Environmental Protection's on-site full time monitor of the
Three Mile Island Nuclear Generating Station.

Mr. Murphy mainly discussed Peregrine falcon information, 5 seasons of breeding Peregrine falcons since 2002 have been
observed in a nest at the top of the reactor building for Unit 1. A nesting box was placed on top the reactor building for
Unit 2 in 2002, but no birds used the nest.

The following chicks have been observed:
2002- 2 nestlings, from late nesting adult birds, suspected bridge birds from New Jersey with no leg bands; one fledged
and one died
2003- 3 nestlings fledged
2004- 2 nestlings, was able to band on male
2005- 3 nestlings, was able to band one female
2006- 3 nestlings, was able to band one female

He stated the timeline for the nesting birds as follows:
February-typically pair bonding is renewed
March-a clutch of 2-3 eggs is typical at TMI
June-birds begin to fledge, but still maintain a relationship with parents
August-full autonomy achieved and young birds depart area

Mr. Murphy stated the Steam Generator Replacement activity is planned for the fall season and should not have any
impacts on the Peregrine falcons, as they have vacated the nest usually by August.

He stated the typical life span of the Peregrine falcon is approximately 9 years.

Mr. Murphy also stated he was aware of an Osprey nest located on the meteorological tower at TMI that has been active
for three years. The first year there were eggs in the nest but none hatched. The second year, four offspring were
observed in two clutches. The third year, two offspring were observed. The nest is removed twice a year for scheduled
maintenance to the tower. A 55-foot nesting platform was erected near the tower, but no birds used the nest.

Mr. Murphy also stated Bald eagles would occasionally visit the island and were observed near the river. Also a nest was
located approximately 20 miles south of the island at Holtwood Dam.

Mr. Murphy stated egrets were observed on the island, but was unaware of the specific species.
Mr. Murphy was not aware of any other plant or animal T&E species on the island.



TETRATECH NUS, INC.
AIKEN, SOUTH CAROLUNA MEETING/TELECON 

RECORD

Topic/Purpose: Date/Time:
Interview for background information on Threatened and Endangered Species Known August 24, 2006
to Occur in the vicinity of Three Mile Island Nuclear Generating Station. 1000 hours
Project: Charge No.:
Three Mile Island License Renewal Environmental Report II 2C0039 1-Draft ER
Attendees: Organization:
Mike Whitten and Brian Cole Tetra Tech NUS, Inc.
Jack Forrester (Telephone # 717.705.3767) Pennsylvania Department of Environmental Protection
Discussion:
Focus on T&E birds known to occur at Three Mile Island.
Action Items: Responsibility
None NA
Distribution: File:
C00394 File 0394

Summary:

Mr. Jack Forrester is currently the Pennsylvania Department of Environmental Protection's Director of Environmental
Education; formerly he was a conservation officer for the Pennsylvania Game and Fish Commission.

Mr. Forrester mainly discussed Peregrine falcon information, a successful breeding pair returns annually, since 2002, to a
nest at the top of the reactor building for Unit 1. He stated the nest was located in a location that made handling (leg
banding, weighing, etc.) difficult, and observation of the nest/pair was also difficult.

He stated the timeline for Peregrine falcons nesting in Pennsylvania as follows:
February-typically pair bonding is renewed
March-a clutch of 2-3 eggs is typical at TMI
June-birds begin to fledge, but still maintain a relationship with parents
August-full autonomy achieved and young birds depart area

He stated that mortality issues for birds in the state of Pennsylvania, not specifically TMI, ranked as follows: I -
glass/window strikes, 2-collision with wires (transmission, telephone), 3-electrocution (transmission lines, Amtrak rail
lines).

Mr. Forrester also stated he was aware of an Osprey nest located on the meteorological tower at TMI.
Mr. Forrester also stated he thought a Bald Eagle nest was located approximately 5 miles south of the island.
Mr. Forrester referred Tetra Tech to contact Mr. Mike Murphy, Pennsylvania Department of Environmental Protection's
employee that is assigned full time to the Three Mile Island Nuclear Generating Station, and also reports to Mr. Forrester
to Peregrine falcon activities at the site.
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-28 Topic: Cultural Resources Review

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: For such procedures, please state whether they include "stop work" provisions, and if they do, provide examples of

those provisions.

Date Received: 3/19/2008 Response Date:

Response: The following corporate procedures provide a tool for identifying potential environmental implications of proposed plant
configuration changes and work requests.

EN-AA-103, Environmental Review
EN-AA-103-0001, Environmental Evaluations

Configuration changes that may trigger an environmental review include changes to the plant's design bases, design
documentation, or physical configuration. Once it has been determined that a configuration change to the facility is
necessary, various considerations, including the possibility of environmental impacts, must be evaluated to determine
relevance. Corporate procedures CC-AA-1 02, Design Input and Configuration Change Impact Screening, and WC-AA-
106, Work Screening and Processing, direct the Responsible Engineer or Screening Committee Member for the
proposed configuration change or work request, respectively, to determine whether an environmental impact may occur
by one of three methods:

1. Interfacing with site environmental personnel;
2. Using checklists provided in EN-AA-103; or
3. Applying process knowledge.

If it is determined that a proposed configuration change or work request may have an environmental impact, then an
Environmental Evaluation must be performed in accordance with procedure EN-AA-1 03-0001, which specifies when an
Archeological and Cultural Evaluation is needed. If station Environmental personnel need assistance in completing an
Archeological and Cultural Evaluation, then consulting services are secured. An example of a project for which outside
consulting services were obtained is the TMI Steam Generator Replacement Project. In that case, the Project Team
retained an environmental consulting firm (ARM Group, Inc.) to assist with all aspects of the project, including
archeological and cultural resources.

None of the procedures specifies "stop work" provisions for circumstances in which archeological or cultural resources
are encountered. Notwithstanding, the SHPO would be contacted if historical or cultural resources were inadvertently
discovered during onsite activities. AmerGen would then work closely with the Pennsylvania Historical & Museum
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
Commission, Bureau for Historic Preservation to ensure that adequate professional resources were involved to evaluate
such discoveries.

By December 31, 2008, Exelon Nuclear plans to promulgate procedural changes to ensure that clear guidance exists
regarding (1) consideration of potential impacts on archaeological and historical resources prior to disturbing land at
nuclear power stations owned by Exelon and (2) actions to be taken, including a "stop work" provision, when historical
or archaeological resources are inadvertently discovered during activities that disturb land at nuclear power stations
owned by Exelon. AmerGen will then implement the Exelon Nuclear corporate procedural changes for TMI-1.
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Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-29

Source: ENV

Topic: Cultural Resources Review

Environmental Audit

Status: Accepted by NRCRequested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: What training does the Environmental Coordinator have in relation to Section 106 guidelines?

Date Received: 3/19/2008 Response Date:

Response: Response:

TMI Environmental personnel are not trained in Section 106 requirements. If it is determined that a proposed
configuration change or work request may have an environmental impact, then an Environmental Evaluation must be
performed in accordance with procedure EN-AA-103-0001, which specifies when an Archeological and Cultural
Evaluation is needed for configuration changes and work requests. If station Environmental personnel need assistance
in completing an Archeological and Cultural Evaluation, then consulting services are secured.

An example of a project for which outside consulting services were obtained is the TMI Steam Generator Replacement
Project. In that case, the Project Team retained an environmental consulting firm (ARM Group, Inc.) to assist with all
aspects of the project, including archeological and cultural resources. The entire area occupied by the nuclear power
plant on Three Mile Island has been disturbed by construction and operation of the plant.
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-35 Topic: Cultural Resources Review

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: NRC would like to review maintenance procedures for t-lines; specifically, do they take into account the protection
of cultural resources?

Date Received: 3/19/2008 Response Date: 5/19/2008

Response: The FirstEnergy vegetation maintenance plan and protocols for the in-scope transmission lines are being provided in
response to Questions 5 and 7. These documents do not address protection of cultural resources. The vegetation
management activities carried out in transmission line rights-of-way by FirstEnergy do not normally disturb soil layers.
Similarly, FirstEnergy policies and procedures applicable to mechanical maintenance of the transmission system do not
specifically address protection of cultural resources. However, FirstEnergy has advised Exelon that if evidence of
archaeological or historical resources is inadvertently discovered during mechanical maintenance, work would be
stopped to investigate.
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Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-36 Topic: Cultural Resources Review

Environmental Audit

Status: Accepted by NRCSource: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: NRC would like to have copies of any correspondence with the Pennsylvania Historical and Museum Commission
that was not included in the ER.

Date Received: 3/19/2008 Response Date:

Response: A copy of the "Request to Initiate Consultation in Compliance with the History Code and Section 106 of the National
Historic Preservation Act" for the TMI-1 Steam Generator Replacement Project is attached.

List Attachments Provided:

Request to Initiate Consultation in Compliance with the History Code and Section 106 of the National Historic
Preservation Act

5/19/2008 5:42:22 PM 
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Pennsylvania Historical & Museum Commission
Bureau for Historic Preservation ER #

Request to Initiate Consultation in Compliance with the State History Code and
Section 106 of the National Historic Preservation Act

Applicant Name Exelon Corporation
Street Address Route 441 South, P.O. Box 480
City Middletown Phone Number 717 948- 8290
State/ZIP Pennsylvania 17057

Project Title TM -I_ Steam Generator Replacement Project

Project Location Three Mile Island
and/address Route 441 South

Municipality Londonderry Twp. County Name Dauphin

If this project was ever reviewed before, include previous ER # Yes - 1971? See attached
2.3 Historic Significance

5'ý-r J"Pf'd V -W-1 pet T_ "'j), 0- 4J1,',W Av"Wf+1y
Government Funded/Sponsored or On Government Land?

[I Yes Z No Specify Agency and/or Program Name Below
State Agency: Local:
Federal Agency: Other:

Permits or Approvals Required
El Yes 0 No Specify Agency and/or Program Name Below

Anticipated Permits: Operations to be conducted under existing permits
State Agency: Program:
Federal Agency: Program:

pol th'. at
Army Corps of Engineers: E] Philadelphia [] Baltimore 13 Pittsburgh
DEP Office: F1 Central Office 1] Regional Office:
13 District Mining Office: __ Oil & Gas Office:
13 Other: (provide address)



Pennsylvania Historical & Museum Commission , ,.
Bureau for Historic Preservation ER #

kejirdPr ct7 nfo ation forBllP/SH-P I e

Z Total Acres in the property under review: 35

[ Total acres of earth disturbance for this proposed activity: 0.5 acre

Z Are there any buildings or structures within the project area? 'Z Yes Li No
Approximate age of buildings:

Z Project located in or adjacent to a historic district? Li Yes Z No Li Unsure

Name of Historic District

M MAP LOCATION: A 7.5 USGS Map showing the project boundary and the Area of Potential Effect (APE). The
APE should include indirect effects, such as visual and audible impacts. Federal Projects must provide an
explanation of how the APE was determined.

Li PHOTOS: Photos of all buildings or structures in the APE over 50 years old. If the property is over 50 years old
submit a Historic Resource Form with this initial request. The forms are available at
http://www.phmc.state.pa.us/bhp/inventories.

F] PROJECT DESCRIPTION NARRATIVE: Provide a detailed project description describing the project, any
ground disturbance, any previous land use, and age of all effected buildings in the project area. Attach a site map
showing the location of all buildings in the project area.

Z I have reviewed all DEP Permit Exemptions listed on the DEP website www.dep.state.pa.us.

In addition, federal agencies must provide:
Li Measures that will be taken to identify consulting parties including Native Americans.

EL Measures that will be taken to notify and involve the public.

The information on this form is needed to determine whether potential historic or archaeological resources
are present. Additional historic information or investigation may be requested to determine the significance of
the resources or the effects of the project on those resources. Form and attachments must be submitted by mail.
Submissions via e-mail will not be accepted.

Applicant's Signature Date

Please Print and Mail Completed Form and Required Information to:

PA Historical & Museum Comnmission
Bureau for Historic Preservation

• 400 North Street

Commonwealth Keystone Building 2'd Floor
Harrisburg, PA 17120-0093



Phase I

The Phase I survey is intended to provide an inventory of all potentially eligible
archaeological resources within the project area as per Federal Reg. 51 (169) of 9/2/86
and CFR 800.4 as revised 10/1/86. Predictive models are used by the BHP to delineate
areas requiring Phase. I survey. The consultant should also devise a predictive model to
focus the Phase I survey, however, the model must be justifiable and designed to locate
all potentially eligible archaeological sites within a proposed project area. The
methodology of a Phase I survey should be adequate to make it highly probable that all
sites will be recorded. Sites may be identified and recorded through a combination of
documentary research, informant interviews, surface reconnaissance, and subsurface
testing. Any or all of these techniques may be used in a particular survey. The Phase I
survey will result in the discovery of any unrecorded sites and the confirmation of the
existence and location of previously recorded sites. It should be emphasized that a Phase
I survey will identify and record both prehistoric and historic period sites within the
project area.

The results of the Phase I survey should be incorporated in a report meeting the
standards and specifications of the BHP (see Report Requirements, below). Th-e report
serves as the basis for a recommendation by the BHP as to the need for additional work
and the adequacy of the Phase I survey. If no sites were discovered and the report reflects
an adequate consideration of the potential for archaeological resources, the BHP will
recomnmend that no further investigations are needed and that the project will have no
effect on archaeological resources.

For projects covering an area of five acres or less, involving simple residual soils or no
stratified Holocene deposits and where no sites are found, a shortened report formnat is
acceptable. (See Chapter III, section A for an outline).

Prehistoric and historic period archaeological survey work and reports should be
coordinated with the historic structures survey. The infornation gained from the historic
structures survey work should be incorporated into the investigation of historic
archaeological sites.



PROJECT NARRATIVE

Excelon Corporation is proposing to replace the steam generator (OTSG) at the Unit 1
Reactor Building located on Three Mile Island, Londonderry Township, Dauphin
County, Pennsylvania. The replacement work is scheduled to begin in 2009.
Additionally, the tendons at the Unit 1 Reactor Building will also be inspected. The
inspection work is conducted every five years and is also to begin in 2009.

Construction activities by Metropolitan Edison began after 1971. The present structures
are all less than 40 years of age. Several ancillary activities associated with the generator
replacement and the tendon inspection will involve excavation of previously disturbed
areas primarily in the vicinity of reactor building 1 (one). Generally this activity will be
associated with storage facilities necessary to support the proposed activities. Excavation
is not anticipated to exceed four (4') feet and is exclusively located in previously
disturbed and filled areas. An attached plot plan prepared by Gilbert Associates (E-744-
001) shows final grades and building location details of the area proposed for this
replacement activity.

A staging area for temporary personnel is proposed for an area south of the cooling
towers. This area is paved and presently used for parking. Some temporary support
structures may be erected and will be located at existing grade. Some minor grading and
stoning of existing graveled roads will also occur, but excavation is not anticipated.
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2.3 HISTORIC SIGNIFICANCE

The general area of the Three Mile Island site has been examined for the
presence of historic landmarks in accordance with the requirements of the
Historic Preservation Act. The nearest historical landmark as listed in the
National Register of Historic Places is the Bellmeyer House located in York,
Pennsylvania, approximately 14 miles from the site. The Cornwall Iron
Furnace located in Lebanon County is approximately 17 miles from the site.

A candidate for inclusion in the National Register of Historic Places is
St. Peter's Evangelical Lutheran Church in Middletown, approximately three
miles north of the site. The site is not visible from the church and the
Three Mile Island Nuclear Station will in no way interfere with the church.

The island itself had been occupied thousands of years ago by the
Susquehannocks who were the most recent Indians to inhabit the River Flats
and islands, particularly in the area from Harrisburg to southern Lancaster
County. Predecessors of the Susquehannocks in the region were the more
primitive Algonkians.

The Pennsylvania Historical and Museum Commission in 1967 requested permission
from Met-Ed to "dig" the island before preliminary work for the construction
of the proposed nuclear plant began. Met-Ed agreed with the Commission that
the archaeological work should be done, and the project was carried out under
a grant from the company. Several sites on the island were pointed out to
the state archaeologists by amateur archaeologists who had collected in the
area over a period of years. Also assisting in the salvage operations were
members of the Susquehannock Chapter of the Society for Pennsylvania
Archaeology and a local troop of Boy Scouts. State archaeologists felt that
sufficient information was obtained to enable the archaeologists to reconstruct
a general outline of the Island's culture prehistory.

Work on 36Da50, the designation assigned to the Three Mile Island site, has
been completed and the artifactual materials analyzed.

The final results, which are filed in manuscript form at the William Penn
Memorial Museum and Archives Building and which have been used as foundation
data in several papers read before professional societies, contributed
significantly to the understanding of the cultures of the Early and Middle
Woodland periods (1000 B.C. to 1000 A.D.) in eastern Pennsylvania.

Approximately 700 pottery sherds were recovered from the excavation. These
were categorized into eight types dating between 1700 B.C. and 1100 A.D. The
earliest surviving vessel type was represented by several sherds from stone
(soapstone) bowls; the earliest clay form was an imitation of the flat-bottomed,
straight-sided stone bowls. Much of the remaining pottery from the site
showed affinity to types popular in the Potomac drainage.

A number of projectile points (knives, spearpoints, and arrowheads) were
found. Some of these date prior to 1700 B.C. and a few to cultures after
1100 A.D.; however, the majority of the sample also shows affinity to cultures
to the south and dates between 1000 B.C. and 1000 A.D.

2.3-1



One hundred and twenty flake tools - small knives and scrapers fashioned

from flat. spalls of stone - were uncovered. These are typical food processing
tools of the Early and Middle Woodland cultures. Nearly 5000 unmodified
flakes were also recovered together with a few miscellaneous additional
objects,

The head of Three Mile Island was obviously popular as a hunting and fishing
station during nearly 2000 years of prehistory. By examining the distribution
of artifact types, we have been able to define numerous camp sites separated
both in time and space.

The area traversed by the Three Mile Island transmission lines does not
involve any known historical or archaeological sites.

2.3-2
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Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-40 Topic: Environmental Justice

Environmental Audit

Status: Accepted by NRCSource: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: Please provide information about current and past wildlife sampling and testing of game animals, such as deer,
squirrel, turkey, pheasant, duck, and other game birds and animals, conducted in the vicinity of TMI-1 by AmerGen
and previous owners/operators of the plant. Specifically, please provide information sufficient to establish the time
periods and the results of wildlife sampling and testing. The purpose of this request is to obtain information to
determine whether people who consume meat from wild life in the vicinity of the plant are at risk from nuclear
power plant operations.

Date Received: 3/19/2008 Response Date:

Response: The environmental sampling program for TMI is described in the TMI Offsite
Dose Calculation Manual and is in accordance with NRC NUREG 1301. The
environmental sampling program does not require sampling of meat.

The meat pathway is modeled in TMI's effluent dose calculation
methodologies for gaseous plant releases.

That being said, TMI has historically sampled some deer meat
available from local hunters and/or resulting from car accidents.

Scanned excerpts from historical REMP reports back to 1990 that contain
information on meat sampling are being provided.

List Attachments Provided:

1990 - 1996 (pdf)
1997 (pdf)
1998 (pdf)
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concentration of 0.013 ± 0.003 pCi/g (wet). One cont ._- . .

sample had detectable Sr-90 at a concentration of 0.0021 ± 0.0009

pCi/g (wet). Generally, the broad leafy vegetables (cabbage and

Chinese cabbage) contained the highest levels of Sr-90. This was

expected because these particular plants have high Sr-90

concentration factors (soil to plant).

All of the 1990 results were consistent with Sr-90 concentrations

detected in indicator and control samples from prior years. The

presence of Sr-90 in the vegetation samples was attributed to

fallout from past nuclear weapon tests. To a lesser extent,

fallout from the Chernobyl reactor accident may also have

contributed to the Sr-90 content found in these samples.

Four indicator vegetation samples (one leafy vegetable and three

fruits) contained detectable H-3. The results ranged from 0.14 ±

0.08 pCi/g (wet) to 0.22 ± 0.09 pCi/g (wet) and averaged 0.17 ±

0.07 pCi/g (wet)., All of the results were consistent with the 1989

average for control samples of.0.16 ± 0.10 pCi/g (wet). The

occurrence of H-3 in all four samples was attributed to natural

production of this radionuclide in the atmosphere and fallout from

prior atmospheric nuclear tests.

Meat Results

Gamma analyses of three deer meat samples (two indicators and one

control) revealed naturally-occurring K-40. Cesium-137 was also

detected in the control sample at a concentration of 0.12 ± 0.01

pCi/g (wet). The presence of Cs-137 was a result of fallout from

prior nuclear weapon tests.

Strontium-89 and Sr-90 were not detected in the 1990 game meat

samples.

Tritium was detected in one indicator sample at a concentration of

0.16 ± 0.06 pCi/g (wet). This result was consistent with H-3

- 89 -
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concentrations detected in other food product samples. It wI

similar to the concentration detected in the 1988 control meat

sample (0.14 ± 0.05 pCi/g - wet). Therefore, the H-3 detected in

the meat sample was not caused by TMINS operations.

Soil Results

Gamma analyses of soil samples collected at the GPU Nuclear gardens

yielded detectable levels of naturally occurring K-40, Ra-226, and

Ac-228, as well as fallout Cs-137 in both indicator and control

samples. The Cs-137 concentrations for indicator and control

station samples were similar, averaging 0.15 ± 0.14 pCi/g (dry)

and 0.14 ± 0.04 pCi/g (dry), respectively. The presence of Cs-137

in the soil samples was attributed to worldwide fallout from prior

nuclear weapon tests and to a lesser extent the fallout from the

Chernobyl accident.

Strontium analyses of soil samples revealed no Sr-89. Strontium-90

was detected in two indicator samples. The positive results ranged

from 0.018 ± 0.010 pCi/g (dry) to 0.023 ± 0.009 pCi/g (dry). They

were similar to the analytical sensitivities achieved for the

control samples and consistent with results from prior years. A

major component of fallout from atmospheric nuclear tests, Sr-90

persists in the terrestrial environment because of its 28-year

half-life. Therefore, the presence of this radionuclide in the

soil samples was not unexpected.

- 90 -
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Strontium may become incorporated into plants
by either uptake from soil or direct deposition on
foliar surfaces. In 1991, strontium analyses of
fruit and vegetable samples revealed no Sr-89;
however, low level Sr-90 was detected in about
one-third (16 of 45) of the samples. Generally,
cabbages and red beets contained the highest
levels of Sr-90. This was expected because these
plants have relatively high Sr-90 concentration
factors (soil to plant).

Indicator samples averaged 0.0055 ± 0.0023 pCi/
g (wet) and 0.011 ± 0.011 pCilg (wet) for leafy
vegetables (cabbages only) and root vegetables
(red beets only), respectively. Two fruit samples
collected at indicator sites also contained detect-
able Sr-90. For 1991, they averaged 0.00077 +
0.00014 pCi/g (wet).

Except for fruit samples, similar concentrations
of Sr-90 were found in the control samples. The
duplicate analysis result for a control cabbage
sample yielded a Sr-90 concentration of 0.0065 ±
0.0024 pCi/g (wet) while the control root veg-
etable (red beet) sample contained Sr-90 at a
concentration of 0.0074 ± 0.0009 pCi/g (wet).
Strontium-90 was not identified in the control
fruit samples. However, the analytical sensitivi-
ties achieved for these samples were similar to
the concentrations of Sr-90 found in the indicator
fruit samples.

All of the 1991 results were consistent with or
below Sr-90 concentrations detected in indicator
and control samples from prior years. The
presence of Sr-90 in the vegetation samples was
attributed to fallout from past atmospheric
nuclear weapon tests.

Tritium was detected in 31 of 37 (84%) indicator
fruit and vegetable samples, while only 2 of 8
(25%) control samples contained this radionu-
clide. For indicator leafy vegetables, root veg-
etables and fruits, the average H-3 concentrations
were 0.22 ± 0.22 pCi/g (wet), 0.18 ± 0.13 pCi/g
(wet) and 0.24 ± 0.26 pCilg (wet), respectively.
As a group they ranged from 0.11 ± 0.07 pCi/g
(wet) to 0.48 ± 0.08 pCi/g (wet). Two control
samples (cabbage and green peppers) contained
H-3 at a concentration of 0.13 ± 0.07 pCi/g
(wet). The control results were consistent with
levels associated with fallout and natural produc-
tion.

The highest H-3 concentrations were found in leafy
vegetables (lettuce and cabbage) and fruits (green
peppers and tomatoes) from the E1-2 (TMI Visitors
Center) and Fl -1 (500 kV Substation) gardens
which are proximate to TMINS and are located in
dominant wind directions (E and ESE, respectively).
The elevated results in the produce at these gardens
were a direct result of the evaporation process.
Tritium concentrations found in samples from the
other indicator locations were lower and similar to
those detected in the control samples. The presence
of H-3 in these samples was associated with natural
production and fallout from prior weapon tests.

A dose estimate was performed assuming annual
ingestion rates of produce at the highest average
concentrations (0.34 pCi/g (wet) and 0.38 pCilg
(wet) for non-leafy vegetables and fruits and leafy
vegetables, respectively). A background contribu-
tion of 0.13 pCi/g (wet) was subtracted from the
average concentrations. The maximum combined
dose was 0.023 mrem to the total body of a child.
This dose equates to about 0.008% of the dose
received from natural background radiation.

Meat Results
Gamma analyses of two deer meat samples (one
indicator and one control) revealed naturally-
occurring K-40. Cesium-137 was also detected in
the control sample at a concentration of 1.5 ± 0.1
pCilg (wet). The presence of Cs-137 was a result of
fallout from prior nuclear weapon tests.

Tritium was detected in both the indicator and
control sample at a concentration of 0.15 ± 0.06
pCi/g (wet) and 0.11 ± 0.05 pClg (wet), respec-
tively. Because these results were similar to each
other and to the concentrations detected in other
1991 control food products (milk, fruits and veg-
etables), the H-3 identified in the 1991 meat samples
was probably unrelated to TMINS operations.
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0.0065 pCi/g (wet), 0.0019 + 0.0028
pCi/g (wet) and 0.014 ± 0.021 pCi/g
(wet) for leafy vegetables, fruits and
root vegetables, respectively.

Similar concentrations of Sr-90 were
found in the control samples. Ranging
from 0.0014 + 0.0003 pCi/g (wet) to
0.035 ± 0.006 pCi/g (wet), the average
for all control samples was 0.012 +
0.031 (wet). By category, leafy
vegetables averaged 0.0054 + 0.0078
pCi/g (wet); the concentrations detected
in the fruit and root vegetable samples
were 0.0014 + 0.0003 pCi/g (wet) and
0.035 + 0.006 pCi/g (wet), respectively.

All of the 1992 results were consistent
with or below Sr-90 concentrations
detected in indicator and control
samples from prior years. The
presence of Sr-90 in the vegetation
samples was attributed to fallout from
past atmospheric nuclear weapon tests.

Tritium was detected in 5 of 29 (17%)
indicator fruit and vegetable
samples(one fruit and four green leafy
vegetables). None of the control
samples contained H-3 above the lower
limit of detection. Indicator leafy
vegetables averaged 0.24 ± 0.27 pCi/g
(wet) and ranged from 0.11 ± 0.07
pCi/g (wet) to 0.38 ± 0.08 pCi/g (wet).
The lone indicator fruit (tomato) result
was 0.14 ± 0.07 pCi/g (wet). All but
two indicator results were consistent
with levels associated with fallout and
natural production and similar to

historical control sample
concentrations.

The two highest H-3 concentrations,
0.33 + 0.08 pCi/g (wet) and 0.38 +
0.08 pCi/g (wet), were found in leafy
vegetables (leaf lettuce) from the E1-2
(TMI Visitor's Center) and F1-1 (500
kV Substation) gardens which are
proximate to TMINS and are located in
dominant wind directions (E and ESE,
respectively). The elevated results in
the produce at these gardens were a
direct result of the TMI-2 evaporation
process. When compared to 1991,.there
were fewer 1992 indicator vegetation
samples containing H-3 above historical
control concentrations as a result of
lower TMI-2 evaporator operating time.

A conservative dose estimate was
performed assuming annual ingestion
rates of leafy vegetables at the highest
1992 concentration (0.38 + 0.08 pCi/g,
wet). A background contribution was
not subtracted. The maximum
hypothetical dose was 0.0026 mrem to
the total body of an adult. This dose
equates to about 0.0009% of the dose
received from natural background
radiation.

Meat Results
Gamma analyses of three deer meat
samples (two indicators and one
control) revealed naturally-occurring
K-40. Cesium-137 was also detected in
the control sample at a concentration
of 0.028 ± 0.006 pCi/g (wet). The
presence of Cs-137 was a result of
fallout from prior nuclear weapon tests.

Page 82
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Tritium was detected in one of the
indicator samples at a concentration of
0.091 + 0.054 pCi/g (wet). Because
this result was similar to the 1991
control sample concentration (0.11 ±
0.05 pCi/g, wet), the H-3 identified in
the 1992 indicator deer meat sample
was probably unrelated to TMINS
operations.

Strontium-89 was not detected; Sr-90
was identified in one indicator sample
at a concentration of 0.00049 +
0.00030 pCi/g (wet). Because the
indicator result was consistent with the
1989 control sample result (0.0015
pCi/g, wet), the presence of Sr-90 in the
deer meat sample was attributed to
fallout from prior atmospheric nuclear
weapon tests.

Soil Results
Gamma analyses of soil collected at the
GPU Nuclear gardens yielded
detectable levels of naturally-occurring
K-40, Ra-226, and Th-232, as well as
fallout Cs-137 in both indicator and
control samples. The Cs-137
concentrations for indicator and control
station samples were similar, averaging
0.17 ± 0.04 pCi/g (dry) and 0.11 ± 0.01
pCi/g (dry), respectively. These
averages compared well with the 1991
averages of 0.13 + 0.16 pCi/g (dry) and
0.12 ± 0.01 pCi/g (dry) for indicators
and controls, respectively. The
presence of Cs-137 in the soil samples
was attributed to worldwide fallout
from prior atmospheric nuclear weapon
tests.

Strontium analyses of soil samples
revealed no Sr-89. Strontium-90 was
detected in three indicator samples and
one control sample. The indicator
results averaged 0.045 + 0.012 (dry)
and ranged from 0.041 + 0.012 pCi/g
(dry) to 0.052 ± 0.020 pCi/g (dry).
They were similar to the control
sample concentration of 0.035 ± 0.010
pCi/g (dry) and consistent with results
from prior years. A major component
of fallout from atmospheric nuclear
tests, Sr-90 persists in the terrestrial
environment because of its 28-year
half-life. Therefore, the identification.
of this radionuclide in the soil samples
was not unexpected.

Based on the 1992 soil results, no
buildup of TMINS-related radio-
activity was detected in the local
environment.

Rodent Results
A gamma analysis of groundhog flesh
yielded Cs-137 and naturally-occurring
K-40. Although control data for
rodents were not available, the Cs-137
result (0.014 + 0.007 pCi/g, wet) was
similar to that detected in the control
deer meat sample. Therefore, the Cs-
137 detected in the rodent sample was
attributed to fallout from prior weapon
tests. ,o/6L( -
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samples was attributed to fallout from
past atmospheric nuclear weapon tests.

Tritium was detected in 8 of 28 (29%)
indicator fruit and vegetable samples
(four fruit and four green leafy
vegetable samples). None of the 1993
control fruit and vegetable samples
contained H-3 above the detection
limit. The 1993 H-3 in vegetation
results are listed in Table 0-4. The
average H-3 concentrations in indicator
green leafy vegetables and fruits were
0.30 ± 0.18 pCi/g(wet) and 0.21 ± 0.17
pCi/g(wet), respectively. As a group,
they ranged from 0.13 + 0.07
pCi/g(wet) to 0.39 + 0.08 pCi/g(wet).
The 1993 indicator averages and
individual results were similar to those
found in 1991 and 1992 indicator
produce samples.

Detectable H-3 concentrations were
identified only in samples collected
from the gardens at the TMI Visitors
Center (E1-2) and the 500 kV
Substation (FI-1). All but one of the
results were slightly elevated when
compared to historical control sample
data. This was expected since these
gardens are located proximate to
TMINS and in dominant wind
directions (E and ESE, respectively).
The slightly elevated H-3
concentrations detected in the produce
from these gardens were a direct result
of releases from the TMI-2 evaporator.

One of the indicator samples had an
H-3 concentration consistent with
historical control sample results. The
presence of H-3 in this sample was

considered to be associated with
natural production in the atmosphere
and fallout from prior weapon tests.

A conservative dose estimate was
performed assuming annual ingestion
rates for leafy vegetables and fruits at
the highest 1993 concentrations (0.39
+ 0.08 pCi/g,wet and 0.33 + 0.08
pCi/g,wet, respectively). A background
contribution was not subtracted. The
maximum hypothetical dose was 0.0097
mrem to the whole body of an adult.
This dose is equivalent to 0.0032% of
the dose that an individual living in the
TMI area receives each year from
natural background radiation.

Meat Results
Gamma analyses of two deer meat
samples (one indicator and one control)
revealed naturally-occurring K-40.
Cesium-137 was also detected in the
control sample at a concentration of
0.47 ± 0.05 pCi/g (wet). The presence
of Cs-137 in the deer flesh was
attributable to fallout from prior
nuclear weapon tests.

Tritium was detected in the indicator
sample at a concentration of 0.58 +
0.19 pCi/g(wet). A recount and
reanalysis were performed and the
results (0.47 + 0.19 pCi/g,wet and 0.37
+ 0.09 pCi/g,wet, respectively)
confirmed the original analysis result.
The control sample did not contain H-3
at a concentration above the detection
limit.

Because the indicator result was higher
than historical control sample results,
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the presence of this radionuclide in the
deer meat was related to routine
TMINS operations. More specifically,
the occurrence was most likely due to
TMI-1 operations since the sample was
collected more than one month after
the evaporation of TMI-2 processed
water was completed. Other indicator
media collected in the same time period
also contained detectable H-3 at
concentrations above the analogous
control samples.

A conservative dose estimate was
performed assuming that an individual
consumed the indicator deer meat for a
period of one year. For this calculation,
a background contribution was not
subtracted. The maximum hypothetical
dose was 0.0067 mrem to the whole
body'of an adult.-This dose is
equivalent to 0.0022% of the dose that
an individual living in the TMI area
receives each year from natural
background radiation.

Strontium-89 was not detected; Sr-90
was identified only in the control
sample at a concentration of 0.0037 ±
0.0015 pCi/g (wet). The presence of Sr-
90 in the control deer meat sample was
attributed to fallout from prior
atmospheric nuclear weapon tests.

Soil Results
Gamma analyses of soil collected at the
GPU Nuclear gardens yielded
detectable levels of naturally-occurring
K-40, Ra-226, and Th-232, as well as
fallout Cs-137 in both indicator and
control samples. Naturally-occurring
U-235 was also detected in one

indicator sample. The Cs-137
concentrations for indicator and control
station samples were similar, averaging
0.12 ± 0.15 pCi/g (dry) and 0.11 ± 0.01
pCi/g (dry), respectively. These
averages compared well with the 1992
averages of 0.17 ± 0.04 pCi/g (dry) and
0.11 ± 0.01 pCi/g (dry) for indicators
and controls, respectively. The
presence of Cs-137 in the soil samples
was attributed to worldwide fallout
from prior atmospheric nuclear weapon
tests.

Strontium analyses of soil samples
revealed no Sr-89. Strontium-90 was
detected in three of six indicator
samples. The results reported for the
control samples were below the
calculated detection limits of 0.04
pCi/g(dry). However, a duplicate
analysis and a quality control analysis
of a control sample yielded 0.035 +
0.014 pCi/g(dry) and 0.023 ±+_ 0.008
pCi/g(dry), respectively.

The average Sr-90 concentration for
1993 indicator samples was 0.039 +
0.008 pCi/g(dry) with a range of 0.036
±+ 0.013 pCi/g(dry) to 0.043 + 0.007
pCi/g(dry). The 1993 indicator average
was consistent with the 1992 indicator
average and 1992 control sample
concentration of 0.045 + 0.012
pCi/g(dry) and 0.035 + 0.010
pCi/g(dry), respectively. Additionally,
the individual indicator results for 1993
were similar to those reported for the
1993 control samples.

The presence of this long-lived
radionuclide in the 1993 soil samples
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Meat Results

Gamma analyses of two deer meat
samples (one indicator and one control)
revealed naturally-occurring K-40.
Cesitum-137 also was detected in the
control sample at a concentration of
0.048 ± 0.008 pCi/g (wet). The
presence of Cs-137 in the deer flesh
was attributable to fallout from prior
nuclear weapon tests.

Soil Results

Gamma analyses of soil samples
collected at the GPU Nuclear gardens
yielded detectable levels of naturally-
occurring Be-7, K-40, Ra-226, and Th-
232, as well as fallout Cs-137 in both
indicator and control samples. The
Cs-137 concentrations for indicator and
control samples were similar, averaging
0.12 ± 0.15 pCi/g (dry) and 0.11 ± 0.01
pCi/g (dry), respectively. These
averages compared well with the 1993
averages of 0.12 ± 0.15 pCi/g (dry) and
0.11 ± 0.01 pCi/g (dry) for indicators
and controls, respectively.

The station with the highest annual
average was the garden located on the
south end of TMI (Station J2-2). The
samples from this station contained an
average Cs-137 concentration of 0.19 ±

0.01 pCi/g (dry) which was consistent
with the average concentration
calculated for this station in 1993 (0.18
± 0.01 pCi/g, dry).

The presence of Cs-137 in the soil
samples was attributed to worldwide

fallout from prior atmospheric nuclear
weapon tests.

Strontium-89 and Sr-90 were not
detected in the soil samples collected in
September. Based on the 1994 soil
results, no buildup of TMINS-related
radioactivity was detected in the local
environment.

Rodent Results

Three rodent carcasses (two mice and
one rat) were frisked and/or analyzed
in 1994. A mouse found dead in the
parking lot near the TMI-1 Processing
Center was frisked and analyzed for
gamma-emitting radionuclides.
Reactor-related materials were not
identified.

A second mouse carcass was found in
the TMI-1 Tendon Access Galley. A
gamma analysis identified Co-58, Co-60,
Cs-134 and Cs-137. The result was
expected because the area where the
mouse was found contains radioactive
material.

Finally, a rat carcass was found in the
TMI-2 Turbine Building. The carcass
was frisked and the result indicated
that the rat was not radiologically
contaminated. A follow-up gamma
analysis was not performed because the
carcass was partially decomposed.

No definitive conclusion can be made
on whether radioactive materials are
being transported by rodents since the
mouse which contained radioactive
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materials was found dead inside a
contaminated building and not outside
in an uncontaminated area.

A pest control program is in place at
TMINS. This program minimizes the
potential for any rodents to transport
contamination to unrestricted areas.
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indicator and control cow milk samples
since 1979. Generally, the Sr-90
concentrations have trended downward.
This decrease is related to the cessation of
atmospheric nuclear weapon testing and the
radioactive decay and depletion of both
atmospheric and terrestrial Sr-90 associated
with prior weapon testing.

Terrestrial Vegetation Results

Samples of broad leaf vegetables
(cabbages), fruits (tomatoes, sweet corn and
green peppers) and root vegetables (red
beets and potatoes) were collected in 1995.
Naturally-occurring K-40 was detected in all
of these samples. Two red beet samples
(one indicator and one control) and four
cabbage samples (three indicators and one
control) also contained naturally-occurring
Be-7. No gamma-emitting radionuclides
(including 1-131) attributable to TMINS
operations were detected above the MDC.

Strontium may become incorporated into
plants by either uptake from soil or direct
deposition on foliar surfaces. In 1995,
strontium analyses of leafy vegetable
samples (cabbages) revealed no Sr-89, but
low-level Sr-90 was detected in all of these
samples. This was expected because
cabbages have a relatively high Sr-90
concentration factor (soil to plant).

The annual average Sr-90 concentration for
all indicator samples was 0.0061 + 0.0095
pCi/g (wet). The concentrations ranged
from 0.0028 ± 0.0005 pCi/g (wet) to 0.013
+ 0.001 pCi/g (wet).

Strontium-90 also was measured in the
control sample. The 1995 control sample
concentration of 0.029 + 0.002 pCi/g,
(wet) was similar to those detected in the
1995 indicator samples.

All of the 1995 results were consistent with
Sr-90 concentrations detected in indicator
and control broad leaf vegetable samples
from prior years. The presence of Sr-90 in
the 1995 cabbage samples was attributed to
fallout from past atmospheric nuclear
weapon tests.

Meat Results

Gamma analyses of three deer meat samples
(two indicators and one control) revealed
naturally-occurring K-40. Cesium-137 also
was detected in the control sample at a
concentration of 0.055 + 0.010 pCi/g
(wet). A similar Cs-137 concentration
(0.048 + 0.008 pCi/g, wet) was measured
in the 1994 control deer meat sample. The
presence of Cs-137 in the deer flesh was
attributable to fallout from prior nuclear
weapon tests. No radionuclides attributable
to TMINS operations were detected in the
1995 deer meat samples.

Soil Results

As a result of changing the collection
frequency from twice per year to once
every other year, soil samples were not
collected in 1995. The next collection of
soil is scheduled for the Fall of 1996.
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Rodent Results

Two rodent carcasses were frisked and/or
analyzed in 1995. A mouse found dead in
the TMI-1 Circulating Water Pump House
(a radiologically unrestricted area) was
frisked and analyzed for gamma-emitting
radionuclides. Reactor-related materials
were not identified.

A second mouse carcass was found in the
Miscellaneous Waste Evaporator Room. A
frisk of the carcass indicated that the mouse
was radiologically contaminated. The
gamma analysis identified Cs-134 and
Cs-137. The results were expected because
the area where the mouse was found
contains radioactive materials.

No definitive conclusion can be made on
whether radioactive materials are being
transported by rodents since the mouse
which contained radioactive materials was
found dead inside a contaminated building
and not outside in an uncontaminated area.
However, the absence of reactor-related
materials in the mouse found in the TMI-l
Circulating Water Pump House suggested
that rodents are not transporting radioactive
materials to unrestricted areas.

A pest control program is in place at
TMINS. This program minimizes the
potential for any rodents to transport
radioactive materials to unrestricted areas.
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2 q- 13

in the data and missing data points on
graphs.

Generally, the Sr-90 concentrations have
trended downward. This decrease is related
to the cessation of atmospheric nuclear
weapon testing and the radioactive decay and
depletion of both atmospheric and terrestrial
Sr-90 associated with prior weapon testing.

Terrestrial Vegetation Results

Samples of broad leaf vegetables (cabbages),
fruits (tomatoes, sweet corn and green
peppers) and root vegetables (red beets and
potatoes) were collected in 1996. Naturally-
occurring K-40 was measured in all samples.
One red beet sample also contained
naturally-occurring Be-7. No gamma-
emitting radionuclides (including 1-131)
attributable to TMINS operations were
detected above the MDC.

Strontium may become incorporated into
plants by either uptake from soil or direct
deposition on foliar surfaces. In 1996, none
of the leafy vegetables (cabbages) contained
Sr-89 above the MDC. Low-level Sr-90 was
detected in the control and three of five
indicator samples. The annual average Sr-90
concentration for indicator samples was
0.0060 ± 0.0030 pCi/g (wet). The q,ý
concentrations ranged from 0.0043 ± 0.0019
pCi/g (wet) to 0.0071 ± 0.0025 pCi/g (wet).
The control sample had a similar Sr-90
concentration, 0.0043 ± 0.0021 pCi/g (wet).

The 1996 Sr-90 concentrations were
consistent with those reported in previous
years. In 1995, for example, indicators
averaged 0.0061 ± 0.0095 pCi/g (wet) and

ranged from 0.0028 ± 0.0005 pCi/g (wet) to
0.013 ± 0.001 pCi/g (wet). The 1995
control sample contained Sr-90 at a
concentration of 0.029 ± 0.002 pCi/g (wet).

As in previous years, the Sr-90 detected in
1996 cabbage samples was attributed to
fallout from prior nuclear weapon tests. The
detection of this long-lived fallout product
was expected because measurable amounts of
Sr-90 are still present in the terrestrial
environment. Additionally, cabbages have a
tendency to absorb Sr-90 residing in the soil.

Rodent Results

During 1996, two rodent carcasses were
frisked and then analyzed for gamma-
emitting radionuclides. Both rodents were
mice and both were found in restricted, but
radiologically 'clean' areas. One carcass
was found in the TMI-1 Machine Shop. The
other was discovered near the condenser
vacuum pumps in the TMI-1 Turbine
Building. Gamma-emitting reactor-related
materials were not identified in either
carcass.

No definitive conclusion can be made on
whether radioactive materials are being
transported by rodents. However, since the
rodent collection and analysis program
began, none of the carcasses collected from
either restricted, radiologically 'clean' areas
or unrestricted areas have contained
radioactive materials attributable to TMINS
operations. The data suggest that rodents
are not transporting radioactive materials to
unrestricted areas.

r:
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measured concentration was 0.0044 ± 0.0028
pCi/g (wet).

In previous years, similar Sr-90 concentrations
were detected in both indicator and control
samples. For example, 1996 indicator
cabbage samples contained Sr-90
concentrations which ranged from 0.0043 +
0.0019 pCi/g (wet) to 0.0071 ± 0.0025 pCi/g
(wet) and averaged 0.0060 ± 0.0030 pCi/g
(wet). This radionuclide also was measured in
the 1996 control sample at a concentration of
0.0043 ± 0.0021 pCi/g (wet).

As in previous years, the data indicated that
the Sr-90 measured in the 1997 cabbage
sample was attributed to fallout from prior
nuclear weapon tests and, therefore, was
unrelated to operations at TMINS. The
detection of Sr-90 was not unexpected
because measurable amounts of this long-lived
fallout product are still present in the
terrestrial environment. Additionally,
cabbages have a tendency to absorb Sr-90
residing in the soil.

Deer Meat Results

Gamma analyses of four deer meat samples
(three indicators and one control) revealed
naturally-occurring K-40. Cesium- 137 also
was detected in the control sample at a
concentration of 0.093 ± 0.016 pCi/g (wet).
A similar concentration (0.055 ± 0.0.010
pCi/g, wet) was measured in the 1995 control
deer meat sample. The presence of Cs-137 in
this sample was attributed to fallout from
prior nuclear weapon tests. No radionuclides
attributable to TMINS operations were
detected in the 1997 deer meat samples.

Rodent Results

During 1997, one rodent carcass, a squirrel
fatally injured by a motor vehicle, was
analyzed for gamma-emitting radionuclides.
The squirrel carcass was obtained from an
unrestricted area of TMINS. Gamma-
emitting, reactor-related materials were not
identified in the carcass.

No definitive conclusion can be made on
whether radioactive materials are being
transported by rodents. However, since the
rodent collection and analysis programbegan,
none of the carcasses collected from either
restricted, radiologically 'clean' areas or
unrestricted areas have contained radioactive
materials attributable to TMINS operations.
The data suggest that rodents are not
transporting radioactive materials to
unrestricted areas.

A pest control program is in place at TMINS.
This program minimizes the potential for
rodents to transport radioactive materials to
unrestricted areas.

\. jJ
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medium was primarily due to the transfer of
this long-lived fallout product from soil to
animal feed (fresh or stored) to cow to milk.

Figure 17 depicts the trends of Sr-90
concentrations in indicator and control cow
milk samples since 1979. The data plotted for
1996 through 1998 were based on actual
sample concentrations because many of the
results were below the MDC. Using actual
concentrations eliminates biases in the data
and missing data points on graphs.

As shown on Figure 17, the Sr-90
concentrations have trended downward. This
decrease is directly related to the cessation of
atmospheric nuclear weapon testing and the
radioactive decay and depletion of both
atmospheric and terrestrial Sr-90 associated
with prior weapon testing.

Terrestrial Vegetation Results

A total of six terrestrial vegetation samples -
broad leaf vegetables (cabbages), fruits
(tomatoes) and grains (sweet corn) - were
collected and analyzed in 1998. Red beets, a
root vegetable, are normally collected and
analyzed as part of the REMP. None were
analyzed in 1998 because the indicator
samples did not mature.

Naturally-occurring K-40 was measured in all
terrestrial vegetation samples. No gamma-
emitting radionuclides (including 1-131)
attributable to TMNINS operations were
detected above the MDC.

Strontium may be incorporated into plants by
either uptake from soil or direct deposition on
foliar surfaces. In 1998, none of the leafy

vegetables (cabbages) contained Sr-89 above
the MDC. Low-level Sr-90 was detected
above the MDC in both the indicator and the
control sample. The measured concentrations
were 0.0074 ± 0.0021 pCi/g (wet) and 0.0047
± 0.0020 pCi/g (wet), respectively.

In previous years, similar Sr-90 concentrations
were detected in both indicator and control
samples. For example, 1996 indicator
cabbage samples contained Sr-90
concentrations which ranged from 0.0043 ±
0.0019 pCilg (wet) to 0.0071 ± 0.0025 pCi/g
(wet) and averaged 0.0060 ± 0.0030 pCi/g .
(wet). The 1997 indicator sample contained
Sr-90 at a concentration of 0.0044 ± 0.0028
pCilg (wet). This radionuclide also was.
measured in the 1996 control sample at a
concentration of 0.0043 ± 0.0021 pCi/g (wet).

As'in previous years, the data indicated that
the Sr-90 measured in the 1998 cabbage
samples was attributed to fallout from prior
nuclear weapon tests and, therefore, was
unrelated to operations at TMINS. The
detection of Sr-90 was not unexpected
because measurable amounts of this long-lived
fallout product are still present in the
terrestrial environment. Additionally,
cabbages have a tendency to absorb Sr-90
residing in the soil.

Rodent Results

During 1998, three rodent carcasses were
analyzed for gamma-emitting radionuclides.
All three rodents were mice. Two of the mice
were found in the TMI- 1 Plant Preservation.
Lunchroom, a restricted, but radiologically
'clean' area. The third mouse was obtained

Page 75



1998 RADIOLOGICAL ENVIRONMENTAL MONITORING REPORT

from Building 222, an unrestricted area of
TMINS.

Gamma-emitting, reactor-related materials
were not identified in two of the three
carcasses. One of the carcasses found in the
TMI-1 Plant Preservation Lunchroom
contained Cs-137, a radioactive material that
may be due to TMINS and/or fallout from
prior weapon tests.

Since the source of the Cs-137 is unknown,
no definitive conclusion can be made on
whether radioactive materials are being
transported by rodents. However, since the
rodent collection and analysis program began,
only one of the carcasses collected from either
restricted, radiologically 'clean' areas or
unrestricted areas have contained radioactive
materials attributable to TMINS operations.
The data suggest that rodents are not
transporting radioactive materials to
unrestricted areas.

A pest control program is in place at TMINS.
This program minimizes the potential for
rodents to transport radioactive materials to
unrestricted areas.
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The results indicated that the Sr-90 measured
in the 1999 milk samples was unrelated to
operations at TMINS. Its presence in this.
medium was primarily due to the transfer of
this long-lived fallout product from soil to
animal feed (fresh or stored) to cow to milk.

Figure. 17 depicts the trends of Sr-90
concentrations in indicator and control cow
milk samples since 1979. The data plotted for
1996 through 1999 were based on actual
sample concentrations because manyof the
results were below the MDC. Using actual

• concentrations eliminates biases in the data
and missing data points on graphs.

As shown on Figure 17, the Sr-90
concentrations have trended downward. This

• decrease is directly related to the cessation of
atmospheric nuclear weapon testing and the
radioactive decay and depletion of both
atmospheric and terrestrial Sr-90 associated
with prior weapon testing.

Terrestrial Vegetation Results

-A total of eight terrestrial vegetation samples -

leafy vegetables (cabbages), root vegetables
(red beets), fruits (tomatoes) and grains
.(sweet corn) - were collected and analyzed in
1999. Naturally-occurring K-40 was
measured. in all terrestrial vegetation samples.
Indicator concentrations were similar to
controls. .No gamma-emitting radionuclides
(including I- 131) attributable to TMINS
operations were detected above the MDC.

Strontium may be incorporated into plants by
either uptake from soil or direct deposition on
foliar surfaces. In. 1999, none of the leafy
vegetables (cabbages) contained Sr-89 above

the MDC. Low-level Sr-90 was detected
above the MDC in both the indicator and the
control sample. The measured concentrations
were 0.0036 ± 0.0017 pCiig (wet) and 0.0025
_ 0.0015 pCi/g (wet), respectively.

In previous years, similar Sr-90 concentrations
were detected in both indicator and control
samples. For example, the 1998 indicator

* cabbage sample contained Sr-90 at a
concentration of 0.0074 + 0.0021 pCi/g (wet).
This radionuclide also was measured in the
1998 control sample at a concentration of
0.0047 ± 0.0020 pCi/g (wet).

As in previous years, the data indicated that
the Sr-90 measured in the 1999 cabbage
samples was attributed to fallout from prior
nuclear weapon tests and, therefore, was
unrelated to operations at TIMINS. The
detection of Sr-90 was not unexpected
because measurable amounts. of this long-lived
fallout product are still present in the
terrestrial environment. Additionally,
cabbages have a tendency to absorb Sr-90
residing in the soil.

Deer Meat Results

Deer meat samples are normally obtained via
local hunters and/or road-kills and analyzed as
part of the routine REMP. During 1999, no
deer meat samples were analyzed because
indicator samples were not available.

Rodent Results

No rodent carcasses were available for
analysis in 1999. Previous data suggest that
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rodents are not transporting radioactive
materials to unrestricted areas.

A pest control program is in place at TMINS.
This program minimizes the potential for
rodents to transport radioactive materials to
unrestricted areas.

/
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samples was attributed to fallout from prior
nuclear weapon tests and, therefore, was
unrelated to operations at TMTNS. The
detection of Sr-90 was not unexpected
because measurable amounts of this long-lived
fallout product are still present in the
terrestrial environment. Additionally,
cabbages have a tendency to absorb Sr-90
residing in the soil.

Deer Meat Results

Deer meat samples are normally obtained via
local hunters and/or road-kills and analyzed as
part of the routine REMP. During 2000,
however, no deer meat samples were analyzed
because indicator samples were not. available.

Rodent Results

No rodent carcasses were available for
analysis in 2000. Previous data suggest that
rodents are not transporting radioactive
materials to unrestricted areas.

A pest controliprogram is in place at TMINS.
This program minimizes the potential for
rodents to transport radioactive materials to
unrestricted areas.
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unrelated to operations at TMINS. The
detection of Sr-90 was not unexpected
because measurable amounts of this long-
lived fallout product are still present in the
terrestrial environment. Additionally,
cabbages have a tendency to absorb Sr-90
residing in the soil.

Deer Meat Results

Deer meat samples are normally obtained via
local hunters and/or road-kills and analyzed
as part of the routine REMP. During 2001,
however, no deer meat samples were
available for analysis.

Rodent Results

No rodent carcasses were available for
analysis in 2001. Previous data suggest that
rodents are not transporting radioactive
materials to unrestricted areas.

A pest control program is in place at TMINS.
This program minimizes the potential for
rodents to transport radioactive materials to
unrestricted areas.
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-41

Source: ENV

Topic: Related Federal Project Activities and Consultations

Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: NRC needs a list of all Federal facilities including national parks, forests, and wildlife lands and distances within 50
miles of the TMI-1 site. ER Section 2.12 (page 2-36) identifies military installations and EPA-related facilities within
or near the vicinity of TMI-1, but this does not appear to be a complete and comprehensive discussion. The lack of
this information impedes an assessment of the need for contacting other Federal agencies about becoming a
cooperating agency with NRC in the preparation of the Supplemental Environmental Impact Statement.

Date Received: 3/19/2008 Response Date:

Response: Provided below is a list of the Federal facilities located within 50 miles of the TMI-1 site. A map identifying the location
of these facilities will be provided.

1. Fort Indiantown Gap Military Reservation
2. Blue Marsh Lake
3. New Cumberland General Depot (U.S. Military Reservation)
4. Mechanicsburg Naval Ship Parts Control Center
5. Letterkenny Army Depot
6. Gettysburg National Military Park
7. Eisenhower National Historic Site
8. Fort Ritchie Raven Rock Site
9. Army Chemical Center

List Attachments Provided:

Map identifying Federal facilities within 50 miles of the TMI-1 site

SOURCE: ESRI, 2006. ESRI Data and Maps. 2006 World, Europe, United States, Canada, and Mexico. Redlands,
California. October 1.
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April 2, 2007.
5532-2007-022

James D. Miiller
Permits Engineer - Water Management Proatram
PA Department of Environmental Protection
909 Elmerton Avenue

Harrisburg, PA 17110-8200

SUBJECT: PERIVIIT RENEWAL APPLICATION
NATIONAL POLLUTANT DISCHARGE ELIMIfNATION SYSTEM (N-PDES)
PERI=viT NO. PA 0009920
THREE MILE ISLAND NUCLEAR STATION

Dear Mr. Miller:

Pursuant to the Department's regulations and the current facility N-PDES permit, please find
attached one original and two copies of the completed NPDES permit renewal package. The
completed permit application package is comprised of the following attachments:

N Completed PADEP Permit Application - General Information Form (GIF).

a Proof of Public Notification - Londonderry Township and Dauphin County.

V Permit Application Fee of $500.00 payable to "Commonwealth of Peiinsylvania"

Check No. 51015108.

Completed PADEP Application for NPDES Permit - Permit To Discharge Industrial
Wastewater.

Application Drawings (Topographic Map, Process Water Flow Diagrams, and Site
Plan Identifying Industrial Outfalls & Stormwater Outfall/Drainage Areas).

Material Safety Data Sheets (MSDSs) for the Chemical Additives listed in Module I
of the application package.



5 532-2007-022
Page °' of

40CFR122.21 (r) Report - NPDES Application Requirements for Facilities with
Cooling Water Intake Structures. The 40CFR122.2•1(r) Report includes referenced
maps and drawings, and a copy of the referenced report., Analysis of Three Mile Island
Area Hydrographic Survey, November 2005.

Should the Department have questions concerning the attached NPDES permit application or
require additional information, please contact Scott R. Cogley, Environmental Chemist, at
(7 17) L48-8881 or e-mail at scotr coglev(E@exelircoiyp. coin.

Sincerely,

T. J. Doughertv
Plant Manager, TMvfI Unit 1

Attachments

TYD/src
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SUSQUEHANNA RIVER (EAST CHANNELI
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SUSQUEHANNA RIVER (MIDDLE CHANNEL)

INDUSTRIAL OUTFALLS (DSN)

DSN 001 MAIN STATION OUTFALL
DSN 003 TMI-1 MDCT EMERGENCY OUTFALL
DSN 004 BYPASS TMI-} MDCT
DSN 0058 INDUSTRIAL WASTEWATER TO YARD DRAINAGE
DSN 006 TMI-1 SCREEN INTAKE STRUCTURE OUTFALL
DSN 101 SEWAGE TREATMENT PLANT (INTERNAL)
OSN 401 INDUSTRIAL WASTE FILTER SYSTEM (INTERNAL)
DSN 501 SECONDARY NEUTRALIZER TANK (INTERNAL)
DSN 701 INDUSTRIAL WASTE TREATMENT SYSTEM (INTERNAL)

THREE MILE ISLAND
NUCLEAR STATION

NPDES PERMIT PA 0009920

STORM WATER AND
INDUSTRIAL OUTFALL LOCATIONS
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NDCT - Natural Draft Cool ig Tower
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Mv DRAWING NOTES
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Industrial Waste Treatment System (IWTS - DSN 701)
Secondary Neutralizer Tank (DS'N 501)
Treated Liquid Radioactive Waste Treatment

2. Secondary Neutralizer Tank normally discharges to BWfTS (DSN 701).
3. Industrial Waste Filter System is out-of-service as a treatment system. Sump

may be used as holding tank for IWTS treatment.
4. Screen Wash and Sluice Water System Screen Vent Pumps operates

intermittently.
5. Decay Heat River and Reactor Building Emereency Cooling river pumps are

operated intermittently.
6. Tvoinal flows and maximum flows are actual flow data where available.

6Design or estimated flows are used when actual flow data are not available.
7. Screen Intake Structure Inlet flow rates are estimated using the actual DSN 001

flaw.rates,, due design Evaporation rates and the design flow rates for the SW and
SV pumps.
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FORM COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

GENERAL INFORMATION FOM l AUTHORIZATION APPLICATION
E--=.R,- I -.......( 3efore completing this General Information Form (GIF), read the step-by-step instructions provided in this application

package. This version of the General Information Form (GIF) must be completed and returned with any program-
specific application being submitted to the Department.

Related rl)"s (If Known) 1FE. USE ONLY..
Client lD# 27814 APS ID# DAe Rceivod & General Notes

Site lD# 450833 Auth lD# 377132
Facility ID#

CLIENT IN.FORVATION.
DEP Client JD# Client Type I Code
27814 LLC
Organization Name or Registered Fictitious Name Employer ID# (EIN) Dun & Bradstreet ID#

AmerGen Energy Company, LLC 23-2921417

Individual Last Name First Name Ml Suffix SSN

Additional Individual Last Name First Name MI Suffix SSN

Mailing Address Line I Mailing Address Line 2
Route 441 South, P.O. Box 480
Address Last Line- City State ZIP+4 Country

Middletown PA 17057-0480 USA
Client Contact Last Name First Name MI Suffix
Cogley Scott R
Client Contact Title Phone Ext
Environmental Chemist 717-948-8881

)rnail Address FAX
"scott.cogley@exeloncorp.com 717-948-8793

DEP Site ID# Site Name
450833 AmerGen Energy Co, LLC Three Mile Island Nuclear Generating Station
EPA ID# Estimated Number of Employees to be Present at Site 500+
Description of Site
Steam Electric Generating Station
County Name Municipality City Boro Twp State
Dauphin Middletown 0 El []
County Name Municipality City Boro Twp State

E1 El D
Site Location Line I Site Location Line 2
Rt. 441 South, P.O. Box 480
Site Location Last Line - City State ZIP+4
Middletown PA 17057-0480
Detailed Written Directions to Site

Site Contact Last Name First Name Ml Suffix
Cogley Scott R
Site Contact Title Site Contact Firm
Environmental Chemist AmerGen Energy Co., LLC
Mailing Address Line 1 Mailing Address Line 2
Rt..441 South, P.O. Box 480
Mailing Address Last Line - City

ddletown
State ZIP+4
PA 17057-0480I

\•none
717-948-8881

Ext FAX
7l 7-948-8793

Email Address
scott.cogleyoexeloncorp.com

P-. ýcIn of 7
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NAICS Codes (Two- & Three-Digit Codes - List All That Apply)
221113
Client to Site Relationship
OVVNOP

6-Digit Code (Optional)

FACILITY INFORMATION
Modification of Existing Facility Yes No
1. Will this project modify an existing facility, system, or activity? E 0
2. Will this project involve an addition to an existing facility, system, or activity? 0 ED

If "Yes", check all relevant facility types and provide DEP facility identification numbers below.
Facility Type DEP Fac ID# Facility Type DEP Fac ID#

n Air Emission Plant Li Industrial Minerals Mining Operation

[] Beneficial Use (water) _ _ Laboratory Location

[ Blasting Operation _ _ Land Recycling Cleanup Location

LI Captive Hazardous Waste Operation [ MineDrainageTrmt/LandRecyProjLocation

Li Coal Ash Beneficial Use Operation Li Municipal Waste Operation
[l Coal Mining Operation _ _ Oil & Gas Encroachment Location
[] Coal Pillar Location _ _ Oil & Gas Location
Li Commercial Hazardous Waste Operation __ Oil & Gas Water Poll Control Facility
Li Dam Location [j Public Water Supply System
Li Deep Mine Safety Operation -Anthracite [] Radiation Facility

Li Deep Mine Safety Operation -Bituminous _ _ Residual Waste Operation

Li Deep Mine Safety Operation -Ind Minerals _ _ Storage Tank Location
Li Encroachment Location (water, wetland) _] Water Pollution Control Facility
Li Erosion & Sediment Control Facility _ _ Water Resource
Li Explosive Storage Location Li Other:

Latitude/Longitude Latitude I Longitude
Point of Origin Degrees 1 Minutes I Seconds Degrees Minutes Seconds

DSN 001 40 109 17 76 43 40
Horizontal Accuracy Measure Feet --or-- Meters
Horizontal Reference Datum Code 0i North American Datum of 1927

[] North American Datum of 1983
L] World Geodetic System of 1984 ,

Horizontal Collection Method Code
Reference Point Code
Altitude Feet --or-- Meters
Altitude Datum Name FL The National Geodetic Vertical Datum of 1929

EL The North American Vertical Datum of 1988 (NAVD88)
Altitude (Vertical) Location Datum Collection Method Code
Geometric Type Code
Data Collection Date
Source Map Scale Number Inch(es) Feet

--or-- Centimeter(s) Meters

PROJECT INFORMATION
Project Name
AmerGen Energy Company, LLC; Three Mile Island Nuclear Generating Station
Project Description
Renewal of NPDES Permit PA0009920 - Project by Owner
Project Consultant Last Name First Name MI Suffix

Project Consultant Title Consulting Firm

Mailing Address Line 1 Mailing Address Line 2

Address Last Line - City State ZIP+4

Phone Ext FAX Email Address

fTq JU
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Time Schedules Project Milestone (Optional)
April 4. 2007 NPDES Permit Renewal Application is due 180 days before current permit expires.

Permit expiration date is October 1. 2007.
Deliver permit application to PADEP by April 4, 2007.

1. Is this application for an authorization type on the list of authorizations Li Yes [] No
affected by the land use policy?
Note: If "Yes", you must complete the followina Land Use Information section, unless exempted by Questions 2 or 3

below.
If "No", skip Questions 2 & 3 below as well as the following Land Use Information section.
For referenced list, see Appendix A attached to the GIF Instructions.

2. For an Air program authorization only. All other authorizations continue DI Yes L \ No
with Question 3 below. Will the permit authorize the construction of
facilities outside an existing permitted area?.
Note: If "Yes", you must complete the following Land Use Information section unless exempted by Question 3 below.

If"No", skip Question 3 below as well as the following Land Use Information section.
3. Have you attached or submitted municipal and county 'Early Opt Out' El Yes Li No

approval letters for the project?
Note: If "Yes" to Question 3, skip the following Land Use Information section. This should only be checked "Yes" if

applicant is choosing the early opt-out option. Required approval letters described in the GIF Checklist and
Instructions should be attached.
If "No" to Question 3, continue with the following Land Use Information section.

'AND USE, FGRAT!
Note: Applicants are encouraged to submit copies of local land use approvals or other evidence of compliance
with local comprehensive plans and zoning ordinances. SECTION NOT APPLICABLE
1. Is there a municipal comprehensive plan(s)? El Yes El No
2. Is there a county comprehensive plan(s)? 0I Yes [I No
) > ls there a multi-municipal or multi-county comprehensive plan? El Yes 0I No

.. Is the proposed project consistent with these plans? If no plan(s) exists, El Yes El No
answer "Yes".

5. Is there a municipal zoning ordinance(s)? .L Yes LI No
6. Is there a joint municipal zoning ordinance(s)? 17LI Yes LI No
7. Will the proposed project require a zoning approval (e.g., special EL Yes LI No

exception, conditional approval, re-zoning, variance)? If zoning approval
has already been received, attach documentation.

a. Are any zoning ordinances that are applicable to this project currently the LI Yes LI No
subject of any type of legal proceeding?

9. Will the project be located on a site that has been or is being remediated LI Yes LI No
under DEP's Land Recycling Program?

10. Will the project result in reclamation of abandoned mine lands through re- [I Yes ED No
mining or as part of DEP's Reclaim PA Program?

11. Will the project be located in an agricultural security area or an area LI Yes LI No
protected under an agricultural conservation easement?

12. Will the project be located in a Keystone Opportunity Zone or Enterprise El Yes LI No
Development Area?

13. Will the project be located in a Designated Growth Area as defined by the EL Yes LI No
Municipalities Planning Code?
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COORDINATION INFORMATION
Note: The PA Historical and Museum Commission must be notified of proposed projects in accordance with DEP
Technical Guidance Document 012-0700-001 and the accompanying Cultural Resource Notice Form.

If the activity will be a mining project (i.e., mining of coal or industrial minerals, coal refuse disposal and/or the
operation of a coal or industrial minerals preparation/processing facility), respond to questions 1.0 through 2.5
below. SECTION NOT APPLICABLE

If the activity will not be a mining project, skip questions 1.0 through 2.5 and begin with question 3.0.

1.0 Is this a coal mining project? If "Yes", respond to 1.1-1.6. If "No", skip to 0 Yes 2 No
Question 2.0. (DEP Use/48y1)

1.1 Will this coal mining project involve coal preparation/ processing El Yes -l No
activities in which the total amount of coal prepared/processed will be
equal to or greater than 200 tons/day? (DEP Use/4x70)

1.2 Will this coal mining project involve coal preparation/ processing 0l Yes El No
activities in which the total amount of coal prepared/processed will be
greater than 50,000 tons/year? (DEP Use/4x70)

1.3 Will this coal mining project involve coal preparation/ processing 17 Yes El No
activities in which thermal coal dryers or pneumatic coa! cleaners will be
used? (DEP Use/4x70)

1.4 For this coal mining project, will sewage treatment facilities be 0l Yes 0- No
constructed and treated waste water discharged to surface waters?
(DEP Use/4x62)

1.5 Will this coal mining project involve the construction of a permanent El Yes E" No
impoundment meeting one or more of the following criteria: (1) a
contributory drainage area exceeding 100 acres; (2) a depth of water
measured by the upstream toe of the dam at maximum storage elevation
exceeding 15 feet; (3) an impounding capacity at maximum storage
elevation exceeding 50 acre-feet? (DEP Use/3140)

1.6 Will this coal mining project involve underground coal mining to be El Yes El No
conducted within 500 feet of an oil or gas well? (DEP Use/4z41)

2.0 Is this a non-coal (industrial minerals) mining project? If "Yes", respond to El Yes El No
2.1-2.6. If"No", skip to Question 3.0. (DEP Use/48y1)

2.1 Will this non-coal (industrial minerals) mining project involve the El Yes -l No
crushing and screening of non-coal minerals other than sand and
gravel? (DEP Use/4x70)

2.2 Will this non-coal (industrial minerals) mining project involve the El Yes El No
crushing and/or screening of sand and gravel with the exception of wet
sand and gravel operations (screening only) and dry sand and gravel
operations with a capacity of less than 150 tons/hour of unconsolidated
materials? (DEP Use/4x70)

2.3 Will this non-coal (industrial minerals) mining project involve the El Yes El No
construction, operation and/or modification of a portable non-metallic
(i.e., non-coal) minerals processing plant under the authority of the
General Permit for Portable Non-metallic Mineral Processing Plants (i.e.,
BAQ-PGPA/GP-3)? (DEP Use/4x70)

2.4 For this non-coal (industrial minerals) mining project, will sewage 0l Yes El No
treatment facilities be constructed and treated waste water discharged to
surface waters? (DEP Use/4x62)

2.5 Will this non-coal (industrial minerals) mining project involve the El Yes El No
construction of a permanent impoundment meeting one or more of the
following criteria: (1) a contributory drainage area exceeding 100 acres;
(2) a depth of water measured by the upstream toe of the dam at
maximum storage elevation exceeding 15 feet; (3) an impounding
capacity at maximum storage elevation exceeding 50 acre-feet? (DEP
Use/3140)
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3.0 Will your project, activity, or authorization have anything to do with a Li Yes Zl 1o
well related to oil or gas production, site development for such activity,
or the waste from such a well? If "Yes", respond to 3.1-3.3. If "No", skip to
Question 4.0. (DEP Use/4z4l)
Does the oil- or gas-related project involve any of the foilowing: U Yes - No

placement of fill, excavation within or placement of a structure, located
in, along, across or projecting into a watercourse, floodway or body of
water (including wetlands)? (DEP Use/4z41)

3.2 Will the oil- or gas-related project involve discharge of industrial 0 Yes _ Flo
wastewater or stormwater to a dry swale, surface water, ground water or
an existing sanitary sewer system or storm water system? If "Yes",
discuss in Project Description. (DEP Use/4z4l)

3.3 Will the oil- or gas-related project involve the construction and operation C Yes U] No
of industrial waste treatment facilities? (DEP Use/4z41)

4.0 Will the proiect involve a construction activity that results in earth El Yes Zl No
disturbance? If "Yes", specify the total disturbed acreage. (DEP Use/4.'-66)
4.0.1 Total Disturbed Acreage

5.0 Does the project involve any of the following: placement of fill, Ul Yes El No
excavation within or placement of a structure, located in, along, across
or projecting into a watercourse, floodway or body of water (including
wetlands)? (DEP Use/4x66)

6.0 Will the project involve discharge of industrial wastewater or stormwater El Yes ] No
to a dry swale, surface water, ground water or an existing sanitary sewer
system or separate storm water system? If "Yes", discuss in Project
Description. (DEP Use/4x62) Existing NPDES Permit Renewal

7.0 Will the project involve the construction and operation of industrial U Yes -l No
waste treatment facilities? (DEP Use/4x62)

8.0 Will the project involve construction of sewage treatment facilities, U Yes <T No
sanitary sewers, or sewage pumping stations? 1f "Yes", indicate estimated
proposed flow (gal/day). Also, discuss the sanitary sewer pipe sizes and the

/ number of pumping stations/treatment facilities/name of downstream sewage
facilities in the Project Description, where applicable. (DEP Use/4x62)
8.0.1 Estimated Proposed Flow (gal/day)

9.0 Was sewage planning submitted and approved? If "Yes", attach the [U Yes El No
Act 537 approval letter unless the submitted application is actually requesting
Act 537 approval (Approval required prior to 105/NPDES approval). (DEP
Use/4)x61)
9,0.1 Is Act 537 Approval Letter attached? Ul Yes [K No

10.0 Is this project for the beneficial use of biosolids for land application U] Yes El No
within Pennsylvania? If "Yes" indicate how much (i.e. gallons or dry tons per
year). (DEP Use/4X62)
10.0.1 Gallons Per Year (residential septage)
10.0.2 Dry Tons Per Year (biosolids)

11,0 Does the project involve construction, modification or removal of a dam? U Yes El No
If "Yes", identify the dam. (DEP Use/3140)
11.0.1 Dam Name

12.0 Will the-project interfere with the flow from, or otherwise impact, a dam? Ul Yes El No
If "Yes", identify the dam. (DEP Use/3140)
12.0.1 Dam Name

13.0 Will the project involve operations (excluding during the construction U Yes El No
period) that produce air emissions (i.e., NOX, VOC, etc.)? If "Yes", identify
each type of emission followed by the amount of that emission. (DEP
Use/4x70)
13.0.1 Enter all types & amounts

of emissions; separate
each set with semicolons.

0 :!ue " n[r-
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14.0 is an on-site drinking water supply (well), other than individual house 17 Yes [] No
wells, proposed for your project? If "Yes", indicate total number of people
served and/or the total number of connections served, if applicable. Also,
check all proposed sub-facilities. (DEP Use/4x81)
14.0.1 Number of Persons Served
14.0.2 Number of Employee/Guests
14.0.3 Number of Connections
14.0.4 Sub-Fac: Distribution System Li Yes ED No
14.0.5 Sub-Fac: WNater Treatment Plant ED Yes [I No
14.0.6 Sub-Fac: Source El Yes El No
14.0.7 Sub-Fac: Pump Station 0i Yes El No
14.0.8 Sub-Fac: Entry Point Li Yes EL No
14.0.9 Sub-Fac: Transmission Main 0i Yes El No
14.0.10 Sub-Fac: Storage Facility El Yes Li No

-15.0 Will your project involve purchasing water in bulk, excluding during the Li Yes [] No
construction period? If "Yes, name the provider. Also, indicate the daily
number of employees or guests served. (DEP Use/4x81)
15.0.1 Provider's Name
15.0.2 Number of Employees/Guests

16.0 Is your project to be served by public water supply? If "Yes", indicate EL Yes [] No
name of supplier and attach letter from supplier stating that it will serve the
project. (DEP Use/4x81)
16.0.1 Supplier's Name
16.0.2 Letter of Approval from Supplier is Attached El Yes [E No

17.0 Will this project involve a new or increased drinking water withdrawal Li Yes -I No
from a stream or other water body? If "Yes", provide name of stream.
(DEP Use/4x81)
17.0.1 Stream Name

18.0 Will the construction or operation of this project involve treatment, Li Yes [] No
storage, reuse, or disposal of waste? If "Yes", indicate what type (i.e.,
hazardous, municipal (including infectious & chemotherapeutic), residual) and
the amount to be treated, stored, re-used or disposed. (DEP/Use4x32)
18.0.1 Type & Amount

19.0 Will your project involve the removal of coal, minerals, etc. as part of any Li Yes - No
earth disturbance activities? (DEP Use/48yl)

20.0 Does your project involve installation of a field constructed underground Li Yes -E No
storage tank? If "Yes", list each Substance & its Capacity. Note: Applicant
may need a Storage Tank Site Specific Installation Permit. (DEP Use/2570)
20.0.1 Enter all substances &

capacity of each; separate
each set with semicolons.

21.0 Does your project involve installation of an aboveground storage tank Li Yes [Z No
greater than 21,000 gallons capacity at an existing facility? If"Yes", list
each Substance & its Capacity. Note: Applicant may need a Storage Tank
Site Specific Installation Permit. (DEP Use/2570)
21.0.1 Enter all substances &

capacity of each; separate
each set with semicolons.

22.0 Does your project involve installation of a tank greater than 1,100 gallons Li Yes [ No
which will contain a highly hazardous substance as defined in DEP's
Regulated Substances List, 2570-BK-DEP2724? If"Yes", list each
Substance & its Capacity. Note: Applicant may need a Storage Tank Site
Specific Installation Permit. (DEP Use/2570)
22.0.1 Enter all substances &

capacity of each; separate
each set with semicolons.

P'l!1. I' "}"
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C

23.0 Does your project involve installation of a storage tank at a new facility
with a total AST capacity greater than 21 000 gallons? If "Yes", list each
Substance & its Capacity. Note: Applicant may need a Storage Tank Site

J Specific Installation Permit. (DEP Use/2570)
23.0.1 Enter all substances &

capacity of each; separate
each set with semicolons.

. - CERTIFICATION

0 Yes 9 I\1o

iI' .:.

I certify that I have the authority to submit this application on behalf of the applicant named herein and
that the information provided in this application is true and correct to the best of my knowledge and
information. .f :

Type or P

Signature

Thomas J. Dougherty

Plant Manager, TMI Unit 1
-/ /-7

DateTitle

0

-•t .c 7 ,-.[:f
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Checklist

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

APPLICATION FOR NPDES PERMIT
FOR INDUSTRIAL DISCHARGERS

.APPLICANT'S v/CHECKLIST .

APPLICANT NAME "AmerGen Energy Co. LLC Three Mile Island NPDES Permit 0009920

Please check the following list to make sure that you have included all the required information. Place
a checkmark in the column provided for all items completed and/or provided.

Failure to provide all of the requested information will delay the processing of the application and may
result in the application being placed on hold with no action, or will be considered withdrawn and the
application file closed.

Check
If DEP Use

Item Included Only

1. General Information Form (8000-PM-IT0001) __

2. One original and (2) copies of application package submitted [original must
be notarized]

3. j Additional copy for Erie and Allegheny counties (if required) I ]

4. Additional copy for the river basin commission (if required) _ _ _ _

5. jApplication Fee - $500 _ _ _

6. Proper evidence of Act 14 municipality and county notification _ _ _

7. Proof of local newspaper public notice (for new and substantially changed i--
[discharges only)

8. Topographic Map _ _

9. Industrial Wastewater - Module 1

S10. Wastewater Treatment Technologies - Module 2

S11. Sources Of Wastewater sheet(s) - Module 3

12. Analysis Results Table(s) - Modules 4-9 _ _

13. Hazardous Substance Table - Module 10

14. Toxic Chemicals (Optional) - Module 11

15. Stormwater (if required) - Module 12

16. Stormwater Sampling Data Table (if required) - Module 13

17. No Exposure Certification (if required) - Module 14 D
18.

Other: I El I
18. Other: 

DI



3800-PM-WSFRO000b Rev. 3"2006

Company Tlhre Mile Island Nuclear Station
Applicant Name: ArmerGen Energy

C212

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

NATIONAL POLLUTANT DISCHAR.RGE ELIMINATION SYSTEM (NPDETj'.
APPLICATION FOR PERMIT TO DISCHARGE INDUSTRIAL WASTEWATE:-U 1 _

Before completing this form, read the step-by-step instructions provided in this application package. <'/-
Related ID#s (If Known) DEPUSE ONLY. "

Client ID# 27814 APS ID# _ Date Received & General Notes
Site ID# 450833 Auth ID# 377132
Facility ID#

APPLICANT IDENTIFIER

Applicant/Operator Name. AmerGen .Energy Company Three Mile Island Nuclear Station

is this an application for a:

IZ New permit

Complete the General Information Form (GIF) 8000-PM-1T0001 and attach to the front of the application.

[ Permit Renewal

List the current NPDES Permit number PA0009920

Complete the Client and Site Sections of the GIF and attach to the front of the application.

-- Permit Amendment or Permit Renewal with Amendment

List the current NPDES Permit number PA

,, List the current WQM Permit number

Complete the GIF and attach to the front of the application.

GENERAL~~ INFORMAT.ION

1 SIC Code NAICS Code Corresponding SIC/NAICS Description

4911 " 221113 j Steam Generating/Nuclear Steam Generating

2. Is the facility required to obtain a stormwater NPDES permit for any listed SIC code?

- YES (Answer question 3 below.) D NO (Skip question 3.)

3. Is the facility applying for permit exemption under the No Exposure rule? (See Instructions)

D- YES 0 NO

4. General Description and Nature of Business.

Steam electric generation

5. List all NPDES and VVQM Permits issued by DEP for this facility.

Permit Type Permit Number Date Issued

NPDES PA0009920 2002

WQM Dredging Permit No. 21275724 1976

SW--M Part II - Sewage Permit No. 2284408 1985

WQM Part II - Industrial Permit Nos. 2277206, 2276209 1978, 1977
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Company Three \ifile Island Nuclear Station
Application

Applicant Name: .]arerGen Enercv,

6. ATTACH TOPOGRAPHIC MAP (See Instructions)

7. NUMBER OF OUTFALLS

a. Industrial Wastewater Only 4 Complete Module I and associated Modules.

b. Combined Industrial Wastewater and 1 Complete Module 1, associated Modules and Module 12 or
Stormwater Module 14 (if required).

c. Stormwater Only 4 Complete Module 12 or Module 14.

8. OUTFALL LOCATION: Using the same Locational Data supplied on the General Information Form under Facility
Information, list the latitude and longitude of the location to the nearest ten-thousandth of a second and the name
of the receiving water of each outfall. Where available, the receiving stream width and depth should also be
provided using actual measurements or topographic map and navigational charts.

OUTFALL
NUMBER I RECEIVING WATER

(Name)

LOW FLOW
STREAM

Width (ft) Depth (ft)

Susquehanna River N/A I N/A

Susquehanna River N/A N/A

Susquehanna River 1 N/A N/A

Susquehanna River N/A N/A

Susquehanna River N/A N/A

Susquehanna River N/A N/A

Susquehanna River N/A N/A

Susquehanna River N/A N/A

Susquehanna River N/A N/A

9. Name of Nearest Downstream Potable Water Intake Wriohtsville Water Comoany Distance 13 miles

10. WHOLE EFFLUENT TOXICITY (WET) TEST RESULTS

Is there known or reason to believe that WET testing was conducted in the last 3 years on
any of the facility's discharges, or on a receiving water in relation to a discharge? El YES [ NO

If "YES," attach any information available on the purpose and nature of such testing, and the test results.

If "NO," all dischargers are still encouraged to perform WET testing. The DEP regional office may be contacted for
appropriate protocols.



3800-PM-WSFROO08b Rev. 3/2006

Company Three Niile Island Nuclear Station
.Application

11. CONTRACTED ANALYTICAL ASSISTANCE

Did a contract laboratory or consulting firm perform

[I NO [] YES (Provide information below.)

Applicant Name: k.nerGen Energ,

any of the analysis required by this application?

Name Analytical Laboratory Services, Inc. Types of Analysis Performed:

Attn: Sue Baer See Modules 4-9 and 13.
Address 34 Dogwood Lane

Middletown, PA "17057

Phone (717) 944-5541

Name ANot Applicable Types of Analysis Performed:

Address

Phone I

12. ADDITIONAL INFORMATION: (OPTIONAL)

Additional information may be attached to expand upon any response to any questions or call attention to any
other information felt should be considered in establishing permit limitations for the proposed or existing facility.
Check if additional sheets are attached.

!] YES ZINO

( , '~' COMPLlANCE"HISTORYRE VlEW 9 -<>'

Is the facility owner or operator in violation of any DEP regulation, permit, order or schedule [ YES [ NO
of compliance at this or any other facility?

If "YES," list each- permit, order and schedule of compliance and provide compliance status. Use additional sheets to
provide information on all permits. Section Not Applicable

Permit Program Permit No.

Brief Description of Noncompliance

Steps Taken to Achieve Compliance Date(s) Compliance Achieved

Current Compliance. Status [] In Compliance [] In Noncompliance

6

-3-
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Company T-Iree Nfile Island Nucleau" Station
Application

Applicant Name: -AimerGen Energ.,

CERTIFICATION

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 gathered and evaluated 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 the best of my knowledge and belief,
true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisonment for knowing violations.

Name (type or print leg ibi

Thomas J. Dougherty /-

Official Title

Plant Manager, TMI Unit 1

Signature I Date

(Use corporate or professional seal as appropriate.) 7/-d-

Taken, sworn and subscribed before me, this
COMMONWEALTH OF PENNSYLVANIA

Not.Wag i
Debra S. Hocldey, Notary Public

Londonderry Twp., Dauphin Cowrty
My Commisslon Expires July 4,2010

Member, Pennsylvania Association of Notaries

cZý)~i day

&2-4ýZV /

of /4 fVr L- 20 0'7

&4e-dý.

. "1 .



.AMVERGENJiEN ERGYOLL .516 51081-:
23b1...ARýKET STRE

___________________., PI L 4 PHIAPA.19103 2I31

DTE AMOUNT

02,'27/200:7 ~ .PAY Fi.e.h. .dred. ..d" .. ...... d . ..d a d No :

-- 'Void Af Y ear

ŽHE COMMIONWEALTH OF PENNSYLVANIA
..O.RDER; D EPT EN.V PROQ. CERT &LICENSIýNGý

HAR-R1SBU.RG;- PA .1'7 544

. ....... ..

fin 10 1 S 10OS"' 1:03 1 100c0 L, : 2 -191IEl~P 3 2 9 0

AMERGEN ENERGY CO.. LLC ATTACHED IS OUR CHECK IN FULL PAYMENT OF ITEMS LISTED BELOW CHECK NUMBER 51015IOE

INVOICE NUMBER DATE vOUCHER NUMBER CROSS AMOUNT DISCOUNT 1NET AMOUNT

TMI',NPDESPERMITŽ2007 Feb 22. 2007 323651200000 500.00 500.00

Three Mile Island 2007 NPDES Permlit Application

TOTALS *** 500.00 So.o0

For future reference, to obtain the status of 'our invoice, please log on to hltps://twmv.exeloncorp.coin/supply/apinquiry/

C1



Proof of Public Notification

Dauphin County
and

Londonderry Township

0

Three Mile Island Nuclear Station
NPDES PA0009920



"0-ti-: -

B. *,.,.. ..
U,

In
CO

Lfl

In
In

Plb/'1jrhI.To4d , PA i'uvri

SENDER`- aCMLZTHS3 1N - *i='TH* 0* O~tN.0 0 ER

* Complete Items 1, 2, and 3. Also complete
Item 4 If Restricted Delivery Is desired.

N Print your name and address on the reverse
so that we can return the card to you.

W Attach this card to the back of the mallplece,
or on the front If space permits.

A. Sigdhture / ,'

I S " f, " o Agent
r-7 Addressee

Beevdby.(PrintedN,f/qm) 0. Date of Delivery

_ýL-/ S~-n-
1. Article Addressed to:

147'1)? Erow, j/A /9059

D. Is delivery address different from Item 1? EL Yes
If YES, enter delivery address below:. Cl No

3. Se~ice Type
Nr Certified Mall El Express Mal
0l Registered 10 Retumn Receipt for Merchandise
El Insured Mail El C.O.D.

14. Restricted Delivery? (Extra Fee). El Yes

2. Article Number
(Transfer from service label)

7006 2150 0003 4189 1085

PS Form 3811, February 2DD4 Domestic Return Receipt 1025e502-M-1545
PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540



A m., erGen,
AmerGen Energy Company, LLC

ree Mile Island Unit
\teJ-,,, South, P.O. Box 480.

.-addletown, PA 17057

relepholne: 7,17-9~43-300C An Exelon Corn pany

February 14, 2007
5532-2007-006

Londonderry Township-
Board of Supervisors
783 South Geyer"s Church Road
Middletown, Pennsylvania 17057

Dear Township Supervisors:

SUBJECT: PUBLIC NOTIFICATION - LONDONDERRY TOWNSHIP
ENVIRONMENTAL PERIVIIT-RENEWAL
T-REE MILE ISLAND (TMI)

Pursuant to Commonwealth of Pennsylvania Act 14, AmerGen Energy Company, LLC
* (AmerGen) is hereby providing notification of intent to renew an existing National Pollutant
Dis.charge Elimination .System (NPDES) permit. NPDES Permit PA0009920 covers the
discharge of industrial wastewater from TMvI into the Susquehanna River. The existing permit
a expires on October 1, 2007, and the permit renewal application must be submitted to the PA
Department of Environmental Protection by March 3 1, 2007.

Should the Board of Supervisors have questions concerning this notification or require additional
information please contact Scott Cogley, Environmental Chemist, at (717) 948-8881 or e-mail at
scott. cogley@exeloncorp, com.

Sincerely"

Plant Manager

TJD/src

CERtlTIFIED IVIAL - RETURN RECEfl.TREQUESTED

C.



. 1.11,. 1..

.r-9

ru

-D3

I C'. IMA
Postage S.~2

Cetiled Fee ,.

Return Receipt Fee H , Posmaere
(Endorsement Required) . Here

Restricted Dellvery Fee FE E 6 4 2 L0 F
(Endorsement Required)

Total Postage & Fees $ t.•. 4 /2' !'7

Senr To ] ,~~/. '•PW

_r _ o .. o. ....... .7 . --------ror•...• PO ....N . L~ •..a... .CA:./.r. ..1 ....... ..
67ty7 State, ZIP+ 4 ),q4i,~ae .P

.

Form 6,:4 . - , W. - iýý-

-iNER 3* PL 3 * -ISSET a

E Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery Is desired.

U Print your name and address on the reverse
i so that we can return the card to you.

N -Attach this card.to the back of the mallplece,
or on the front If space permits.

A. Signature 0 Agent

x ??- - O 0 Addressee

B. Rec k ,,b'( Pinfted Nke). IC. Date of Delivery

(~ ~ ~ ý?/6 'Wz,,-j
1. Article Addressed to:

-b pZU P1INJ - cc.A yfJ 0zr

D. Is delivery addre-4 different from Item 1? 0 Yes
If YES, enter delivery address below: 0 No

f O LLOh /)r2VA17T &r/lteT

A4 11icI

3. Soce Type
at certlfied Mail M Express Mall
r- Registered 0 Return Receipt for Merchandise
03 Insured Mall 03 C.O.D.

I4. Restricted Oellverv?'(Eolrsapi)........-. r- v==

2. Article Number 7006 2150 0003 4189 1061
(Transfer from service label)

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540



A m er enn
AmerGen Energy Company, LLC eiCepihone: 7-91-046-3000 A Exelon Corp,.T

ree Mile Island Unit A

te -, South. P.O. Fjox 4Ao

ý _ddletown, PA 1757

February 14, 2007
5532-2007-007

Dauphin County Commissioners
Administrative Offices
Two South Front,Street
Harrisburg, Pennsylvania 17101

Dear Commissioners:

SUBJECT: PUBLIC NOTIFICATION - DAUPHIN COUNTY
ENVIRJNIVIENTAL PERMIT RENEWAL
THREE MILE ISLAND (TMI)

Pursuant to Commonwealth of Pennsylvania Act 14, AmerGenEnergy Company, LLC
(A.merGen) is hereby providing notificatioii of intent to renew an existing National Pollutant
Discharge Elimination System (NPDES) permit. NPDES Permit PA0099920 covers the
discharge of industrial wastewater from ThE into the Susquehanna River. The exdsting permit
expires on October. 1, 2007, and the permit renewal application must be submitted tO the PA
Department of Environmental Protection by March ,31, 2007.

Should the County Commissioners have questions concerning this notification or require
additional information please, contact Scott Cogley, Environmental Chemist, at (717) 948-88l1
or e-mail at scott. cogley@exeloncorpcorn. " "

Sincerely,-

T. J. Dougherty
Plant-Manager

TJD/src

CERTIFIED .VEAL - RETURN RECEIPT REQUESTED

('r
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Three Mile Island Nuclear Generating Station (DSN0Ol)
Module 1

COMMONWEJ
DEPARTMENT OF E

BUREAU OF WATER STAIN

INDUSTRI)
M

Applicant Name: AmerGen Energy Co, LLC

ALTH OF PENNSYLVANIA
NNVIRONMENTAL PROTECTION
lDARDS AND FACILITY REGULATION

%L WASTEWATER
ODULE I

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME AmerGen Energy Co, LLC Three Mile Island Nuclear Generating Station

1. Line Drawing. Attach a line drawing and water balance of flow through the facility. (See instructions)

2. OUTFALLS AND ASSOCIATED WASTEWATER TREATMENT TECHNOLOGIES

Complete Module 2 identifying the treatment processes associated with each outfall.

3. SOURCES OF WASTEWATER

Attach a separate Module 3 for every oucfall.
Indicate the number of Module 3s attached. 5

4. REQUIRED AND OPTIONAL ANALYSIS

a. Summary of Required Analysis

Dishage onain (ee nsrucios)Pollutants or Pollutant Required
Dishare Cntans(se Intrutios)Groups which must be Number of

Outfall Process Sanitary Misc. GW` sampled for and Sample Events

Number Waste NCCW Waste Waste Cleanup Stormwater analyzed (see instructions)
nS-N 001 z" [] D] [ ] I [ 1,2, 3,4, 5 3

_;N 003 & Ei Li El 0i L i
004

DSN 005 Li Z_ El Z_ Li1 Storm Water 1

DSN 006 J L J i Li] L1 i] 0

Intake [L [I El El] Li El 1,2,3,4,5 1

b. Complete the modules for the Pollutant(s) or Pollutant Group(s) identified above. A separate module must be
submitted for each process wastewater and combined (process wastewater and stormwater) outfall identified in
the application. List the number of modules for each Pollutant Group submitted with this application.

2 Module 4 - Pollutant Group 1

2 Module 5 - Pollutant Group 2 - Metals

2 Module 6 - Pollutant Group 3 - Volatile

2 Module 7 - Pollutant Group 4 - Acids

2 Module 8 - Pollutant Group 5 - Base/Neutral

N/A Module 9 - Pollutant Group 6 - Pesticides



3B00-PM-WSFR0008d Rev. 3/2006

Three Mile Island Nuclear Generating Station (DSNO01)
Module 1

Applicant Name: AmerGen Energy Co, LLC

5.

.

c. Optional Site-Specific Data

. Additional modules may be attached to provide any of the optional site-specific information discussed in
Appendix 2. (The modules should be used to report intake water quality, upstream background or ambient water
quality, and parameter-specific coefficient of effluent variability. Space is provided at the top of the module to
provide description of sampling points used.)

Optional data is attached to application. EYES I] NO

PREPAREDNESS, PREVENTION, AND CONTINGENCY (PPC) PLANNING.

Does the facility have a PPC plan?
EYES ENO

Does the facility have any other related plans, such as a Pollution Incident Prevention (PIP) Plan, Spill Prevention
Control and Counter Measure (SPCC) Plan or BMP Plan?

EYES [] NO

f "YES," identify and indicate date(s) implemented.

Type of Plan Date Implemented

bined PPC and SPCC Plan Current Revision - April 2003

on Hazardous Material Response Procedure Current Revision - June 2006

DEP may require the plan(s) be submitted with this application.

K
I

Corn

Stati

6. OTHER INFORMATION (OPTIONAL): Attach additional sheets describing any additional environmental pollution
control programs which may affect the discharges which are underway or which are planned. Indicate whether each
program is now underway or planned, and indicate the actual or planned schedules.

E MARK "X" IF DESCRIPTION OF ADDITIONAL INFORMATION IS ATTACHED
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Station (DSN
Module I

Applicar me: AmerGen Energy Co, LLC Three Mile Island Nuclear Genera'

7. INFORMATION AND ANALYSIS OF EFFLUENT QUALITY FOR OTHER POTENTIALLY TOXIC POLLUTANTS

a. Information on Chemical Additives
(Read instructions carefully and use the tabular fomiat to present the required information)
Chemical Substance Concentration Lowest Possible Whole Product Whole Prod•,
or Compound Trade Average & Maximuml Analytical 96 Hr LCO0 48 Hr LC5P
Names or Specific Manufacturer Usage Rate Detection (mg/L) and (mg/L) an(,'

Outfall Ingredients Name and Address Lbslday In-system Effluent Units Level (pg/L) species") species"

10 to 20 mg/L Fathead
Cortrol 13104 GE Betz Inc; (target to LC7 0 Magna LC-

DSNO01 (potassium 4636 Somerton 400 to 800 c trati < 20 mg/L Not Analyzed 2 1760 L 0 = 000 nfu,
sulfile) Rd., Trevose, lbs/day neutralize N 200t II 10

PA 19053 sodium level = 1,250
hypochiorite) mg/L

Spectrus NX 1 to 150 mg/L Rainbow
1106 (chloro- GE Betz Inc, (variable Magna LC:'

DSNO01 methyl- 4636 Somerton < 1 to 2 lbs/day concentration < 1 mg/L Not Analyzed 8.7 mg/L = 2.9 mg/t.
isothiazolin, Rd., Trevose, (100 to 150 based on No effect LC10 = 0.
magnesium PA 19053 lbs/year) biological level = 6.5 mg/L
nitrate) activity) mg/L

Bluegill Daphnia
GE Betz Inc, < 1 to 2 lbs/day 10 to 100 Sunfish LC50 inagna LC'

DSNO01 AZ 8100 4636 Sornerton mg/L <1 mg/L 1,000 I-Lg/L as = 109.3 mg/L = 243 mrui
(Benzotriazole) Rd., Trevose, (50 to 100 (Ltarget triazole No effect No effect

PA 19053 bs/year) concentration) level = 42 level = 75
mg/L mg/L

5 mg/L Rainbow Daphnia
GE Betz Inc, 100 to 170 (target Trout LC50 - magna LC

DSN001 AZ 8103 4636 Somerton lbs/day concentration < 5 mg/L 1,000 plg/L as 28.1 mng/L No 66 rag/i
(Benzotriazole) Rd., Trevose, (added once per per each batch triazole No effect

PA 19053 week for one hour) addition approx. effect level level = 28
one hour per 21 rng/Lweek) rng/L

-3-
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Station (osr0ol)
Module 1

Applicant Name: AmerGen Energy Co, LLC Three Mile: Island Nuclear Generating

Spectrus CT 4,500 to 5,500 < 0.1 Mysid Shirimp Daphnia
1300 (alkyl GE Betz Inc, Ibs/year (average) LC50 = 0.16 Magna LC5f

DSNOO1 dimethyl benzyl 4636 Somerton (added over a 2 4 to 10 mg/L mg/L 50 Lg/L T "/I
ammonium Rd., Trevose, day period.- 2 to 3 No effect No effect
chloride, ethyl PA 19053 treatments per < 0.3 (daily level = 0.03 level = 0.02-

year for Asiatic maximurn)alcohol) clam control) mg/L rng/L

90,000 to 150to 450

Spectrus DT GE Betz Inc, 100,000 (varies- Fathead Daphnia
;1400 (benLonite 4636 Sornerton lbs/year 150 to 450 addition rate 500 y.g/L as Minnow 0% Magna 0%DSNO01 clay, acrylic Rd., Trevose, (added as ing/L based on rng/L TSS mortality 435 mortality 4:Y

acid slurry) PA 19053 detoxification agent conservative
for CT1 300 during calculation to Mg11 org/I

treatments) detox CT1300)

20 to 30 0.02 to I

GE Betz Inc, ibs/day mg/L during
4636 Sornerton (9,000 to 1o,ooo operation < 0.010 No data in No data i-
Rd., Trevose, lbs/year) (75 to 500 mg/L- MSDS MSDS
PA 19053 (200 to 300 lbs/day every 2 years

every 2 years plant oulage
OTSG layup) OTSG layup)

Fathead Daphnia
GE Betz Inc, < 1 to 2 lbs/day Minnow LC50 magna LC '

DSN001 Depositrol 4636 SomerLon ( 7500 rng/L = 1045 mu
PY5203 Rd., Trevose, (10 to 100 2 to 5 mg/L < 1 mg/L 1,000 Nlg/L No effect No effect

PA 19053 lbs/year) level = 2100 level = 84"
_ng/L ing/L

Fathead Daplhnia
GE Betz Inc, 150 to 200 Minnow LC45 magna LCO"

DSNOO1 Deposilrol 4636 Somerton lbs/day 4 to 6 =g/L <I mg/L 1,000 [g/L 5000 mg/L = 1770 r•
PY5204 Rd., Trevose, (65,000 to No effect No effect

PA 19053 75,000 lbs/year) level = 2500 level = 12"'
mg/L g/L

-4:
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Station (Dsr,.
Module I

Applica me: AmerGen Energy Co, LLC Three Mile Island Nuclear Genera

DSNOO1 Depositrol
PY5206

GE Betz Inc,
4636 Somerton
Rd., Trevose,
PA 19053

300 ta 400
lbs/day

2 to 6 rng/L
(125,000 to

150,000 lbs/year)

<1 mg/L 1,000 [ig/L

Fathead
Minnow LC50
= 1680 mg/L
No effect
level = 1350
mg/L

Daphnia
magna LC5'
= 1635 nci'
No effect
level = 870
mg/L

I

Stearnate PWVR GE Betz Inc, 4 to 8 Ibs/day
0160 4636 Sornerton No data in No data itDSNO01 (methoxypropyl Rd., Trevose, (1,500ta 2,500 - 5 to 15 mg/L <1 mg/L 170p.g/L MSDS MSDS
ai ine -MPA) PA 19053 Ibs/year)

Sleamnale PWVR GE Betz Inc, 10 to 15 Bluegill Daphnia
DSN001 1440 4636 Somerton lbs/day 5 to 15 mg/L <1 mg/L 140 .ig/L Sunfish LC50 Magna LC'

(monoethanola Rd., Trevose, (3,000 to 4,500 = 800 mgfl 330 mg/I
mine - ETA)) PA 19053 lbs/year)

GE Betzi Inc, Feed rate varies. Not typically used. Could be

i4636 SoBerton to,625 used for a solids settling aid on an as-needed
Rd., Trevose, lbs/year basis. Could be used to settle solids for on- Not Analyzed MSDS MSDS

site sedimentation basins or for water filtrationPA 19053 aid.

Varies (e.g. US
Borax, Inc. 5 to 10 lbs/day 1 to 3000 Rainbow DaphniaDSN01 Boric Acid 26877 Tiurney (use approx. 4oo0 mg/L as B <1 as B mg/L 100 ig/L trout LC50 magna LC

(Boron) Rd., Valencia to 7000 Ibs/2 year (varies due to 150 mg/L = 133 mg/'
plant operating plant operating

CA 91355) cycle) cycle)

Varies (e.g.
Eagle-Pitcher < 1 to 2 lbs/day

Lithium Industries, Inc. 0.1 to 5.0 No data in No data i
DSNO01 Hydroxide 200 B.J. Tunnel <1 mg/L 30 pMg/L as Li

(lithium) Blvd. East (100 to 500 Ibs/2 mg/L as Li MSDS MSD3

Miami, OK year plant cycle)

74354)

Fisher Bluegill
Scientilic 1 30 to 50 lbs Fathead Sunfish

DSNO01 Hydoxide Reagent Lane per/2 year plant 5 to 30 mg/L <1 nig/L /L as minnow LC50 LC50
Hydroniue Fair Lawn, NJ operating cycle NH 4  = 8.2 mg/L 0.024 - 01

07410 (not used for daily mg/L
operations)

-5-
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Station (DSNOl)
Module 1

Applicant Name: ArnerGen Energy Co, LLC Three Mile Island Nuclear Generating

,3,000 to 4,500 < 0.14 mg/L
3 bs/day 0.2 to 1.0 Daily Max TRO

Circulating Water iilg/L < 0.17 mg/L
Univar USA Total Residual Inst. Max TRO

Sodium Inc.; 6100 400 to 1,000 Oxidant (TRO) <0.2 mg/L Faihead Rainbow
DSN001 Hypochlorite Carillon Point; lbsiday Daily Max FAG mg/L 10 -Lg/L . minnow LC50 trout LC50

(12.5%) Kirkland, WA River Water 0.2 to 2.0 <D0.5 Max =L 5.9 mg/L 0.07 mg/L
98033 600 lbs/year malL Inst. Max FAC

back up Free Available
chlorination Chlorine (FAC) 0.2 to 2.0 mg/L

Sewage Treatment FAC at STP

Plant (STP)

Spectrus GE Betz, 4636 125 to 200 0.2mgLo 1.0 < 0.14 rnygL Sheephead Daphnia

OX1 201 Someilon Rd. lbs/day Daily Max TRO minnow LC50 Magna LC':"DX20SomNn d. Is/a Total Residual ing/L 10 ýt/-tl = 0.19 ma/L 0.71 ma:
(Sodium Trevose, PA (50,000 to Oxidant (TRO) < 0.17 rgL Nng/L 10fect/= 01 mgfe.7
bromide) 19053 75,000 lbs/year) Inst. Max TRO No Effect = No effec0.11 malL 0.41 mg/L

50 mg/L Bluegill LC50
Arch Chemical; I to 2 lbsiday (target = 1.08 mg/L Daphnia
PO Box 5204; concentration -DSNO01 Hydrazine 35% Norwalk, CT use at < 0.010 rng/L 10 j-g/L Rainbow Magna LO'

06656 (150 to 200 Ecolochem RO trout LC50 0.46 rnmu.
unit for Oxygen 4.3 mglL

lbs/year) removal)

DSNO01
DepositroI
SF502

GE Betz, 4636
Somerton Rd.
Trevose, PA
19053

10 to 15

lbs/day

500 to 5,500

50 to 100
mg/L

<1 mg/L Not Analyzed

Fathead
minnow LC50
= 28 mg/L
20% mortality
= 22 mg/L

Daphnia
magna 40Y
mortality -
1200 mg/l.
0% mortal.
= 330 mu,

(4,

Variable Fathead
(Feedra[e Minnow

Klaraid IC 1173 GE Betz, 4636 25 to 30 adjusted to 100% Daphiia
DSN001 (aluminum Somerton Rd. lbs/day removeInagna 03.:DNO (chloride) Trevose, PA phosphorous 1 maL Not Analyzed mortalily = moality --

and solids from 5000 mg/I, 5000 mu/l
cod 19053 (10,000 to Sewage 0% mortality

11,000 Ibs/yr) Treatment Plant 1000 mgI
_ __._ _ _ _ _I effluent) I

-6-0
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Station Ls q
Module I

Applica 'me: AmerGen Energy Co, LLC Three Mile Island Nuclear Gener2

160 to 1000 Rainbow Daphnia
GE Betz, 4636 <1 to 2 lbs/day mg/L as trout LC50 = magna LCS'

DSNO01 HPC19M Sornerton Rd. MoO 4  < 1 mg/L mg/L 1,000 lig/L 20970 mg/L = 9200 mg;:
Trevose, PA (75 to 125 as MoO 4  as MoO4 No effect No effect
19053 lbs/year) (use in closed level= 9140 level = 514'

cooling water mg/L rng/L
systems)

Variable Daphnia
GE Betz, 4636 to 10 lbs/day (feed rate No data in magna

DSNO01 Polyfloc Somerton Rd. adjusted to
AS1001 Trevose, PA remove solids <1 mg/L Not Analyzed MSDS 0 % morali

19053 (1500 to 2500 from Sewage level = 10)''

lbs/year) Treatment Plant Ing!Leffluent)

Variable
GE Betz, 4636 (feed rate Flathead Daphnia

DSNOO1 Polytloc Sornerton Rd. 1 to 2 lbs/day adjusted to Magna
AS1138 Trevose, PA remove solids <1 mg/L Not Analyzed minnow LC50 g

19053 (500 to 700 from IWTS - 239 mg/L L1905s(50eta70 wastewater mng/L
lbs/year) effluent)

UD6ivarIn 1 to 3 Ibs/day < 0.2 rng/L
6100 Carillonto2.0 Daily Max FAC Fathead Rainbow

Chlorine gas Point tg/L < 0.5 mg/L Amg/L 10 .ig/L minnow LC50 trout LC50

Kirkland, WA (5 lbs/day n 5.9 mg/L 0.07 mg/L
98033 maximum due to Inst. Max FAC

upset condition)

Basic Chemical Varies Daphnia
r ad Solutions, Inc. (feed rateMagna 30'

SSNui acid 525 Seaport 4,000 to 5,500 adjusted to 6.0 to 9.0 pH Analyzed as Analyzed as Minnow 0% modality
(concentrated) Blvd. Redwood lbs/day maintain Chic pH pH mortality 5000 mg/I.

Water System at 5000 rng/I 0% mortal
City, CA 94063 7.5 to 8.5) 2000ma;

DSNO01
Sulfuric acid
(50%)

Basic Chemical
Solutions, inc.
525 Seaport
Blvd. Redwood
City, CA 94063

2 to 5
lbs/day

(600 to 1000
lbs/year)

Varies
(feed rate

adjusted to
Ecolochem

water pH range
5 to 6)

6.0 to 9.0 pH
Analyzed as

pH
Analyzed

pH
as

Fathead
Minnow 0%
modality =
5000 mg/I

Daphnia
magna 30*
mortality =
5000 mg/l.
0% mortali
= 2000rn A

_________________________ I ______________________ I ______________________ I ______________________ I ______________________ ± ______________________
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Station (TJSNOO1)
Module 1

Applicant Name: ArnerGen Energy Co, LLC Three Mile Island Nuclear Generating

EMD Varies
Chemicals; PO (reed rate

DSNO01 Sodium Box 70; 480 80 to 100 adjusted to Analyzed as Analyzed as No data in No data it,
hydroxide Democrat Rd.; lbs/day maintain 6.0 to 9.0 pH pH pH MSDS MSDS

Sewage Treat.Gibbstown NJ Plant at 6.5 to
08027 8.5 pH., range)

Degussa Varies
Corporation; < 1 to 10 Vares

H Cemical lbsday neutralize No data in No data iheSNOGI peroxide Group; 65 hydrazine and <1 mg/L 10 p-g/L MSDS MSDSChallenger Rd.; (500 to 3,000 react with
Ridgefield 0bs/year) organics as

Park, NJ 07660 needed) .

DSIl 001 Wood flour
(sawdust)

P.S. Murphy
Forest
Products Corp.
P.O. Box 300,
Montviile, NJ
07045

(Ho
M

bi
tub
ha

Variable

It typically used.
lay be used to
ock condenser
e leaks. PADEP
s approved use
up to 2500
Ibs/week)

U

c
.u

Variable

(Not typically
sed. May be
used to block
ondenser tube
eaks. PADEP
has approved
use up to 2500

lbs/week)

(If
to

bi

Variable

nay contribute
TSS loading if
Circ Water

System
owdown open)

rmgIL
500

monitored as
TSS)

No data in
MSDS

No data i,
MSDS

I

< I to 5 lbs/day

GE Silicones;
3500 South (Not typically used.

DSN001 SAG-2001 State Route 2; Use several Trace < 1 mg/L Not Analyzed No data in No data
lbs/year on an as MSDS MSDS

Friendly WV needed as anti-
26146 foam agent in

wastewater
treatment)

-8-
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Station (DSNO, ,
Module 1

Applican' ie' AmerGen Energy Co, LLC Three Mile Island Nuclear General'

DSNO01

Continuum
AEC3107
(sodium
hydroxide, 2,3-
oxiranedicarbo
xylic acid, 2-
propenoic acid
polymer with 2-
hydroxy-3-(2-
propenyloxy)-l-
propane
sulfonic acid

GE Bet
Sormert
Trevos
19053

.z, 4636
on Rd.
e, PA

15 to 20
lbslday

(6000 to 7500
Ibs/year)

5 to 50 rng/L
(use rate

adjusted to
control system

scaling)

<1 mng/L 1000 ýtg/L

Fathead
minnow 0%
mortality =
2000 mg/L
Rainbow
trout LC50 =
2929 mg/L
No effect
level = 2000
mg/L

Daphnia
magna LC'.'
= 1575 nlo,
No effect
level = 1301
mng/L

1- -~ 1- 1

DSNO01 Aluminum-
Sulfate

Delta
Chernical; 2601
Cannery Ave.;
Baltimore MD
21226

100 to 200
Ibs/2 year plant
operating cycle

(Not typically used.
Used to settle
solids in water

filtration every 2
years during plant

outages)

Feed rate varies. Not typically used. Used as
solids removal filtration aid on an as-needed
basis. Could be used to settle solids for on-
site sedimentation basins.

Not Analyzed No data in
MSDS

No data
MSDS

Zinc Coyne Bluegill
Orthophos- Chemical, Inc. 1 to 2 lbs/day 2 to 6 ng/L 100 [Lg/L sunfish LC50 No data

DSNO01 phate (Calgon 3015 State (400 to 600 as o < g 100 4 = 2.86-3.78 Moda
Corp. C-gL or Road, Croydon, lbs/year) ortho-PO 4  as ortho-PO4  mg/L as MSDS
equivalent) PA 19021-6697 ZnCI2

Novus CE 2680 10 to 20 Daphnia
(Acrylamide GE Betz, 4636 lbs/day mnagna LC.
isoparaffinic Somerton Rd. (Not typically used. Feed rate varies. Not typically used. Used as Fathead = 2.4 mg/I

DSNO01 petroleum Trevose, PA May be used in solids removal settling aid on an as-needed Not Analyzed minnow LC50 erioda
distillate, 19053 wastewater basis for wastewater treatment. = 5.1 mg/I a LC50

treatment as aalcohols) solids settling aid) 0.09 mg/I

DSN001 Flogard MS
6208

GE Betz, 4636
Somerton Rd.
Trevose, PA
19053

100 to 150
lbs/day

0.2 to 1 mg/L
(as Z11)

<1 mg/L
1 pg/L
as Zn

Fathead
minnow LC50
= 6.2 mg/I

No Effect =
1.56 mg/L

Daphnia
magna Lt
= 7.4 mg/
No Effect
1.24 mg/L

-9-



380U-PM-WSFROU08d Rev. 3/2006

Station (DSNOOl)
Module 1

Applicant Name: AmerGen Energy Co, LLC Three Mite Island Nuclear Generating

Fathead Daphnia
Flogard.MS GE Betz, 4636 6 to 5 ing/L 1 lLg/L asZn minnow LC50 iagna LC'Fl gad S Somerton Rd. 200 to 400 < 1 mg /I asz~ 1 Zgna~ i no C O I a n C

DSNOO1 6209 (zinc Treos PA 200 (as product) rng/L 100 .g/ = 14 nig/ = 12 mglLph s h t) Trevose, PA lbs/day < 2 mg/l as p P0 Ila

phosphate) 19053 orthop No Effect No Effect
2.5 mg/L 1.5 rngfL

Fisher < 1 to 1 lbs/day
Zinc Acetate Scientific 1 4to 8 Ig/L 1 [-g/L No data in No data W

DSNO01 /ile Acetate Reagent Lane; <1 -ig/L ltg/L 1iDillydrate Fair Lawn, NJ (30 to 65 as Zn as za MSDS MSDS

07410 lbs/year)

National Foam, Fire fighting loarn is used during TMI on-siteInc. 150 10t 0 fire training classes. Run-off is contained in

Universal Gold D., t 2bs/day Fathead No data,
DSN005 Fire Fighting Gordon Dr., the imrnmediate area of the training facility. Not analyzed. minnow LC50

Foam P.O. Box 270, (150 to 200 There is no direct run-off to river during the > 500 mg/L MSDS
Exton, PA (bs2year) training activities. The foam use has been

19341-1350 previously approved by the PADEP.

Small quantities of Continuum AEC3107 could Rainbow
be present in roof run-off from the industrial trout LC50
coolers. The in-system concentration for 2929 mg/L Daphnia

GE Betz, 4636 treating the industrial coolers is listed as 5 to No effect mnagna LC;
DSN005 Continuum Sometton Rd. See Module 1 50 mg(L. The Industrial Coolers have some 1000 ug/L level = 2000 = 1575 mn:AEC3107 Trevose, PA Outfall DSN001 leakage that can enter the station Yard mg1L No effect

19053 Drainage System (see Module 3 - Outfall Fathead level = 131'
DSNO05). Typical cooler operations do not minnow 0% rng/L
cause a measurable flow in the Yard Drainage mortality
System. 2000 mg/L

Small quantities of Depositrol SF502 could be
present in roof run-off from the industrial
coolers. The in-system concentration for Fathead Daphnia

GE Betz, 4636 treating the industrial coolers is listed as 50 to minnow LC50 magna LU
DSN005 Depositrol Somerton Rd. See Module 1 100 mg/L. The Industrial Coolers have some Not Analyzed 28 rng/L 1200 I,,

SF502 Trevose, PA Outfall DSN001 leakage that can enter the station Yard 22% MAnaazitd NO effect
19053 Drainage System (see Module 3 -Outfall 22mg/L level = 33':

DSNO05). Typical cooler operations do not mng/L
cause a measurable flow in the Yard Drainage
System.

/

-10-
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Station (Ds S )
Module I

Applic, lame: AmerGen Energy Co, LLC Three Mile Island Nuclear Gener

Delta Feed rate varies. May be used as needed to
CAluminum Cemical; 2601 100 to 200 settle solids from desilting/dewateringDSN005 sulfate Cannery Ave.; lbs/2 year cycle activities associated with TMI Unit I NDCT.Baltimore MD Discharge may be released via DSNO05.
2`1226

GE Betz, 4636 Feed rate varies. May be used as needed to
Somerton Rd. 0 to 625 settle solids from desilting/dewateringTrevose, PA lbs/year activities associated with TMI Unit 1 NDCT.

19053 Discharge may be released via DSNO05.

No data il
MSDS

No data i,
MSDS

DSNO05

The following chemical additives listed in Module 1 for DSNO01 could be present at trace concentrations if treated Circulating Water, River Water,
Fire Service Water, or Domestic were discharged to the into the Yard Drainage System: Sulfuric acid, sodium hypochlorite, sodium hydroxide, sodil.
biomide, AZ8103, Spectrus CT1300, Spectrus DT1400, Depositrol PY5204, Depositrol PY5206, Depositrol SF502, Flogard MS6208, Flogard
MS6209, wood flour and Zinc Orthophosphate. The primary usage information for these chemical additives are listed for each chemical under outfh::
DSNO01.

Univar USA 0.2 to 2.0 < 0.2 mg/L
Sodiumn Inc.; 6100 Fathead Rainbow ti

DSN006 Hypochlorite Carillon Point; 400 to 1,000 mg/L DailyML 0 g/L minnow LC50 LC50 = 0.7
lbs/day Free Available < 0.5 rng/L mg/L m wL(12.5%) Kirkland, WA River Water Chlovine (FAC) Inst. Max FAC

98033

5 ing/L
GE Betz Inc, 100 to 170 Rainbow Daphnia
4636 lbs/day (target Trout LC50 = magna LC5
SomoAZ 8103 oe concentration per 1,000 [tg/L as 25.1 mg/L No 66 mg/LDSN06 (benzotriazole) Soetn (added once per each batch <5g/ triazole 2. gLN 6m/Rd., Trevose, week for one addition approx. effect level = No effect Ip

PA 19053 hour) one hour per 21 mg/L 28 mg/L
I_ I week)

DSNO06
Cortrol IS104
(potassium
sulfite)

GE Betz Inc,
4636
Som erton
Rd., Trevose,
PA 19053

400 to 800
lbstday

10 to 20 rngoL
(target

concentration to
neutralize sodium

hypochlorite)

< 20 mg/L Not Analyzed

Fathead
Minnow LC50
= 1760 mg/L

No effect level
= 1,250 mg/L

Da phnia
Magna LC51
= 2000 mni
LCO = 1001
mg/L

DSNO06
A detailed description of the three above listed chemical additives in the TMI Unit 1 River Water System is included in an AmerGen Energy Co., LL'
letter to the PADEP, dated September 26, 2006 (letter no. 5532-2006-040). The PADEP approved the use of the additives by letter dated Octobei
26, 2006. The new river water chemical addition system is scheduled to start-up in the Spring of 2007.

711 -



3800-PM-WSFROU08d Rev. 3/2006 Applicant Narne: ArnerGen Energy Co, LLC Three Mile Island Nuclear Generating
Station (DSNO01)
Module I

Any chemical used to treat the Circulating Water Systern could be potentially present in trace amounts at Outfall DSNO06 if chemical additions were
occurring simultaneously to Intake Structure Deicing operations. Deicing operations occur only during the winter months if needed. The concentrati!,

DSNO06 of chemical additives would be highly diluted with intake river water. Examples of Circulating Water Systemn chemical additives used during the winit
months could include: sulfuric acid, sodium hypochlorite, sodium bromide, Depositrol PY5204, Depositrol PY5206, Flogard MS6208, Flogard
MS6209, and wood~flour.
The release of Spectrus CT1 300 during the annual Asiatic clam biocide treatments is minimized by isolating the normal river water pump Kinney
strainer backwash flows and by not operating the Screen Wash and Sluice Water System during the chemical addition period. There may be some

DSN006 minor valve leak-by to DSNO06, however there is no significant DSNO06 flow during the clam biocide treatments. The Screen Wash and Sluice
Water System and the river water pump Kinney strainers would only be used during treatment if required due to elevated system delta pressure. Thb
PADEP has previously reviewed and approved thle chernical treatments and the potential affects on Outfall DSNO06.
The TMI Unit I Screen Intake Structure receives heated water from the TMI Unit I Circulating Water System or the Nuclear River Water System to
prevent ice formation at the intake Structure during the extreme cold winter months. Also, in an emergency condition it is possible that some cooli,,
water could be diverted to the Screen Intake Structure to maintain water flow through the Nuclear River Water System during non-freezing weather

Screen conditions. Deicing water flow is controlled to minimize the ice formation at the TMI Unit 1 Intake Structure by maintaining the river water inlet
Intake temperature to a range of 35 IF to 40°F at the Intake Structure. Any chemical used to treat the Circulating Water System could be potentially prese!'
Structure in trace amounts in the Screen Intake Structure if chemical additions were occurring simultaneously to Intake Structure Deicing operations. The
(Deicing & deicing water is highly diluted when it enters the Intake Structure area and there is no measurable affect on the river water entering the Screen Inte!
NDCT Structure or in the area directly in front of the Intake Structure. Water entering the Screen Intake Structure is used for cooling or other system make
pump up and is discharged as a plant effluent at the Main Station Outfall DSNO01.
down)

Tihe TMI Unit 1 Screen Intake Structure receives some Circulating Water from the TMI Unit Natural Draft Cooling Towers during tower draining thae
occurs every 2 years fur maintenance. Water entering the Screen Intake Structure is used for cooling or other system make-up and is discharged a:
a plant effluent at the Main Station Outfall DSNOOl

(1) If LC50 Data for whole product is not available, data for the individual active ingredients may be provided.

-12-
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3800-PM-WS' 08d Rev. 312006 Applica ime: AmerGen Energy Co, LLC Three Mile Island Nuclear Gener-
Station (os, ..- ,)
Module 1

b. Soecific Substances which must be identified if Known or Exoected to be Present

(Read instructions carefully and use the tabular format and additional pages, where necessary, to present the required information)

Average Effluent Analytical
Concentration Detection Level

Outfall Chemical Substance or Compound Reason for Presence in Discharge (pg/L) (pg/L)

DSNO01 Table 3 Substances Some Table 3 substances are used on site and could
be discharged through Outfall DSN001. These
substances are used in small quantities for laboratory Not detectable Not Detectable (Trace
analyses and would be present in trace amounts only. (Trace)
Permit renewal application sampling and analyses
effectively address these substances.

DSNO01 Table 4 Substances - Asbestos The Natural Draft Cooling Tower (NDCT) fill sections
contain asbestos cement boards. Trace amounts of
asbestos could be present in the Circulating Water
System blowdown discharge through Outfall DSNO01.
Asbestos cement boards are being replaced with non-
asbestos boards on a phased schedule over the next

Past analyses have
identified no asbestos

in Outfall DSNO01
discharges

Not Detectable (Tracei

several vears

DSNO05 Table 4 Substances - Asbestos The NDCT fill sections contain asbestos cement
DSNO06 boards. Trace amounts of asbestos could be present See Module 13
Screen in the Circulating Water System blowdown discharge Stormwater Sampling
Intake through Outfall DSNO01. Circulating Water may be Data Table for Outfall

Structure released via the listed outfalls through the use of de- DSNO05A
Deicing icing water or during draindown of the NDCT for plant (Asbestos sample Not Detectable (Trace

and outages. Asbestos would not be expected to be results = 0 fibers
Draindown discharged at detectable levels. Asbestos cement detected)

boards are being replaced with non-asbestos boards
_ on a phased schedule over the next several years.

c. Are any Table 2 substances identified for which a spill reporting exemption is requested? [] YES NO

If "YES," complete the Hazardous Substance Table.

d. Any other toxic chemicals known or expected to be present in the discharge.
Report any additional significant detections in effluent samples on the Other Toxic Chemicals sheets.

-13-
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Applicant Name: AmerGen Energy Co, LLC Three Mile Island Nuclear Generating



3800-PM-WSFR08e Rev. 3/2006

Nuclear Station (NPDES Number PA 0009920)
Applicant Name: AmerGen Three Mile Island

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

WASTEWATER TREATMENT TECHNOLOGIES
MODULE 2

APPLICANT NAME AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

Method for Handling and Disposal of Solid or Liquid
Outfall Treatment Unit Description Residue Resulting from Treatment

Number I (list in sequence) (list in sequence)
001 TMI Unit 1 Non-contact Cooling Water: Circulating

Water, Secondary River Water, Reactor Building
Emergency Cooling Water, Decay Heat River Water,
Nuclear River Water

- Evaporation/Cooling There are no separate residues requiring treatment.

- Detoxification of GE Betz CT1 300 using GE Betz
DT1 400.

- Detoxification of free available chlorine (sodium
hypochlorite) using potassium sulfite.

- Discharge to surface water via DSNO01

001 DSN101 - Sewage Treatment Plant

- Grinding/Screening - Screenings are disposed of at permitted off-site

facility.

- Flow Equalization - No separate residues generated.

- Activated Sludge/Extended Aeration - Sludge is aerobically digested and land-applied at
agriculture utilization facility.

- Same as above.
- Chemical Precipitation (Phosphorus Control) - Same as above.
- Neutralization
- Flocculation - Same as above.

- Sedimentation (Solids Removal) - Same as above.

- Disinfection (Chlorination) - No separate residues generated.

- Discharge to Surface Water via DSN001 - No separate residues generated.

001 DSN401 - Industrial Waste Filter System - System
Currently Out of Service

- Liquid Decanted to IWTS. Solids would be
- Settling In Sump disposed at a permitted off-site facility.
- Mixing -No separate residues generated.
- Pressure Filtration (Filter Media Added) - Solids would be disposed of at a permitted off-site

facility.

- Rapid Sand Filtration (Optional) - Same as above.

- Discharge to Surface Water via DSNO01 - No separate residues generated.



3800-PM-WSFROOe8e Rev. 312006

Nuclear Station (NPDES Number PA 0009920)
ModuJe 2

Applicant Name: AmerGen Three Mile Island

I
K

DSN501 - Secondary Neutralizer Tank

- Mixing

- Neutralization
- Evaporation/Cooling

- Discharge to Surface Water via DSNO01

The Secondary Neutralizer Tank is typically released
directly to the Industrial Waste Treatment System
(IVVTS). The IWTS is discharged to the river via
DSN701.

There are no separate residues requiring treatment.

I
001 DSN701- Industrial Waste Treatment System

- Mixing

- Neutralization
- Coagulation

- Flotation
- Settling

- Chemical Conditioning

- Pressure Filter (Portable Unit)
- Gravity Dewatering (Portable Unit)

- Rapid Sand Filtration (Optional)

I

- No separate residues generated.
- No separate residues generated.

- No separate residues generated.
- No separate residues generated.

- Solids would be disposed of at a permitted off-site
facility.

- Solids would be disposed of at a permitted off-site
facility.

- Solids would be disposed of at a permitted off-site
facility.

- Solids would be disposed of at a permitted off-site
facility.

- Solids would be disposed of at a permitted off-site
facility.

- Discharge to Surface Water via DSN 001 - No separate residues generated.

001 TMI-1 Liquid Radioactive Waste Treatment.
(Regulated by US Nuclear Regualtory Commission
(NRC) station operating license)

Mixing - No separate residues generated

- Neutralization No separate residue generated.
-iConcentrated evaporator solids are disposed of at

- Evaporation an off-site USNRC permitted facility.
- Ion Exchange - Spent ion exchange resins are disposed of at an

off-site USNRC permitted facility.
- Discharge to Surface Water via DSN 001 - No separate residues generated.

003 This outfall is an emergency discharge for station effluent from the TMI Unit 1 Mechanical Draft Cooling
Tower (MDCT). DSNO03 would be used in the event that Outfall DSN001 became blocked. Water
discharged from Outfall DSNO03 would receive the same treatment as water discharged from Outfall
DSNO01.



3800-PM-WSFR0008e Rev. 312006 Applicant Name: AmerGen Three Mile Island
Nuclear Station (NPDES Number PA 0009920)
Module 2

)04 This outfall is an emergency bypass discharge which would be used in the event that the Unit 1 MDCT
became blocked and could not be used. Water discharged from Outfall 004 would receive the same
treatment as water discharged from Outfall DSNO01 with following exception. There would be no chlorine
detoxifcation with potassium sulfite. Chlorine addition rates would have to be adjusted to assure compliance
with the free availabe chlorine effluent limitations.

(Note: DSNO03 and DSNO04 could also receive effluent related to Mechanical Draft Cooling Tower and/or
other system maintenance activities.)

005 Stormwater Collection

- Settling - Solids can be disposed of at a permitted off-site
facility or managed as safe fill.

- Discharge to Surface Water via DSN005 - No separate residues generated.

005 Dewatering/Desilting of TMI Unit I Natural Draft
Cooling Towers (NDCT) and Desilting of the TMI
Unit 1 Intake Structure

- Settling - Solids can be disposed of at a permitted off-site

facility or managed as safe fill.
- Discharge to Surface Watervia DSNO05 - No separate residues generated.

J05 Fire Brigade Training Facility Runoff and 200,000
Gallon Fuel Oil Storage Tank Off-Loading Area.

- Oil and grease removal via oil/water separator - Solids and oil/water residue are disposed of at an

off-site permitted facility.

- Settling - Solids are disposed of at an off-site permitted
facility or are managed as safe fill if applicable.

- Discharge to Surface Water via DSNO05 - No separate residues generated.

105 Other Discharges to the Yard Drainage System

Examples: Industrial Cooler Maintenance and
Leakage, Fire System Flushing, Emergency Diesel
Generator Building Floor Drains, Air Conditioner
Condensate, etc.

- Solids are disposed of at an off-site permitted
-Settling facility or are managed as safe fill if applicable.

- Dischargeto Surface Water via DSNO05 No separate residues generated.



3800-PM-VVSFR0008e Rev. 3/2006Nuclear Station (NPDES Number PA 0009920)
Module 2

C 06 Discharges from TMI Unit 1 Screen Int

Discharges include Screenwash and S
Water and River Water Kinney Strainer
Water

- Screening

- Detoxifcation of free available chlorine
potassium sulfite.

- Discharge to Surface Water via DSNO(

Applicant Name: AmerGen Three Mile Island

ake Structure

luice System
*s Backwash

by adding

06

- Screenings are disposed of at permitted off-site
facility.

- No separate residues generated.

- No separate residues generated.

I
I

-I
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Island Nuclear Station (NPDES Number PA 0009920)
Module 3

COMMONWI
DEPARTMENT OF

BUREAU OF WATER STI

SOURCESr

Applicant Name: AmerGen Three Mile

outfall: DSN 001

EALTH OF PENNSYLVANIA
ENVIRONMENTAL PROTECTION

ANDARDS AND FACILITY REGULATION

OF WASTEWATER
ACDULE 3

Before completing this form, read the step-by-step instructions provided in Appendix 1.

"APPLICA:NT.:NAME:, AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

.0 UITF:ALL, NUMB ER. :: DSN 001 - Main Station Discharge

1. Process Wastewater

a. Describe process and type of wastewater.

Main condenser non-contact cooling water blowdown from the TMI Unit 1 Natural Draft Cooling Towers.

b. Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 24 hrs/day; Z days/wk; 365 days/yr; 12 months/yr.

During which months? All months - See Note Below

Cooling Tower blowdown occurs during all months. Blowdown is a continuous process to maintain tower chemistry. There
is no blowdown when the cooling towers are removed from service during plant outages which occur every 2 years.

Report the discharge rate as:

The maximum daily discharge rate. 9 MGD

The monthly average discharge rate. 4 MGD

The long-term average discharge rate. 4 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. _ Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

Process Wastewater

a. Describe process and type of wastewater.

DSN 401 Industrial Waste Filtration System (IWFS). See attached Simplified Water Flow Chart for contributing
waste streams. IWFS is not currently in service. However, AmerGen requests that DSN 401 remain in the permit
for future use, if required.

b. Production Rate. NOT APPLICABLE
Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. _0 hrs/day; O days/wk; Q days/yr; 0 months/yr.

During which months? System is currently out of service.

Report the discharge rate as:

The maximum daily discharge rate. 0 MGD

-I-



3800-PM-WSFROO08f Rev. 3/2006

Island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: AmerGen Three Mile

outfall: DSN 001

The monthlv averace discharge rate. 0 MGD

The Iona-term average discharge rate. 0 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

Process Wastewater

a. Describe process and type of wastewater.

DSN 501 Secondary Neutralizer Tank. Tank receives wastewater from the Ecolochem reverse osmosis water
treatment system and the secondary chemistry laboratory. The tank is routinely released to DSN 701 via the
TMI-1 Turbine Building Sump.

b. Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 to 24 hrs/day; 0 to 7 days/wk; 100 to 200 days/yr; 12 months/yr.

During which months? 12 months/year

Report the discharge rate as:

The maximum daily discharge rate. 0.086 MGD

The monthly average discharge rate. 0.072 MGD

The lonq-term average discharge rate. 0.072 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. _ Cycles/day

Length of each decant cycle. MIN.
Average decant discharge rate. GPM

Process Wastewater

a. Describe process and type of wastewater.

DSN 701 Industrial Wastewater Treatment System (IWVTS). IWTS receives wastewater from secondary plant
sumps and drains, including leakage and drain down from cooling water systems and plant equipment. See

attached Simplified Water Flow Chart for inputs to IWTS.

b, Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 to 24 hrs/day; 1 to 7 days/wk; 250 to 300 days/yr; 12 months/yr.

During which months? 12 months/year

Report the discharge rate as:

The maximum daily discharge rate.

The monthly average discharge rate.

0.200 MGD

0.080 MGD

-2-



3800-PM-WSFRO0O8f Rev. 3/2006

Island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: ArnerGen Three Mile

Outfall: DSN 001

The Iona-term averaoe discharge rate.

For batch discharges report:

Number of decant cycles.

Length of each decant cycle.

Averace decant discharoe rate.

0.080 MGD

NOT APPLICABLE

Cycles/day

MIN.

GPM

2. All Other Wastewater Contributing to this Outfall

a. Describe the wastewater.

Non-Contact Cooling Water Systems (NCCWS)

b. Source(s). Chemically treated NCCW from Nuclear River (NR), Secondary River (SR), Decay Heat Removal
River (DR), and Reactor Building Emergency Cooling (RR) Systems.

c. Discharge Occurs. 24 hrs/day; 7 days/wk; 365 days/yr; 12 months/yr.

During which months?

Various combinations of NR, SR, DR, and RR pumps are run 12 months per year. NR and SR pumps are typically run
during normal plant operations. DR pumps are designed for use when the plant is shutdown for plant oputages every 2
years. RR pumps are intended for emergency use and aer typically operated several hours per month for testing.

Report the discharge rate as:

The maximum daily discharge rate. 48 MGD

The monthly averace discharge rate. 15 MGD

The Iong-term averaqe discharge rate. 15 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. CC,ýcles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

All Other Wastewater Contributing to this Outfaff

a. Describe the wastewater.

DSN 101 Sewage Treatment Plant. Extended aeration biological treatment of station sanitary wastewater,

b. Source(s). Station sanitary wastewater.

c. Discharge Occurs. 24 hrs/day; Z days/wk; 36..5 days/yr; 1_22 months/yr.

During which months? 12 months/year

Report the discharge rate as:
The maximum daily discharge rate. 0.040 MGD

The monthly averaqe discharge rate. 0,012 MGD

The long-term average discharge rate. 0.012 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles.

Length of each decant cycle.

Average decant discharge rate.

Cycles/day

MIN.

GPM
II

-3-
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island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: AmerGen Three Mile

Outfal: DSN 001

All Other Wastewater Contributing to this Outfall

- a. Describe the wastewater.

TMI Unit 1 Liquid Radioactive Waste Treatment System (U.S. Nuclear Regulatory Commission Regulated
Discharge)

b. Source(s). Discharge from the liquid radioactive waste treatment system. The treatment system receives
wastewater containing radioactivity from the primary plant systems, sumps and drains.

c. Discharge Occurs. 0 to 22 hrs/day; 0 to 7 days/wk; 30 to 90 days/yr; 2 to 7 months/yr.

During which months? System can run any 12 mnonths/year

Report the discharge rate as:

The maximum daily discharge rate. 0.050 MGD

The monthly averaoe discharge rate. 0.032 MGD

The long-term average discharge rate. 0.032 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

3. Total Process, Miscellaneous Noncontact Cooling, and Sanitary Wastewater

a. Source(s). Circulating cooling water blowdown, IWFS (DSN 401), Secondary neutralizer tank (DSN 501), IWTS
(DSN 701), Non-contact cooling water, Sewage treatment plant (DSN 101) and Liquid radwaste treatment
discharges.

b. Discharge Occurs. 24 hrs/day; 7 days/wk; 365 days/yr; 12 months/yr.

During which months? 12 months/year

Report the discharge rate as:

The maximum daily discharge rate. 48 MGD

The monthly average discharge rate. 19 MGD

The long-term average discharge rate. 19 MGD

4. Stormwater

Complete Module 12 or Module 14 for the stormwater contribution. See Attached Modules In Application.
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Island Nuclear Station (NPDES Number PA 0009920)
Applicant Name: AmerGen Three Mile

Outfall: DSN 003 and 004
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER STANDARDS AND FACILITY REGULATION

SOURCES OF WASTEWATER
MODULE 3

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

OUTFALL NUMBER DSN 003 and 004 - Emergency Discharges In Place of DSN 001

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit 1 Mechanical Draft Cooling Tower Emergency Bypasses. These Outfalls are emergency outfalls in the
event that Outfall DSN 001 becomes blocked and cannot be used. Water discharged from these outfalls would be
the same water that is normally discharged at Outfall DSN 001. Also, the emergency outfalls could be used for
flow diversion if maintenance activities required or for testing to assure system operability.

b. Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 hrs/day; g days/wk; 0 days/yr; Q months/yr.

During which months?

aintenance or emergency use could cause dischares to occur during any month. These outfalls are not typically used
uuring routine plant operations.

Report the discharge rate as:

The maximum daily discharge rate. 0 MGD

The maximum monthly oroduction rate. 0 MGD

The long-term averaoe discharge rate. 0 MGD

Designed for emergency use only.

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

2. All Other Wastewater Contributing to this Outfall
a. Describe the wastewater, NOT APPLICABLE

b. Source(s).

c. Discharge Occurs. _ hrs/day; _ days/wk; _ days/yr; _ months/yr.

During which months?

Report the discharge rate as:

The maximum daily discharge rate.

The monthly average discharge rate.

MGD
MGD



3800.PM-WSFROOO~f Rev, 312006 Applicant Name: AmerGen Three Mile
Island Nuclear Station (NPDES Number PA 0009920)
Module 3 Outfall: DSN 003 and 004

The lono-term average discharge rate. MGD

I For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

3. Total Process, Miscellaneous Noncontact Cooling, and Sanitary Wastewater

a. Source(s). DSN 003 and 004 - Emergency Discharges In Place of DSN 001

b. Discharge Occurs. 0 hrs/day; 0 days/wk; O days/yr; 0 months/yr.

During which months?

Maintenance or emergency use could cause dischares to occur during any month. These outfalls are not typically used
during routine plant operations.

Report the discharge rate as:

The maximum daily discharge rate. 0 MGD

The monthly averace discharge rate. 0 MGD

The lonq-term average discharge rate. 0 MGD

4. Storrnwater

Complete Module 12 or Module 14 for the stormwater contribution. See Attached Modules In Application

01
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Island Nuclear Station (NPDES Number PA 0009920)

COMMONW
DEPARTMENT OF

BUREAU OF WATER ST,

Applicant Name: AmerGen Three Mile

Outfall: DSN 005
EALTH OF PENNSYLVANIA
ENVIRONMENTAL PROTECTION

ANDARDS AND FACILITY REGULATION

SOURCES OF WASTEWATER
MODULE 3

Before completing this form, read the step-by-step instructions provided in Appendix 1.

.AP.PLICANT TNAME;-:.i I AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

OUTfALLN UMBER, .'- DSN 005 - East Dike Settling Basin (EDSB)

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit 1 Natural Draft Cooling Tower (NDCT) Desilting and Dewatering. Discharge from NDCT dewatering
settling basin to the Yard Drainage System during NDCT maintenance every two years. Desilting water is
typically diverted from the Yard Drainage System to the out of service TMI Unit 2 NDCT basin for increased
settling to meet NPDES permit discharge limitations. Settled wastewater is discharged to the EDSB for release
via DSN 005.

b. Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 to 24 hrs/day; 0 to 7 days/wk; 7 to 20 days/yr; 1 to 3 months/yr.

During which Typically during the fall months during plant
months? outages that occur every 2 years.

Report the discharge rate as:

The maximum daily discharge rate. 0.3 MGD

The monthly average discharge rate. 0.1 MGD

The long-term average discharge rate. 0.1 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit 1 Industrial Coolers Draining, Cleaning, and Equipment Leakage. Discharge from the Industrial Coolers
to the Yard Drainage System during annual maintenance of equipment. Residues are removed from the coolers
by water flushing. Some cleaning water may be discharged which then can flow to the Yard Drainage System.
Equipment leakage travels to the Yard Drainage System. Activities do not cause DSN 005 discharges.

b. Production Rate. NOT APPLICABLE 1
Referring to the instructions in Appendix I for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 1 5s attached to this application.

c. Discharge Occurs. .0 to 24 hrs/day; 0 to 7 days/wk; 100 to 365 days/yr; 1_.2 months/yr.

-1-
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Island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: AmerGen Three Mile

Outfall: DSN 005

IDuring which months?".dustrial cooler cleaning and maintenance occurs annually in the spring for approximately 4 weeks. Water flushing could
..,use a discharge to the Yard Drainage System. The Industrial Coolers also have discharges associated with normal

-Jperations. Observed discharges include cooler water spray, drift, and equipment leakage. Combined discharges to the
Yard Drainage System have been estimated at less than 100 gallons per day to 1,000 gallons per day. Leakage is
minimized by reasonable maintenance methods. Cooler operating discharges can occur any month during the year.

Report the discharge rate as:
0.005* MGD *Estimated

The maximum daily discharge rate. cleaning flushes using
approximately 20 gpm
water for 4 hours.

The monthly average discharge rate. 0.001 MGD

The long-term average discharge rate. 0.001 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit 1 Emergency Diesel Generator Building Floor Drains. Floor drains can be discharged to the Yard
Drainage System if the building required water removal in an emergency. The floor drain discharge valve is
controlled as locked closed. There are no routine discharges.

b. Production Rate. NOT APPLICABLE
Referring ,to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent [imitation fisted in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 hrs/day; 0 days/wk; _ days/yr; 0 months/yr.

During which There are no routine discharges.
months?

Report the discharge rate as: NOT APPLICABLE

The maximum daily discharge rate. 0 MGD

The monthly averagqe discharge rate. 0 MGD

The long-term average discharge rate.
*Floor drain water is not normally discharged to the Yard Drainage System. 0 MGD

Valve is normaJly locked closed. Discharges must be approved by plant
management.

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate, GPM
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Island Nuclear Station (NPDES Number PA 0009920)
Applicant Name: AmerGen Three Mile

Module 3 Ouffall: DSN 005

2. All Other Wastewater Contributing to this Outfall

a. Describe the wastewater.

TMI Unit 1 Screen Intake Structure Desilting

b. Source(s). River silt is periodically pumped from the Intake Structure to the Intake Structure Dewatering Settling
Basin which can overflow to the Site Yard Drainage System. There are typically no observed discharges from the
Settling Basin during Intake Structure desilting activities.

c. Discharge Occurs. 0 hrs/day; D days/wk; fl days/yr; 0_ months/yr

During which months?

The TMI Unit 1 Screen Intake Structure is typically desilted annually during the spring. Desilting activities typically occur
over a one month period. There are typically no observed discharges to Yard Drainage System during desilting.

Report the discharge rate as:

The maximum daily discharge rate, 0 MGD

The monthly average discharge rate. 0 MGD

The long-term averaoe discharge rate. 0 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

2. All Other Wastewater Contributing to this Outfall

d. Describe the wastewater.

TMI Unit I Circulating Water System (CWS) Flume Screen Washing

e. Source(s). Typically the CWS Flume Screens are washed weekly to assure proper cooling water flow through the
system. The screens are washed using CWS flume water. The wash water travels to the ground in the
immediate cleaning area. There are typically no observed discharges into the Yard Drainage System during
cleaning activities. Water use is estimated at approximately 5,000 gallons per day during a cleaning activity.
Water use increases when TMI Unit I is restarted following plant outages that occur every 2 years. During a plant
start-up the CWS screens may be cleaned daily for up to 2 to 3 weeks.

f, Discharge Occurs. 0 hrs/day; 0 days/wk; 2 days/yr; 0 months/yr

During which months?

The TMI Unit I CWS Flume Screens are washed 12 months /year when required. There are typically no discharges into
the Yard Drainage System during screen washing activities.

Report the discharge rate as:
The maximum daily discharge rate. 0 MGD

The monthly average discharge rate. 0 MGD
The long-term average discharge rate. 0 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. _ MIN
Average decant discharge rate. _ GPM

-3-
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Island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: AmerGen Three Mile

Outfall: DSN 005

,1

2. All Other Wastewater Contributing to this Outfall

a. Describe the wastewater.

Fire Training Facility Runoff- Oil/water separator discharge from the training facility.

I

b. Source(s). Fire service water used for fire training activities is discharged into the Yard Drainage System via a
local oil/water separator. It is estimated that 2,000 gallons of fire service water are used for a training class.

c. Discharge Occurs. 0 to 8 hrs/day; 1 to 3 days/wk; 15 to 30 days/yr; _6 months/yr.

During which months? Typically during non-winter months.

Report the discharge rate as:

The maximum daily discharge rate. 0.003 MGD

The monthly average discharge rate. 0.002 MGD
The long-term averaoe discharge rate. 0.002 MGD

For batch discharges report: NOT APPLICABLE
Number of decant cycles. Cycles/day
Length of each decant cycle. MIN.

Average decant discharge rate. GPM
3. Total Process, Miscellaneous Noncontact Cooling, .and Sanitary Wastewater

a. Scurce(s). TM) Unit I Natural Draft Cooling Tower Desi~ing, TMI Unit I Screen Intake Structure Desifting, TMI
•_•• Unit I Industrial Cooler maintenance and leakage, TMVI Unit I Emergency Diesel Generator Building Floor Drains,

TMIV Unit 1 Circulating Water System Flume Screen Washing, and TMI Unit 1 Fire Training Facility run-off . See
attached Simplified Water Flow Chart for additional non-process flows into the Yard Drainage System.

b. Discharge Occurs. 0 to 24 hrs/day; 0 to 7 days/wk; 7 to 20 days/yr; I to 3 months/yr

During which months?

Flows from above activities could occur during any month. All activities are intermittent and typically do not occur
simultaneously. The frequency of flow is based upon the TMI Unit 1 Natural Draft Cooling Tower Desilting activities
because the other listed activities do not cause flow to DSN 005 due to low volume and intermittent flow frequency.

Report the discharge rate as:

The maximum daily discharge rate. 0.3 MGD

The monthly average discharge rate. 0.1 MGD

The long-term averaqe discharge rate.

Typically, the only activity contributing to the Yard Drainage System that would cause a 0.1 MGD
discharge at DSN 005 is the TMI Unit i Natural Drtaft Cooling Tower (NDCT) Desilting.
The total listed discharge flows are associated with NDCT desilting activities.

4. Stormwater

Complete Module 12 or Module 14 for the stormwater contribution. See Attached Modules In Application.
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Island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: AmerGen Three Mile

Outfall: DSN 006

almrv
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER STANDARDS AND FACILITY REGULATION

SOURCES OF WASTEWATER
MODULE 3

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME [AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

OUTFALL NUMBER: DSN 006 - Outfall from the TMI Unit 1 Screen Intake Structure

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit 1 Screen Intake Structure Screen Wash and Sluice Water Discharge. Outfall recieves Screen Wash and
Sluice Water, and River Water Pump Kinney Strainer backwash water. Starting in 2007, wastewater being
discharged at DSN 006 will be treated with potassium sulfite to reduce the concentration of chlorine being
discharged. PADEP has approved this process change.

b. Production Rate.

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 24 hrs/day; Z days/wk; 365 days/yr; 12 months/yr.

During which months?

12 months/year. Typically, Screen Wash and Sluice Water is actuated for 10 minutes every 4 hours at a maximum flow
rate 1400 gpm. Screen Wash and Sluice Water may run continuously over several days during periods of high river water
debris or due to high delta pressure across the Intake Structure Screens. River Water Pump Kinney Strainers are
continuously backwashed when the River Water Pumps are running. The backwash is mixed with the Screen Wash
Water and is discharged to the river via DSN 006. Kinney Strainer Backwash flow rates are estimated to be a maximum
of 2% of the River Water Pump flow rates. The DSN 006 average flow rate is estimated assuming typical River Water
Pump running combinations, and the maximum DSN 006 flow rate is estimated based on a maximum number of River

Water Humps running simultaneously. See attacneu VVater us buuieruiaiiu.

Report the discharge rate as:

The maximum daily discharge rate. 6 MGD

The monthly average discharge rate. 3 MGD

The long-term averaqe discharge rate. 3 MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

2. All Other Wastewater Contributing to this Outfall

a. Describe the wastewater. NOT APPLICABLE
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Island Nuclear Station (NPDES Number PA 0009920)
Module 3

Applicant Name: AmerGen Three Mile

Outfall: DSN 006

) b. Source(s).

c. Discharge Occurs. hrs/day; days/wk; _ days/yr;__ months/yr,

During which months?

Report the discharge rate as:

The maximum daily discharge rate. MGD

The monthly averaoe discharge rate. _ _MGD

The long-term averaoe discharge rate. MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

3. Total Process, Miscellaneous Noncontact Cooling, and Sanitary Wastewater

a. Source(s). TMI Unit 1 Screen Intake Structure Screen Wash and Sluice Water Discharge. Outfall recieves
Screen Wash and Sluice Water, and River Water Pump Kinney Strainer backwash water.

b. Discharge Occurs. 24 hrs/day; Z days/wk; 365 days/yr; 1_2 months/yr.

During which months? 12 months/year.

Report the discharge rate as:

The maximum dlaily discharge rate. 6. MGD

f-•, The monthly averagle discharge rate. 3 MGD

The long-term average discharge rate. 3 MGD

4. Stormwater

Complete Module 12 or Module 14 for the stormwater contribution. See Attached Modules In Application

I
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Island Nuclear Station (NPDES Number PA 0009920)

COMMONWI
DEPARTMENT OF

BUREAU OF WATER STJ

Applicant Name: AmerGen Three Mile

Outfall: Discharges to Intake Structures
EALTH OF PENNSYLVANIA
ENVIRONMENTAL PROTECTION

ANDARDS AND FACILITY REGULATION

SOURCES OF WASTEWATER
MODULE 3

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANTNAME - AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

OUTFALL NUMBER . Discharoes into Ithe TMI Unit 1 Screen Intake Structure

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit I Screen Intake Structure De-icing. Intake Structure receives heated water from the TMI Unit 1
Circulating Water System or the Nuclear River Water System to prevent ice formation at the Intake Structure
during the extreme cold winter months Also, in an emergency condition it is possible that some cooling water
could be diverted to the Screen Intake Structure to maintain water flow through the Nuclear River Water System
during non-freezing weather conditions.

b. Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix I for this question, complete a Module 15, Production Rate, for each
process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 to 24 hrs/day; 0 to 7 days/wk; 0 to 120 days/yr; I to 4 months/yr.

During which months?

.ypically, winter months only to prevent ice formation at the TMI Unit 1 Screen Intake Structure. In an emergency
condition it is possible that some cooling water could be diverted to the Screen Intake Structure to maintain water flow
through the Nuclear River Water System during any month of the year. Water has not been diverted to the Intake
Structure for emergency use.

Report the discharge rate as:

The maximum daily discharge rate. MGD

The maximum monthly production rate. __ MGD

The long-term averaoe discharge rate.
** MGD

Flow is not measured. The flow rate is controlled to minimize the ice formation at
the TMI Unit 1 Intake Structure, The flow rate is restricted to maintain an administrative
limit of 35 OF to 40°F at the Intake Structure.

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

1. Process Wastewater

a. Describe process and type of wastewater.

TMI Unit 1 Natural Draft Cooling Tower (NDCT) Dewatering activities discharge into the Intake Structure to lower
cooling tower water level for periodic tower maintenance during plant refueling outages that occur every two
years.

b. Production Rate. NOT APPLICABLE

Referring to the instructions in Appendix 1 for this question, complete a Module 15, Production Rate, for each
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Island Nuclear Station (NPDES Number PA 0009920)
Applicant Name: AmerGen Three Mile

Module: 3 Outfall: Discharges to Intake Structures

process subject to an effluent limitation listed in 40 CFR Subchapter N (Parts 400-471). Indicate the number of
completed Module 15s attached to this application.

c. Discharge Occurs. 0 to 24 hrs/day; 0 to 7 days/wk; 0 to 7 days/yr; 0 to 2 month/year.

During which months?

Discharge occurs during TMI Unit 1 plant maintenance and refueling outages that occur once every two years. Outages
are typically scheduled during the fall every two years.

Report the discharge rate as:

The maximum daily discharge rate. 1.0 MGD

The maximum monthly production rate. 0.5 MGD

The long-term averaoe discharge rate.
0.5 MGD

Discharges to the Intake Structure typically occur during the refueling outages every

two years. Flow rates are estimated based on approximately one million gallons of
water being pumped from the TMI Unit 1 NDCTs over one to two days.

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

2. All Other Wastewater Contributing to this Outfall

a. Describe the wastewater. NOT APPLICABLE

0 1b. Source(s).

c. Discharge Occurs. __ hrs/day; _ days/wk; _ days/yr; . months/yr.

During which months?

Report the discharge rate as:

The maximum daily discharge rate. ___ MGD
The monthly averaoe discharge rate. MGD

The long-term average discharge rate. MGD

For batch discharges report: NOT APPLICABLE

Number of decant cycles. Cycles/day

Length of each decant cycle. MIN.

Average decant discharge rate. GPM

3. Total Process, Miscellaneous Noncontact Cooling, and Sanitary Wastewater

a. Source(s). TMI Unit 1 Screen Intake Structure De-icing; Nuclear River Water System cooling water flow during
emergency conditions; and TMI Unit 1 NDCT Dewatering discharge. I

b. Discharge Occurs. 0 to 24 hrs/day; 0 to 7 days/wk; 0 to 120 days/yr; 1 to 4 months/yr.

During which months?

Typically winter months only for de-icing operations. Emergency conditions could occur any month. NDCT draining
",curs every 2 years during the fall months. The flow information listed below includes only the estimated flow from the
(7 -T draining. Other flow rates could not be reasonably estimated.

Report the discharge rate as:

The maximum daily discharge rate. 1.0 MGD
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Module 3

The monthly average discharge rate.

The Iona-term average discharge rate.

Applicant Name: AmerGen Three Mile

Outfall: Discharges to Intake Structures

0.5 MGD

0.5 MGD

4. Stormwater

Complete Module 12 or Module 14 for the stormwater contribution. See Attached Modules In Application.
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Module 4

Applicant Name: AmerGen Three Mile l...nnd

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP I
MODULE 4

UJI 40 ~klljIOl l I, f1 A14 II,104L 00L
1

Jly 0~J41 tJ.l4 10 t ~ I ;,IIOI A l fi jO A 14;1* I

APPLICANT NA ME ArnerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

El Outfall Number (Show location of sampling point on Line Drawing)

• Intake Sampling Results - Optional (Specify Source: Intake Structure)

El Background Sampling Results - Optional (Specify Location of Sample:

El Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

El New Discharge (Basis for Information: __.)

1. LEVEL PRESENT 2. UNITS 3.
Coeffici-

POLLUTANT GROUP I a. Maximum Daily Value b. Average of Analysis of Efflit.
c. No. of a. Variabil

(1) Concentration (2) Mass (1) Concentration (2) Mass Analysis Concentration b. Mass (CV,

Biochemical Oxygen Demand, BOD ND (2.0 mg/I) N/A(1) ND (2.0 mg/I) N/A(1) mg/L N/A(1) NIA(!

Chemical Oxygen Demand, COD ND (15 mg/L) NIA(1) ND (15 ing/L) NIA(1) 1 mg/L NIA(i) NIA(l

Hardness (CaCO3) 120 (mg/L) N/A(1) 120 (mg/L) NIA(1) I mg/L N/A(1) N/A(lL

Total Suspended Solids, TSS 6 (mg/L) NIAl1) 6 (mg/L) N/A(1) 1I mg/L NIA(1) NIAl I

Total Dissolved Solids, TDS 226 (mag/L) NIA(1) 226 (mg/L) N/A(1) 1 mglL NIAti) N/All

Ammonia as N ND (0.10 mg/L) N/A(1) ND (0.10 mg/L) N/A(1) 1 mgfL NIA(I) N/A(

Nitrate-Nitrite (as N) 3.12 (mg/L) NIA(1) 3.12 (rmg/L) N/A(1) I mg/L N/A(1) N/Al

Total Kjeldahl Nitrogen (TKN) ND (1.0 mg/L) N/A(1) ND (1.0 mg/L) N/A(1) 1 mg/L NIA(1) NIAl

Phosphorus (as P), Total ND (0.10 mg/L) NIA(1) ND (0.10mg/L) N/A(l) 1 mg/L NIA(1) N/Al

Temperature winter (10/01 to 03/31) 66 F. 440 F. Cont. (2) Deg Fahrenheit N/A(1) NIA('

Temperature summer (04/01 to 09/30) 87 0 F. 70 °F. Cont. (2) Deg Fahrenheit N/A(1) NIAl

I)li Min. 8.1 Max. 8.1 1. . 1 Standard units N/A(1) NIA
1. a. Maximum Daily Value - Report the hghest daily value or daily average value from the last year of data. Report bolh mass and concentration.
1.b. Average of Analysis - The average of all values within the last year and report both the mass and concentration.
1 .c. A minimum of 3 Sampling Events required for process wastewaler discharges, and a minimum of 1 Sampling Event for all other discharges, trealmenl facility influent, intake waler and

background.
(I) Mass calclidalion and CV dala are not required per discussion with Mr. J. Miller, PAflEP lPermit Engineer. Nole applies to all pages ol" this module.
121 "rlleperatnre anti 13t0l residual chlorine tldata sunmmarized Iroi calenudar ye'ar 21016 data. Note applies to all linges of tlis miodule.

+,.

-1-
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Applicant Name: AmerGen Three Mile Island

3. Level Present
2. EPA 5. Coeff,.

POLLUTANT GROUP 1 1. MDL Method a. Max Daily Value b. Average of Analysis c. 4. Units of Effl, -
Believed Used' Number Number of Variajli';
Absent (pg/L) Used Concentration Mass Concentration Mass Analysis Concentration Mass (C.,

Color SM-2120 5 N/A(1) 5 N/A(1) 1CU NIA(1) N/P

Fecal Coliforin El N/A 9222D 19 NIA(1) 12 NIA(1) 2 CFUI100mI N/A(1) NIAW

Fluoride 200 300.0 ND (200 ligiL) N/A(1) ND (200 11g/L) NIA(1) 1 pg/L N/A(1) N/A!

Oil and Grease 2100 1664 ND (2100 N ND (2100 N/A(1) 1 pg/L N/A(1) N/A.pg/L) pg(L)

Bromide 600 300 ND (600pgIL) N/A(1) ND (600pgiL) NIA(1) I pg/L N/A(1) N/l•i

Chlorine, Total Residual (reported Orion
as Total Residual Oxidants - TRO) LI 10 Electrode 60 NIA(1) 10 N/A(l) 60 pg/L NIAf1) l'IIAV

Sulfate 2000 300.0 36,900 NIA(1) 36,900 NIA(i) 1 lIg/L N/A(1) N/IA,

Sulfide 1000 376.1 ND (1,000 NIA(1) ND (1,000 N/A(1) i pg/L NIA(1) Nli/pg/L) pg/L)

Sulfile 2000 377.1 N (2000 NA(1) ND (2,000 NIA(1) 1 jg/L N/A(1) N/P\pglL) Ni() pgfL)

Surfactants

Aluninum111, Total

Baliu11, Total

Boron, Total

Cobalt, Total

Iron. Total

Iron, Dissolved

Manganese, Total

Radioactivity (Total Alpha and Bela)

LI 25 S

LI 50

El 10

LI 50
LI 3

30

El 6o
LI 3

lI Alpha 0.583

Beta 1.51

El 1,000

EL 0.237 pCi/I

LI . 50

LI 10

El 10

El 10

IMl-5540C 159

200.7 50

200.7 31

200.7 ND (50 pg/L)

200.7 ND (3 pg/L)

200.7 180

200.7 ND (60 p~g/L)

200.7 50

Alpha ND
900.0 (0.583)

Beta + 2.96

M-5310B 1,200

900.1 ND (0.237)

200.7 8420

200.7 ND (10 ligIL)

200.7 ND (10 hg/L)

N/A(1) 159 NIA(1)

NIA(1) 50 N/A(1)

NIA(1) 31 N/A(i)

NIA(I) ND (50 pg/L) N/A(1)

NIA(1) ND (3 pg/L) NIA(1)

NIA(1) 180 N/A(1)

NIA(1) ND (60 pg/L) NIA(1)

N/A(1) 50 N/A(1i)

Alpha ND
N/A(1) (0.583) NIA(1)

Beta + 2.98

N/A(1) 1,200 NIA(1)

NIA(1) ND (0.237) NIA(1)

NIA(1) 842 N/A(1)

NIA(1) ND (10 pg/L) N/A(1I)

NIA(1) ND (10 pg/L) NIA(1)

1
1
I

SI•

I

1

1

1

1

1

1

1

I

I

pg/L

rig/L

pglL

pg/L

pglL

pglL

pg/L

pg/L

pCi/L

pg/L

pCi/L

pg/L

pg/L

pg/L

pg/L

N/A(1)

N/A(1)

N/A(1)

N/A(i)

N/A(1)

N/A(1)

N/A(1)

NIA(i)

N/A(1)

N/A(1)

NIA(1)

HIA(1)

N/A(1)

NWb

NIA.

N/1t-b

Total Organic Carbon, TOC

Radium, Total

Magnesium

Molybdenum

Tin, Total

Titanium, Total

SI

N/A'

HUI''

200.7 ND (10 jiglL) NIA(1) ND (10 pg/L) NIA(1) III
3. If other data is available (i.e.. DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
3.a. Maximum Daily Value - Report the highes daily value or daily average value from the last year of data. Report both mass and concentration.

I )
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Module 4

3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of I Sampling Event for all other discharges, treatment facility influent, intake wal.*

background.
It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing
number of effluent limits and/or monitoring requirements in the final NPDES permit.

_-
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(NPDES Permit 0009920)
Module 5

Applicant Name: AmerGen Three Mile Island

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 2
MODULE 5

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLCANT NAME AmerGen Three Mile Island (NPDES Permit 0009920)

nl Outfall Number__ (Show location of sampling point on Line Drawing)

Eg Intake Sampling Results - Optional (Specify Source: Intake Structure)

E] Background Sampling Results - Optional (Specify Location: __ )

0l Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

El New Discharge (Basis for Information: ___)

El Bypass or Sewer System Overflow (Describe: __ )

POLLUTANT (

Metals

1 IM Anlimony, Total

2M Arsenic, Total

3M Beryllium, Total

4M Cadm•ium. Total

5M Chromium III

5M Chromium VI

6M Copper, Total

7M Lead, Total

8M Mercury, Total

9M Nickel, Total

IOM Selenium, Total

IIM Silver, Total

ROUP 2
1. MDL
Used*
(pig/L)

5

4

3

1

3

10

10

3

0.2

10

2

2

2. EPA'
Method
Number

Used

200.7

200.7

200.7

200.7

200.7

SM-3500

200.7

200.7

245.1

200.7

200.7

200.7

3. Level Present

Concentration

ND (5 lig/L)

ND (4lig/L)

ND (3 1ig/L)

ND (1 pglL)

ND (3 IgIL)

ND (10 pg/L)

ND (10 liglL)

ND (3 pglIL)

NO (0.2 pig/L)

ND (10 pg/L)

ND (5 jig/L)

ND (2 pg/L)

Mass

N/A(l)

NIA(1)

N/A(1)

NIAi1)

N/A(1)

N/A(1)

NIA(1)

N/All)

N/A(1)

N/A(I)

N/A(1)

a. Max Daily Value I b. Average of Analysis

Concentration

ND (5 ig/L)

ND .(4 ligIL)

ND (3 llg/L)

ND t1 0g/L)

ND (3 pglL)

ND (10 Iig/L)

ND (10 hig/L)

ND (3 Iig/L)

ND (0.2 pig/L)

ND (10 li9/L)

ND (5 pglL)

Mass

N/A(l)

N/A(l)

N/A(1)

N/Ati)

N/A(1)

N/A(1)

NIA(1)

NIA(1)

NIA(l)

NIA(1)

NIA(1)

N/A(1)

i

c.
Number of
Analysis

1

1

1

I

1

1

1

t

I

1

1

1

4. Units

Concentration Mass

liglL NIA(1)

pg/L N/A(1)

liglL N/A(1)

11g/L NIA(1)

Ijg/L N/A(1)

pg(L N/A(1)

pg/L N(Atl)

lig/L N/A(l)

Ilg/L N/A(1l)

lig/L I'J/A(1)

PglL NIA[1)

pg/L N/All).

5. C
of
Va

I IT

Eltlueo,
ariahilij
(CV)

NIA(1)

N/A(1)

NJA(ll

N/A(1l

NIA(1)

NIA(11

N/A(1)

NIA(11

N/A(l1

N/A(Ij

NIA(i)N/A(1)

N/A(1) I ND (2 pig/L)

3. If olher data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c. and 5.
3.a. Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.

3.c. A minimum of 3 Sampling Events required for process wastewaler discharges, and a minimum-of 1 Sampling Event for all other discharges, treatment facility influent, intake water and backgir-,

Il is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a I
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(I) Mass calciat in aInd CV data are not required per discussion ivith AIr. .J. Mliller, PAI)EP Pei-ndt Engineer. Note applies to all pages of lhis oodule.

ExemptionCode~PII information

ExemptionCode~PII information
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Applicant Name: AmerGen Three Mile'i5iand

3. Level Present
POLLUTANT GROUP 2

1. MDL
Used*

2. EPA
Method

a. Max Daily Value b. Average of Analysis

Metals I I

C.

Number or
4. Units

5. CoeffiC'
of Eflluii"
Variabili

ligiL-) I Number used "oiicenaUiiotti Mass ,..onceneatioun Mass )Analysis Concentration Mass .. V)
12M Thallium, Total 5 200.7 ND (5 pIg/L) N/A(1) ND 15 jig/L) N/A(1) 1 lig/L NIA(1) NIA 1)

13M Zinc, Total 5 200.7 5 N/A(l) 5 NIA(1) 1 pg/L N/A(1) N/A(1l)

14M Cyanide, Total 5 335.3 ND (5 pg/L) N/A(1) ND (5 ligIL) NIA(1) 1 pig/L N/A(1) NIA(1l

14M Cyanide, Free 6 4500-CNI ND (5 |iglL) NIA(1) ND (5 |iglL) N/A(1) 1 ligL NIA(1) NIA(1'

15EM Phenols, Total 5 420.2 ND (5 jig/L) N/A(1) ND (5 jig/L) NIA(1) 1 pg/L NIA(1) NIA(11

3. It other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
3.a. Maximum Daily Value - Report the highes daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and

background.

It is in the applicant's interest to achieve the lowest level ot detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a larg-

number of effluent limits andtor monitoring requirements in the final NPDES permit.

(,1) tnss culaiou inl CV: da(• are n~ot required pcr discussiot •tth hit, r... Mlk-ler, PA.I)Et' t'er't En~gihe~r. ~No(ca pplies to all pages ofthis module.
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Permit 0009920)
Module 6

Applicant Name: AmerGen Three Mile Island (NPDE-

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 3
MODULE 6

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT INAME AmerGen Three Mile Island (NPDES Permit 0009920)

F] Outfall Number: **** (Show location of sampling point on Line Drawing)

[] Intake Sampling Results - Optional (Specify Source: Intake Structure)

F] Background Sampling Results - Optional (Specify Location: _ .)

L1 Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

L1 New Discharge (Basis for Information: __ .)

El Bypass or Sewer System Overflow (Describe: __

,-~-*I 1 1-- ~ ~ - 3. Level Present
11 V-LL U I /AI"4 I %-7xU T-' QP

Volitales

1V

2V

3V

5V

6V

Acrolein

Acrylonitrile

1. MDL
Used*
(pig/L)

25

5

1

1

-1

2. EPA
Method
Number

Used

624

624

624

624

624

I

Benzene
-- 1

a. Max Daily Value
5. Coefliciev:

o1 EtlluenWb. Averz

Concentration Mass

ND (25 ligIL) NIA(i)

ND (Slig/L) N/A(1)

ND (1 pig/L) NIA(l)

ND (1 pg/L) NIA(l)

ND (1 hg/L) N/A(1)

I'll

Concentration

ND (25 pglL)

ND (5lig/L)

ND (I liglL)

ND I1 1sg/L)

ND (I IigIL)Carbon Tetrachloride

7V Chlorobenzene 1 624 ND (1 hg/L) N/A(l) ND (1 hg/L)

8V Chlorodibrornomethane 1 624 ND (I ligIL) NIA(1) ND ('1 hg/L)

9V Chloroethane 1 624 ND (I 1g/L)I N/A(1) ND (I 1 igfL)

IOV 2-Chloroethylvinyl Ether 3 624 ND (3 iglL)I N/All) ND (3 pig/L)

3.
3a.
3.b.
3.c.

if other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.
Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and
background.

It is in the applicants interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a large
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(1) Milass calciinion nht CV dal:11 are ntot rellfired per' discussion with hMr. J. Miller, PAD)EI Pettit Engincc. N•et alildies to all p•ges ol (hits modtile.

0 10

ExemptionCode~PII information
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Permit 0009920)
Module 6

Applicant Name: AmerGen Three Mile Isls,,d (NPDE

3. Level PresentPOLLUTANT GROUP 3 2. EPA 5. Coefficie'
1. MDL Method a. Max Daily Value b. Average of Analysis c. 4. Units of Eflluetil

Volitales Used* Number Number of Variabilit'.
(lig/L) Used Concentration Mass Concentration Mass Analysis Concentration Mass (CV)

11VI Chloroform 1 624 ND (1 jig/L) N/A(1) ND (1 iig/L) N/A(1) 1 ug/I NIA(1) N/A(1)

12V Dichlorobromomethane 1 624 ND (I ;ig/L) N/A(1) ND (1 llg/L) N/A(1 I ug/I N/A(1) N/A(1)

14V 1,1-Dichloroethane 1 624 ND (1 pig/L) NIA(1) ND (1 jig/L) N/A(1) 1 ug/I N/A(1) N/A(l)
1 ,-ihootae1 6245V 1N2-Dicllloroethane ND (I lig/L) N/A(1) ND (1 pg/L) NtA(1) 1 ug/I N/A(1) N/A(l)

16V 1,1--Dichloroethylene 1 624 ND (1 jig/L) N/A(1) ND (1 Pig/L) NIA(1) 1 ug/l N/A(1) N/A(1)

17V 1,2 Dichloropropane 1 624 ND (1 jig/L) N/A(1) ND (1 pg/L) N/A(1) 1 ug/I NIA(1) N/A(l)

18V 1, 3-Dichloropropylene 1 624 ND (1 jig/L) N/A(1) ND (1 yIg/L) N/A(1). 1 ug/I N/A(1) N/A(1)

19V Ethylebenzene 1 624 ND (1 pg/L) N/A(1) ND (1 pg/L) N/A(1) 1 ug/I N/A(1) N/All)

20V Methyl Bromide 1 624 ND (1 jig/L) N/A(1) ND (1 !ig/L) N/A(l) I ug/I N/A(1) N/A(1)

21'V Methyl Chloride 1 624 ND (1 lig/L) N/A(1) ND (1 jig/L) NIA(1) I ug/I N/Af1) NIA(1)

22V Methylene Chloride 1 624 ND (1 jig/L) N/A(1) ND (1 lig/L) N/A(1) 1 ug/I NIA(1) N/A(1)

23V 1,1,2,2-Tetrachloroethane 1 624 ND (1 pig/L) NIA(1) ND (1 pg/L) N/A(1) 1 ug/I N/A(1) N/A(1)

24V Tehrachloroethylene 1 624 ND (1 lag/L) N/A(1) ND (1 llg/L) N/A(1) 1 ug/I N/A(1) N/A(1)

25V Toluene 1 624 ND (1 pg/L) N/A(1) ND (1 pg/L) N/A(1) 1 uig/I N/A(1) N/A(lI

26V 1,2-Trans-dichloroethylene 624 ND (1 j•g/L) N/A(1) ND (1 pig/L) N/A(1) 1 ug/l N/A(1) N/A(l)

27V 1.1,1-Trichloroethane 1 624 ND (1 hIg/L) N/A(1) ND (1 llg/L) N/A(1) 1 ug/I N/A(1) N/A(1)

28V 1,1,2-Trichloroethane 1 624 ND (1 pg/L) N/A(1) ND (1 lig/L) N/A(1) 1 ug/I N/A(1) N/A(1)

29V Trichloroethylene 1 624 ND (1 tig/L) N/A(1) ND (1 1ig/L) N/A(1) 1 ug/l N/A(1) N/A(1)

31'V Vinyl Chloride 1 624 ND (1 pg/L) N/A(1) ND (1 pg/L) N/A(1) 1 ug/I N/A(1) N/Al1)

3.

3.a.

3.b.

3.c.

If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
Maximum Daily Value - Report the hiihest daily value or daily average value from the last year of data. Report both mass and concentration.
Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
A minimum of 3 Sampling Events required for process waslewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and
background.

It is in the applicants interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a lag--
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(1) Mass calculatito and CV dala are nrot required per discussion with M\lr. J. Nliller, PAI)lrp Pernift Engineer. Note applies to all pages ofthis module.
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Applicant Name: AmerGen Three Mile Island

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 4
MODULE 7

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME AmerGen Three Mile Island (NPDES Permit 0009920)

El Outfall Num ber * .*.* . (Show location of sam pling point on Line Drawing)

[] Intake Sampling Results - Optional (Specify Source: Intake Structure)

El Upstream Background Sampling Results - Optional (Specify Location: __-)

El Treatment Facility rinluent Sampling Results (Show location of sampling point on Line Drawing)

El New Discharge (Basis for Information: __ .)

1 3. Level Present
POLLUTANT GROUP 4 2. EPA 5. Coefficieni

1. MOL Method a. Max Daily Value b. Average of Analysis c. 4. Units of Effluent
Acid Compounds Used* Number Number of C Variability

__(pg/L) Used Concentration Mass Concentration Mass Analysis Concentration Mass (CV)

.A 2-Chlorophenol

2A 2,l-Dichlirophenol

3A 2,4-Dimethylphenol

4A 4,6-Dinitro-o-cresol

5A 2,4-Dinitrophenol

6A 2-Nih ophenol

7A 4-Nitrophenol

8A P-chloro-in-cresol

9A Pen tachlorophenol

I1A Phenol

11A 2,4,6-Trichloropher

7.7 625

7.7

7.7

15

15

7.7

7.7

7.7

15

7.7

625

625

625

625

625

625

625

625

625

ND (7.7 pg/L) H/A (I)

ND (7.7 pg/L) N/A (1)

ND (7.7 pg/L) N/A (1)

NlD (15 pg/L) N/A (1)

ND (15 pg/L) N/A (1)

ND (7.7 pg/L) N/A (I)

ND (7.7 pg/L) N/A (1)

ND (7.7 pig/L) N/A (1)

ND (15 pg/L) '/A (1)

ND (7.7 pg/L) N/A (1)

ND (7.7 ig/L) N/A (I)

HD (7.7 pg/L) N/A (1)

IND (7.7 pig/L) N/A (1)

ND (15 pg/L) N/A (1)

N D (15 pg/L) N/A (1)

ND (7.7 pg/L) N/A (I)

ND (7.7 pg/L) N/A (1)

HD (7.7 pjg/L) N/A (1)

I4D (15 pg/L) NIA (1)

HD (7.7 pg/L) N/A (1)

1 
1

1

pg/L

Vg/L

pg/L

pg/L

IJg/L

pg/L

pg/L

pg/L

pg/L

pg/L

NIA (1)

N/A (1)

N/A (1)

I/A (1)

N/A (1)

N/A (1)

N/A (1)

N/A (1)

N/A (1)

N/A (1)

N/A (1)

N/A (1)

N'l/A (I)

I4/A (1)

H/A (1)

lIA (1)

lI/A (1)

H/A (1)

Il/A (1)

fl/A (1)

It 1

.I ElI

i
i

nol 7.7 625 ND (7.7 pg/L) N/A (1) iND (7.7 g/L) H/A (1) 1 pg/L N/A (1) N/A (1)

3. If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
3.a. Maximum Daily Value - Report the hiuhest daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the pest year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all olher discharges, trealment facility influent, intake water and backgioiy

(I) Mass ca lgculaltion -i required per discussion viili Mr. J. Miller, a e nwithP Permi pbginer
It is in the applicant's inlerest to achieve the lowest level of detection possible. This will minimize uncertainly and therefore the need for additional analysis or the potential for establishing a larg'
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(I) A\ loss calcilaliun 111i l C NV dat ai re 110( require d Per d iscussiuii with M•lr. .1. Ililler, 1'A D EL ' P'eri it Ei igineer. N u le ap plies l) all pages on th is m odule.

© -10 J



3800-PM-WSFtf' 1k Rev. 3/2006

(NPDES Perm,. A009920)
Module 8

Applicant Name: AmerGen Three Mile I,

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 5
MODULE 8

Before completing this form, read the step-by-step instructions provided in Appendix i.
APPLICANT NAME., AmerGen Three Mile Island (NPDES Permit 0009920)

LI Outfall Number: **`-.. (Show location of sampling point on Line Drawing)

El Water Supply Sampling Results - Optional (Specify Source: __ )

[] Background Sampling Results - Optional (Specify Location: Intake)

El Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

El New Discharge (Basis for Information: ___ )

3. Level PresentPOLLUTANT GROUP 5 2. EPA b. Annual Average of 5. CoeflicietO

1. MDL Method a. Max Daily Value Analysis c. 4. Units ot Eftlueni
Base Compounds Used* Number Number of Variabilily

lpg/L) Used Concentration Mass Concentration Mass Analysis Concentration Mass (CV)
1B Acenaphthene 1.4 625 ND (1.4 pg/L) N/A(1) NO (1.4 pg/L) N/A(1) 1 pg/L N/A(1) N/A(l)
2B Acenaphlthylene 1.4 625 I\ID (1.4 pg/L) N/A(1) NO (1.4 pg/L) N/A(l) I pg/L N/A(1) N/A(1)
32 Anthracene 1.4 625 NO (1.4 pg/L) N/A(1) ltD (1.4 pg/L) N/A(1) 1 IPg/L N/A(1) N/A(1)
4B Benzidine 15 625 NO (15 pg/L) NIA(1) ND (15 pg/L) N/A(1) 1 Ilg/L N/A(1) N/A(l)
5B Benzo(a)anlhracene 1.4 625 NO (1.4 pg/L) N/A(1) ND (1.4 pg/L) N/A(1) 1 pg]L N/A(1) N/A(1)
68 Benzo(a)pyrene 1.4 625 ND (1.4 pg/L) N/A(1) ND (1.4 lig/L) N/Al1) 1 I gIL N/A(1) NIA(1)

7B 3,4-Benzofluoranthene 1.4 625 NO (1.4 pg/L) N/A(1) ND (1.4 pg/L) N/A(1) 1 Pig/L N/A(l) N/A(l)
86 Benzo(ghi)perylene 1.4 625 NO (1.4 Vig/L) N/A(1) NOl0 (1.4 pg(L) NIA(l) 1 pig/L NIA(1) NIA(1I
9B Benzo(h)/luoranthene 1.4 625 NO (1.4 lJg/L) N/A(1) 1-0 (1.4 ilg/L) N/A(1) 1 Vg/L N/A(1) N/A(1)

10B Bis(2-Chloro-ethoxy)methane 2.9 625 NO (2.9 pg/L) N/A(1) OD (2.9 IJg/L) N/A(1) 1 pg/L N/A(1) NIA(1)
118 Bis(2-Chiloroefhyl)ether 2.9 625 NO (2.9 pg/L) N/A(1) NID (2.9 pg/L) N/A(1) 1 pg/L N/A(t) NIAll)
12B Bis(2-Chloro-isopropyl)ether 2.9 625 NO (2.9 pg/L) N/A(1) ND (2.9 pg/L) N/A(1) • pg/L N/A(1) N/Al1)
136 Bis(2-E(/yl/hexylphthalate 2.9 625 ND (2.9 pg/L) N/A(1) OID (2.9 pg/L) N/A(1) 1 pg/L N/A(1) NIA(1)
14B 4-Bromophenyl Phenyl Ether 2.9 625 NO (2.9 pg/L) NIA(1) NO (2.9 pg/L) NIAl1) 1 |lY/L N/A(1) NIAt1)
15B Butylbenzyl Phlthalate 2.9 625 NO (2.9 pig/L) N/A(1) ND (2.9 pg/L) N/A(1) 1 pg/L N/A(1) N/A(1)

168 2-Chloronaphlhalene 2.9 625 ND (2.9 IJg/L) N/A(1) NO (2.9 pg/L) N/A(1) 1 irg/L N/A(1) NIAtl)

17B 4-Chlorophenyl Phenyl Ether 2.9 625 ND (2.9 pg/L) N/A(1) ND (2.9 pg/L) N/A(1) 1 pg/L N/A(1) N/A(1)

3.a. Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken wilhin the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and backgro,!

It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or the potential for establishing a larg
number of ellluent limits and/or monitoring requirements in the final NPDES permit.

(t) MIass ca IcIl;l ion antd CV data are 1ot required per discuss ieo ivilI I 'r. J. tfi ller, PAD IP Per it1 Eiiginrcr. NNote aipplies fo all pages or i bis nianl e.

I -

ExemptionCode~PII information
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3800-PM-WSFROO09k Rev. 3/2006

(NPDES Permit 0009920)
Module 8

Applicant Name: AmerGen Three Mile Island

POLLUTANT GROUP 5

IlBase Compounds

1813 Chrysene
19B Dibenzo(alh)antlracene

20B 1,2-Dicriohbenzene

21B 1,3- Dichloeobenzene

22'1 1,4- Tichlorobenzene
1233 3,3'-Dichloi obenizidine

24B Dieth~yl Phthialata

25B Diniethlyl Philhalate

26B Di-n-butyl Phli~alate

276 2,4-Dinilrotoluene

28B 2,6-Diniltrotoluene

298 Di-n-octyl Phthialate

30B 1,2-Diphenylhydrazine (as Azobenzene)

31B Fluoranthene

152B Fluerene

33•B, Hexachlorobenizene

34B H-exechlolrobutadiene

35B Hexachlorocyclopentadiene

36B Hlexachloroethane

37B Indeno(1,2,3-cd)pyrene

38B Isophorone

39B ' Naphthalene

4010B Hitrolbenzene

41 B N-N~itrosodiniethylanmine

42B 11-Nitrosocdi-n- propylainine

4 3B ._ 4Nitrosodiphienyla mine

4 '1lB Phienanifhrene

45B ,.Pyrene

446B 11,2,4--lrichl orobenzen e

. MDL
Used'

(1.g4L)
1.4

1.4

2.9

2.9
2.9

7.7

7.7

7.7

2.9

2.9

7.7

7.7

2.9

1.4

1.4

2.9

29
7.7

2.9

1.9

2.9

1.4

2.9

2.9

2.9

2.9

14

1.4

2.9

EPA
Method
Number

Used

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625

625
625

625

625

3. Level Present

b. Annual Average
a. Max Daily Value of Analysis

Nt
ýConcentrationý Mass Concentration

HD (1.4 polL) N/A(*1) ND (1.4 jiglL)

NDi (1.4 jig/L) NIA(1) HD (1.4 pg/L)

ND (2.9 jig/L) NIAll) ND (2.9 pglL)
ND (2.9 olgL.) NIA(1) ND (2.9 polL)

1.10 (7.7 PgiL) NIA(l) lID (7.7 pg/L)

ND (7.7 pg/L) NIA(1) liD (7.7 po/L)

4. Units

c.
umber of
.nalysis Concentration Mass

ND (7.7 rig/L)

NID (2.9 pg/L)

ND (2.9 pg/L)
ND (7.7 pg/L)

ND (7.7 pg/L)

ND (2.9 pg/L)
ND (1.4 1.g/L)

ND (1.4 pg/L)

ND (2.9 pogL)

ND (2.9 pg/L)

ND (7.7 iJg/L)_
ND (2.9 pg/L)
ND (1.9 pgIL)

ND (2.9 pg/L)

HD (1.4 pg/L)

ND (2.9 pg/L)

NIA(1) ND (27.7 pgL)

NIA ll) i) D (2.9 pg/L)

N/A(I) ND (2.9 pg/L)

N/A(1) NI.D (7.7 pgoL)

N/A(1) ND (7.7 pg/L)
N/A(1) lHD (2.9 pg/L)

N/A(1) ND (1.4 pg/L)
N/A(1) ND (1.4 pg/L)

N/A(1) ND (2.9 plg/L)
N/All) ND (2.9 pg/L)

N/All) ND (7.7 pg/L)

NIA(1) ND (2.9 pIg/L)

N)A(1) ND (1.9 polL)

N/A(l) ND (2.9 lgIL)

NIAl1) l'ID (1.4 pg/L)
N/A(I) ND (2.9 pg/L)

5. Costliciet'e

of Effluent
Variability

ICV)Mass A

NIAll)

N/All)

N/A(1)

NIA(1)

N/All)
N/Al1)

N/A(1)

N/A(l)

NIAll)

N/A(1)

N/A(1)
N/All)

N/A(I)

N/All)

N/A(1)

NIA(11)

NIA(1)

NIA(1)

NIA(1)
N/A(1)

NIA(1)

N/A(1)

NIA(1)

N/A(1)
N/A(1)4

N/A(1)

1

pjg/L N/All) NIA(1)

lig/L

lifl/L
i'gIL
Pg/L

pg/L

pg/L

lig/L

1J9/L

Jig/L

pjg/L
jig/L

llg/L
lig/L

lig/L

lpg/L

pg/L

llg/L

N/A(1) N/All)

N/A(1) NIA(1)
NIA(l) NIA(1)
N/All) N/All)
NJAJl) N/A(1)

N/A(1) N/All)

N/All) NIA(1)

N/All) N/All)

N/A(1) N/A(1)

N/A(1) N/A(1)

NIA(1) NIA(l)

N/A(1) N/A(1)

N/A(1) N/A(1)
N/A(1) N/A(1)

N/A(1) N/A(1)

NIA(l) NIA(1)

N/A(1) N/A(l)

N/A(1) N/A(l)

N/A(1) N/A(l)

N/Al1) N/A(l)

N/A(1) N/A(I)

N/A(1) N/A(1)

N/A(1) N/A(1)

N/A(1) N/All)

N/A(1) NIA(1)

N/A(1) N/A(1)
N/A(l) N/All)

NQ/A(1) NIA(1)

HD (2.9 pg/L) P N/Al1) HD (2.9 pg/L)
ND (2.9 pg/L) NIAll) H,1D (2.9 pglL)

ND (2.9 pogL) N/Al1) ND (2.9 pg/L)

ND (1.4 pg/L) N/A(l) lID (1.4 pg/L)
ND (1.4 tig/L) N/All) ND (1.4 ig/L)

ND (2.9 PO/L) NIA(1) l\'D (2.9 pqtL)

3.a. Maximum Daily Value - Report Ihe highes daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewaler discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facilily influent, intake water and backgroý!

It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or the potential for establishing a iasL-i
number of eflluent limits and/or monitoring requirements in the final NPDES permit.

(I) l lass calcmhifioml an d CV 1I (- i'c not requi red per" dliscussiou willt ]1% .1. Nl 1leir, PADEll[ Peerinit lingiinee'. Nele applies ho -'ll pages of this module.

© (_
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3800-PM-WSFRO008g Rev. 312006

Nuclear Station (NPDES Number PA 0009920)
Module 4

Applicant Name: AmerGen Three Mile Island

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 1
MODULE 4

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT.('JAE- AmerGen Three Mile Island Nuclear Station (NPDES Number PA 0009920)

Outfall Number DSN 001. Main Station Discharge (Show location of sampling point on Line Drawing)

E] Intake Sampling Results - Optional (Specify Source: __.)

D] Background Sampling Results - Optional (Specify Location of Sample:-

LI Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

El New Discharge (Basis for Information:__ .)

[ Bypass or Sewer System Overflow (Describe:

1. LEVEL PRESENT

POLLUTANT GROUP I a. Maximum Daily Value / b. Average of Analysis
.. N
Ana

2. UNITS 3.
CoefficK,
of Effluc,!

o. of a. Variab.i
lysis Concentration b. Mass

3pg/L N/A(1 ) N'.1AI(3 pglL NIA(1) NIA(:

3 pg/L N/lA(1 ) NIA(:

3 pgIL NIA(1) N/Ai

3ig/L NIA(1) NIA(I

pglL NIA(i) N-IAC3 pg/L N/A(1) N/A(.•

3 pglL NIA(1) NfA • !

Biochemical Oxygen Demand, BOD

Chemical Oxygen Demand. COD

Hardness (CaCO3)

Total Suspended Solids, TSS

1Total Dissolved Solids, TDS

I mmnonia as N

l'titrale-Nitrite (as N)

Total Kjeldahl Nitrogen (TKN)

Phosphorus (as P), Total
I

Temperature winter (10/01 to 03131) 86 °F. 60 0 F. Cont. (2) Deg Fahrenheit NIA(1) N/AI(

Temperature summer (04/01 to 09/30) 100 0 F. 89 F. Cant. (2) Dog Fahrenheit NIA(1) N/1-I-

JAI Min. 7.2 Max. 8.5,27 Standard units N/A(1) NIP-

i .a. Maximum Daily Value - Report the highes daily value or daily average value from the last year of data. Report both mass and concentration.
1.b. Average of Analysis - The average of all values within the last year and report both the mass and concentration.

I.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and
background.

(I) Mass calciulation an(d CV data are net required per discussion with Mr. J. Miller, PADEP Permit Engineer. Note applies to all pages of this module.
(2) "l'emperai're, "SS and To1al Residual Chlorine data are summarized from calendar year 2006 NPDES DNIRs. Note applies to all pages of this module.O ,~ ..-.

-- "1



3800-PM-WSFR000Bg Rev. 3/2006

Nuclear Station (NPDES Number PA 0009920)
Module 4

Applicant Name: AmerGen Three Mile Island

- r T

POLLUTANT GROUP 1 1. MDL
Believed Used'

I
2. EPA
Method
Number

3i. Level rresenL

a. Max Daily Value b. Average of Analysis

I Co Mass Concentration MassI

C.
Number of
Analysis

4. Units

Concentration Mass

5. Coeffi';-
of Effh,-
Variahil"

(CV

Color 5 CU 110.2 75 N/A(1) 35 NIA(1) 3 CU NIA(1)

3

Fea oimNA S M20- 136 N/A(1 ) 639 NIA 3CFU/100ml NI/ A(1+ )Feca Coifor []NIA 9222D

Fluoride []100 300.0 ND (200 pg(L) N/A(11) ND3 (200 pgIL) NIA 3 pg/L N/A(1)

Oil and Grease 2,200 1664 ND (2,200 N/A(1) ND (2,200 N/A pg/L NA(1)2 pg/L) Pg/L) I

Bromide Q 600 300 ND (600 pg/L) N/A(1) ND (600 ligIL) N/A 3 pg/L N/A(1)

Chlorine, Total Residual (reported Orion pg/L N/A(1)
as Total Residual Oxidants - TRO) Electrode 120 N/A(1) 30 N/A 270

Sulfate 5j 6000 300.0 102,000 NIA(1) 73,000 N/A 3 pg/L NIA(1)
Sulfide 1000 376.1 ND (1,000 NIA(1) ND (1,000 NIA 3 pg/L N/A(1)

E__ _gL_) _P9gL)

Sulfite 2000 377.1 ND (2,000 N/A(1) ND (2,000 N/A 3 pgIL N/A(1)Upg/L) pg/L)

Surfaclants 25 5540C 144 N/A(1) 109 N/A 3 pg/L NIA(l)

Aluminum, Total 50 200.7 690 N/A(1) 317 NIA 3 pg/L N/A(1)

Barium, Total Li 10 200.7 54 NIA(1) 46 N/A 3 pg/L NIA(1)

Boron, Total 50 200.7 ND (50 tjg/L) N/A(1) ND (50 pg/L) N/A 3 pg/L N/A(1)

Coball, Total Li 3 200.7 ND (3 pg/L) N/A(1) ND (3 tjg/L) NIA 3 pg/L N/A(1)

Iron, Total 30 200.7 1,490 N/A(1) 810 NIA 3 pg/L NIA(1)

Iron, Dissolved Li 30 200.7 130 NIA(1) 10 NIA 3 pg/L N/A(1)

Manganese, Total El 3 200.7 123 NIA(1) 96 N/A 3 pg]L N/A(1)

Alh .9Alpha ND Alpha ND 3

Radioactivity (TotalAlpha and Beta) Beta 4.63 900.0 (1.99) N/A(1) (1.99) N/A pCilL N/A(1)
Beta + 6.07 Beta + 4.08

Total Organic Carbon, TOC O] 1,000 5M20B 3,300 N/A(1) 2,600 NIA pg/L N/A(1)

______ 5310B I_______

Radium, Total [ 0.538* pCi/I 903.0 + 0.168 pCi/L N/A(1) + 0.066 N/A 3 pCi/I N/A(1)

Magnesium 30 200.7 14,500 N/A(1) 10,790 N/A 3 pg/L NIA(1)

Molybdenum [] 10 200.7 ND (10 pg/L) N/A(1) ND (10 pg/L) N/A 3 pg/L NIA(1)

Tin, Total 10 200.7 ND (10 pg/L) N/A(1) ND (10 pg/L) N/A 3 pg/L N/A(1)

Titanium, Total 10 200.7 ND (10 pg/L) NIA(1) ND (10 pg/L) N/A 3 pg/L NIA(1)

* The listed Radium & Beta MDL values reported may appear greater than the reported sample values because of statistical differences in the three separate sample analyses.

13



3800-PM-WSFROD08g Rev. 312006 Applicant Name: AmerGen Three Mile Island
Nuclear Station (NPDES Number PA 0009920)
Module 4

3. If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
3.a. Maximum Daily Value - Report the highes daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of I Sampling Event for all other discharges, treatment facility influent, intake wpa! f

background.
I. is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishina-
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(. ) -.



3800-PM-WSFR _.Jh Rev. 312006
(NPDES Permit 0009920)

Module 5

Applicant Name: AmerGen Three Mile lsrý-,id

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 2
MODULE 5

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME / AmerGen Three Mile Island (NPDES Permit 0009920)

I] Outfall Number DSN 001, Main Station Discharge (Show location of sampling point on Line Drawing)

LI Intake Sampling Results - Optional (Specify Source: __.)

[] Background Sampling Results - Optional (Specify Location: __ .)
LI Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)
LI New Discharge (Basis for Information: __ )

3. Level Present
POLLUTANT GROUP 2

2. EPA a. Max Daily Value b. Average of Analysis 4. Units 5. Coefliciei
1. MDL Method c. of Effluen!

Metals Used* Number Number of Variabilit,
(pg/L) Used Concentration Mass Concentration Mass Analysis Concentration Mass (CV)

1M Antimony, Total 5 200.7 ND (5 pg/L) N/A(1) ND (5 pg/L) N/A(l) 3 pjg1L N/A(1) NfA(1)

2M Arsenic, Total 4 200.7 ND (4 lig/L) N/A(l) ND (4 pglL) N/All) 3 pg/L N/A(1) N/A(l)

3M Beryllium, Total 3 200.7 ND (3 tJg1L) N/A(l) ND (3 pg/L) N/A(1) 3 lig/L N/A(l) N/A(1)

4M Cadmium, Total 1 200.7 ND (1 pg/L) N/A(1) ND (1 lIgIL) N/A(l) 3 pg/L N/A(1) N/A(l)

5M Chromium III 10 200.7 ND (10 itg/L) N/A(1) ND (.10 Itg/L) N/A(l) 3 ligJL N/A(1) N/A(1)

5M Chromium VI 10 200.7 ND (10 lJg/L) N/A(1) ND (10 lig/L) NIA(l) 3 pg/L N/A(l) N/A(1)

6M Copper, Total 10 200.7 ND (10 pig/L) N/All) NO (10 lig/L) NIA(1) 3 pg/L N/A(1) NIAji)

7M Lead, Total 3 200.7 ND (3 pg/L) N/A(1) ND (3 Itg/L) N/A(l) 3 pg/L N/A(1) N/A(1)

8M Mercury, Total 0.2 245.1 ND (0.2 pg/L) N/A(1) ND (0.2 lig/L) N/A(1) 3 pg/L N/A(1) N/At1)

9M Nickel, Total 10 200.7 ND (10 llg/L) NIA(1) ND (10 pg/L) N/All) 3 lig/L NIA(1) N/A(,1l

1CM Selenium, Total 5 200.7 ND (5 llg/L) N/A(1) ND (5 Iig/L) NIA(i) 3 pg/L N/A(1) N/A(1)

11 M Silver, Total 2 200.7 ND (2 pg/L) N/A(1) ND (2 lig/L) N/A(1) 3 pg/L N/A(1) N/A(l1

3. If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
3.a. Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine Ihe average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and backgre'

It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(I) Mass calculation a1n1l CV data are not required per discussion with Ni r. ,I. Miller, tI:\)lP I 'c Inmit Engineer. Note applies to all pages or this modile..

_ 1I



3800-PM-WSFROOOBIl Rev. 3/2006

(NPDES Permit 0009920)
Module 5

Applicant Name: AmerGen Three Mile Island

POLLUTANT (

Metals

12M lhalliunl, Total

13M Zinc, Total

14M Cyanide, Total

14M Cyanide, Free

15M Phenols, Total

3. Level Present
33ROUP 2

b..1. MDL
Used'
(pg/L)

6

5

5

5

5

2. EPA
Method

Number Us

200.7

200.7

335.3

4500-1

420.2

ed ýConcentrationl Mass lConcentration

ND (5 pg/L) IN/A(1) IND (5 jiglL)

4i-6 

N/A(1) 

13

ND (5 pg/L) N/A(1) ND (5 jig/L)

ND (5 pjgfL N/A(1) ND (5 jig/L)

a. Max Daily Value

3. If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.

3.a. Maximum Daily Value - Report the highest dally value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and

background.

It is in the applicants interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a large
number of eflluent limits and/or monitoring requirements in the tinal N4PDES permit.

(I) •a.I ss ca:1Cilat uln :111(l (V dai are neo t-equired per discussiot with l I. .. l ]iller, 1'AI)Et' Permit 'Lngineer. Note applies to all p •ges ofthis module.
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Permit 0009920)
Module 6

Applicant Name: AmerGen Three Mile Islnd (NPDF)

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 3
MODULE 6

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANTNAME AmerGen Three Mile Island (NPDES Permit 0009920)

>( Outfall Number DSN 001, Main Station Discharge (Show location of sampling point on Line Drawing)
)] Intake Sampling Results - Optional (Specify Source: __-)

[] Background Sampling Results - Optional (Specify Location: __ .)
[] Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)
El New Discharge (Basis for Information: __ )

POLLUTANT GROUP 3

Volitales
1. MDL
Used*
trig/L)

2. EPA
Method a. Max Dail
Number

Used Concentration

y Value b. Averaqe of A

3. Level Present

nalysis c. 4. Units
Number of

Mass Analysis Concentration Mass

5. Coeflicielvi
of Eftluent
Variability

(CVI

- v

Mass Concentration I
IV Acrolein 25

2V Acrylonitrile 5

3V Benzene 1

5V Bromoform 1

6V Carbon Tetrachloride 1

7V Chlorobenzene 1

8V Chlorodibromomethane 1

9V Chloroethane 1

10V 2-Chloroethylvinyl Ether 3

ND (25 lig/L) N/Al1) ND (25 ipg/L) N/A(1) 3 ug/t N/Al1) N/Al1)

NDO (5ig/L) N/A(1) ND (Spg/L) N/A(1) 3 ug/l N/A(1) N/A(1)

ND (1 pg/L) N/A(1) ND (1 jig/L) N/A(l) 3 ug/I N/A(1) N/A(1)

ND (1 Iig/L) N/A(1) ND (11 lg/L) N/A(l) 3 ug/I N/A(1) N/A(1)

ND (1 hig/L) NIA(l) ND (11 jig/L) NIA(l) 3 ug/I N/A(1) NIA(l)

ND (1 pg/L) N/A(l) ND (1 lig/L) NIA(l) 3 ug/I N/A(1) NIA(l)

ND (1 lig/L) NIA(l) ND (1 iJg/L) N/A(1) 3 ug/I N/A(1) N/A(1)

ND (1 pg/L) N/A(1) ND (1 IlglL) N/A(l) 3 ug/I NIA(1) N/A(1)

ND (3 lig/L) N/A(1) ND (3 pg/L) N/A(l) 3 ug/I N/A(l) N/A(1)

3. If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 6.
3.a. Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and

background.

It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a larg-
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(1) lMass calcillajiil mill1 CV dltn ,'e not reciljired per Iiscussion wifIt l1[\1. J. Miller, PIA.I)It Iter m it Enpugineer. N ole pplies to nil pnges ofrthis uol ule.

-1-
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Permit 0009920)
Module 6

Applicant Name: AmerGen Three Mile Island (NPDE'

3. Level Present
POLLUTANT GROUP 3 2. EPA 5. Coeffcie,

1. MUL Method a. Max Daily Value b. Average of Analysis c. 4. Units Co Etfluenl
Volitales Used* Number Number of Variabilitv

(lig/L) Used Concentration Mass Concentration Mass Analysis r Concentration IhMass (CV

liV Chlorolorrn 1 624 ND (1 ligIL) NIA(1) ND (1 pg/L) N/A(1) 3 ug/1 N/A)1) NIA(1)

i2V , Dichloroproelhane

14V 1,1-E ichloroelhane

I0V 1,2-Dichloroemhane

16V , i-Dichlorethylene

17V 1,2 Dichloropropane

16V T, 3-Dichloropropylene

19V Ethylebenzene

20V Methyl Bromide

21V Mvethyl Chloride

22V Methylene Chlloride

23V 1,1,2,2-Tetrachloroethane

24V Tetrachloroethylene

25V Toluene

26V 1,2-Trans-dichloroethylene

27V 1, 1,1 -Trichl oro ethane

28V 1,1,2-Triclhloroelhane

29V Trichioroethylene

31V Vinyl Chloride

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

624

624

624

624

624

624

624

624

624

624

624

624

624

624

624

624

624

624

ND (1 jig/L) N/A(1)

NO (1 0g/L) N/A(1)
ND (1 tig/L) N/A(I)

ND (1 llg/L) N/A(1)

NO (11 lig[L) NIAI,1)

ND (1 0g/L) N/A(1)

ND (1 pg/L) N/A(1)

ND (1 pg/L) NNIA(1
NO (1 pg/L) N/A(1)

ND (1I 1gL) NIA(1)

ND (1 pg/L) NIA(1)

ND (1 lig/L) N/A(1)

NO (1 pg/L) NIA(1)
NO) (1 IgIL) N/A(l)

ND (1 11g/L) N/A(1)
ND (1 IIg/L) NIA(1)NO (1I lig(L) N(A(1)

NO (1 pjg1L) NiA(1)
ND (1 1ig/L) N(A(1)

NO (I jig/L) N/At1)

ND (1 10g/L)

ND (1 0g/L)

ND (I p1 /L)

ND (1 lIgiL)

ND (1 ig/L)

ND (1 (g/L)

ND (1 lIg(L)

NO (11 10(L)ND (1 i1g/L)

NO (1 1p9/L)
ND (1 Isg0L)

ND (1 lig/L)

ND (1 1ig/L)

ND (1 iglL)

NO [11110L)ND (I ligIL)

ND (I jig/L)

NO (1 1Ig/L)

NO (1 jig/L)

NIA(1)

N/A(1)

N/A(1)

N/A(l)

N/A(1)

NIA(1)
N/All)

NIA(1)

N/A(1)

N/A(1)N/All)

N/A(1)

N/A(1)

NIA(I)
NIA(1)
N/A(1)

N/A(1)

N/A(1)

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

ug/I

ugll

ug/h

ughi

ug1h

ug/l

uig/I

ug/I

ug/l

ugli

ug/I

ug/I

ug(t

ug/I

ugl1

ug/I

ug/l

N/A(1)

N(A(1)

N/A(1)

NIAýI)

N/All)

N/A(1)

N/A(1)

N/A(1)

NIA(l)

N/All)

N/A(1)

NIA(1)

N/A1)

N/A(1)N/A(1)

N/All)
N/A(1)

N/A(1)

N/A(1)

N/A(Il

NIAý-I)

NIAll)

N/A(1)

N/A(1)

N/A(l)

N/Atl)

N/A(1)

N/A(1)

N/All)

NIA(1)

NIA(1)

N/A I)

N/A(1)

N/A(l)

N/A(1)

3. I olher data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and S.
3.a. Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.

3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.

3.c. A minimum ot 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake waler and
background.

It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or potential for establishing a large
number of effluent limits and/or monitoring requirements in lhe final NPDES permit.

(1) 1\;hiss CMrcuh ii jlldnIl r .CV rtitil ;re 111t reqlriisth l per Ilisclissirrn nith Mr. ,M. l\Iiller, P AME,1' Ferurit Eligineir . Noute applies Iv all pagts of this im hdi .

N



3800-PM-WS ... j08j Rev. 3/2006

(NPDES Permit 0009920)
Module 7

Applicant Name: AmerGen Three Mile Island

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 4
MODULE 7

IBefore completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAMEI AmerGen Three Mile Island (NPDES Permit 0009920)

Outfall Number DSN 001, Main Station Dischar-ge (Show location of sampling point on Line Drawing)

El Intake Sampling Results - Optional (Specify Source: __ )

0I Upstream Background Sampling Results - Optional (Specify Location: ___)

LI Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

LI New Discharge (Basis for Information: __ )
El Bypass or Sewer System Overflow (Describe:

3. Level Present

POLLUTANT GROUP 4 2. EPA 5. Coeificien
1. MDL Method a. Max Daily Value b. Average of Analysis c. 4. Units of Effluent

Acid Compounds Used* Number Number of Variabilily
lsIL) Used Concentration Mass Concentration Mass Analysis Concentration Mass (CV)

iA 2-Chlorophenol 8.4 625 ND (8.4 pg/L) N/A (1) ND (8.4 pg/L) N/A (1) 3 pg/L N/A (1) N/A (1)

2A 2,4-Dichlorophenol 8.4 625 ND (8.4 pg/L) N/A (1) ND (8.4 pg/L) N/A (1) 3 pg/L N/A (1) N/A (1)

3A 2,4-Dirrnethylphenol 8.4 625 ND (8.4 pg/L) N/A (1) ND (8.4 pg/L) N/A (1) 3 pg/L N/A (1) H/A (I)

4A 4,6-Dinitro-o-cresol 17 625 ND (17 pg/L) NIA (1) NO (17 pg/L) N/A (1) 3 pg/L N/A (1) N/A (1)

5A 2,4-Dinitrophenol 17 625 ND (17 pg/L) N/A (1) ND (17 Vg/L) N/A (1) 3 pg/L N/A (1) N/A (1)

6A 2-Nitrophenol 8.4 625 NO (8.4 pg/L) N/A (1) NO (8.4 pg/L) N/A (1) 3 pg/L N/A (1) N/A (1)

7A 4-Nitmophenol 8.4 625 ND (8.4 pg/L) N/A (1) NO (8.4 pg/L) N/A (1) 3 pg/L N/A (I) N/A (1)

8A P-chloro-m-cresol 6.4 625 NO (8.4 lig/L) N/A (1) ND (8.4 Ig/L) N/A (1) 3 Pg/L N/A (1) MIA (A)

9A Penlachllorophenol 17 625 ND (17 pg/L) PN/A (1) ND (17 pg/L) N/A (1) 3 Ijg/L N/A (1) N/A (1)

10A Phenol 8.4 625 NO (8.4 pg/L) N/A (1) NO (8.4 pg/L) N/A (1) 3 ,jg/L N/A (1) H/A (1)

11A 2,4,6-Trichlorophenot 8.4 625 ND (8.4 pg/L) N/A (1) NO (8.4 pg/L) N/A (1) 3 pg/L N/A (1) N/A (11

3. If other data is available (i.e., DMR data, etc.), the past year of data may be used to determine 3a, 3b, 3c, and 5.
3.a. Maximum Daily Value - Report the highest daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required (or process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and backgto,

(I) Mass calculatiou not required per discussion with MIr. J. Miller, PADEP Permit Engineer
It is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or the potential for establishing a tam.
number of effluent limins and/or monitoring requirements in the final NPDES permit.

(I) Mlass calculalioni anti C ' data arc out required per discussion with ii lr. .. rliller, P'ADE!' Permit 11,ngincer. Note applies to -,l pages orl'his module

- 1 -



3800-PM-WSFROO09k Rev. 312006

(NPDES Permit 0009920)
Module 8

Applicant Name: AmerGen Three Mile Island

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

ANALYSIS RESULTS TABLE POLLUTANT GROUP 5
MODULE 8

Before completing this form, read the step-by-step instructions provided in Appendix 1.

.APPLICANT NAME•." AmerGen Three Mile Island (NPIDES Permnit 0009920)

[]Outfatl Numnber DSN 001, Main Station Discharge (Show location of sampling point on Line Drawing)

V] ater Supply Sampling Results - Optional (Specify Sourceý _

El Background Sampling Results - Optional (Specify Location: _

[ Treatment Facility Influent Sampling Results (Show location of sampling point on Line Drawing)

NI New Discharge (Basis for Information: __ .)

. ,r 3. Level Present
PULLU I AN 1I GROUUP

Base Compounds
1. MDL
Used*
(ig/L)

2. EPA
Method
Number

Used

b. Annual Average of
a. Max Daily Value I Analysis C. 4. Units

Number of
a Analysis Concentration Mass

5. Coeffi:"
of Effh,'-"
Variapf

IC,'.Concentration Mass I Concentration
1B Acenaphthene 1.6 625 ND (1.6 pg/L) N/A(t) ND (1.6 pig/L) N/A(1) 3 pg/L N/Al1) N/IA

2B Acenaphthylene 1.6 625 ND (1.6 pg/L) N/A(l) ND (1.6 1g/L) N/A(1) 3 pg/L N/A(1) NIA(

3B Anthracene 1,6 625 ND (1.6 pg/L) N/A(1) ND (1.6 pg/L) NIA(1) 3 pg/L NIA(1) NI/A(

413 Benzidine 1.7 625 ND (1.7 pg/L) NIAll) ND (1.7 lIglL) I'IA(1) 3 pglL NIA(l) NIAI

5B Genzo(a)atthracene 1.6 625 ND (1.6 pg/L) NIA(1) NO (1.6 pg/L) NIA(1) 3 liglL NIA(1) IVA(

6B Benzo(a)pyrene 1.6 625 - 1D (1.6 IJg/L) N/Al) ND (1.6 1ig/L) N/A(1) 3 Iig/L NIA(l) NI/A

78 3,4-Benzofluoranthene 1.6 625 NO (1.6 .1g/L) N/A(1) ND (1.6 pg/L) N/A(l) 3 IJg/L NIA(1) UIA(!

8B Benzo(ghi)perylene 1.6 625 ND (1.6 pg/L) N/A(l) ND (1.6 pg/L) NIA(l) 3 pg/L N/A(l) NI/AI
9B Benzo(10fluoranthene 1.6 625 ND (1.6 pg/L) N/A(1) NO (1.6 lJg/L) N/All) 3 pg/L N/A(1} NI/Af

10B Bis(2-C/hloroo-e/toxy)methane 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(l) 3 pg/L NIA(1) NIAtI

IIB Bis(2-Chloroethyl)elher 3.1 625 ND (3.1 IJg]L) NIA(1) ND (3.1 jg/L) NIA(I) 3 9g/L NJA(1) NIAl
12' Bis(2-Chloio-isopropyljether 3.1 625 NO (3.1 pg/L) NIA(1) ND (3.1 pg/L) N/A[l) 3 pg/L N/Aj1) NIAV

138 Bis(2-E/yl/hexy/)phthalate 3.1 625 ND (3+A.1g/L) N/A(1) ND (3.1 pg/L) NIA(l) 3 pg/L N/A(1) IA(

14B 4-Brornophenyl Phenyl Ether 3.1 625 ND (3.1 lig/L) N/A(l) ND (3.1 pg/L) N/A(1) 3 pg/L NIA(1) NIAl ¶

15B Butylbenzyl Phlhalate 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(1) 3 pg/L N/A(1) NIAj

16B 2-Chloronaphthalene 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(l) 3 pg/L N/A(1) NI/A

17B 4-Chlorophenyl Phenyl Ether 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) NIA(1) 3 pg/L N/A(1) N/A(,

3.a. Maximum Daily Value - Report the highes daily value or daily average value from the last year of data. Report both mass and concentration,',
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges, treatment facility influent, intake water and bad

It is in the applicants interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or the potential for establishing s
number of effluent limits and/or monitoring requirements in Ihe final NPDES permit.

!.

i

(1) R6s- -11 h.. olean id CN' dani a:re riout required per discussion ivittt Mlr.l Miler, PADUIZP r h.\iuer. Note applies to all pages of Ibis moodule.

ki
N



3800-PM-W!. /09k Rev. 312006

(NPDES Pei-i- 0009920)
Module 8

Applicant Name: AmerGen Three Mil ind

3. Level Present
POLLUTANT GROUP 5

Base Compounds
1. MDL
Used*
h. "t

2.
EPA

Method
Number

H .4.

a. Max Daily Value
b. Annual Average

of Analysis
_________ _______ 4

" I

C.

Number of

4. Units 5. Coeffic'
of Effli-E ,"
Variabill

ýX/lP I Hr•i~ "I
r, f

1 4 i11hysene 1. 1 se II iI -D (a.s gL NIAe1 ND o1.E a- I y L) I IA 3 oglL Nass) k/A )
1SB Chrysene 1.6 625 ND (1.6 pg/L) N/A(1) ND (1.6 pg/L) NIA(1) 3 pg/L NIA(1) NIA(1-
19B 1Dibenzo(arobanzhacene 1.6 625 ND (1.6 Ijg/L) NIA(1) ND (1.6 pgIL) NIA(1) 3 p9IL NIA(1) NIA(1
208 1,2-Dichlorobenzene 3.1 625 ND (3.1 pg/L) NIA(1) ND (3.1 pg/L) NIA(1) 3 pg/L NIA(1) NIA(!
21E 13- Dichlorobenzene 3.1 625 ND (3.1 pg/L) NIA(l) ND (3.1 lig/L) N/A(1) 3 pg/L NIA(1) N/A(l
22B 1.4- Dichlorobenzene 3.1 625 ND (3.1 pg/L) NIA(l) ND (3.1 pg/L) NIA(1) 3 pgIL NIA(1) NIA(I
23B 3,3-Dichlorobenzidine 8.4 625 ND (8.4 pg/L) N/A(1) ND (8.4 pg/L) N/A(1) 3 lJg/L NIA(1) NIA(l
24B Diethyl Phthalate 8.4 625 ND (8.4 pg/L) N/A(I) ND (8.4 pg/L) NIA(1) 3 1 g L N/A(1) NIA(1
25B Dimethyl Phthalate 8.4 625 ND (8.4 pg/L) NIA(1) ND (8.4 pg/L) NIA(i) 3 liJ9L NIA(1) NIA(I'
26B Di-n-bulyl Phthalate 3.1 625 ND (3.1 pgtL) N/A(1) ND (3.1 ig/L) NIA(1) 3 pgIL N/A(1) N/A(1

27B 2,4-Dinitrotoluene 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(1) 3 . pg/L N/A(I) N/A(h
28B 2,6-Dinitrotoluene 8.4 625 ND (8.4 pg/L) NIA(I) ND (8.4 pg/L) N/A(I) 3 ligIL N/A(1) NIA(ll
29B Di-n-octyl Phthalate 8.4 625 ND (8.4 pg/L) N/A(1) ND (8.4 pg/L) NJA(1) 3 pg/L N/A(1) NIA(1,
308 1,2-Diphenylhydrazine (as Azobenzene) 3.1 625 ND (3.1 pg/L) NIA(1) ND (3.1 pg/L) N/A(1) 3 pgIL NIA(1) NIA(Il
318 Fluoranthene 1.6 625. ND (1.6 pg/L) N/A(l) ND (1.6 pg/L) NIA(1) 3 pg/L NIA(1) NIA(I
32B Fluorene 1.6 625 ND (1.6 pg/L) N/A(1) ND (1.6 pg/L) NIA(1) 3 pg/L N/A(1) NIA(I
33B Hlexachlorobenzene 3.1 625 ND (3.1 pgIL) N/A(1) ND (3.1 pg/L) NIA(1) 3 pg/L NIA(I) N/A(l
-348 Hexechlorobutadiene 3.1 625 ND (3.1 pg/L) N/A(l) ND (3.1 pg/L) NIA(1) 3 pg/L NIA(I) NIA(I,
35B Hexachlorocyclopentadiene 8.4 625 ND (8.4 pg/L) N/A(1) ND (8.4 pg/L) NIA(1) 3 pg/L N/A(1) N/A(l
36B Hexachloroethane 3.1 625 ND (3.1 pg/L) NIA(1) ND (3.1 pg/L) NIA(I) 3 pg/L N/A(l) N/A(l
37B Indeno(1,2,3-cd)pyrene 2.1 625 ND (2.1 pig/L) N/A(1) ND (2.1 pg/L) NIA(l) 3 pg/L N/A(1) N/A(
38B Isophorone 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(I) 3 SgIL N/A(1) N/A(
39B Naphthalene 1.6 625 ND (1.6 pg/L) NIA(1) ND (1.6 pg/L) N/A(1) 3 pg/L N/A(1) N/A(l
408 Nilrobenzene 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(1) 3 pgIL N/A(1) N/A)I
41B N-Nitrosodimethylamine 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(I) 3 pgIL N/A(1) NIAlI
42B N-Nitrosodi-n-propylamine 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) N/A(1) 3 pgI/L N/A(1) N/A(I

-438 N-Nitrosodiphenylamine 3.1 625 ND (3.1 pg/L) NIA(1) ND (3.1 pg/L) N/A(1) 3 pg/L N/A(l) N/A( 1

448 Phenanthrene 1.6 625 ND (1.6 pgIL) N/A(1) ND (1.6 pg/L) NIA(1) 3 pglL NIA(I) NIAl
45B Pyrene 1.6 625 ND (1.6 pg/L) N/A(1) ND (1.6 pg/L) N/A(1) 3 IjgIL N/A(1) NIA(`

46B 1,2,4-Triclilorobenzene 3.1 625 ND (3.1 pg/L) N/A(1) ND (3.1 pg/L) NIA(1) 3 pg/L N/A(1) N/A(

-1
-~1

3.a. Maximum Daily Value - Report the highes daily value or daily average value from the last year of data. Report both mass and concentration.
3.b. Average of Analysis - Determine the average of all samples taken within the past year. Report both mass and concentration.
3.c. A minimum of 3 Sampling Events required for process wastewater discharges, and a minimum of 1 Sampling Event for all other discharges. treatment facility influent, intake water and baclh

it is in the applicant's interest to achieve the lowest level of detection possible. This will minimize uncertainty and therefore the need for additional analysis or the potential for establishing a
number of effluent limits and/or monitoring requirements in the final NPDES permit.

(1) MaIss calciilafiotn and CV daIh are nout req Sire i per discussion cii 'vitl MIIr. J. Milltir, PA I) lPermil FEngieer. Note applies to all pages of ihis marhl le.

-2-
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Island Nuclear Generating Station
Module 10

C/I SUR

Applicant Name: AmerGen Energy Co, LLC Three Mile

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

EAU OF WATER STANDARDS AND FACILITY REGULATION

HAZARDOUS SUBSTANCE TABLE
MODULE 10

Before completing this form, read the step-by-step instructions provided in Appendix 1.

.APPLICANT;NAME . ArnerGen Energy Co, LLC Three Mile Island Nuclear Generating Station

1. Name of 3. Amount Per Outfall 5. Treatment Provided

Table 3 Quantity 4.
Substance 2. Outfall lb/24 hrs Frequency Duration Origin and Source a' b c

Sulfuric acid is
routinely used to treat
the Circulating Water

4,000 to System. Treated Circ
Sulfuric Acid 5,500 As Water is released to
RQ= 1000 DSN001 Daily needed the river via DSN001 N/A N/A N/A
lbs/24 hr as vcid via Circ Water

Produc blowdown. Circ
Water discharges are
not treated before
release.
Chlorine is used in
the station sewage
treatment plant as a

0 •biocide for plant
effluents. Greater
than 10 lbs of

Chlorine I to 5 Con- chlorine could be
RQ = 10 lbs/24 DSN001 Daily tinuous added at the sewage NA N/A N/A
hr as chlorine treatment plant in an

upset, overload, or
by-pass condition
occurred. There is
no dechlorination of
the sewage treatment
plant effluent.

Hydrazine is added to
the plant secondary
water system to
remove oxygen.
Hydrazine discharges
can be nuetralized

Hydrazine 20 to 30 As with an oxidizer (e.g.,
RQ = 1 lb/24hr DSN001 as hydrazine Daily needed hydrogen peroxide) E

product to convert hydrazine
to other compounds.
Typically, there is no
treatment required
due to the low system
chemical concen-

.) trations.
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Island Nuclear Generating Station
Module 10

Applicant Name: AmerGen Energy Cc, LLC Three Mile

Hydrazine
RQ 1 lb/24hr DSNO01

175 to 250
lbs/day

as hydrazine
product

Every 2
years

Used
over

several
days

during
refueling
outages

Hydrazine is added to
lay-up the steam
generators every 2
years during refueling
outage. Elevated
hydrazine
concentrations are
treated with an
oxidizer (e.g.,
hydrogen peroxide) if
required before
release to the river to
meet NPDES permit
requirements.

El

K

El

i i i -

Sodium
Hypochlorite
RQ = 100
lbs/24hr

DSN01

3,000 to
4,500
lbs/day

as
hypochlorite

product

(additional
400 to 1,000

Ibs/day
approved)

Daily
As

needed

Sodium hypochlorite
is currently used as a
biocide in the TMI
Unit 1 Circulating
Water System. The
chemical has been
approved for use in
the TMI Unit I River
Water System
(scheduled start-up
Spring 2007). The
PADEP has
approved a new
chlorine neutraliz-
ation system that
uses potassium
sulfite (scheduled
start-up Spring 2007).

Routine use is not
greater than 1,000
IkO~r I /04 ),¼JV ,

El El

I t I

Sodium
Hydroxide
RQ = 1,000
lbs/24hr

DSNOO0

80 to 100
lbs/day

as sodium
hydroxide

product

Daily As
needed

could be used in
greater quantities if
needed to neutralize
an acid overfeed
condition in the Circ
Water System or
other plant systems.
The chemical is
routinely used at the
Sewage Treatment
Plant to adjust
system pH.

N/A N/A N/A

El ElEl
El El El

El El El

[] 

[] m

[3 

[] [3

[] 

[] []

[] 

[] •,-

[] 

[] []



3800-PM-WSFROOO8n Rev. 312006 Applicant Name: AmerGen Energy Co, LLC Three Mile
Island Nuclear Generating Station

outtaii: DSN001, DSNO05, and DSN006
,• wCOMMONWEALTH OF PENNSYLVANIA

tDEPARTMENT OF ENVIRONMENTAL PROTECTION
SUREAU OF WATER STANDARDS AND FACILITY REGULATION

OTHER TOXIC CHEMICALS
MODULE 11

Before completing this form, read the step-by-step instructions provided in Appendix 1.I Applica'nt Name AmerGen Energy Co, LLC Three Mile Island Nuclear Generating Station

.Ouffail:Number. P.: DSN001, DSN005, and DSNO06

1. GC/MS "Five Peaks" pollutants (see Appendix 1)

Average Maximrnum No. Samples
Group Effluent Effuent Positive

Number Chemical Substance or MDL Concentration Concentration /

(3 - 6) Compound Name (ua/LI (pg/L) (ua/L) No. analyzed

Not applicable - no
other toxic pollutants
expected to be in
DSN001, DSNO05 or
DSN006SI I

I ft/ I II I
I II /

Other Chemicals

1. 1 Average Indicate if
Concentration Presence is

Substance Reason for Presence in Discharge (pg/LI Known (K) or Suspected (S)

JNot Applicablel

-F

I

F
7-

-F

I

I

7
L

I

'l

M If additional peaks were not available for one or more groups
e,ýolanafion of why the method was selected.

with the method used check here and attach an
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Island Nuclear Generating Station
Module 11

Applicant Name: AmerGen Energy Co, LLC Three Mile

outfall: DSN001, DSN005, and DSNO06
Provide additional sheets as necessary.

6



Stormwater
Module Nos. 12 & 13
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Three Mile Island Nuclear Station
NPDES PA0009920
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Permit 0009920)
Applicant Name: AmerGen Three Mie island (NPDES

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

BUREAU OF WATER STANDARDS AND FACILITY REGULATION

i

STORMWATER
MODULE 12

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAM AmerGen Three Mile Island (NPDES Permit 0009920)

1. Site Plan and Stormwater Runoff. Attach a copy of your facility's site plan. (See instructions)

DEP strongly recommends the separation of stormwa~ter and other wastewaters.

2. Description of Potential Pollutant Sources and Controls

a. For each stormwater outfall, provide an estimate of the area (include units) drained to the outfafl, and a list of
potential pollutant(s) and sources for the outfall.

Total Area Drained
Outfall Number (provide units) Potential Pollutant(s) and Sources

DSN 005A

SWRO-1

115.5 Oil and grease from station permanent & mobile equipment & containers; mobile
equipment leakage - antifreeze, fuels, battery acids; surfactants from cleaning
activities; metals from exposed plant equipment and material lay-down areas;
sediments from parking lots and lay-down areas; herbicides and pesticide
applications; hazardous chemicals (acids, caustic, biocides) and petroleum
products used and stored at TMI Unit 1.

16.5 Oil and grease from station permanent & mobile equipment & containers; mobile
equipment leakage - antifreeze, fuels, battery acids; surfactants from cleaning
activities; metals from exposed plant equipment and material lay-down areas;
sediments from parking lots and lay-down areas; herbicides and pesticide
applications; hazardous chemicals (acids, caustic, biocides) and petroleum
products used and stored at TMI Unit 1.

11.9 Oil and grease from station permanent & mobile equipment & containers; mobile
equipment leakage - antifreeze, fuels, battery acids; surfactants from cleaning
activities; metals from exposed plant equipment and material lay-down areas;
sediments from parking lots and lay-down areas; herbicides and pesticide
applications; hazardous chemicals (acids, caustic, biocides) and petroleum
products used and stored at TMI Unit 1.

21.5 Oil and grease from station permanent & mobile equipment & containers; mobile
equipment leakage - antifreeze, fuels, battery acids; surfactants from cleaning
activities; metals from exposed plant equipment and material lay-down areas;
sediments from parking lots and lay-down areas.

0.7 Oil and grease from station permanent & mobile equipment & containers; mobile
equipment leakage - antifreeze, fuels, battery acids; surfactants from cleaning
activities; metals from exposed plant equipment and material lay-down areas;
sediments from parking lots and lay-down areas; hazardous chemicals (acids,
caustic, biocides) and petroleum products used and stored at TMI Unit 1.

b. Describe Best Management
stormwater.

Practices and nonstructural controls used to prevent potential pollutants in

Station and Corporate procedures require that activities be conducted to minimize the discharge of pollutants to
the environment including the station stormwater collection system. Hazardous materials and petroleum products
are stored in closed containers and tanks. Permanent and portable secondary containment structures are used to
minimize run-off from storage handling areas. Station and Corporate procedures require prompt reporting and
clean-up of spills, discharges and releases of pollutants. Periodic employee training addresses pollution
prevention and spill reporting responsibilities. On-site storage material piles such as road de-ice salt are
minimized and kept covered when not in use. Temporary soil erosion control measures such as straw bales, silt
fencing, and mulch are used when applicable. Roads are covered with macadam or stone to minimize sediment
run-off. Station personnel routinely inspect storage tanks and container storage areas.



3Z00-PM-WSFR00Oao Rev. 3/2006 Applicant Name: AmerGen Three Mile Island (NPDES
Permit 0009920)

c. For each stormwater outfall, provide the location and description of existing structural control measures to reduce

pollutants in stormwater runoff; and a description of the treatment the stormwater receives, including the schedule

and type of maintenance for control and treatment measures and the ultimate disposal of any solid or fluid wastes
SWother than by discharge.

Outfall Number N Control Measures

SWRO-1 No treatment. Annual Inspection. Discharge to surface water./a

SWRO-2 No treatment. Annual Inspection. Discharge to wetlandter.
SWRO-3 

No treatment. Annual Inspection. Discharge to surface water.
SWRO-4 

/No treatment. Annual Inspection. Discharge to surface water. Permanent

storage tanks in the runoff area have permanent secondary containment
structures. ,In 

t
DSN 005A Oil/Water Separator at Fire Training Facility area. Oil/Water Separator at

200,000 gallon fuel oil storage tank off-loading area. Final sedimentation basin
and oil boom for all plant stormwater discharges before being discharged to the
river at DSN 005 A. Oil/Water Separators are inspected quarterly. Annual
inspections for stormwater collection system and final settling basin. Permanent
storage tanks in the runoff area have permanent secondary containment
structures.

3. Non-stormwater Discharges
a. All non-stormwater discharges from these outfall(s) are identified in the Industrial Wastewater section of this

application for the outfall.
[]YES 

0 ] NO

b. Provide a description of the method used, the date of any testing, and the on-site drainage points that were
directly observed during a test.

Not applicable. Non-stormwater discharges that flow into the station stormwater collection system are identified
and listed in the permit application.

Provide existing information regarding the history of significant leaks or spills of toxic or hazardous pollutants at the
facility in the last 3 years, including the approximate date and location of the spill or leak, and the type and amount of
material released.

Not applicable. There-have been no significant leaks or spills into the stormwater system over the past 3 years.

5. PREPAREDNESS, PREVENTION, AND CONTINGENCY (PPC) PLANNING.

Does the facility have a PPC plan? EYES DNO

Does the facility have any other related plans, such as a Pollution Incident Prevention (PIP) [ YES [ NO
Plan, Spill Prevention Control and Counter Measure (SPCC) Plan or Stormwater BMP Plan?

If "YES," identify and indicate date(s) implemented.

Type of Plan Date Implemented

Combined PPC and SPCC Plan Current Revision - April 2003

Station Hazardous Material Response Procedure Current Revision - June 2006

DEP may require the plan(s) be submitted with this application.

6. Additional Stormwater Information Submission

a. Could all sampling be performed as required? ElYES F NO0
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Permit 0009920)
Module 12

Applicant Name: AmerGen Three Mile Island .NPDES

(Explain below) I

There were no samples collected at SVVRO-4. This outfall drains a small gravel area and there is typically no
observable flow through the outfall except during very heavy rain over a short time period. There are no non-

stormwater sources into ,VVl-U-4.

b. Complete a Stcrmwater Sampling Data Table (Module 13) for each outfall containing stormwater. 5
Indicate the total number of tables submitted.
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Permit 0009920)

L. q

Applicant Name: AmerGen. Three Mile !sand (NPES

Outfall: DSN005A
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
SUREAU OF WATER STANDARDS AND FACILITY REGULATION

STORMWATER SAMPLING DATA TABLE
MODULE 13

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME : AmerGen Three Mile Island (NPDES Permit 0009920)
OUTFALL NUMBER ' .REPRESENTAT,. . OUTFALLNUMBER(S) " DSN 005A

I1. Provide the results of at least one analysis for every pollutant in this table. See Appendix 1,

Maximum Values Average Values
CAS (include units) (include units) Number

Number Grab Sample of Storm
(if Grab Sample Taken Taken During I Events

Pollutant available) During Firsl 30 Minutes First 30 Minutes I Sampled Sources of Pollutants

Oil and Grease < 2 mg/I < 2 mg/I 1 Parking Lots, Equipment

Biological Oxygen 2
Demand (BODS) / /ead(BD)2.7 mg/I 2.7 mg/I / 1 Environmental

Chemical Oxygen < 15 mg/I < 15mg/ 1 I Environmental
Demand (COD) < I I i
Total Suspended
Totl TSus) 5 mg/I 5 mg/I 1 Soils and sediments
Solids (TSS)
Total Kjeldahl < 1.0 mg/I < 1.0 mg/I I EnvironmentalINitrogen I I I<1.0
Nitrate plus Nitrite / /
Nitrogen 0.84 mg/I 0.84 mg/I 1 Environmental
7ntal Phosphorus Ir < 0.10 mg/I < 0.10 mg/I 1 Environmental

K. )(min./Max.) I 7.9 7.9 1 Environmental

2. List each pollutant that is limited by an ELG which the facility is subject to or any pollutant listed in the facility's
NPDES permit for its process wastewater (if the facility is operating under an existing NPDES permit). See the
instructions for additional details and requirements.

Maximum Values Average Values

CAS (include units) (include units) Number
Number Grab Sample Taken Grab Sample of Storm

(if During Taken During Events
Pollutant available) First 30 Minutes First 30 Minutes Sampled Sources of Pollutants

HooH 7.9 7.9 . 1 /Environmental
Oil and grease <2 mg/I <2 mg/I 1 Parking Lots, Equipment

TSS 5 5 mg5 mg/I , I Soils and sediments

Free C 1 N/A N/A I I Not expected to be present.

Total Cl N/A [ N/A."...1 tNot expected to I:be present.

I Copper . . < 0.01 mg/I < 0.01 mg/I I 1 Environmental soils

Iron I 0.09 / 0.09 1 1 / Environmental soils

Total Chromium < 0.003 mg/I I < 0.003 mg/I I 1 I Not expected to be present.

Zinc / I 0.03 mg/I 0,03 mg/I I Environmental soils

PCE I I N/A N/A I 1 I Not expected to be present.

Hydrazine I I N/A N/A I1 Not expected to be present.

oectrus CTI 300 I N/A N/A I 1 Not expected to be present.

F.-9 Coliform / / 220 col/i00 ml 220 col/lOOmi 1 1 /Environmental soils

N/A N/Al N/A N/A N/A N/A
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Permit 0009920)
Module 13

Applicant Name: AmerGen Three Mile Island (NPDES

Outfall: DSNO05A

NIA N/A N/A N/A N/A N/A

3. List each pollutant shown in Table 3 and Pollutant Groups 1-6 that is known or believed to be present. (See
Appendix 1.)

Maximum Values Averace Values

CAS (include units) (include units) Number
Number Grab Sample Taken Grab Sample of Storm

(if During Taken During First Events
Pollutant available) First 30 Minutes 30 Minutes Sampled Sources of Pollutants

Aluminum 0.08 mg/I 0.08 mg/I 1 Environmental soils

Arsenic < 0.004 mg/I < 0.004 mg/I 1 Not expected to be present.

Cadmium < 0.001 mg/I < 0.001 mg/I 1 Environmental soils

Hex. Chromium < 0.01 mg/I < 0.01 mg/I 1 Environmental soils

Trivalent Chromium < 0.01 mg/I < 0.01 mg/I 1 Environmental soilsCopper < 0.01 mg/I < 0.01 mg/I 1 Environmental soils
Lead < 0.003 mg/I < 0.003 mg/I 1 Environmental soils
Lead 0.09 mg/I 0.09 mg/I 1 Environmental soils

Manganese 0.018 mg/I 0.018 mg/I 1 Environmental soils

0.03 mg/I 0.03 mg/I 1 Environmental soils

Dissolved Iron 0.10 mg/I 0.10 mg/I 1 Environmental soils

Fecal Coliform 220 col/O00 ml 220 col/100ml 1 Environmental soils .,

Surfactant (MBAS) 0.072 mg/I 0.072 mg/I 1 N/A

pH (Field) 7.9 7.9 1 Environmental soils

Asbestos 0 fibers 0 fibers 1 Not expected to be present.

4. Provide data for the storm event(s) which resulted in the maximum values for the flow weighted composite sample.

1. 2. 3. 4. 5. 6. 7.
Total flow

Duration Total rainfall Number of hours between Maximum flow rate from rain Form of
Date of of Storm during storm beginning of storm during rain event event (gallons Season Precipitation
Storm (in event measured and end of (gallons per minute or or specify Sample (rainfall,
Event minutes) (in inches) previous measurable event soecifv units) units Was taken snowmelt)

Oct. 27 - 900 1.97 inches per Approx. 100 hours. Last 10,752 gpm 3,530000
Oct. 28, minutes USGS data prior rain event on Oct. 23, (conservative gallons Fall 2006 Rain

2006 summary 2006. calculation) (conservative
calculation)

5. Provide a descriotion of the method of flow measurement or estimate.

Stormwater flow was estimated by using US Geological Survey (USGS) precipitation data collected from the USGS
Susquehanna River at Harrisburg, PA gauge station (ID #01570500). Stormwater flows for the sampled rain event
were calculated using the estimated pervious and impervious surface areas located within the stormwater drainage
areas. A run-off coefficient of 0.9 was used for the impervious areas (parking lots, roof tops) and a run-off coefficient of
0.5 was used forthe pervious areas (stone, dirt, gravel).

(
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Permit 0009920)
Module 13

Applicant Name: AmerGen Three Mile island (NPDES

Outfall: DSNO05A

C,
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Permit 0009920)
Applicant Name: AmnerGen- T-hree Mile i,,ur-- (_N Eb _-

Outfall: SWRO-1
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER STANDARDS AND FACILITY REGULATION

STORMWATER SAMPLING DATA TABLE
MODULE 13

1 Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME .. .11 AmerGen Three Mile Island (NPDES Permit 0009920)

OUTFALL NUMBER jREPRESENTATIVE OUTFALL NUMBER(S)... SWRO-1

I1. Provide the results of at least one analysis for every pollutant in this table. See Appendix 1.
Maximum Values Average Values

CAS (include units) (include units) Number
Number Grab Sample of Storm

(if Grab Sample Taken Taken During Events
Pollutant available) Durino First 30 Minutes IFirst 30 Minutes Sampled Sources of Pollutants

Oil and Grease < 2 mg/I < 2 mg/I 1 Parking Lots, Equipment

Demand (BOeDS) 47 mg/I 4.7 mg/I 1 Environmental
Chemiand (Oxyge I I
Chemical Oxygen < 15 mg/I < 15 mg/I 1 Environmental
Demand (COD)
Total Suspended 7 I i
Solids (TSS) 70 mg/I 70 mg/I 1 Soils and sediments

Total Kjeldahl
Nitrogen I I 1.1 mg/I 1.1 mg/I 1 IEnvironmental

Nitrate plus Nitrite 1.0 mg/ I 1.0 mg/I 1 Environmental

Total Phosphorus 0.17 mg/I 0.17 mg/I I1 Environmental
pH (min./Max.) 7.5 7.5 1 -Environmental

List each pollutant that is limited by an ELG which the facility is subject to or any pollutant listed in the facility's
NPDES permit for its process wastewater (if the facility is operating under an existing NPDES permit). See the
instructions for additional details and requirements.

Maximum Values Average Values
CAS (include units) (include units) Number

Number Grab Sample Taken Grab Sample of Storm
(if During Taken During Events

Pollutant available) First 30 Minutes First 30 Minutes Sampled Sources of Pollutants

pH 7.5 7.5 1 I Environmental
Oil and grease < 2 mg/I I < 2 mg/I 1 1 Parking Lots, Equipment

TSS 70 mg/I 70 mg/I I 1 Soils and sediments

Free Cl N/A N/A 1 Not expected to be present,

Total Cl N/A N/A 1 Not expected to be present.

Copper < 0.01 mg/I / < 0.01 mg/I I Environmental soils

Iron 1.37 1.37 1 I Environmental soils
Total Chromium I < 0.003 mg/I < 0.003 mg/I I1 Not expected to be present.
Zinct 0.04 mg/I 0.04 mg/I i Environmental soils

PCB N/A I N/A 1 Not expected to be present.
Hydrazine " N/A ( N/A I 1 Not expected to be present.

pectrus CT1 300 / N/A N/A i 1 Not expected to be present.

Fecal Coliform 230 col/100 ml 1 230 col/IOOml I 1 Environmental soils

I N/A N/A I N/A N/A I N/A I N/A

N/A N/A / N/A / N/A / N/A N/A
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Per-nit 0009920)
Module 13

Applicant Name: AmerGen Three Mile Island (NPDES

Outfall: SNRO-'l

N/A N/A N/A N/A N/A N/A

3. List each pollutant shown in Table 3 and Pollutant Groups 1-6 that is known or believed to be present. (See
Appendix 1.)

I.Maximum Values Average Values

GAS (include units) (include units) Number
Number Grab Sample Taken Grab Sample of Storm

(if During Taken During First Events
Pollutant available) First 30 Minutes 30 Minutes Sampled Sources of Pollutants

Aluminum 0.71 mg/I 0.71 mg/I 1 Environmental soils

Arsenic < 0.004 mg/I < 0.004 mg/I 1 Not expected to be present.

Cadmium < 0.001 mg/I < 0.001 mg/I 1 Environmental soils

Hex. Chromium < 0.01 mg/I < 0.01 mg/I 1 Environmental soils

Trivalent Chromium < 0.01 mg/I < 0.01 mg/I 1 Environmental soils

Copper < 0.01 mg/I < 0.01 mg/I 1 Environmental soils

Lead 0.005 mg/I 0.005 mg/I 1 Environmental soils

Iron 1.37 mg/I 1.37 mg/I 1 Environmental soils

Manganese 0.125 mg/I 0.125 mg/I 1 Environmental soils

Zinc 0.04 mg/I 0.04 mg/I 1 Environmental soils

Dissolyed Iron 0.47 mg/I 0.47 mg/I 1 Environmental soils

,--ecal Coliform 2230 col/100 ml 230 col/1O00ml I Environmental soils

-.. rfactant (MBAS) N/A N/A 1 Not expected to be present.

pH (Field) 7.5 7.5 1 Environmental soils

4. Provide data~for the storm event(s) which resulted in the maximum values for the flow weighted composite sample.
1. 2. 3. 4. 5. 6. 7. 8.

Total flow
Duration Total rainfall Number of hours between Maximum flow rate from rain Form of

Date of of Storm during storm beginning of storm during rain event event (gallons Season Precipitation
Storm (in event measured and end of (gallons per minute or or specify Sample (rainfall,
Event minutes) (in inches) previous measurable event speclfy/ units) units Was taken snowmelt)

Oct. 27 - 900 1.97 inches per Approx. 100 hours. Last 1,500 gpm 500,000
Oct. 28, minutes USGS data prior rain event on Oct. 23, (conservative gallons Fall 2006 Rain

2006 summary 2006. calculation) (conservative
calculation)1 .. .II. . . I.

5, Provide a description of the method of flow measurement or estimate.

Stormwater flow was estimated by using US Geological Survey (USGS) precipitation data collected from the USGS
Susqueh anna River at Harrisburg, PA gauge station (ID #01570500). Stormwater flows for the sampled rain event
were calculated using the estimated pervious and impervious surface areas located within the stormwater drainage
areas. A run-off coefficient of 0.9 was used for the impervious areas (parking lots, roof tops) and a run-off coefficient of
0.5 was used for the pervious areas (stone, dirt, gravel).
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Permit 0009920)
Applicant Name: AmerGen Three Mile Island (•N•PD-ES

Outfall: SWRO-2
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER STANDARDS AND FACILITY REGULATION

STORMWATER SAMPLING DrAT.A,-, TASLE
MODULE 13

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APROLICANT NAMEý;. AmerGen Three Mile Island (NPDES Permit 0009920)

/OUTFALL NUMBER::: REPREcENTAT7PVEOUTFALL Nu (S) ER(s) / SWRO-2

1. Provide the results of at least one analysis for every pollutant in this table. See Appendix 1,
Maximum Values Average Values

CAS (include units) " (include units) Number
Number Grab Sample of Storm

(if Grab Sample Taken Taken During Events
Pollutant available) During First 30 Minutes First 30 Minutes Sampled Sources of Pollutants

Oil and Grease I < 2 mg/I < 2 mg/I 1 Parking Lots, Equipment

Biological Oxygen 3.3 mg/ 3.3 mg/I Environmental

Chemical Oxygen < 15 ml < 15mg/I I Environmental
Demand (COD) <

Total Suspended I I
Solids (TSS) 7 mg/I 7 mg/I 1 Soils and sediments
Total Kjeldahl < mg/l 1 mg/ I Environmental
Nitrogen < 1 1 E
Nitrate plus Nitrite. 1.6 mg/I 1
•Jitrogen 1.6 mg/I I Environmental

I- 0 ~al Phosphorus 0.5 mg/I J 0.5 mg/I I 1 Environmental
<_..,('min./Max.) j7.8 7.8 1 I Environmental
2. List each pollutant that is limited by an ELG which the facility is subject to or any pollutant listed in the facility's

NPDES permit for its process wastewater (if the facility is operating under an existing NPDES permit). See the
instructions for additional details and requirements.

Maximum Values I Average Values

CAS (include units) (include units)I Number
Number Grab Sample Taken Grab Sample of Storm

(ifi DuringTaken During Events
Pollutant available) ./'First 30 Minutes First 30 Minutes Sampled Sources of Pollutants

roH 7.8 7.8 1 Environmental

Oil and grease < 2 mg/I < 2 mg/I I 1 I Parking Lots, Equipment

TSS 7 mg/I 7 mg/I 1 I Soils and sediments
Free C1 N/A N/A i 1 Not expected to be present.

Total CI N/A NiA 0 p N eected f be peset

Copper I < 0.01 mg/I / < 0.01 mg/lI I Environmental soils

Iron 0.14 I 0.14 I 1 Environmental soils

Total Chromium < 0.003 me/l < 0.003 mg/I 1 I Not expected to be present.

Zinc 0.04 mg/ I 0.04 mg/I 1 I Environmental soils
PCB I N/A I N/A I '" I Not expected to be present.

Hydrazine I N/A N/A I 1 t Not expected to be present.

Dectrus CT1 300 I I N/A I N/A I 1 Not expected to be present.

?I Coliform / 340 col/100 ml 340 col/lOOmI 1 I Environmental soils

N/A /N/A N/A j N/A jN/A N/A

I
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Permit 0009920)
Module 13

Applicant Name: AmerGen Three Mile Island (NPDES

Outfall: SWRO-2

N/A N/A I N/A N/A I N/A I N/A

3. List each pollutant shown in Table 3 and Pollutant Groups 1-6 that is known or believed to be present. (See
Appendix 1.)

Maximum Values Average Values
CAS (include units) (include units) Number

Number Grab Sample Taken Grab Sample of Storm
(if During Taken During First Events

Pollutant available) First 30 Minutes 30 Minutes Sampled Sources of Pollutants

Aluminum 0.1 mg/I 0.1 mg/I 1 Environmental soils

Arsenic < 0.004 mg/I < 0.004 mg/I 1 Not expected to be present.

Cadmium < 0.001 mg/I < 0.001 mg/I 1 Environmental soils

Hex. Chromium < 0.01 mg/I < 0.01 mg/I 1 Environmental soils

Trivalent Chromium < 0.01 mg/I < 0.01 mg/I I Environmental soils

Copper < 0.01 mg/I < 0.01 mg/I 1 Environmental soils

Lead < 0.003 mg/i < 0.003 mg/I 1 Environmental soils

Iron 0.14 mg/I 0.14 mg/I 1 Environmental soils

Manganese 0.01 mg/I 0.01 mg/I 1 Environmental Soils

Zinc 0.03 mg/I 0.03 mg/I I Environmental soils

Dissolved Iron 0.14 mg/I 0.14 mg/I I Environmental soils

Fecal Coliform 340 col/100 ml 340 col/lO0ml 1 Environmental Soils ,

Surfactant (MBAS) 0.111 0.111 1 Transportation Building

pH (Field) 7.8 . 7.8 1 Environmental soils

4. Provide data for the storm event(s) which resulted in the maximum values for the flow weighted composite sample.
2. 3. 4. 5. 6. 7. 8.

Total flow
Duration Total rainfall Number of hours between Maximum flow rate from rain Form of

Date of of Storm during storm beginning of storm during.rain event event (gallons Season Precipitation
Storm (in event measured and end of (gallons per minute or or specify Sample (rainfall,
Event minutes) (in inches) orevious measurable event specify units) units Was taken snowmell)

Oct. 27-
Oct. 28,

2006

900
minutes

1.97 inches per
USGS data
summary

Approx. 100 hours. Last
prior rain event on Oct. 23,

2006.

1,100 gpm
(conservative
calculation)

370,000
gallons

(conservative
calculation)

Fall 2006 Rain

I i I I I . I
5. Provide a description of the method of flow measurement or estimate.

Stormwater flow was estimated by using US Geological Survey (USGS) precipitation data collected from the USGS
Susquehanna River at Harrisburg, PA gauge station (ID #01570500). Stormwater flows for the sampled rain event
were calculated using the estimated pervious and impervious surface areas located within the stormwater drainage
areas. A run-off coefficient of 0.9 was used for the impervious areas (parking lots, roof tops) and a ru n-off coefficient of
0.5 was used for the pervious areas (stone, dirt, gravel). 1

/i
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Permit 0009920)
Applicant Name: AmerGen Th'ree Mile Island (NPES

Outfall: SWRO-3
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER STANDARDS AND FACILITY REGULATION

STORMVWATER SAMPLING DATA TABLE
MODULE 13

Before completing this form, read the step-by-step instructions provided in Appendix 1.

APPLICANT NAME ' AmerGen Three Mile Island (NPDES Permit 0009920)

OUTFALL NUMBER /REPRESENTATIVE OUTFALL NUMBER(S) SWRO-3

1. Provide the results of at least one analysis for every pollutant in this table. See Appendix 1.

Maximum Values Average Values
CAS (include units) (include units) Number

Number Grab Sample of Storm
(if Grab Sample Taken Taken During Events

Pollutant available) During First 30 Minutes First 30 Minutes Sampled Sources or Pollutants

Oil and Grease < 2 mg/I < 2 mg/i I 1 Parking Lots, Equipment

Biological Oxygen 3.9 mg/I 3.9 mg/I I Environmental
Demand (BODS) .9FChemical Oxygen < 5 /
Cemial 0Cyge < 15 mg/I < 15 mg/I 1 Environmental
Demand (COD) mTotal SuspendedITol Ss) 16 mg/I 16 mg/I 1 Soils and sediments
Total Kjeldah, < I gI<Im / nio m na
Nitrogen I I gI<1m/ niomna
xltoeNitrate plus Nitrite I 0.64 mg/I 0.64 mg/lI 1 Environmental

Fotal Phosphorus F F 0.24 mg/I 0.24 mg/I 1 F Environmental
pH (min./Max.) F F 7.4 7.4 1 F Environmental

2. List each pollutant that is limited by an ELG which the facility is subject to or any pollutant listed in the facility's
NPDES permit for its process wastewater (if the facility is operating under an existing NPDES permit). See the
instructions for additional details and requirements.

Maximum Values F Average Values

CAS (include units) (include units) Number
Number Grab Sample Taken Grab Sample of Storm

(if During Taken During Events
Pollutant available) First 30 Minutes First 30 Minutes Sampled Sources of Pollutants

pH 7.4 T 7.4 1 Environmental

Oil and grease < 2 mg/I < 2 mg/I 1I Parking Lots, Equipment

TSS I 16 mg/ I 16 mg/I 1 Soils and sediments

Free Cl N/A N/A 1 Not expected to be present.

Total Cl F N/A N/A I Not expected to be present.

Copper < 0.01 mg/I j< 0.01 mg/I 1i Environmental soils

Iron 1.11 F 1.11 I 1 Environmental soils

Total Chromium F < 0.003 mg/I F < 0.003 mg/I I 1 Not expected to be present.

in_ nc (0.02 mg/I 0.02 mg/ I Environmental soils
IPOB F F N/A F N/A F 1 !Not expected to be present.

I Hydrazine F N/A N/A I1 Not expected to be present.
pectrus CTI 300 N/A F N/A F 1 Not expected to be resent.

I Fecal Coliform 2800 col/,100 ml 2800 c.,/oom) 1I Environmental soils

I NIA N/A I N/A I N/A I N/A I N/A



3800-PM-IASFR0008p Rev. 3/2006

Permit 0009920)
Module 13

Applicant Name: AmerGen Three Mile Island (NPDES

Outfall: SWRO-3

N/A 1N/A I N/A N/A I N/A I N/A
(

List eap h pollutant shown in Table 3 and Pollutant Groups 1-6 that is known or believed to be present. (SeeAppendix 1 .)

Pollutant

Aluminum

Arsenic

Cadmium

Hex. Chromium

Trivalent Chromium

Copper

Lead

iron

Manganese
Zinc

Dissolved Iron

,.-,Fecal Coliform

CAS
Number

(if
available)

P

L

Maximum Values
(include units)

Grab Sample Taken
During

First 30 Minutes

0.6 mg/I

< 0.004 mg/I

< 0.001 mg/I

< 0.01 mg/I

< 0.01 mg/I

< 0.01 mg/I

0.004 mg/I

1.11 mg/I

0.122 mg/I

0.02 mg/I

0.54 mg/I

2800 co/lOO ml

7

I

Average Values
(include units)

Grab Sample
Taken During First

30 Minutes

0.6 mg/I

< 0,004 mg/I

< 0.001 mg/I

< 0.01 mg/I

< 0.01 mg/I

< 0.01 mg/I

0.004 mg/l

1.11 mg/I

0.122 mg/I

0.02 mg/I

0.54 mg/I

2800 co/loomta

Numbe
of Storr
Events

Samplec

1

1

1

1

1

1

I

1

1

r

n

d Sources of Pollutants

Environmental soils

Not expected to be present.
SEnvironmental soils
Environmental soils

Environmental soils

Environmental soils

Environmental soils

Environmental soils

Environmental soils

Environmental soils

I Environmental soils

I Environmental soils

II
I
/

I

( ,ýurfactant (MBAS) J N/A /AI Not expected to be present.

pHi(Field) I I 7.4 7.4 1 Environmental soils

4. Provide data for the storm event(s) which resulted in the maximum values for the flow weighted composite sample.
1. 2. 3. 4. 5. 6. 7. 8.

Total flow
Duration Total rainfall Number of hours between Maximum flow rate from rain Form of

Date of of Storm during storm beginning of storm during rain event event (gallons Season Precipitation
Storm (in event measured and end of (gallons per minute or or specify Sample (rainfall,
Event minutes) (in inches) previous measurable event soecifV units) units Was taken snowmelt)

Oct. 27 - 900 1.97 inches per Approx. 100 hours. Last 1,800 gpm Fa590,O000
2006 summary I 2006. calculation) (conservative

calculationl

I .. I . .
5. Provide a description of the method of flow measurement or estimate.

Stormwater flow was estimated by using US Geological Survey (USGS) precipitation data collected from the USGS
Susquehanna River at Harrisburg, PA gauge station (ID #01570500). Stormwater flows for the sampled rain event
were calculated using the estimated pervious and impervious surface areas located within the stormwater drainage
areas. A run-off coefficient of 0.9 was used for the impervious areas (parking lots, roof tops) and a run-off coefficient of
0.5 was used for the pervious areas (stone, dirt, gravel).

U_
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SUMMARY

An updated analysis was performed to evaluate the effect of changes to the river bottom that
have occurred since the last hydrographic survey and analysis. Although the most recent
analysis was completed in 1998, many of thecross sections had not been surveyed since
1987. Consequently, the present studyis the most.thorough that has been performed for the
TMINS in the past 18 years.

For Case 1, which is a design base condition for the intake structure, the predicted flow at the
upstream end of the Middle Channel increased from 43% to 54% of the 1700 cfs river flow.
However, the corresponding Middle Channel water level at the intake fell 0.25 ft from El.
272.21 to El. 271.96. This combination of conditions is most likely due to the lower bottom
elevations that presently exist in the Middle Channel compared to those in. the 1997-98 study.

For Case 6, which is a more conservative scenario than required by the NRC, the conclusions
include:
4 *The predicted water surface elevation in the Middle Channel at the TMINS intake at 1700

cfs river flow was slightly lower in Case 6 than in Case 1 (El. 271.93 vs. El. 271.96) due
to flow -being diverted from the main part of the river to the East Channel

• With the East Channel Dam removed as well as the York Haven Dam, the percent of river.
.flow in the East Channel increased from 6% at 1700 cfs river flow to 11% at 30,000 cfs
river flow.

* Maint.aining the elevation of the alluvial bed in the upper East Channel wouldbe
important.relative to the water levels at the TMINS intake if the East Channel Dam would
fail. If that occurs, the upper.East Channel bed should be mon*itored and, if it is found
that the• bed is eroding, measures should be taken to retard the East Channel discharge or
reinforce the river bed against erosion.

tthe
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1. INTRODUCTION

The Susquehanna River provides the sole source of cooling water for the Three Mile Island
Nuclear Station (TMINS) located about 10 miles southeast of Harrisburg,.Pennsylvania.
Three Mile Island is one of three large islands and numerous small islands in the wide reach
of the river between the communities of Middletown and York Haven. The other large
islands are Shelly Island, which is directly west of Three Mile Island, and Hill Island that is
across the river from Middletown and north of Shelly Island (Figure 1).

From the southwestern side of Three Mile Island, the approximately ten-foot high (average)
York Haven Dam extends about 5000 feet diagonally across the main river channel and
meets a 3000-foot long headrace wall that directs flow to the York Haven Hydroelectric
Station. These structures and the East Channel Dam (a.k.a. Red Hill Dam), an eight-foot
high dam across the East Channel between Three Mile Island and the east shore, create Lake
Frederick that extends upstream to Fall Island which is directly east of Hill Island.

During the design of the TMINS, extensive hydraulic analyses of river levels near Three
Mile Island were made by Gilbert Associates, Inc. from 1967 to 1975 to provide assurance
that the units can safely operate during extremely high and low, as well as normal, river
conditions. In 1986 and 1987, GPU Nuclear Corporation (GPUN), the owner at that time,
contracted Gilbert Commonwealth, Inc. to review and update the original low water analysis.
Two reports were prepared. The first was a review of the bases of the original analysis
(Reference 1) and the second (Reference 2) was a reevaluation of low river flow conditions
taking into account changes to the alluvial river bedthat had occurred since the original
hydrographic survey in 1967.

Additional analyses were made in 1997-98 following aerial photogrammetry and
hydrographic survey work done in 1995-96 as part of the York Haven Hydroelectric Station's
fish passage project. The objective of the fish passage project was to provide. a means for
American Shad to migrate upriver in the spring past the dams near York Haven. In 1995,
after the fish passage focus changed from designing a facility at the headrace of the main
dam to providing a fishway at the East Channel Dam, new cross section data were obtained
for stations at the river branch just upstream of Three Mile Island and Shelly Island, and
stations in the East Channel and Conewago Rapids. Since both power stations were part of
the GPU system, the new data were made available for updating the TMINS low river flow
analysis in 1997. The analysis was expanded in 1998 to consider river flows up to 30,000 cfs
which is roughly the mean annual flow in this area (Reference 3).

The present work updates the hydraulic analyses for two cases evaluated in the 1997-98
project. It uses new cross section data that were obtained in April 2005 in the West, Middle,
and East Channels near Three Mile Island.

53753307-CE-DR-1 November, 2005 Page 2



2. PURPOSE

The purpose of this study is to predict channel water levels at the TMINS intake structure and
the flow distribution among the West Channel, Middle Channel, and East Channel for the
two postulated scenarios described below. This information will assist AmerGen inr determining the potential impacts of river bottom changes on the safe and economic
operation of TMINS.

3. SCOPE OF WORK

The scope of work is in accordance-with Spotts, Stevens and McCoy (SSM) proposals of
10/13/04 (Reference 4) and 7/21/05 (Reference 5). The scenarios for the'analysis are as
follows:

i ,/,. 'Case I
CaRiver flow of 1700 cfs, which is the minimum daily flow of record at Harrisburg

- TMINS intake'flow of 130 cfs
• Postulated failure and complete removal of the York Haven Dam
• East Channel Dam intact but fish ladder not operating

Case 6
* River flows-of 1700, 4000, 8•0, 12000, 16000, 20000, 25000, and 30000 cfs

R TMINS intakeflow of 1300,4000
* Postulated failure and complete removal of the York Haven Dam and the East Channel

Dam

The present study is a continuation of, and consistent with, previous studies that were most
recently documented in Parsons Calculation No. DC-53539000258-01 (Reference 6), and the
corresponding report (Reference 3). Accordingly, these case numbers go back to 1997-98
aind, with respect to Case 1, earlier.

The Case 1 scenario is the same as for Case 1 described in Reference 3 except that the-plant
flow was then 47 cfs. There- has been one structural change-to the river since the Reference 3
was issued.. That is the York Haven Fish Passage which'was constructed in the East Channel
and put into operation in the spring of 2000. As described in Reference.7, the fish passage

.consists of a baffled fish ladder along the east side of Three Mile Island, at the west end of
the East Channel Dam, and an attraction flow control facility. q

Attraction flow control at the fish passage is provided by two weirs cut into the East Channel
Dam. and two 20-foot wide openings in a permanent cofferdam that extends diagonally in
plan firom the east bank of the island to the dam about 145 feet from Three Mile Island, east
of the weirs. One weir is 67-feet long with a base crest level of El. 271.01. The other is a
gated, 7-foot long, weir with a base crest level of El. 273.0. Stoplogs are used to adjust the

'. All elevations are in feet relative~to the 1929 National Geodetic Vertical Datum (NGVD).
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effective crest elevation of the longer weir. Each cofferdam opening has a stoplog bulkhead
and a 20-foot wide vertical slide gate with an overhead access bridge.

Under a 1997 agreement, the fish passage is to operate each year in April - June when
American Shad are migrating upstream and when river flows are 6000 to 150,000 cfs. Sifce
the Case 1 river flow is 1700 cfs, the minimum daily flow of record at the Harrisburg USGS
gage, the fish passage would not be in service due to the operating rule. Furthermore, from a
hydrologic standpoint, it would be very unlikely that 1700 cfs would occur during the April -
June period since very low flows typically occur in the summer or fall. Therefore, Case 1 in
the present study is based on there being no opening at the East Channel Dam below the
dam's crest which, according to a 1997 survey by Acres International Corp., varies from El.
278.4 to El. 279.13.

The Case 6 scenario was not addressed prior to the 1998 revision to the 1997 study because
the Nuclear Regulatory Commission (NRC) Regulatory Guide 1.27, "Ultimate Heat Sink for
Nuclear Power Plants", does not require consideration of multiple failures of manmade
structural features. It was added in 1998 at the request of GPU Nuclear, Inc*., the plant owner
at the time. The assumption in Case 6 that both dams have failed is therefore more
conservative than required by the NRC.

As in previous studies, final results for the analyses are based on the most recent
hydrographic survey data. For Case 6, supplemental results are also given to illustrate the
effects of East Channel bottom changes; this aspect is explained in Section 4.3.

4. HYDRAULIC MODELING

4.1 Stations and Schematics

Figure 1 shows locations of stations used in the analysis. The channel west of Hill Island
was neglected in both cases because its upstream end is effectively blocked by large boulders
at low river flows. Several new stations were developed that were not used in the 1998
study. The new stations are 2A, 3A, 4A, 5A, 7A, 8A, 9A, 10A, 48A, 49A, 50A, and 51A 2

and they provide increased resolution for the shape of the river. Approximately midway
between Stations 3A and 4 there is a dredged canal that will convey water from the thalweg
of the Middle Channel to the TMINS intake structure, on the west side of Three Mile Island,
at extremely low river flows.

As mentioned in Section 3, both cases assume York Haven Dam, the main dam connecting
the York Haven Headrace Wall on the south and Three Mile Island on the north, has failed
..and been completely removed. That means flow from the Middle and West Channels will
change from subcritical hydraulic conditions in the flatter reaches of the river, which are
upstream of the area between the dam and Station 1, to supercritical conditions as flow
approaches the failed dam location. Station. 1 was, therefore, used to define a boundary

2 See Section 4.2 for an explanation of station numbers used in the HEC-RAS model.
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condition for the flow between Three Mile Island and the west shore of the river in both
cases.

Case 1 and Case 6 differed regarding the existence of the East Channel Dam. With the
presence of the East Channel Dam in Case 1 and the fact that the riverlevel at the East

S..Channel entrance will be lower than the dam's crest at the 1700 cfs river flow, there will be
no flow in the East Channel. Therefore, it was not necessary to include the East Channel in
the Case 1 model. .For Case 6, however, the dam is assumed to be completely removed and,
consequently, water levels at the TMINS intake may be affected by conditions in the lower
East Channel and Conewago Rapids (Figure 2), depending on the river discharge. Thus, the
Conewago Rapids and East Channel were included in the Case 6 analysis.

Hydraulic modeling was done with the U. S. Army Corps of Engineers Hydrologic
Engineering'Center's River Analysis System (HEC-RAS) software, Version 31.3 (Reference
8). Figure 3 is a schematic for the Case I model and Figures 4 and 5 are schematics for
modeling Case 6. The overall river network was divided into lx- river reaches based on the
locations where the main channel divides and rejoins. The river reaches are:

1. Upper - the mainstem of the Susquehanna River, upstream of the trifurcation at Three
Mile Island. This reach includes only Station 12.'

2. West - the West Channel, from Station 11 to lB.
3. Middle - the Middle Channel, from Station 53 to IA.
4. East - the East Channel, from Station 52 to 29.
5, WestMiddle - a reach that connects the south ends of the West and Middle reaches.

This reach has only Station 1.4

6. Conewago Rapids

Hydraulic calculations are presented in Reference 9.

HEC-RAS requires each reach to have a minimum of two cross sections. Therefore, a
second cross section was added to the Upper and WestMiddle reaches. For the Upper reach,
Station 12.05, a duplicate of cross section 12, was placed 1 foot upstream of Station 12. For
the WestMiddle reach, Station 1.05, a duplicate of cross section 1, was placed I foot
upstream of Station 1. These additional cross sections satisfy HEC-RAS's requirement for
two cross sections but do not affect the hydraulic computations.

The six reaches split and rejoin at three model junctions. The Upper, West, Middle, and East
reaches split at a junction named North; theWest, Middle,. and WestMiddle reaches meet at a
junction named South1. Since the scenarios for Cases 1 and 6 assume the York Haven Dam
has.been removed, no water will go to the York Haven Hydroelectric Station. Consequently,
all of the discharge of the WestMiddle Channel will meet flow from the East Channel at
Station 294 and pass through Conewago Rapids. These junctions can be seen on. the model
schematics (Figures 4 and 5) for Case 6.

3 Not including the extra stationnecessary to meet the HEC-RAS requirement to have at least two cross sections per channel
as described in the next paragraph.

4 Station 29 is the same as cross section 3029 in the 1997-98 analysis.
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Regarding Conewago Rapids, conditions there will not affect Case 1 flows or water levels in
the Middle Channel, where the TMINS intake is located, due to the presence of the East
Channel Dam and the steep channel bed slope between Stations 1 and 29. In Case 6, though,
the Middle Channel conditions may be affected at higher flows due to the assumed removal
of the East Channel Dam. Therefore, to properly account for the flow in the rapids
downstream of the East Channel confluence, a separate model of the Conewago Rapids was
runin Case 6 to develop a rating curve at Station 29.

4.2 Cross Section Data

Ocean Surveys, Inc (OSI) of Old Saybrook, CT, was contracted by AmerGen to survey the
Susquehanna River in the vicinity of Three Mile Island. The survey was done 4/22/05-
4/24/05 by using a global positioning system (GPS) unit to track the location of the OSI
survey boat as it covered the survey area measuring water depths and recording the bottom
coordinates in three dimensions. OSI then created a terrain model and calculated bottom
elevation versus cross-channel distance at pre-defined cross section locations.

OSI's report (Reference 10) is a set of 11-inch x 17-inch exhibits including an aerial
photograph of the Three Mile Island area, the photograph overlaid with bottom contours
(Figure 6) and with the 36 cross sections they surveyed (Figure 1), and plots of the cross
sections looking upstream. A sample cross section from the OSI report is included as Figure
7. To be consistent with previous surveys of the area, the Pennsylvania State Plane.
Coordinates - South Zone were used by OSI for the cross section end points and the river
channel.

OSI subsequently provided to SSM the elevation-distance data for each cross section in
Excel format. Many of the cross sections had several thousand data points which exceeded
the HEC-RAS limit of 500 data points per cross section. The original data were reduced to
500 or fewer data points using the following process:

1. The total number of data points was divided by 500 and rounded up to the nearest
integer to determine the factor by which the original data would be reduced. For
example, if 2100 data points were given, then 2100/500 = 4.2, which was rounded to 5.
As a result, the original data were reduced by a factor of 5, giving a final total of
2100/5 = 420 data points.

2. The original data were grouped in sets of the reduction factor - in this example, in
groups of 5.

3. The pivot table function in Microsoft Excel was used to average each set and produce
an elevation-distance data set of 500 or fewer points. In this example, the final cross
section input to HEC-RAS had 420 data points.
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4. The final, reduced cross sections were plotted against the original cross section to
confirm that the overall shape of the cross section was not altered by this data-
reduction process.

5. The cross section endpoints and island shorelines were manually adjusted to match the
original data.

As an example, Figure 7 shows the cross-section at Station.I as received from OsI. The
overlay of the reduced and original cross sections in Figure 8 shows that the reduction
procedure retained the cross section's characteristics. Since HEC-RAS's normal convention
is to view cross sections looking downstream, the OSI cross sections were reversed in Excel
before being input to HEC-RAS. An example of a reversed cross section' is attached in
Figure 9.

-" OSI's GPS-based survey methodology facilitated adding extra cross sections between those
considered in previous surveys. All of the extra OSI cross Sections were named with an "A"
or "B" after the number - IA, iB; 5A, etc. For the HEC-RAS input, the cross sections were
named in ascending numeric order.progressing upstream by retaining the base number andFassigning .1 to represent "A" or .2 to represent "B". For example, 1A was named 1.1 and 1B
was named 1.2 in the model. However, the text description of each cross section in HEC-K-" RAS notes the. original cross section name using the "A" or "B".

The GPS methodology, though, prevented OSI from surveying the west end of the cross
" sections at three East Channel stations (Stations 45.1, 46, and 46.1) due to overhanging

vegetation that obscured the satellites. The missing portion of the cross sections define a
relatively narrow (approximately 200 foot width) sub-channel between Three Mile Island and
the island downstream of the East. Channel Dam. The channel had been surveyed by
conventional land surveying methods in 1995.,9

To conservatively assess the effect of using the 1995 data to-supplement the OSI data that
were obtained for the main part of the East Channel at the three stations, a sensitivity analysis
was incorporated into the analysis. It involved making TEC-RAS runs forthe Case 6.river
flows to determine the Middle Channel water surface elevations at the intake using the 1995
data for the west end of the three. stations and then repeating the runs with the bottom of the
sub-channel 2.0 feet below the 1995 elevations. As indicated in Section 6, this procedure
showed that the Case 6 water levels at the intake were not sensitive to a two-foot variation in
the sub-chann6l bottom and, therefore, the 1995 data could be safely used for the missing
data.

In contrast to the alluvial bottom at upstream locations, the streambed in the lower East
channel and Conewago Rapids is very rocky and is highly resistant to erosion. This portion
of the study area.was not surveyed by OSI. Instead, 13 cross sections in the lower East

In addition to the west end of these stations, the west portion of Station 46.18 also was not surveyed by OSI. Most likely
it was due to the hazard of operating a survey boat in the vicinity of the fish passage attraction flow weir (two field
personnel capsized and-drowned in this area about 1994 while performing afish survey). Since the station is at the
tailwater of the East Channel Dam where the bed is generally scoured to bedrock, data from the Station 46.18 cross
section in the 1998 analysis were used to complete the west portion of the cross section.
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Channel and Conewago Rapids were imported to HEC-RAS from the HEC-2 model used for
thisportion of the river in the 1997-98 analysis.

As indicated by the dotted-pattern area of Figure 2, the cross sections are 45, 44.2, 44.1, and
44 in the lower East channel and 29, 24.3, 24.2, 24.1, 24, 23, 22, 21, and 20 in Conewago
Rapids. These cross sections are defined in the 1998 HEC-2 input file which was Appendix
L in the. 1998 calculations (Reference 7). As mentioned in Sections 4.4 and 4.5, reach
lengths and Manning friction factors were also imported from the same 1EC-2 file. The
"'reverse cross section" feature in HEC-RAS was used to reverse the. HEC-2 cross sections
from looking upstream to looking downstream. 6 Coordinates for the endpoints of the lower
East Channel and Conewago Rapids cross sections from 1997-98 were estimated using the
color aerial photos provided by OSI. The coordinates were used for showing the river
schematic (Figure 4) and not for the hydraulic computations.

Appendix 1 has plots of cross sections surveyed by OSI and those in the lower East Channel
(Station 45 and downstream) that were from the 1995 survey used in the 1997-98 analysis.
These are the cross sections used for Case 1 (excluding those in the East Channel) and Case
6. The west end of the cross sections at Stations 45.1, 46, and 46.1 in Appendix I are also
from the 1995 survey as noted earlier in this section.

For comparison, Appendix 2 shows the cross sections at Stations 45.1, 46, and 46.1 with the
channel at the west ends lowered 2.0 feet below the 1995 bottom. They are the cross sections
that replaced the cross sections at those stations in Cases 6a and 6Ma as described in Section
6. Appendix 3 has plots of the Conewago Rapids cross sections for Stations 29 down to 20
that were used in developing the rating curve at Station 29.

4.3 Modified Cross Sections in Upper East Channel

The Modified Bottom scenario used in the Case 6 supplemental analyses (Cases 6M and
6Ma) assumes material is removed from the channel bed upstream of the East Channel Dam
such that the cross sections are trapezoidal with thalweg elevations that vary linearly with
distance between the rock bed at Station 46.18, just downstream of the dam, and the rock bed
at the east end of Station 12 in the mainstem of the river.

The concept of the Modified Bottom came from the York Haven fish passage project in the
mid-1990s and was used in the 1997-98 study for TMINS. The purpose is simply to
illustrate the sensitivity of the TMINS intake water level and the distribution of flow among.
the three principal river channels to bottom elevations in the portion of the East Channel'that
has alluvial bed materials. It is important to note that the Modified Bottom is not based on
quantitative analysis of the channel's sediment transport capability and is not meant to imply
that substantial changes in the East Channel are expected if the dam is removed. The cross
sections with a modified bottom in the upper East Channel used for simulations 6M and 6Ma
are shown in Appendix 4.

6 Since the original hydrographic survey in 1967, all cross sections have looked upstream until the present study.
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4.4 Reach Lengths and Skew Angles

At normal discharges, river flow generally follows the channel centerline that is defined by
the river banks. At extremely low flow rates, though, the effective river banks. can be much
different than the normal river banks. Because of this, a copy of the OSI river station
("Profile Locations") map was marked to show the location of the present thalweg, the low
portions of the cross section at extremelylow river flows (e.g., 2000 cfs ±), and the low
portions at moderately low flows (e.g., 8000 cfs ±). Flow depths for this purpose were
approximated using the results from the 1998 analysis.

The map in Figure 10 shows the line of flow at extremely low discharges will deviate
considerably from the normal channel centerlines. At moderately low discharges, the flow
lines will be closer to the normal centerlines. To account for the deviations, two sets of reach
lengths between stations were used as indicated in Table 1.

Theoretically, cross sections should be perpendicular to the axis of flow. With different flow
lines at low discharges, the ideal orientation of cross sections will vary. To approximate the
changes, two sets of skew angles (Table 2) were specified in the BEC-RAS input; one set for
extremely low flows and the other for moderately low flows. The skew angles, which are.the
angles between the surveyed cross section and the perpendicular to the flow line, can be seen
on Figure 10.

4.5 Loss Coefficients

The Manning's "n" values used for Conewago Rapids and the portion of the East Channel
downstream of the dam were the result of calibrating .the model against river gaging data
collected during December 1995 - August 1996 in the design of the York Haven fish
passage. Because the data collection did not include flow measurements, East Channel flow
rates for each day were estimated from measured headwater elevations at the East Channel
Dam and a head vs. flow rating relationship for spillage at the dam. Corresponding flows
west of Three Mile Island were computed as the difference between the river and East
Channel flows.

Initially, the rating relationship was based on the weir equation and best estimates for the
East Channel Dam crest elevation, effective crest length, and weir coefficient. Subsequently,
from a scaled physical model, Alden Research Laboratories developed a rating curve for the
dam that should be more accurate. Using channel flows based on the ARL curve, the
Manning's "n" values in 'Table 3 were selected based on Reference 11, Page A-22. The
values, which were used in the present analysis, :have a slightly low coefficient (0.038 vs.
0.040) for Stations 47 - 51.1' that, if anything, should tend to overestimate the percentage of
East Channel flow and underestimate the intake water level, which is conservative. Since the

*gaging points at bridges were on the upstream side, the coefficients implicitly include energy
'losses at the north and south bridges.
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For the West and Middle Channels, the likely representative n values are between 0.025 and
0.050. Recognizing the uncertainty in selecting values, JEC-RAS cases were run with
0.025, 0.035, and 0.050. The run that gave the lowest water surface level at the TMINS
intake location was then selected.

4.6 Analysis Procedure

For Cases 1 and 6, a boundary condition was specified at Station 1 to define the water level
vs. flow relationship that would exist after failure of the main dam. In reality, the flow
condition that would result after removal of the main dam would be highly dependent on the
river bed and dam remnants that remained in place, which, of course, would vary with
location along the present dam location.

At locations somewhere between the dam and Station 1, the bed of the river will change from
a hydraulically mild slope at Station 1 to a steep slope at the dam site. Therefore, with the
dam removed, critical depth will exist. Since the location of critical depth cannot be
accurately predicted, a range of water levels was considered for the boundary condition at.
Station 1 to assess the effect on the Middle Channel water surface elevation at the TMINS
intake. The Station 1 conditions corresponded to critical depth (Dc), .1.5*Dc, and 2.0*Dc.
The run that gave the lowest Middle Channel water level at the TMINS intake was then
chosen as the most critical.

For Case 6 it was also necessary to specify a hydraulic control boundary condition at the
downstream end of the Conewago Rapids, Station 20, since the water surface profile in the
rapids can affect East Channel flow rates and levels (and, hence, conditions at the TMINS
intake) at higher river discharges. A 1986 GPU rating curve from Appendices 2 and 3 for the
tailwater at the York Haven station was utilized for the boundary condition at Station 20. In
Case 1, with the East Channel Dam in place and upstream water levels below the minimum
dam crest level (El...278.4), there is no flow in the East Channel and, hence, it was not
necessary to model the Conewago Rapids.

5. CASE 1 ANALYSIS

Nine simulations were run for Case 1 to test the model sensitivity to Manning's n and the
downstream boundary conditions. Manning's n is specified in the HEC-RAS geometry file;
three geometry files were made with different n values of 0.025, 0.035, and 0.050.

Three downstream boundary conditions were specified in HEC-RAS flow files: critical depth
(Dc), 1.5*Dc, and 2.0*Dc. The thalweg at Station 1 is 267.70 ft and critical depth for 1700
cfs is 1.05 ft corresponding to El. 268.75. The boundary condition for critical depth was
specified directly in the first flow file. Fixed water surface elevations of 269.30 ft and
269.80 ft, corresponding to 1.5*Dc and 2.0*IDc, were then used as the boundary condition for
the second and third flow files.
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The combination of three geometry files and three flow files results in nine .separate
sensitivity runs, labeled 1-1 through 1-9. Table 4 summarizes the nine runs with the
calculated flow distribution.between the Middle and West Channels and the resulting water
level. elevations at the TMINS intake. Table 5 gives results for additional stations.

In the 1998 results for this case, the river level at the TMINS intake was 272.21 ft, With 43.%

of flow in the Middle Channel and 57% of flow in the West Channel.

As can be seen from Table 4, the present results proved to be insensitive to the choice of
downstream boundary condition, producing identical results for Station 1 boundary
conditions of Dc, 1.5*Dc, and 2.0*Dc. The minimum waterlelevation at the intake was
c" Computed with ann value of 0.025, so Case 1-I with n = 0.025 and a boundary condition of

* critical depth was chosen as the most conservative case. The river elevation at Station 4 (just
upstream of the TMINS intake) was El. 272.01 ft, and the elevation at Station 3A (just
downstream of the TMINS intake) was El. 271.91 ft. Averaging' the river elevation at the
TMINS intake, .which is located approximately halfway between .the stations, was 271.96 ft.
The flow entering the Middle Channel was 914 cfs (54% of the total:1700 cfs), and the flow7 in the West Channel was 786 cfs (46% of the total 1700 cfs). This flow distribution is nearly
the reverse of the distribution determined in 1998. The difference is probably due to river
bed changes described in the following paragraphs.

Table 5 gives the water elevation, minimum channel elevation, flow, percent flow, channel
velocity, and Froude number for selected stations in the study area. Bottom and water
surface.profiles along the Middle and West Channels are shown on Figures 1 land 12,

[_,• respectively.

The calculated Middle Channel level at the TMINS intake, El. 271.96, is 0.25 feet lower than
the El. 272.21 computed in the 1997-98 study. Prior. to that, -the level was El. 272.3 in the
1987-88 study. The most likely cause of the lower level in the present analysis is that the
bottom elevations in the Middle Channel are generally lower than they were for the 1997-98
study whereas the West Channel's bottom elevations, particularly the upstream, part of the
West Channel, are about the same as before. This can be seen in Figures 13 and 14 that
compare the present and 197-98 bottom and water surface profiles for the two channels.
As noted in the 1998 report, the 1997-98 study was made with cross sections at Stations 12,

! 53, and 52 at the head of Three Mile Island that were surveyed in 1995 and at the other West

and Middle Channel stations that were surveyed in 1987. In the approximately 18 years
since the previous complete survey of the West and Middle Channels, it appears bed changes
have altered the flow distribution and slightly lowered the channel water level at the intake.

6. CASE 6 ANALYSIS

The Case 6 analysis addresses the postulated failure and complete removal of the York
Haven Dam and the East Channel Dam. The intake flow at TMINS was assumed to be 130
cfs. River flows of 1700, 4000, 8000, 12000, 16000, 20000, 25000, and 30000 cfs were
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simulated with HEC-RAS to estimate the resulting water level elevations at the TMINS
intake.

6.1 Case 6 Variations

In addition to eight different river flow rates, Case 6 encompasses variations based on five
variables:

1. Manning's n
As in Case 1, Manning's n values of 0.025, 0.035, and 0.050 were used in the West
and Middle Channels. Values of Manning's n in the East Channel were as indicated
in Section 4.5.

2. Downstream boundary condition at Station 1
As in Case 1, three flow depth alternatives (Dc, 1.5*iDc, and 2.0'Dc) were used for
the Station 1 boundary condition.

3. Reach lengths and skew angles
As noted in Section 4.4, different reach lengths and cross section skew angles were
used for extremely low (1700 and 4000 cfs) river flows and moderately low (8000 -
30000 cfs) river flows.

4. Sensitivity to cross sections at Stations 45.1, 46, and 46.1
Due to missing data in the 2005 hydrographic survey for defining the narrow channel
west of the island at these three stations, data from the 1995 survey were used as
described in Section 4.2. To assess the sensitivity of the water level at the TMINS
intake to the geometry of this sub-channel, a second set of model runs were made
(Cases 6a and 6Ma) by lowering the 1995 bottom elevations in the sub-channel by
two feet.

5. Sensitivity to cross sections in the upper East Channel
The purpose of the Modified Bottom scenario is simply to illustrate the sensitivity of
the TMINS intake water level and the distribution of flow among the three principal
river channels to bottom elevations in the upper East Channel where there are alluvial
bed materials., Section 4.3 describes the cross section modifications.

The combination of these five variables resulted in a total of 72 HEC-RAS model runs (3
Manning's n values, 3 boundary conditions at Station 1; 2 sets of reach lengths and skew
angles; 2 cross sections for the west end of Stations 45.1, 46, and 46.1; and 2 cross section
profiles for the upper East Channel), each with eight river flow rates.

HEC-RAS allows plan files to be assigned long identification (ID) names and short ID
names. The ID names assigned in thisproject reflect the five variables previously
mentioned. Although all 72 model runs are considered Case 6, an "a" was used to indicate
that the cross section data used for the channel at the west end of Stations 45.1, 46, 46.1 is
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the 1995 survey data except the bottom is lowered 2.0 feet and an "M"was used to indicate
the Modified Bottom sub-cases. The plan with thelong ID name of "C6Ma n50 lowq 20cd
72", for example, represents Case 6 with a modified upper East Channel bottom, lowered
elevations at the west end of Stations 45.1, 46, and 46.1, n = 0.050, reach lengths and skew
angles for extremely low flows, and a boundairy condition of 2.0*Dc at Station 1. Short ID
names are limited to.12 characters. Therefore they are abbreviated versions of the long E)
names. Each plan was also numbered from I to 72, which appears as the last number in the
name; this number quickly facilitates matching a plan in the tables with the corresponding
input/output files on the CD that accompanies this calculation.I.,
6.2 Calculation Methodology

Threerating curves were developed for the water surface elevation at Station 1 as a function
of flow at Station 1. Rating points corresponding to critical depth (Dc) occurring at Station 1
were computed by running the same model as for Case 1 but With river flows from 1000 *to
30,000 cfs. Results from that run were used to compute rating points for Station 1 depths ofV 1.5*Dc and 2.0Dc as shown in Table 6.

Because the York Haven Hydroelectric Station cannot operate if the main dam has failed, the
flow in Conewago Rapids will be equal to the river flow less the 130 cfs withdrawn by.1.. TMINS. To compute the water level at the downstream boundary of the East Channel, HEC-
RAS was run with a model of the rapids between Stations 20 and 29; results are shown in
Table 7.

-EC-RAS was run for Cases 6, 6a, 6M, and 6Ma with 18 -sub-cases for each. A summary of
the results are shownin Tables 8, 9, 10, and 11. These tables include the flow split among
the three channels and the water levels near the TMINS intake.

6.3 Calculation Results

F Comparison of Case 6 and 6a results on Tables 8 and 9 indicates the 2.0 ft vertical variation
of the 1995 cross section for the west end of Stations 45.1, 46, and 46.1 does not affect the
Middle Channel water level at the intake. Therefore, it is concluded the 1995 cross sections
are satisfactory substitutes for the portions of those stations that could not be surveyed by
OSL Comparison of results on Tables' 10 and 11 for the Modified Bottom cases (6M.and
6Ma) shows the water level at the intake would be a little lower (less than 0.10 ft) if the
bottom elevations at the west end of the three stations is 2.0 ft lower than in the 1995 survey.
In light of the Modified Bottom hypothesis,, though, this difference is not significant.

Over-the range of river flows from 1700 to 30,000 cfs, the minimum Middle Channel water
level at the TMINS intake occurred with n = 0.025 for the channels west of Three Mile Island
and 1.5*Dc for the depth at Station I. The effect 'of the different Station 1 boundary
conditions on the intake water level was very small (less than 0.10 f) and considerably less
than the effect of the 0.025 to 0.050 range in Manning's n values.
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The water surface elevation in the Middle Channel at the TMINS intake at 1700 cfs river
flow was slightly lower in Cases .6 and 6a (El. 271.93 from Tables 8 and 9) than in Case 1
(El. 271.96) indicating that the combined removal of the both dams would slightly lower the
water level at the intake compared to the loss of York Haven Dam alone. This was the result
of some flow being diverted from the main part of the river to the EastChannel due to the
absence of the East Channel Dam in Case 6. The percent of river flow in the East Channel in
Cases 6 and 6a increased from 6% at 1700 cfs river flow to 11% at 30,000 cfs river flow.

It can be seen from Tables 8 and 10 that the Modified Bottom substantially increased the
percentage of flow in the East Channel to 73% of the river flow at 1700 cfs and 22% at
30,000 cfs river flow. It also significantly lowered the Middle Channel water level at the
intake with 1700 cfs river flow from El. 271.93 in Case 6 to 271.11 in Case 6M. This clearly
indicates that measures should be taken to retard the East Channel discharge if the East
Channel Dam would fail and upstream bed erosion would occur. At very low river flows,
this might be done by bulldozing material into the upper East Channel. At higher river
flows, riprap couldbe dumped from the north bridge to reduce the East Channel discharge
and erosion. In either situation, it would, of course, be necessary to obtain appropriate
approvals and permits.

7. CONCLUSIONS

This updated analysis was performed to evaluate the effect of changes to the river bottom
that have occurred since the last hydrographic survey and analysis. Although the most recent
analysis was completed in 1998, many of the cross sections had not been surveyed since
1987. Consequently, the-present study is the most thorough that has been performed for the
TMINS in the past 18 years ago.

For Case 1, which is a design base condition for the intake structure, the predicted flow at the
upstream end of the Middle Channel increased from 43% to 54% of the 1700 cfs river flow.
However, the corresponding prediction of the Middle Channel water level at the intake fell
by 0.25 ft from El. 272.21 to El. 271.96. This combination of conditions is most likely due to
the lower bottom elevations that presently exist in the Middle Channel compared to those in
the 1997-98 study.

For Case 6, which is a more conservative scenario than required by the NRC, the conclusions
are:
* The 1995 cross sections are satisfactory substitutes for the west portions of the Station

45.1, 46, and 46.1 cross sections that could not be surveyed by OSI.
* Over the range of river flows from 1700 to 30,000 cfs, the minimum Middle Channel

water level at the TMINS intake occurred with n = 0.025 for the channels west of Three
Mile Island and 1.5*Dc for the depth at Station 1.

* The predicted water surface elevation in the Middle Channel at the TMINS intake at 1700
cfs river flow was slightly lower in Case 6 than in Case 1 (El. 271.93 vs. El. 271.96) due
to flow being diverted from the main part of the river to the East Channel.
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0 With the East Channel Dam removed as well as the York Haven Dam, the percent of
river flow in the East Channel increased from 6% at 1700 cfs river flow to 11% at 30,000
cfs river flow.

* Maintaining the elevation of the alluvial bed in the upper East Channel would be
important relative tothe water levels at the TMINS intake if the East Channel Dam
would fail. If that occurs, the upper East Channel bed should be monitored and, if it is
found that the bed is eroding, measures should be taken to retard the East Channel
discharge.
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Table 1.
Reach Lengths

Reach Length, Feet

Extremely Low River Flows Low-Moderate River Flows
(a) (b)

1-1A 1605 1650
IA - 2 1340 1335
2 - 2A 1300 1390
2A - 3 2040 1720
3 - 3A 1200 "1200
3A - 4 1255 1250
4 - 4A 665 670
4A - 5 755 715
5 - 5A 990 950
5A - 53 1095 1050
53-12. 1760 1.770

1 - 1B 2450 1880
1B-7 1450 1460
7 - 7A 1880 1885
7A- 8 2500 1800
8 -BA 1675 1635
8A - 9 2550 2190
9 - 9A 800 775
9A - 10 810 795

10 - 10A 1390 1380
10A- 11 1210 1200
11-12 660 750

45-45.1 920 920.
45.1 -46 520 520
46-46.1 710 710

46.1 -46.18 1085 1085
46.18-47 400 400

47-48 690 " 690
48 - 48A 770 770
48A - 49 1330. 1330
49 - 49A 1150 1150
49A - 50 725 725
50 - 50A .690 690
50A - 51 985 985
51 - 51A 1010 1010
51A- 52 960 960
52-12 1510 1510

Notes:
(a) For example, QR=17 0 0 cfs, the minimum daily flow of record at Harrisburg.

(b) Based on QR= 8 0 0 0 cfs but should apply for 8000 <= QR <= 30000 cfs.
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Table 2
Cross Section Skew Angles

I..

V

CrossSection ..Skew Angle, Degrees.

Extremely Low River Flows Low-Moderate River-Flows
_ _ _ _(a)- (b)

1. .0 0
1 A 0 0
2 11 4

2A 0 0.
-3 0 6
3A 0 0
4 0 0

•4A 9 9
5 18 12

5A. 0
53 0 0

1B 0 6
7 0 _5

7A 0 6
8 16 14

BA 0 0
9 0 7

9A 10 0
10 6 6

1OA 8 0
11 18 15
12 0 " " .0 "

45.1 0 .0
46 0 0

46.1 0 .0
46.18• 0 0

47 0 0
48 7 7

48A 0 0
49 0 0

49A 5 5
50 5 5

50A -7 7
51 4 4

.51A 0__.
52 0 0

Notes:
(a) For example, QR=1700 cfs, the minimum daily flow of record at Harrisburg.

(b) Based on QR=8000 cfs but shouldapply for 8000 <= QR <= 30000 cfs.

1'
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Table 3
Manning Roughness Coefficients

Channel. Station(s) Manning's "n"
Conewago Rapids. 20-29 0.039

East Channel 44-45 0.039
East Channel 45.1 - 46.18 0.03

East Channel 47-51.1 0.038
East Channel 52 0.03

WestMiddle Channel 1 0.025, 0.035, 0.050
. Middle Channel .. . 1.1 -53 0-025, 0.035, 0.050

West Channel 11-Jul 0.025, 0.035, 0.050
Upper Channel 12 0.025, 0.035, 0.050
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Summary Results for TMINS Case 1

CJI

* File Name Station I Boundary Condition Specified Flows (cfs) Calculated Channel Flows Calculated Water Levels (ft NGVD)

Case (1) Geometry Flow Plan Run Output n Description Depth WL Elev River TMINS (3) Middle West Stn 4 Stn 3A Intake

_______ c-ýfs percent(2) cfs Fpercent(2) ________ ______

1-1 (4) tmi.gO5 tm1.f03 Atmi.p01 tmi.r1 itmi.o01 0.025 Dc. 1.05 268.8 1700 130 9141 54% 786 46% 272.01 271.91 271.96

1-2 1mi.g05 tmi.fOl troI.p02 tmi.r02 tmi.o02 0.025 1.5*Dc 1.58 269.3 1700 130 914 54% 786 46% 272.01 271.91 271.96

1-3 tmi.05 tmi.f04 tmi.p03, tmi.r03 tmi.o03 0.025 2.0'Dc 2.10 2698 1700 130 914 54% 786 46% 272.01 271.91 271.96

1-4 tmi.902 *tmi.f03 tmi.p04 tmi.r04 tmi.o04 0.035 Dc 1.05 268.8 1700 130 .9001 53% 800 47% 272.27 272.15 272.21

1-5 tmi.g02 tmi.f01 tmI.p06 tmi.r08 tmi.oO6 0.035 I.5"Dc 1.58 269.3 1700 130 900 53% 800 47% 272.27 •272.15 272.21

1-6 tmi.g02 tmi.f04 tmi.p07 tmi.r07 tmi.o07 0.035 2.0*Dc 2.10 '269.8 1700 130 900 53% 800 47% 272.27 272.15 272.21

1-7 tmi.g04 tmi.f03 tmi.p05 tmi.rO5 tmi.o05 0.050 Dc 1.05 268.8 1700 130 893 53% 807 47% 272.59 272.43 272.51

1-6 tmi.904 imilOl tml.pO8 tmir08 tmi.o08 0.050 1.5*Dc 1.58 269.3 1700 130 893 53% 807 47% 272.58 272.43 272.51

1-9 tmi.g04 tmi.f04 tmi.pO9 tmi.r09 I tmi.o09 0.050 2.0Dc 2.10 269.8 1700 130 893 53% 807 47% 272.58 272.43 272.51

0

0~

CD

CD

Notes:

(1) Cases are referred to by the "Short ID" as specified in HEC-RAS.
(2) Percent flowis the percent of specified river flow (1700 cfs).
(3) 130 cis is withdrawn for the TMINS intake between river stations 4 and 3A in the Middle Channel.
(4) Case 1-1 was selected as most conservative for comparison..

P:\100000\109082\109082.0001\3.Design\Calculations\Case 1\caselresults summary
Results

11/1/2005
Page 1 of 4



Table 5
Selected Results for TMINS Case 1

Plan Reach River Sta Q Q Min Ch El W.S. Elev Vel Chnl Froude #
.(1,3) _ (cfs) (%)(2) (ft) (ft) (fMIs)

Case 1-1 Upper 12.05 1700 100% 270.50 . 274.10 0.45 0.07
Case 1-1 Upper 12 1700 100% 270.50 274.10 0.45 0.07
Case 1-1 Middle 53 914 54% 271.70 274.02 1.31 0.25.
Case 1-1 Middle 4 914 54% 269.40 272.01 0.96 0.14
Case 1-1. Middle 3.1 -784 46% 268.50 271.91 0.56 0.08
Case 1-1 Middle 2 784 46% 268.50 271.19 0.91 0.19
Case 1-1 Middle 1.1 784 46% 269.00 270.84 0.72 0.15
Case 1-1 West 11 786 46% 271.00 274.06 0.60 0.10
Case 1-1 West 7 786 46% 268.20 269.86 2.21 0.54
Case 1-1 West 1.2 786 46% 265.70 269.72 . 0.54 0.07
Case 1-1. WestMiddle 1.05 1570 92% 267.70 268.81 3.78 0.88
Case 1-1 WestMiddle 1 1570 92% 267.70 268.75 4.26 . 1.01

Case 1-2 Upper ... 12.05 1700 100% 270.50 274.10 0.45 0.07
Case 1-2 Upper 12 1700 100% 270.50 274.10 0.45 0.07
Case 1-2 Middle 53 914 54% 271.70 274.02 1.31 0.25
Case 1-2 Middle 4 914 . 54% 269.40 272.01 0.96 ' 0.14
Case 1-2 Middle 3.1 784 46% 268.50 271.91 0.56 0.08
Case 1-2 Middle 2 784 46% 268.50 271.19 . 0.91 0.19
Case 1-2 Middle 1.1 784 46% 269.00 270.68 0.90 0.20
ICase 1-2 West 11 786 46% 271.00 .274.06 0.60 0.10
Case 1-2 West 7 786 46% 268.20 .269.92 1.99 0.48
Case 1-2 West 1.2 786 46% 265.70 269.79 0.52 0.07
Case 1-2 WestMiddle 1.05 1570 92% 267.70 269.30 1.87 0.37
Case 1ý2 WestMiddle 1 1570 92% 267.70 269.30 1.87 0.37

Case 1-3 Upper 12.05 1700 100% 270.50 274.10 0.45 .0.07
Case 1-3 Upper 12 1700 100% 270.50 274.10 0.45 0.07
Case 1-3 Middle 53 914 54% 271.70 274.02 1.31. 0.25
Case 1-3 Middle 4 914 54% 269.40 272.01 0.96 .0.14
Case 1-3 Middle .3.1 784 46% 268.50 271.91 0.56 0.08
Case 1-3 Middle 2 784 46% 268.50 271.21 0.89 0.18
Case 1-3 Middle 1.1 784 46% 269.00 270.47 1.29 0.31
Case 1-3 West 11 786 46% 271.00 274.06 0.60 0.10
Case 1-3 West 7 786 46% 268.20 270.12 1.41 0.31
Case 1-3 West 1.2 786. 46% 265.70 270.03 0.46 0.06
Case 1-3 WestMiddle 1.05 1570 92% 267.70 269.80 1.11* 0.18
Case 1-3 WestMiddle 1 1570 92% 267.70 269.80 1.11 0.18
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Table 5
Selected Results for TMINS Case 1

Plan Reach River Sta Q Q Min Ch El W.S. Elev Vel Chnl Froude #
(1,3) (cfs) (%)(2) (ft) (ft) (ftfs)

Case 1-4 Upper 12.05 1700 100%1" 270.50 274.33 0.38 0.05
Case 1-4 Upper 12 1700 100% 270.50 274.33 0.38 0.05
Case 1-4 Middle 53 900 53% 271.70 274.27 0.99 0.18
Case 1-4 Middle 4 900 53% 269.40 272.27 0.79 0.11
Case 1-4 *Middle. 3.1 770 45% 268.50 -272.15 0.48 0.06
Case 1-4 IMiddle 2 770 . 45% 268.50 271.36 0.73 .0.14
Case 1-4 IMiddle 1.1 7701 45% 269.00 271.01 0.57 0.11
Case 1-4 West 11 800 47% 271.00 274.29 0.50 0.08
Case 1-4. West 7 8001. 47% 268.20 270.18 1.30 0.28
'Case 1-4 West . 1.2 "800 47% .265.70 .269.98 0.48 0.06
Case 1-4 IWestMiddle. 1.05 15701 92% 267.70 268.86 3.50 0.80
Case 1-4 WestMiddle. 1 1570 92% 267.70 268.75 4.26 1.01

Case 1-5 Upper 12.05 1700 .100% 270.50 274.33 0.38 0.05
Case 1-5 • Upper 12 1700 100% •270.50 274.33 0.38 0.05
Case 1-5 Middle 53 900 53% 271.70 '274.27 . 0.99 0.18
Case 1-5 Middle - 4 900' 53% 269.401, 272.27 0.791- 0.11
Case 1-5 1Middle 3.1 770 '45%. 268.501 272.15 0.48 0.06
Case 1-5 Middle 2 770 45% 268.50 271.35 0.74 " 0.14
Case 1-5 Middle 1.1 . 770 .45% 269.00 270.91 0.65 0.1.3
Case 1-5 West 11 800 47% 271.00 274.29. 0.501 0.08
Case 1-5 West 71- 800 47% 268.20 . 270.21 1.25 0.27
Case 1-5 IWest .1.2 800 47% 265.70 270,02 0.47 0.06
Case 1-5 WestMiddle 1.05 1570 '92% " 267.70 269.30 1.87 0.37
Case 1-5 WestMiddle 1 1570 92% 267.70 269.30 1.87 0.37

Case 1-6 Upper '12.05 1700 100% 270.50 274.33 0.38' 0.05
Case 1-6 Upper 12, 1700 100% 270.50 274.33 0.38 0.05

Case 1-6 Middle 53 900 53% 271.70 274.27 0.99 0.18
Case 1-6 Middle 4 900 53% 269:40 272.27 0.79 0.11
Case 1-6. Middle 3.1 7701 45% 268.50 272.15 0.48 0.06
Case 1-6 Middle " 2 770 45% 268.50 271.35 0.73 0.1.4
Case 1-6 Middle 1.1 770 45% 269:00 270.75 0.80, 0:17
Case 1-6. West 11i 800 47% 271.001 274629 0.50 0.08
Case 1-6 West 17 7 800 47% 268.20 270.34 1.04 .0.21
Case 1-6 West 1 '1.2 800 47% 265.70 270.19 0.43 0.05
(Case 1-6 WestMiddle 1.05 1570 92% 267.70 269.80 1.10 0.18
Case 1-6' WestMiddle 1 1570 92% 267.70' 269.80 1.1.1 1 0.18

F:
("'V

L
I.

I'''..

1:
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Table 5
Selected Results for TMINS Case 1

Plan Reach -River Sta 0 Q Min Ch El W.S. Elev Vel Chnl Froude #
(1,3) (cfs) (%)(2) (ft) (ft) (MfIs)

Case 1-7 Upper 12.05 1700 100% 270.50 274.60 0.32 0.04
Case 1-7 Upper 12 1700 100% 270.50 274.60 0.32 0.04
Case 1-7 Middle 53 893 53% 271.70 274.53 0.76 0.13
Case 1-7 Middle 4 893 53% 269.40 -272.59 0.66 0.09
Case 1-7 Middle 3.1 763 45% 268.50 272.43 •0.41 0.05
Case 1-7 Middle 2 763 45% 268.50 271.58 0.58 0.10
Case 1-7 Middle 1.1 763 45% 269.00 271.23 0.46 0.08
Case 1-7 West 11 807 47% 271.00 274.56 0.41 0.06
Case 1-7 West 7 807 47% 268.20 270.55 0.80 0.15
Case 1-7 West 1.2 807 47% 265.70. 270.31 0.41 0.05
Case 1-7 WestMiddle 1.05 .1570 • 92% 267.70 268.90 3.27 0.74
Case 1-7 WestMiddle 1 1570 92% 267.70 268.75 4,26 1.01

Case 1-8 Upper 12.05 1700 100% 270.50 274.60 0.32 0.04.
Case 1-8 Upper 12 1700 100% 270.50 274.60 0.32 0.04
Case 1-8 Middle 53 893 53%. 271.70 274.53 0.76 0.13
Case 1-8 Middle 4 893 53% 269.40 272.58 0.66 0.09
Case 1-8 Middle 3.1 763 45% 268.50 272.43 0.41 0.05
Case 1-8 Middle 2 763 45% 268.50 271.56 0.59 0.10
Case 1-8 Middle 1.1 763 45% 269.00 271.16 0.49 0.08
Case 1-8 West 11 807 .47% 271.00 274.56 0.41 0.06
Case 1-8 West 7. 807 47% 268.20 270.57 0.79 0.15
Case 1-8 West 1.2 807 47% 265.70 270.33 0.40 0.05
Case 1-8 WestMiddle 1.05 1570 92% 267.70 269.31 1.86 • 0.37
Case 1-8 WestMiddle 1 1570 92% 267.70 269.30 1.87 0.37

Case 1-9 Upper 12.05 1700 100% 270.50 274.60 0.32 0.04

Case 1-9 Upper 12 1700 100% 270.50 274.60 0.32 0.04
Case 1%9 Middle 53 893 .53% 271.70 274.53 0.76 0.13
Case.1 -9 Middle 4 893 53% 269.40 272.58 0.66 0.09
Case 1-9 Middle 3.1 763 45% 268.50 272.43 0.41 0.05
Case 1-9 Middle 2 763 45% 268.50 271.54 0.60, 0.10
Case 1-9 Middle 1.1 763 45% 269.00 271.04 0.55 0.10
Case 1-9 West 11 .807 47% 271.00 274.56 0.41 0.06
Case 1-9. West 7 807 47% 268.20 270.63 0.73 0.14
Case 1-9 West 1.2 807 47% 265.70 270.43 0.39 0.05

Case 1-9 WestMiddle 1.05 1570 92% 267.70 269.80 1.10 0.18
Case 1-9 WestMiddle 1 1570 92% 267.70 269.80 1.11 0.18

Notes:

(1) Cases are referred to by the "Short ID" as specified in HEC-RAS.
(2) Percent flow is the percent of specified river flow (1700 cfs); note that 130 cfs is withdrawn for
the TMINS intake between river stations 4 and 3A in the Middle Channel.
(3) Case 1-1 was selected as most conservative for comparison.
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Table 6
Boundary Conditions for Station I

Flow Dc W.S. Elev 1.5*Dc W.S. EIev 2.0*Dc W.S. Elev
(cfs) (ft) A It . (ft) (ft) (ft) (ft)

1000 0.81 268.51. 1.22 268.92 1.62 269.32
17001 1.05 268.75 1.58 269.28 2.10 269.80
4000 1.52 269.22 2.28 269.98 3.04 270.74
8000 2.02 269.72 3.03 270.73 4.04 271.74

12000 2.44 270.14 3.66 271.36 4.88 272.58
.16000 . 2.77 270.47 4.16 271 ,86 5.54 273.24
20000 3.01 270.71 . 4.51 272,22 .6.02 273.72
25000 3.37 271.07 5.06 272.76 6.74 274.44
30000 3.60 271.30 5.401 273.10 7.20 274.90

r

[71
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Table 7
Results from Conewago Rapids Model

River Sta Q Total Min Ch El W.S. Elev Vel Chnl Froude #
(cfs) (ft) (ft) (ftls)

29 1570 260.0 262.59 3.01 0.52
29 3870 260.0 263.63 3.14 0.46
29 7870 260.0 264.65 3.73 0.42
29 .11870 260.0 265.35 4.34 0.44
29 15870 260.0 265.97 4.71 0.48
29 19870 .260.0 266.52 4.94 0.48
29 24870 260.0 267.09 5.25 0.48
29 29870 260.0 267.60 5.52 0.49

24.3 1570 257.0 259.49 3.61 0.65
24.3 3870 257.0 260.26 4.81 0.68
24.3 7870 257.0 261.17 6.05 0.71
24.3 11870 257.0 261.87 6.88 0.73
24.3 15870 257.0 262.49 7.45 0.74
24.3 19870 257.0 263.02 . 7,96 0.75
24.3 24870 257.0 263.66 8.38 0.75
24.3 29870 257,0 264.28 8.62 0.74

24.2 1570 25.1.8 255.12 4.35 0.61
24.2 3870 251.8 256.42 4.75 0:62
24.2. 7870 251.8 257.52 5.86 0.63
24.2 11870 251.8 258.39 6.61 0.64
24.2 15870 251.8 259.12 7.23 0.64
24.2 19870. 251.8 259.79 .7.72 0.64
24.2 24870 251.8 260.55 8.26 0.64
24.2 29870 251.8 261.21 8.74 0.68

24.1 1570 250.0 252.81 3.57 . 0.43
24.1 3870 250.0. 254.24 5.01 0.51
24.1 7870 250.0 256:12 5.22 0.53
24.1 11870 250.'0 257.33 5.51 0.50
24.1 15870 250.0 258.18 5.98 0.52
24.1 19870 250.0 258.91 6.31 . 0.52
24.1 24870 250.0 259.68 6.72 0.53
24.1 29870 250.0 260.31 7.17 0.54

24 1570 250.0 252.45 1.48 0.17
24 3870 250.0 253.80 2.29 0.21
24 7870 250.0 255.45 3.10 0.26
24 11870 250.0 256.65 3.63 0.29
24 15870. 250.0 257.47 4.11 0.32
24 19870 . 250.0 258.16 4.51 0.35
24 24870 250.0 258.87 4.94 0.37
24 29870 250.0 259.45 5.34 0.39

P:\100000\109082\109082.0001\3.Design\Calculations\Case 6\conewagorapids
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Table 7
Results from Conewago Rapids Model

f.

F..

I.

1
I:

River Sta Q Total Min Ch El W.S. Elev Vel Chnl Froude #
(cfs) (ftI Aft) (ft/s) -

23 1570 250.0 252.13 . 1.35 0.17
*23 :3870 250.0 253.41 1.97 0.20
23 7870 250.0 * 254.99 2.58 0.22
23 11870 250.0 256.07 2.94 0.26
23 15870 250.0 256.78 3.32 0.28
23 19870 250.0 257.39 3.64 0.29
23 24870 250.0 258.05 4.01 0.31
23 29870 250.0 258.58 4.38 0.32

22 1570 248.0 251.48 1.48 0..16
22 3870 248.0 252.47 2.57 0.27
22 7870 248.0 253.69 3.44 0.39
22 11870 248.0 254.57 3.69 0.38
22 15870 248.0. 255.23 4.00 0.39
22' 19870 248.0 255.81: 4.23- 0.40
22 24870 248.0 256.44 4.47 0.39
22 29870 248.0 256.81 .4.92 0.41

21 1570 248.0 251:3.1 0.83 0.09
21 3870 248.0 252.01 1.58 0.17
21 7870 248.0 252.87 2.42 0.23

.21 11870 248.0 253.52 3.06 0".28
21 15870. 248.0 254.12 , 3.51 0.30
21 19870 248.0 254,70 3.84 0.32
21 24870 24810 255.34: 4.18 0.33
21 29870 248.0 255.48 4.88 0.39

20 1570 242.01. 251.30 0.15 0.01
20 3870 242.0 251.96 0.34 0.02
20 7870 242.0 252.77 0.62 0.04
20 11870: 242:0 253.36 0.87 0,05
20 15870 242.0 :253.90 1.i1 0.06
20 1 9870 242.0 . 254.43 1.30 0.07
20 24870 242.0 255.01 1.54. 0.09
201 29870 242'.0 255.00 1.85 0.10

F
f

.1
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GE Betz, Inc. Material Safety Data Sheet
4636 Somerton Road
Trevose, PA 19053 Issue Date: 23-APR-2001
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

CORTROL IS104

PRODUCT APPLICATION AREA:

OXYGEN SCAVENGER.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

10117-38-1 SULFUROUS ACID,DIPOTASSIUM SALT
Transient irritant; potential sensitizer (skin and

respiratory)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

WARNING

May cause moderate irritation to the skin. Potential skin
sensitizer. May cause moderate irritation to the eyes. May cause
irritation to mucous membranes. Repeated exposure may result in
respiratory sensitization.

DOT hazard is not applicable
Emergency Response Guide is not applicable



Odor: Slight; Appearance: Colorless To Light Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause moderate irritation to the
skin. Potential skin sensitizer.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Primary route of exposure;May cause irritation to mucous membranes.
Repeated exposure may result in respiratory sensitization.

INGESTION EFFECTS:
May cause gastrointestinal irritation with possible nausea,
vomiting, abdominal discomfort and diarrhea.

TARGET ORGANS:
Prolonged or repeated exposures may cause primary irritant
dermatitis and/or allergic respiratory reactions.

MEDICAL CONDITIONS AGGRAVATED:
Asthma.

SYMPTOMS OF EXPOSURE:

May cause local irritation or a sensitization reaction upon direct
contact with skin or respiratory tract.

4FIRST AID MEASURES

SKIN CONTACT:

Wash thoroughly with soap and water. Remove contaminated clothing.
Thoroughly wash clothing before reuse. Get medical attention if
irritation develops or persists.

EYE CONTACT:

Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:

If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:

Do not feed anything by mouth to an unconscious or convulsive

victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:

No special instructions

5 FIRE FIGHTING MEASURES



FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING.:
Normal chemical handling.

STORAGE:
• Keep containers closed when not in use. Protect from freezing.

Preferably stored between 40-IOOF (5-40C).

8 EXPOSURE CONTROLS I PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

SULFUROUS ACID,DIPOTASSIUM SALT
PEL (OSHA): NOT DETERMINED
TLV (ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:

neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:

splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES



Specific Grav.(70F,21C) 1.462
Freeze Point (F) < -30
Freeze Point (C) < -34
Viscosity(cps 70F,21C) 7

Odor
Appearance
Physical State
Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether=l)

Vapor Pressure (mmHG)
Vapor Density (air=l)

% Solubility (water)

Slight
Colorless To Light Yellow
Liquid
> 200F > 93C

9.7
< 1.00

- 18.0

< 1.00

100.0

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
"B"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT:
NOTE - Estimated value

Dermal LD50 RABBIT:
NOTE - Estimated value

>1,000 mg/kg

>2,000 mg/kg

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

Daphnia magna 48 Hour Static Screen
50% Mortality= 2000; 0% Mortality= 1000 mg/L

Fathead Minnow 96 Hour Static Renewal Bioassay
LC50= 1760; No Effect Level= 1250 mg/L

BIODEGRADATION
Product contains only inorganics that are not subject to typical
biological degradation. Assimilation by microbes may occur in
waste treatment or the environment.

13 DISPOSAL CONSIDERATIONS



If this undiluted, product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
)waste disposal may be more restrictive or otherwise different from

federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

FOOD AND DRUG ADMINISTRATION:

ALL ingredients in this product are authorized in 21CFR173.310
for use as boiler water additives where the steam may contact
food.

SARA SECTION 312 HAZARD CLASS:
Immediate(acute);Delayed(Chronic)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

.No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health 2 Moderate Hazard
Fire 0 Minimal Hazard
Reactivity 0 Minimal Hazard
Special NONE No special Hazard
(1) Protective Equipment B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE
DATE REVISIONS TO SECTION: SUPERCEDES

Ii



MSDS status: 14-FEB-1997

23-APR-1997

11-JUL-1997

23-APR-2 001

15

15

4

** NEW **

14-FEB-1997

23-APR-1997

11-JUL-1997



Material Safety Data Sheet - SPECTRUS NX1 106

1/9 1%i

06_11%iRior14 GE Betz
GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

Material Safety Data Sheet

Issue Date: 17-MAY-2001

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

I PRODUCT IDENTIFICATION
PRODUCT NAME:

SPECTRUS NX1I06

PRODUCT APPLICATION AREA:

WATER-BASED MICROBIAL CONTROL AGENT.

2 COMPOSITION / INFORMATION ON INGREDIENTS
Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

-10377-6b--3

26172-55-4

MAGNESIUM NITRATE
Oxidizer; irritant (eyes and skin)

5 -CHLORO-2-METHYL-4 -ISOTHIAZOLIN-3-ONE
Corrosive; toxic (by ingestion and skin absorption);
sensitizer (skin)

No component is considered to be a carcinogen by the National Toxicology
Program, the .International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for

.carcinogens.

HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

Corrosive to skin. Skin sensitizer with delayed onset of symptoms.
Corrosive to the eyes., Mists/aerosols cause irritation to the upper
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Material Safety Data Sheet- SPECTRUS NY11UU

respiratory tract.

DOT hazard: Cbrrosive to skin
Emergency Response Guide #153

( Odor: Slight; Appearance: Light Yellow To Green, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin. Skin sensitizer with
delayed onset of symptoms.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

J" INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Prolonged or repeated exposures may cause tissue necrosis and/or
skin sensitization.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Direct contact with skin will cause severe delayed skin reactions
or burns if not washed off .immediately- follow first aid
instructions.

I FIRST AID MEASURES
SKIN CONTACT:

URGENT! Wash thoroughly with soap and water. Remove contaminated
clothing. Get immediate medical attention. .Thoroughly wash clothing
before reuse.

EYE CONTACT:
U URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact lenses. Hold eyelids
apart. Get immediate medical attention.

INHALATION:
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Material Safety Data Sheet- SPECTRUS NX1106

If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
Material is corrosive. It may not be advisable to induce vomiting.
Possible mucosal damage may contraindicate the use of gastric
lavage.

5 FIRE FIGHTING MEASURES
FIRE FIGHTING INSTRUCTIONS:

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to skin
UN3265;Emergency Response Guide #153

6 ACCIDENTAL RELEASE MEASURES
PROTECTION AND SPILL CONTAINMENT:

Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Do not add decontaminant solution to waste drum containing biocide
or adsorbent. Decontaminate floor residual with 10% metabisulfite
solution. Use 10 volumes of.solution to one volume of spill.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility, in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Dispose of in approved pesticide fac'ility or according to
label instructions.

7 HANDLING & STORAGE
HANDLING:

Contains an oxidizer. Avoid all contact with reducing 'agents, oils,
greases; organics and acids. Corrosive to skin and/or eyes..

STORAGE:
Keep containers closed when not' in use. Store between 20-IOOF for
no more than 6 months.. Store upright in original vented containers.
Product evolves C02 slowly. Store' samples in plastic bottles due to
pressure build-up . < 1.00

3 EXPOSURE CONTROLS / PERSONAL PROTECTION
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EXPOSURE LIMITS
CHEMICAL NAME

/
MAGNESIUM NITRATE

PEL (OSHA): NOT DETERMINED
TLV (ACGIH) : NOT DETERMINED

5 -CHLORO-2 -METHYL-4 - ISOTHIAZOLIN-3 -ONE
PEL (OSHA) : NOT DETERMINED
TLV (ACGIH): NOT DETERMINED
MISC: Note-mfg. sugg. exp. limit:0.1 mg/m3 TWA;0.3mg/m3 STEL total
isothiazoline).

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with organic vapor/acid gas cartridges and
dust/mist prefilters.

SKIN PROTECTION:
gauntlet-type butyl gloves, chemical resistant apron-- Wash
off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

f.

9 PHYSICAL & CHEMICAL PROPERTIES
Specific Gray. (70F,21C) 1.033 Va
Freeze Point (F) 28 Va
Freeze Point (C) -2.
Viscosity(cps 70F,21C) 8

por Pressure (mmHG)
por Density (air=l)

Solubility (water)

-18.0

< 1.00

100.0

Odor
Appearance
Physical State
Flash Point P-M(CC)
pH'As Is (approx..)
Evaporation Rate (Ether=l)

Slight
Light Yellow To Green
Liquid

> 200F > 9.3C
3.0

< 1.00

NA not applicable ND not determined

C SITABILITY & REACTIVITY
STABILITY:

file:I//CI/Documents and Settings/045348.1NDGE...sktop/SPECTRUS NXI 106_files/SPECTRUSNX1106.htmr (4 of 7)'[1/31/2005 4:21:48 PM]



Material Safety Data Sheet - SPECTRUS NX1106

Stable under normal storage conditions.
HAZARDOUS POLYMERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with strong oxidizers.
DECOMPOSITION PRODUCTS:

Thermal decomposition. (destructive fires) yields elemental oxides.
INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

"B"

11 TOXICOLOGICAL INFORMATION
Oral LD50 RAT: >5,000 mg/kg
Teratology : NEGATIVE
Dermal LD50 RABBIT: >2,000 mg/kg

NOTE - Estimated value
Skin Sensitization HUMAN: POSITIVE
Non-Ames Mutagenicity NEGATIVE

12 ECOLOGICAL IiNFORMATION
AQUATIC TOXICOLOGY

Bluegill Sunfish 96 Hour Static Acute Bioassay
LC50= 12.1; No Effect Level= 6.5 mg/L

Daphnia magna 48 Hour Flow-Thru Bioassay
LCS0= 2.9; 10% Mortality= .6 mg/L

Fathead Minnow 36 Day Early Life Stage Test
LOEC= 4; No Effect Level= 1.3. mg/L

Fathead Minnow 96 Hour Flow-Thru Bioassay
LC50= 6.6; No Effect Level= 2.5 mg/L

Rainbow Trout 14 Day Chronic Bioassay
LCS0= 4.6; No Effect Level= 3.3 mg/L

Rainbow Trout 96 Hour Static Acute Bioassay
LC50= 8.7; No Effect Level= 6.5 mg/L

Sheepshead Minnow 96 Hour Static Acute Bioassay
LCS0= 20; No Effect Level= 12 mg/L

BIODEGRADATION
BOD-28 (mg/g): 0
BOD-5 (mg/g) 0.
COD (mg/g): 17
TOC (mg/g) : 6.

13 DISPOSAL CONSIDERATIONS
If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.
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.14 TRANSPORT INFORMATION
DOT HAZARD: Corrosive to skin

UN / NA NUMBER: UN3265( DOT EMERGENCY RESPONSE GUIDE #: 153

15 REGULATORY INFORMATION
TSCA:

This is an EPA registered biocide and is exempt from TSCA
* inventory requirements.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

FIFRA REGISTRATION NUMBER:
3876- 143

FOOD AND DRUG ADMINISTRATION:
The ingredients in this product are approved by FDA under 21 CFR
176.300.

USDA FEDERALLY INSPECTED MEAT AND POULTRY PLANTS:
SEC.G7

SARA SECTION 312 HAZARD CLASS:
Immediate(acute);Delayed(Chronic)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
CAS# CHEMICAL NAME RANGE
10377-60-3 MAGNESIUM NITRATE 2.0-5.0%

( -,.LIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

""6 OTHER INFORMATION
NFPA/HMIS CODE TRANSLATION

Health 3 Serious Hazard
Fire 0 Minimal Hazard
Reactivity 0 Minimal Hazard
Special CORR DOT corrosive

(1) Protective Equipment D Goggles,Face Shield,Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment

recommendations.

CHANGE LOG
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MSDS status:

EFFECTIVE
DATE

03 -OCT-1997

02-DEC-1997
23-DEC-1997
01-MAY-1998
08-APR-1999

17-MAY-2001

REVISIONS TO SECTION:

15
15
15;EDIT:9

;EDIT:9

4,16

SUPERCEDES.

** NEW **
03-OCT-1997
02 -DEC-1997
23-DEC-1997
01-MAY-1998

08-APR-1999
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CorporateLogo

ISSUE DATE: 03-MAY-2000

MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTH/ACCIDENT)
(800) 877-1940 (USA)

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH: 3
FLAMMABILITY: I
REACTIVITY: 0

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

INHIBITOR AZ8100

PRODUCT APPLICATION AREA:

WATER-BASED CORROSION INHIBITOR.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS # CHEMICAL NAME

64665-57-2 BENZOTRIAZOLE,METHYL, SODIUM SALT (SODIUM
TOLYLTRIAZOLE),(TTA)
Corrosive (eyes and skin); toxic (by ingestion)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER
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Corrosive to skin. Corrosive to the eyes. Mists/aerosols cause
irritation to the upper respiratory tract.

DOT hazard: Corrosive to skin
Emergency Response Guide #154(• Odor: Mild; Appearance: Amber, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:

Primary route of exposure; Corrosive to skin.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of the gastrointestinal
tract.

TARGET ORGANS:
Prolonged or repeated exposures may cause tissue necrosis.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Causes redness or itching of skin, possibly leading to burns
(dependent on the length of exposure).

4 FIRST AID MEASURES

SKIN CONTACT:
Remove clothing. Wash area with large amounts of soap solution or
water for 15 min. Immediately contact physician.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:
Remove to fresh air. Apply necessary first aid treatment.
Immediately contact a physician.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

FIRE FIGHTING MEASURES
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FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOM'POSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C SETA(CC)

MISCELLANEOUS:
Corrosive to skin
UN1719;Emergency Response Guide #154

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Alkaline. Corrosive(Skin/eyes). Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Store in cool ventilated
location. Store away from oxidizers.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

BENZOTRIAZOLE,METHYL, SODIUM SALT (SODIUM TOLYLTRIAZOLE), (TTA)'
PEL (OSHA): NOT DETERMINED
TLV (ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
gauntlet-type neoprene gloves, chemical resistant apron--

file ://C:\Documents%20and%20Settings\NB 174\Local%20Settings\Temporary%20Internet%20... 03/20/2007



Wash off after each use. Replace as necessary.
EYE PROTECTION:

splash proof chemical goggles, face shield

PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.215 Vapor Pressure (mmHG) 18.0
Freeze Point (F) -25 Vapor Density (air=l) < 1.00
Freeze Point (C) -32
Viscosity(cps 70F,21C) 190 % Solubility (water) 100.0

Odor Mild
Appearance Amber
Physical State Liquid
Flash Point SETA(CC) > 200F > 93C
p11 As Is (approx.) 13.0
Evaporation Rate (Ether=l) < 1.00

[ NA = nrot applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.HAZARDOUS POLYI4ERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with acids.
DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
.. ' BETZDEARBORN INTERNAL PUbMPOUT/CLEANOUT CATEGORIES:

. 'C "

11 TOXICOLOGICAL INFORMATION

S Oral LD50 RAT: 1,150 mg/kg
Dermal LD50 RABBIT: >2,000 mg/kg

NOTE - Estimated value

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

Daphnia magna 48 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.

LC50: 243 mg/L
No Effect Level: 75 mg/L

Bluegill Sunfish 96 Hour Static Acute Bioassay

LC50: 109.3 mg/L
No Effect Level: 42 mg/L

5 } Mysid Shrimp 48 Hour Static Acute Bioassay

file ://C :\Documents%20and%20Seffings\NB I 74\Local%2oSettings\Temporary%201ntemet% 20 ... 03/20/2007



LC50: 166 mg/L
No Effect Level: 10 mg/L

Sheepshead Minnow 48 Hour Static Acute Bioassay

LC50: 475 mg/L
No Effect Level: 370 mg/L

Fathead Minnow 96 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.

LC50: 105 mg/L
No Effect Level: 75 mg/L

Rainbow Trout 96 Hour Static Renewal Bioassay

LC50: 34 mg/L
No Effect Level: 15 mg/L

Ceriodaphnia 48 Hour Static Renewal Bioassay

LC50: 147 mg/L
No Effect Level: 37 mg/L

BIODEGRADATION
COD (mg/gm): 810
TOC (mg/gm): 280
BOD-5 (mg/gm): 4
BOD-28 (mg/gm): 22

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Corrosive to skin
UN / NA NUMBER: UN1719
DOT EMERGENCY RESPONSE GUIDE #: 154

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

SARA SECTION 312 HAZARD CLASS:
Immediate (acute) ;Delayed (Chronic)
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SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
,

-v.

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS

Health
Fire
Reactivity
Special
(1) Protective Equipment

3
1
0
CORR
D

CODE TRANSLATION

Serious Hazard
Slight Hazard
Minimal Hazard
DOT corrosive
Goggles,Face Shield, Gloves,Apron

.

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

-- V

EFFECTIVE
DATE REVISIONS TO SECTION:

MSDS status: 28-JAN-1997
19-FEB-1997
03-OCT-1997
29-MAY-1998
08-FEB-1999
15-JUN-1999
30-AUG-1999
03-MAY-2000

12
8
12
3,5,14
12
4;EDIT:9
12

SUPERCEDES

** NEW **

28-JAN-1997
19-FEB-1997
03-OCT-1997
29-MAY-1998
08-FEB-1999
15-JUN-1999
30-AUG-1999

I

(.
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WE Bet)

GE Betz, Inc. Material Safety Data Sheet
4636 Somerton Road
Trevose, PA 19053 Issue Date: 16-NOV-2001
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

SPECTRUS CT1300

PRODUCT APPLICATION AREA:

WATER-BASED MICROBIAL CONTROL AGENT.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
• -U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to

additional sections of this MSDS for our assessment of the potential
hazards of this formulation. This product is subject to the Pennsylvania
and New Jersey Worker and Community Right to Know Law.

HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

68424-85-I (C12-16)ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDE
Corrosive (eyes and skin) ;toxic (by ingestion)

64-17-5 ETHYL ALCOHOL (ETHANOL)
Flammable liquid; irritant (eyes); potential liver
and kidney toxin; may cause CNS depression

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at Pennsylvania thresholds
for carcinogens.

NON-HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

7732-18-5 WATER

3 HAZARDS IDENTIFICATION



EMERGENCY OVERVIEW

DANGER

Corrosive to skin. Potential skin sensitizer. Corrosive to the
eyes. Vapors, gases, mists and/or aerosols may cause irritation to
upper respiratory tract.

DOT hazard: Corrosive to skin, Flammable
Emergency Response Guide #132
Odor: Mild; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide or foam--Avoid water if possible.

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin. Potential skin
sensitizer.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Vapors, gases, mists and/or aerosols may cause irritation to upper
respiratory tract.

INGESTION EFFECTS:
Toxic;
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Prolonged or repeated exposures may cause CNS depression, tissue
narcroses, skin sensitization, and/or txicity to the liver and
kidney.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Inhalation of vapors/mists/aerosols may cause eye, nose, throat and
lung irritation. Skin contact may cause severe irritation or burns.

4 FIRST AID MEASURES

SKIN CONTACT:
URGENT! Wash thoroughly with soap and water. Remove contaminated
clothing. Get immediate medical attention. Thoroughly wash clothing
before reuse.

EYE CONTACT:
URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact lenses. Hold eyelids
apart. Get immediate medical attention.



INHALATION:
Remove to fresh air. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get immediate
medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive

__-' victim. Dilute contents of stomach. Induce vomiting by one of the
standard methods. Immediately contact a physician.

NOTES TO PHYSICIANS:
Material is corrosive. It may not be advisable to induce vomiting.
Possible mucosal damage may contraindicate the use of gastric
lavage.

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide or foam--Avoid water if possible.

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
130F 54C P-M(CC)

MISCELLANEOUS:
Corrosive to skin, Flammable
2920 ;Emergency Response Guide #132

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:

Ventilate area. Use specified protective equipment. Contain and
I/• absorb on absorbent material. Place in waste disposal container.

Remove ignition sources. Flush area with water. Spread sand/grit.
DISPOSAL INSTRUCTIONS:

Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Dispose of in approved pesticide facility or according to
label instructions.

7 HANDLING & STORAGE

HANDLING:
Combustible. Corrosive to skin and/or eyes.

STORAGE:

Keep containers closed when not in use. Keep away from flames or
sparks. Bond containers during filling or discharge when performed
at temperatures at or above the product flash point.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

CHEMICAL NAME

(C12-16)ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDE
PEL (OSHA): NOT DETERMINED
TLV (ACGIH): NOT DETERMINED

\I
i



ETHYL ALCOHOL (ETHANOL)
PEL (OSHA): 1,000 PPM

TLV (ACGIH): 1,000 PPM

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with organic vapor cartridges and dust/mist
prefilters.

SKIN PROTECTION:
gauntlet-type neoprene gloves, chemical resistant apron--
Wash off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 0.965 Vapor Pressure (mmHG) 44.0
Freeze Point (F) -7 Vapor Density (air=l) < 1.00
Freeze Point (C) -22
Viscosity(cps 70F,21C) 73 % Solubility (water) 100.0

Odor Mild
Appearance Colorless To Yellow
Physical State Liquid
Flash Point P-M(CC) 130F 54C
pH As Is (approx.) 8.9
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
'1B1

11 TOXICOLOGICAL INFORMATION



Oral LD50 RAT: 445 mg/kg
Dermal LD50 RABBIT: >1,800 mg/kg
Skin Sensitization G.PIG: NEGATIVE

NOTE - Active component was neither a photoallergen nor a skin
sensitizer

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Annelida(Lumbriculus variegatus) 96 Hour Acute Toxicity

LC50= 1.47; LC10= .37 mg/L
Benthic Crustacean(Gammerus pseutolimnaeus) 96 Hour Acute
Toxicity

LC50= .07 mg/L
Ceriodaphnia 48 Hour Static Renewal Bioassay

.LC50= .35; No Effect Level= .15 mg/L
Channel Catfish 96 Hour Acute Toxicity

LC50= .86; No Effect Level= .54 mg/L
Daphnia magna 48 Hour Flow-Thru Bioassay

fLC50= .04; No Effect Level= .026 mg/L
Daphnia magna 48 Hour Static Acute Bioassay

LC50= .11; No Effect Level= .06 mg/L
Daphnia pulex 48 Hour Static Renewal Bioassay

fLC50= .05; No Effect Level= .031 mg/L
Fathead Minnow 96 Hour Flow-Thru Bioassay

LC50= .72; No Effect Level= .41 mg/L
Freshwater Snail(Physa sp.) 96 Hour Acute Toxicity

LC50= .46; No Effect Level= .36 mg/L
Menidia beryllina (Silversides) 96 Hour Flow-Thru Bioassay

LC50= .62; No Effect Level= .35 mg/L
Midge larvae (Chironomus tentans) 96 Hour Acute Toxicity

fLC50= .5; No Effect Level= .13 mg/L
Mysid Shrimp 96 Hour Flow-Thru Bioassay

LCS0= .16; No Effect Level= .03 mg/L
Rainbow Trout 96 Hour Flow-Thru Bioassay

LC50= 2; No Effect Level= 1.2 mg/L
Sheepshead Minnow 96 Hour Flow-Thru Bioassay

LC50= 1.76; No Effect Level= 1 mg/L

BIODEGRADATION
BOD-28 (mg/g): 156
BOD-5 (mg/g): 43
COD (mg/g): 1470
TOC (mg/g): 380

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D001=Ignitable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION



DOT HAZARD:
UN / NA NUMBER:
DOT EMERGENCY RESPONSE GUIDE #:

Corrosive to skin, Flammable
2920

15 REGULATORY INFORMATION

TSCA:
This is an EPA registered biocide and is exempt from TSCA
inventory requirements.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

FIFRA REGISTRATION NUMBER:
3876- 149

POTABLE WATER APPROVAL:
NSF Certified. Maximum use for disinfection and oxidation
3.Smg/L. Maximum use for reverse osmosis and distillation 10
mg/L.

FOOD AND DRUG ADMINISTRATION:
21 CFR 176.300 (slimicides for wet end use)
When used in this specified application, all ingredients
comprising this product are authorized by FDA for the
manufacture of paper and paperboard that may contact aqueous
and fatty foods as per 21 CFR 176.170(a)(4).

USDA FEDERALLY INSPECTED MEAT AND POULTRY PLANTS:
SEC.G5,G7

SARA SECTION 312 HAZARD CLASS:
Immediate(acute);Delayed(Chronic);Fire

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health
Fire
Reactivity
Special
(1) Protective Equipment

3 Serious Hazard
2 Moderate Hazard
0 Minimal Hazard

CORR DOT corrosive
D Goggles,Face Shield,Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE
DATE REVISIONS TO SECTION: SUPERCEDES

** NEW **MSDS status: 12-NOV-1998



03-MAY-2000 12
05-JUL-2001 12
24-SEP-2001 3,4,5,7,8,14,16
16-NOV-2001 12

12-NOV-1998

03-MAY-2000

05-JUL-2001

24-SEP-2 001
• )
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GE Betz

K GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053

Material Safety DataSheet

Issue Date: 17-MAY-2001
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940
f

1 PRODUCT IDENTIFICATION
j•

\ PRODUCT NAME:

SPECTRUS DT1400

PRODUCT APPLICATION AREA:

A DETOXIFYING AGENT

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation. This product is subject to the Pennsylvania
and New Jersey Worker and Community Right to Know Law.

HAZARDOUS INGREDIENTS:

1.~ CAS#

14464-46-1

:~ )
14808-60-7

15468-32-3

CHEMICAL NAME

RESPIRABLE CRISTOBALITE (CRYSTALLINE SILICA)
Irritant (respiratory); probable human carcinogen
(IARC=2A; NTP=anticipated); may cause long term
lung disease (silicosis)

RESPIRABLE QUARTZ (CRYSTALLINE SILICA)
Irritant (respiratory); probable human carcinogen
(IARC=2A; NTP=anticipated); may cause long term
lung disease (silicosis)

RESPIRABLE TRIDYMITE (CRYSTALLINE SILICA)
Irritant (respiratory); probable human carcinogen
(IARC=2A; NTP=anticipated); may cause long term
lung disease (silicosis)

NON-HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

7732-18-5 WATER
9003-01-4 ACRYLIC ACID,HOMOPOLYMER
1302-78-9 BENTONITE

/



3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause moderate
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
odor: Slight; Appearance: Green-Brown, Dispersion

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation with possible nausea,
vomiting, headache, dizziness, unconsciousness and injury to the
kidneys and liver. Small amounts aspirated during
ingestion/vomiting may cause lung injury, possibly death.

TARGET ORGANS:
Prolonged or repeated exposures may cause toxicity to the liver
and/or kidney.

MEDICAL CONDITIONS AGGRAVATED:

Not known.

SYMPTOMS OF EXPOSURE:

May cause redness or itching of skin.

4 FIRST AID MEASURES

SKIN CONTACT:
Remove contaminated clothing. Wash exposed area with a large
quantity of soap solution or water for 15 minutes.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION:

Remove victim from contaminated area to fresh air. Apply
appropriate first aid treatment as necessary.

INGESTION:

Do not feed anything by mouth to an unconscious or convulsive



victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

// '

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
( Fire fighters should wear positive pressure self-contained breathing

apparatus (full face-piece type).
*: EXTINGUISHING MEDIA:

dry chemical, carbon dioxide, foam or water
HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
FLASH POINT:

> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Normal chemical handling.

STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,
thaw and mix completely prior to use.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

RESPIRABLE CRISTOBALITE (CRYSTALLINE SILICA)
PEL (OSHA): 0.05 MG/M3
TLV (ACGIH): 0.05 MG/M3

RESPIRABLE QUARTZ (CRYSTALLINE SILICA)

PEL (OSHA): 0.1 MG/M3
TLV (ACGIH): 0.05 MG/M3 RESPERABLE FRACTION

RESPIRABLE TRIDYMITE (CRYSTALLINE SILICA)
PEL (OSHA): 0.05 MG/M3
TLV (ACGIH): 0.05 MG/M3

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:

Use protective equipment in accordance with 29CFR 1910 Subpart I

ExemptionCode~PII information



RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER

WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
rubber gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.186 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) 32 Vapor Density (air=l) < 1.00
Freeze Point (C) 0
Viscosity(cps 70F,21C) 2900 % Solubility (water) 0.0

Odqr Slight
Appearance Green-Brown
Physical State Dispersion
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 7.0
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with strong oxidizers.
DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

"B"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT:
NOTE - Estimated value

Dermal LD50 RABBIT:
NOTE - Estimated value

>2,000 mg/kg

>2,000 mg/kg

12 ECOLOGICAL INFORMATION



AQUATIC TOXICOLOGY
Daphnia magna 48 Hour Static Screen

0% Mortality= 435 mg/L
Fathead Minnow 96 Hour Static Screen

(" 0% Mortality= 435 mg/L

J'\ -BIODEGRADATION

BOD-28 (mg/g): 2
BOD-5 (mg/g): 0
COD (mg/g): 64
TOC (mg/g): 26

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

V'"' 14 TRANSPORT INFORMATION

SDOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable

'".DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
Treat as oil spill

SARA SECTION 312 HAZARD CLASS:
Delayed(Chronic)

SARA SECTION 302 CHEMICALS:

No regulated constituent present at OSHA thresholds
SARA SECTION 313 CHEMICALS:

No regulated constituent present at OSHA thresholds
CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

This product contains these chemicals known to the state of
California to cause cancer or reproductive toxicity:
CAS# CHEMICAL NAME
14464-46-1 RESPIRABLE CRISTOBALITE (CRYSTALLINE

SILICA)
14808-60-7 RESPIRABLE QUARTZ (CRYSTALLINE SILICA)
15468-32-3 RESPIRABLE TRIDYMITE (CRYSTALLINE SILICA)

MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION



NFPA/HMIS CODE TRANSLATION

Health
Fire
Reactivity
Special
(1) Protective Equipment

1 Slight Hazard
I Slight Hazard
0 Minimal Hazard
NONE No special Hazard
B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE
DATE REVISIONS TO SECTION:

MSDS status: 18-MAY-1998
17-MAY-2001 8

SUPERCEDES

** NEW **

18-MAY-1998



CorporateLogo

MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Som erton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTHIACCIDENT)
(800) 877-1940 (USA)

ISSUE DATE: 15-AUG-2000

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH:. 1
FLAMMABILITY: I
REACTIVITY: 0

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

DEPOSITROL PY5203

PRODUCT APPLICATION AREA:

WATER-BASED DEPOSIT CONTROL AGENT.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

This product is not hazardous as defined by OSHA regulations.

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause moderate
irritation to the eyes. Vapors, gases, mists and/or aerosols may
cause irritation to upper respiratory tract.
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DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Mild; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

****************** *********** ****** ********************************* ************

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Primary route of exposure;Vapors, gases, mists and/or aerosols may
cause irritation to upper respiratory tract.

INGESTION EFFECTS:
No adverse effects expected. If more than several mouthfuls are
swallowed, abdominal discomfort, nausea, diarrhea and weakness may
occur.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Inhalation may cause irritation of the respiratory tract. Skin
contact may cause itching and/or redness.

4 FIRST AiD MEASURES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:
If nasal, throat or lung irritation develops - remove to fresh air

and get medical attention.
INGESTION:

Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

__5 FIRE FIGHTING MEASURES
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FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING EDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECO14POSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility, in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Normal chemical handling.

STORAGE:
Keep containers closed when not in use. Protect from freezing. Do
not store at elevated temperatures. Use proper containers.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

This product is not hazardous as defined by OSHA regulations.

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with organic vapor cartridges.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES
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Specific Gray. (70F,21C)
Freeze Point (F)
Freeze Point (C)
Viscosity(cps 70F,21C)

1.203
28
-2

490

Vapor Pressure (mmHG)
Vapor Density (air=l)

% Solubility (water)

~ 18.0
< 1.00

100.0

/

f

iOdor
Appearance
Physical State
Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether=l)

NA = not applicable ND =

Mild
Colorless To Yellow
Liquid
> 200F > 93C
2.4
< 1.00

not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYIMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZDEARBORN INTERNAL PUtMPOUT/CILEANOUT CATEGORIES:

11 TOXICOLOGICAL INFORMATION

N
V

Oral LD50 RAT:
Dermal LD50 RABBIT:
Skin Irritation Score RABBIT:
Eye Irritation Score RABBIT:

15,380 mg/kg
2,025 mg/kg
0
0

12 ECOLOGICAL INFORMATION

'I
AQUATIC TOXICOLOGY

Fathead Minnow 96 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9. Low water
solubility resulted in precipitation.

LC50: 7500 mg/L
No Effect Level: 2100 mg/L

Fathead Minnow 96 Hour Static Renewal Bioassay
Low water solubility resulted in precipitation.

LC50: 7500 mg/L
No Effect Level: 2100 mg/L

Daphnia magna 48 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.
solubility resulted in precipitation.

Low water
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LC50: 1045 mg/L
No Effect Level: 845 mg/L

Daphnia magna 48 Hour Static Renewal Bioassay
Low water solubility resulted in precipitation.

LC50: 1045 mg/L
No Effect Level: 845 mg/L

Mysid Shrimp 48 Hour Static Acute Bioassay
pH of test solutions was adjusted to a level of 6-9.

LC50: 3250 mg/L
No Effect Level: 1000 mg/L

Mysid Shrimp 48 Hour Static Acute Bioassay

LC50: 3250 mg/L
No Effect Level: 1000 mg/L

Sheepshead Minnow 96 Hour Static Acute Bioassay
pH of test solutions was adjusted to a level of 6-9.

0% Mortality: 16000 mg/L

12) ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY (continued)

Sheepshead Minnow 96 Hour Static Acute Bioassay

0% Mortality: 16000 mg/L

Rainbow Trout 96 Hour Static Acute Bioassay
pH of test solutions was adjusted to a level of 6-9.

LC50: 582 mg/L
No Effect Level: 360 mg/L

Rainbow Trout 96 Hour Static Acute Bioassay

LC50: 582 mg/L
No Effect Level: 360 mg/L

Ceriodaphnia 48 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.

LC50: 640 mg/L
No Effect Level: 87 mg/L

Ceriodaphnia 48 Hour Static Renewal Bioassay

LC50: 640 mg/L
No Effect Level: 87 mg/L

BIODEGRADATION
COD (mg/gm): 637
TOC (mg/gm): 291
BOD-5 (mg/gm): 6
BOD-28 (mg/gm): 24
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13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:

/"

/

All components of this product are listed in the TSCA inventory.
CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):

No regulated constituent present at OSHA thresholds
FOOD AND DRUG ADMINISTRATION:

21 CFR 176.170 (components of paper and paperboard in contact
with aqueous and fatty foods)

SARA SECTION 312 HAZARD CLASS:
Product is non-hazardous under Section 311/312

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING.WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

I NFPA/ HMIS

Health
Fire
Reactivity
Special
(1) Protective Equipment

CODE TRANSLATION

1 Slight Hazard
1 Slight Hazard
0 Minimal Hazard
NONE No special Hazard
B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG
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MSDS status:

EFFECTIVE
DATE

28-JAN-1997
15-AUG-1997
25-SEP-1997
21-OCT-1999
03-MAY-2000
15-AUG-2000

REVISIONS TO SECTION:

15
15
12
12

4,7

SUPERCEDES

** NEW **

28-JAN-1997
15-AUG-1997
25-SEP-1997
21-OCT-1999
03-MAY-2000
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GEB7t2

GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053

Material Safety Data Sheet

Issue Date: 08-JUN-2005

I.

Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

INI-BITOR AZ8103

PRODUCT APPLICATION AREA:

WATER-BASED CORROSION INHIBITOR.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

f CAS#

1310-73-2

118685-34-0

CHEMICAL NAME

SODIUM HYDROXIDE (CAUSTIC SODA)
Corrosive; toxic (by ingestion)

BUTYL BENZOTRIAZOLE,SODIUM SALT
Corrosive (eyes and skin); sensitizer (skin)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

Corrosive to skin. Skin sensitizer. Corrosive to the eyes.
Mists/aerosols cause irritation to the upper respiratory tract.

DOT hazard: Corrosive to skin
Emergency Response Guide #154



Odor: Mild; Appearance: Dark Brown, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin. Skin sensitizer.

ACUTE EYE EFFECTS:

Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Prolonged or repeated exposures may cause tissue necrosis, primary
irritant dermatitis, and/or skin sensitization.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Causes severe irritation, burns or tissue ulceration with
subsequent scarring.

4 FIRST AID MEASURES

SKIN CONTACT:

URGENT! Wash thoroughly with soap and water. Remove contaminated
clothing. Get immediate medical attention. Thoroughly wash clothing
before reuse.

EYE CONTACT:
URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact lenses. Hold eyelids
apart. Get immediate medical attention.

INHALATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
Material is corrosive. It may not be advisable to induce vomiting.
Possible mucosal damage may contraindicate the use of gastric
lavage.

5 FIRE FIGHTING MEASURES



FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to skin
UN1824;Emergency Response Guide #154

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
-as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Alkaline. Corrosive(Skin/eyes). Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,
thaw and mix completely prior to use.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION
EXPOSURE LIMITS

CHEMICAL NAME

SODIUM HYDROXIDE (CAUSTIC SODA)
PEL (OSHA): 2 MG/M3
TLV (ACGIH): 2 MG/M3(CEILING)

BUTYL BENZOTRIAZOLE,SODIUM SALT
PEL (OSHA): NOT DETERMINED
TLV (ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER

WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:



gauntlet-type rubber gloves, chemical resistant apron-- Wash
off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.184
Freeze Point (F) -4

Freeze Point (C) -20
Viscosity(cps 70F,21C) 37

Odor
Appearance

Physical State
Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether=l)

Vapor Pressure (mmiG)
Vapor Density (air=l)

% Solubility (water)

Mild
Dark Brown
Liquid
> 200F > 93C
13.5
< 1.00

- 22.0
< 1.00

100.0

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

I .

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with acids.
DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

"C,,

11 TOXICOLOGICAL INFORMATION

Oral LD50 RATi
NOTE - Estimated value

Dermal LD50 RABBIT:
NOTE - Estimated value

945 mg/kg

>5,000 mg/kg

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Daphnia magna 48 Hour Static Acute Bioassay (pH adjusted)

LC50= 66; No Effect Level= 28 mg/L
Fathead Minnow 96 Hour Static Acute Bioassay (pH adjusted)

LC50= 39.4; No Effect Level= 28 mg/L
Menidia beryllina (Silversides) 96 Hour Static Acute Bioassay

LC50= 20.5; 5% Mortality= 6.25 mg/L
Mysid Shrimp 96 Hour Static Acute Bioassay

LC50= 17.2; No Effect Level= 6.25 mg/L
Rainbow Trout 96 Hour Static Acute Bioassay

LC50= 28.1; No Effect Level= 21 mg/L

BIODEGRADATION



BOD-28 (mg/g): 7
BOD-5 (mg/g): 7
COD (mg/g): 271
TOC (mg/g): 67

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pfl).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Corrosive to skin
UN / NA NUMBER: UN1824
DOT EMERGENCY RESPONSE GUIDE #: 154

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
741 gallons due to SODIUM HYDROXIDE (CAUSTIC SODA);

SARA SECTION 312 HAZARD CLASS:
Immediate (acute) Delayed (Chronic)

SARA SECTION 302 CHEMICALS:
f No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituents present
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health 3 Serious Hazard
Fire 1 Slight Hazard
Reactivity 0 Minimal Hazard
Special CORR DOT corrosive
(1) Protective Equipment D GogglesFace Shield,Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE



MSDS status:

DATE RE

28-JAN-1997
13-FEB-1998 12
22-AUG-2001 15
08-JUN-2005 4

VISIONS TO SECTION: SUPERCEDES

** NEW **

28-JAN-1997
13-FEE-1998
22-AUG-2001

/!.



[[• Corporate-Logo

MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTH/ACCIDENT)
(800) 877-1940 (USA)

ISSUE DATE: 2 1-DEC-2000

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH: 3
FLAMMABILITY: 2
REACTIVITY: 0

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

STEAMATE PWRO160

PRODUCT APPLICATION AREA:

WATER BASED INTERNAL BOILER TREATMENT CHEMICAL.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS # CHEMICAL NAME

5332-73-0 METHOXYPROPYLAMINE, 3-
Flammable liquid; corrosive

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

Corrosive to skin. Potential skin sensitizer. Corrosive to the
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eyes. Vapors, gases, mists and/or aerosols cause irritation to the
upper respiratory tract.

DOT hazard: Corrosive to skin, Combustible
\i,/Emergency Response Guide #153

Odor: Strong; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type) . Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin. Potential skin
sensitizer.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Primary route of exposure;Vapors, gases, mists and/or aerosols
cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

__ TARGET ORGANS:
Prolonged or repeated exposures may cause tissue necrosis.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Inhalation may cause irritation of mucous membranes and respiratory
tract. Skin contact causes severe irritation or burns.

4 FIRST AID MEASURES

SKIN CONTACT:
Remove clothing. Wash area with large amounts of soap solution or
water for 15 min. Immediately contact physician.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION:
Remove victim from contaminated area. Apply necessary first aid
treatment. Immediately contact a physician.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions
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5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOM:POSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
154F 68C P-M(CC)

MISCELLANEOUS:
Corrosive to skin, Combustible
UN2735;Emergency Response Guide #153

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Remove ignition sources. Flush area with water. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Alkaline. Corrosive(Skin/eyes) . Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Keep away from flames or
sparks. Bond containers during filling or discharge when performed
at temperatures at or above the product flash point.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

METHOXYPROPYLAMINE,3-
PEL (OSHA): NOT DETERMINED

TLY (ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
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respirator with organic vapor cartridges.
SKIN PROTECTION:

gauntlet-type rubber gloves, chemical resistant apron-- Wash
off after each use. Replace as necessary.

IEYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 0.968 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) < -30 Vapor Density (air=l) > 1.00
Freeze Point (C) < -34
Viscosity(cps 70F,21C) 18 % Solubility (water) 100.0

Odor Strong
Appearance Colorless To Yellow
Physical State Liquid
Flash Point P-M(CC) 154F 67C
pH As Is (approx.) 13.5
Evaporation Rate (Ether=1) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZDEARBORN INTERNAL PUI'POUT/CLEANOUT CATEGORIES:
'BT

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >1,000 mg/kg
NOTE - Estimated value based on neat material rat oral LD50:
690-750 mg/kg

Dermal LD50 RABBIT: >4,000 mg/kg
NOTE - Estimated value based on neat material rabbit dermal LD50:
>2,500 mg/kg

Skin Irritation Score RABBIT: CORROSIVE
NOTE - EPA corrosive; DOT HMl8l- Packing Group III (corrosive in
240 min. not 60 min.)

Eye Irritation Score RABBIT: CORROSIVE

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
No Data Available.
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BIODEGRADATION
BOD-28 (mg/g) : 47
BOD-5 (mg/g) : 1
COD (mg/g): 1116
TOC (mg/g): 300

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive (pH).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD:
UN / NA NUMBER:
DOT EMERGENCY RESPONSE GUIDE It:

15 REGULATORY INFORMATION

Corrosive to skin, Combustible
UN2735

TSCA:
All components of this product are listed in the TSCA

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

SARA SECTION 312 HAZARD CLASS:
Immediate(acute);Delayed(Chronic);Fire

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds

MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

inventory.

NFPA/HMIS

Health
Fire

Reactivity
Special
(1) Protective Equipment

CODE TRANSLATION

3 Serious Hazard
2 Moderate Hazard
0 Minimal Hazard
CORR DOT corrosive
D Goggles, Face Shield, Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment
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recommendations.

L.
CHANGE LOG

EFFECTIVE
DATE REVISIONS TO SECTION:

MSDS status: 29-JAN-1997
21-DEC-2000 12

SUPERCEDES

** NEW **

29-JAN-1997

I

01"

[

i
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Corporate-Logo

-) MATERIAL SAFETY DATA SHEET ISSUE DATE: 19-APR-2001C
BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTHIACCIDENT)
(800) 877-1940 (USA)

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH: 3
FLAMMABILITY: I
REACTIVITY: 0

fI
1 PRODUCT IDENTIFICATION

PRODUCT NAME:

STEAMATE PWR1440

PRODUCT APPLICATION AREA:

NEUTRALIZING AMINE

COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

2

CAS# CHEMICAL NAME

141-43-5 MONOETHANOLAMINE (ETHANOLAMINE)
Combustible; corrosive; irritant; may cause liver
and kidney toxicity

f

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

'DANGER
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Corrosive. Absorbed by skin. Corrosive to the eyes. Vapors, gases,
mists and/or aerosols cause irritation to the upper respiratory
tract.

DOT hazard: Corrosive to skin
Emergency Response Guide #60
Odor: Amine; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive. Absorbed by skin.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Primary route of exposure;Vapors, gases, mists and/or aerosols
cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Prolonged or repeated exposures may cause tissue necrosis and/or
toxicity to the liver and kidney.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Inhalation may cause irritation of mucous membranes and respiratory
tract. Skin contact causes severe irritation or burns.

4 FIRST AID MEASURES

-SKIN CONTACT:
Remove clothing. Wash area with large amounts of soap solution or
water for 15 min. Immediately contact physician.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION:
Remove victim from contaminated area. Apply necessary first aid
treatment. Immediately contact a physician.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
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No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to skin
UN2491;Emergency Response Guide #60

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product. may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Alkaline. Corrosive(Skin/eyes). Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,
thaw and mix completely prior to use.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

MONOETHANOLAMINE (ETHANOLAMINE)
PEL (OSHA): 3 PPM(6PPM-STEL)
TLV (ACGIH): 3 PPM(6PPM-STEL)

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHAIS 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
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WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with organic vapor cartridges.

SKIN PROTECTION:
gauntlet-type neoprene gloves, chemical resistant apron--
Wash off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 1.017 Vapor Pressure (mmHG) ~ 18.0
Freeze Point (F) -9 Vapor Density (air=l) < 1.00
Freeze Point (C) -23
Viscosity(cps 70F,21C) 20 % Solubility (water) 100.0

Odor Amine
Appearance Colorless To Yellow
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 12.7
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with acids.

'DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZDEARBORN INTERNAL PUNPOUT/CLEANOUT CATEGORIES:
"'C

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >5,000 mg/kg
NOTE - Estimated value

Dermal LD50 RABBIT: >5,000 mg/kg
NOTE - Estimated value

Skin Irritation Score RABBIT: CORROSIVE
NOTE - Based on similar product: EPA category I; DOT HM181 packing
group III (240 min.)

Eye Irritation Score RABBIT: CORROSIVE
NOTE - Estimated value

Non-Ames Mutagenicity BACTERIA: NEGATIVE
NOTE - Based on testing of 100% active

12 ECOLOGICAL INFORMATION
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AQUATIC TOXICOLOGY
Bluegill Sunfish 96 Hour Static Acute Bioassay

LC50= 800 mg/L
Daphnia magna 48 Hour Flow-Thru Bioassay

LC50= 330; No Effect Level= 70.5 mg/L
Fathead Minnow 96 Hour Flow-Thru Bioassay

.0% Mortality= 1250; 10% Mortality= 2500 mg/L
Fathead Minnow 96 Hour Static Acute Bioassay

LC50= 500; No Effect Level= 300 mg/L
Rainbow Trout 96 Hour Static Acute Bioassay

LC50= 370 mg/L

BIODEGRADATION
BOD-28 (mg/g): 250
BOD-5 (mg/g): 252
COD (mg/g): 560
TOC (mg/g): 152

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

.104 TRANSPORT INFORMATION

DOT HAZARD:
UN / NA NUMBER:
DOT EMERGENCY RESPONSE GUIDE #:

Corrosive to skin
UN2491
60

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

SARA SECTION 312 HAZARD CLASS:
Immediate (acute) ;Delayed (Chronic)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
.MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

inventory.
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16 OTHER INFORMATION

NFPA/RMIS

Health
Fire
Reactivity
Special
(1) Protective Equipment

3
1
0
ALK
D

CODE TRANSLATION

Serious Hazard
Slight Hazard
Minimal Hazard
pH above 12.0
Goggles,Face Shield,Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

29-JAN-1997
07-MAY-1998
21-DEC-2000
19-APR-2001

REVISIONS TO SECTION:

2
12
12

SUPERCEDES

** NEW **

29-JAN-1997
07-MAY-1998
21-DEC-2000
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GE. BETZ, INC.
MATERIAL SAFETY DATA SHEET

EFFECTIVE DATE: 28-NOV-2000
PRINTED DATE: 14-NOV-2002

1) CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : FERRIC SULFATE-LQCMD

PRODUCT APPLICATION AREA: COMMODITY CHEMICAL

COMPANY ADDRESS:
GE Betz, Inc.
4636 Somerton Road, Trevose, Pa. 1 9053
Information phone number: (215) 355-3300

EMERGENCY TELEPHONE (HEALTH/ACCIDENT): (800)-877-1940 (USA)

2) COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required. by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

10028 -22-5

7664-93-9

FERRIC SULFATE
Irritant (eyes)

SULFURIC ACID
Corroslve

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

PAGE 1 CONTINUED
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' PRODUCT NAME : FERRIC SULFATE-LQCMD
EFFECTIVE DATE: 28-NOV-2D00

3) HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

Corrosive to skin. Corrosive to the eyes. Mists/aerosols cause
irritation to the upper respiratory tract.

DOT hazard: Corrosive to skin/steel
Emergency Response Guide #154
Odor: None; Appearance: Dark Brown, Liquid

Fire fighters should wear positive pressure self-contained breathing
apperatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of the gastrointestinal
tract.

TARGET ORGANS;
Prolonged or repeated exposures may cause primary irritant
dermatitis and/or tissue necrosis.

MEDICAL CONDITIONS AGGRAVATED:

Not known.

SYMPTOMS OF EXPOSURE:
Causes severe irritation, burns or tissue ulceration with
subsequent scarring.

PAGE 2 CONTINUED
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PRODUCT NAME : FERRIC SULFATE.LQCMD
EFFECTIVE DATE: 28-NOV-20D0

4) FIRST AID MEASURES

SKIN CONTACT:
URGENT! Wash thoroughly with soap and water. Remove contaminated
clothing. Get immediate medical attention. Thoroughly wash clothing
before reuse.

EYE CONTACT:
URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact lenses. Hold eyelids
apart. Get immediate medical attention.

INHALATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
Material is corrosive. It may not be advisable to induce vomiting.
Possible mucosal damage may contraindicate the use of gastric
lavage.

5) FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 20OF > 93C SETAtCC)

MISCELLANEOUS:
Corrosive to skin/steel
UN3264;Emergency Response Guide #154

6) ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

PAGE 3 CONTINUED
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LUCT NAME: FERRIC SULFATE-LQCMD
'TIVE DATE: 2B-NOV-2000

ANDLING AND STORAGE

NDLING:
,cidic. Corrosive(Skin/eyes). Do not mix with alkaline material.
ORAGE:
:eep containers closed when not in use. Reasonable and safe
hemical storage. Protect from freezing.

8) EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

FERRIC SULFATE
PEL (OSHA): NOT DETERMINED
TLV (ACGIH): 1 MG/M3(AS Fe)

SULFURIC ACID
PEL (OSHA): 1 MG/M3
TLV (ACGIH): 1 MG/M3

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE. USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION;
gauntlet-type neoprene gloves, chemical resistant apron--
Wash off after each use. Replace as necessary.

EYE PROTECTION;
splash proof chemical goggles, face shield

/

PAGE 4 CONTINUED
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PRODUCT NAME : FERRIC SULFATE-LQCMD
EFFECTIVE DATE: 28-NOV-2000

9) PHYSICAL AND CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 1.502 Vapor Pressure (mmHG) 18.0
Freeze Point (F) < -30 Vapor Density (air=l) < 1.00
Freeze Point (C) < -34
viscosity(cps 70F,21C) 45 * Solubility (water) 100.0

Odor None
Appearance Dark Brown
Physical State Liquid
Flash Point SETA(CC) > 200F > 93C
pH As Is (approx.) < 1.0
Evaporation Rate (Ether-i) < 1.00

NA = not applicable ND = not determined

10) STABILITY AND REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur..

INCOMPATIBILITIES:
May react with bases or strong oxidizers.

DECOMPOSITION PRODUCTS;
Thermal' decomposition Idestructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

11) TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >2,500 mg/kg
NOTE - FHSA procedure

Dermal LDS0 RABBIT: >2,000 mg/kg
NOTE - FHSA procedure

Skin Irritation Score RABBIT: 0.0
NOTE - 24/72 hour, FHSA procedure; score: 0.3 per alternate source

Eye Irritation Score RABBIT: 63.4
NOTE - DAY 7- irreversible; FHSA procedure

12) ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
No Data Available.

BIODEGRADATION
No Data Available.

PAGE 5 CONTINUED
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(/> PRODUCT NAME : FERRIC SULFATE-LQCMD
EFFECTIVE DATE: 28-NOV-2000

13) DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002 = Corrosive(pH, steel).

Please be advised; however, that state and local requirements for
waste disposal may bel more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14) TRANSPORT INFORMATION

DOT HAZARD: Corrosive to skin/steel.UN / NA NUMBER: UN3264
DOT EMERGENCY RESPONSE GUIDE #: 154

15) REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RO),
163 gallons due to FERRIC SULFATE;7,994 gallons due to SULFURIC
ACID;

SARA SECTION 312 HAZARD CLASS:
Immediate(acute),Delayed(Chronic)

SARA SECTION 302 CHEMICALS:
CAS# CHEMICAL NAME
7664-93-9 SULFURIC ACID

SARA SECTION 313 CHEMICALS:
CAS# CHEMICAL NAME RANGE
7664-93-9 SULFURIC ACID 1.0-1.5%

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds

MICHIGAN REGULATORY INFORMATION.

No regulated constituent present at OSHA thresholds
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PRODUCT NAME : FERRIC SULFATE-LQCMD
EFFECTIVE DATE: 28-NOV-2000

16) OTHER INFORMATION

NFPA/HMIS

Health
Fire
Reactivity
Speciae
(1) Protective Equipment

CODE TRANSLATION

3 Serious Hazard
0 Minimal Hazard
0 Minimal Hazard
CORR DOT corrosive
D GogglesFace Shield,Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE
DATE

MSDS statue: 28-NOV-2000

REVISIONS TO SECTION: SUPERCEDES

** NEW **

PAGE 7
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Boric Acids
Material Safety Data Sh•i
DATE OF ISSUE May 2000
Supersedes November 1999 Version

entification

Product name:
Grade:
Product use:
Chemical formula:

Optibor
Technical, NF, S.Q.
Industrial manufacturing
H3BO3

Chemical name/synonyms: Boric acid, orthoboric acid,

boracic acid

MANUFACTURER:
U.S. Borax Inc.
26877 Tourney Road
Valencia, CA 91355-1847

EMERGENCY PHONE NUMBERS:
24 Hr. Medical Info. Service ... (661) 284-5200
Chemtrec (Spills): ........... (800) 424-9300

Chemical family: Inorganic borates
CAS registry number: 10043-35-3 (11113-50-1)

(Refer to Section 15 for TSCA/DSL chemical inventory listing)

2 I Composition/information on ingredients I

This product contains greater than 99 percent (%) boric acid
(H3 B0 3), which is hazardous under the OSHA Hazard
Communication Standard and under the Canadian Controlled

Products Regulations of the Hazardous Products Act (WHMIS),
based on animal chronic toxicity studies. Refer to Sections 3
and 11 for details on hazards.

3 .ýHZ c idntfiato

Emergency overview
Optibor is a white, odorless, powder substance that is not
flammable, combustible, or explosive and has low acute oral
and dermal toxicity.
Potential ecological effects
Large amounts of Optibor can be harmful to plants and other
species. Therefore, releases to the environment should be
minimized.
Potential health effects
Routes of exposure: Inhalation is the most significant route of
exposure in occupational and other settings. Dermal exposure
is not usually a concern because Optibor is poorly absorbed
through intact skin.
Inhalation: Occasional mild irritation effects to the nose and
throat may occur from inhalation of Optibor dust at levels
greater than 10 mg/m 3.
Eye contact: Optibor is non-irritating to the eyes in normal
industrial use.
Skin contact: Optibor does not cause irritation to intact skin.

Ingestion: Products containing Optibor are not intended for
ingestion. Optibor has a low acute toxicity. Small amounts (e.,,
a teaspoon) swallowed accidentally are not likely to cause
effects; swallowing amounts larger than that may cause
gastrointestinal symptoms.
Cancer: Optibor is not a known carcinogen.
Reproductiveldevelopmental: Animal ingestion studies in
several species, at high doses, indicate that borates cause
reproductive and developmental effects. A human study of
occupational exposure to borate dust showed no adverse effect
on reproduction.
Target organs: No target organ has been identified in humans.
High dose animal ingestion studies indicate the testes are the
target organs in male animals.
Signs and symptoms of exposure: Symptoms of accidental
over-exposure to Optibor have been associated with ingestion or
absorption through large areas of damaged skin. These may
include nausea, vomiting and diarrhea, with delayed effects of
skin redness and peeling.
Refer to Section 11 for details on Toxicological data.

4 First aid measures

Inhalation: If symptoms such as nose or throat irritation are
observed, remove person to fresh air.
Eye contact: Use eye wash fountain or fresh water to cleanse
the eye. If irritation persists for more than 30 minutes, seek
medical attention.
Skin contact: No treatment necessary because non-irritating.
Ingestion: Swallowing small quantities (one teaspoon) will
cause no harm to healthy adults. If larger amounts are
swallowed, give two glasses of water to drink and seek medical
attention.

Note to physicians: Observation only is required for adult
ingestion in the range of 4-8 grams of Optibor. For ingestion of
larger amounts, maintain adequate kidney function and force
fluids. Gastric lavage is recommended for symptomatic patients
only. Hemodialysis should be reserved for massive acute
ingestion or patients with renal failure. Boron analyses of urine
or blood are only useful for documenting exposure and should
not be used to evaluate severity of poisoning or to guide
treatmentl. Refer to Section 11 for details.

BO ,Xr ,'~ us-us-i.PtLP'T&. am . ' al alf
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Optibor

5 I Firefighting measures

General hazard: None, because Optibor is not flammable,
combustible or explosive. The product is itself a flame
retardant.

Extinguishing media: Any fire extinguishing media may be
used on nearby fires.
Flammability classification (29 CFR 1910.1200): Non-
flammable solid.

6 Acidna rees maue

I. General: Optibor is a water-soluble white powder that may, at
high concentrations, cause damage to trees or vegetation by
root absorption. (Refer to Ecological information, Section 12,
for specific information.)

Land spill: Vacuum, shovel or sweep up Optibor and place in
containers for disposal in accordance with applicable local
regulations. Avoid contamination of water bodies during
cleanup and disposal. Personal protective equipment is not
needed to cleanup land spills.

Spillage into water: Where possible, remove any intact
containers from the water. Advise local water authority that
none of the affected water should be used for irrigation or for
the abstraction of potable water until natural dilution returns the
boron value to its normal environmental background level.
(Refer to Sections 12, 13 and 15 for additional information.)
Optibor is a non-hazardous waste when spilled or disposed of, as
defined in the Resource Conservation and Recovery Act
(RCRA) regulations (40 CFR 261). (Refer to Regulatory
information, Section 15, for additional references.)

7 .--ndg and. storage

General: No special handling precautions are required, but dry,
indoor storage is recommended. To maintain package integrity
and to minimize caking of the product, bags should be handled
on a first-in, first-out basis. Good housekeeping procedures
should be followed to minimize dust generation and
accumulation.

Storage temperature:

Storage pressure:

Special sensitivity:

Ambient

Atmospheric

Moisture (caking)

I __

8 I~~~ Exosr .- . . . . -iprteci

Engineering controls: Use local exhaust ventilation to keep
airborne concentrations of Optibor dust below permissible
exposure levels.
Personal protection: Where airborne concentrations are
expected to exceed exposure limits, NIOSH/MSHA certified
respirators should be used. Eye goggles and gloves are not
required for normal industrial exposures, but may be warranted
if environment is excessively dusty.

Occupational exposure limits: Optibor is treated by OSHA, Cal
OSHA and ACGIH as "Particulate Not Otherwise Classified" or
"Nuisance Dust!'.

ACGIH/TLV:
Cal OSHAIPEL:
OSHA/PEL (total dust):
OSHA/PEL (respirable dust):

10 mg/m3

10 mg/m3
15 mg/m3
5 mg/m 3

9 F -Physi- an chmia proerie I

Appearance:

Specific gravity:

White, odorless, crystalline solid

1.51

Melting point:

pH @ 20'C:

170.9°C (340'F) (heated in closed space)

6.1 (0.1% solution); 5.1 (1.0% solution);

3.7 (4.7% solution)

61.84

Vapor pressure: Negligible @ 20°C

Solubility in water: 4.7% @ 20'C; 27.5% @ 100°C Molecular weight:

10 FS-tabid: reactivity

General: Optibor is a stable product, but when heated it loses
water, first forming metaboric acid (HBO2), and on further
heating it is converted into boric oxide (B203).

Incompatible materials and conditions to avoid: Optibor
reacts as a weak acid which may cause corrosion of base metals.

Reaction with strong reducing agents, such as metal hydrides or
allcali metals, will generate hydrogen gas, which could create an
explosive hazard.

Hazardous decomposition: None.

01996 U.S. Borax Inc. US-US-OPT
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Optibor

11 ý Toxicological information A
Acute toxicity
Ingestion: Low acute oral toxicity; LD5 0 in rats is 3,500 to 4,100
mg/kg of body weight.
Skin/dermal: Low acute dermal toxicity; LD50 in rabbits is
greater than 2,000 mg/kg of body weight Optibor is poorly
absorbed through intact skin.
Inhalation: Low acute inhalation toxicity; LC5 0 in rats is greater
than 2.0 mg/L (or g/m 3).
Skin irritation: Non-irritant.
Eye irritation: Draize test in rabbits produced mild eye
irritation effects. Fifty years of occupational exposure to Optibor
indicates no adverse effects on human eye. Therefore, Optibor is
not considered to be a human eye irritant in normal industrial use.
Sensitization: Optibor is not a skin sensitizer.

Other
Reproductive/developmental toxicity: Animal feeding studies
in rat, mouse and dog, at high doses, have demonstrated effects
on fertility and testes2, Boric acid studies in rat, mouse and
rabbit, at high doses, demonstrate developmental effects on the
fetus, including fetal weight loss and minor skeletal variations3, 4.
The doses administered were many times in excess of those to
which humans would normally be exposed5.
Carcinogenicity/mutagenicity: No evidence of carcinogenicity
in mice6. No mutagenic activity was observed for boric acid in a
battery of short-term mutagenicity assays.
Human data: Human epidemiological studies show no increase
in pulmonary disease in occupational populations with chronic
exposures to boric acid dust and sodium borate dust. A recent
epidemiology study under the conditions of normal occupational
exposure to borate dusts indicated no effect on fertility7.

12 I Ecological information

Ecotoxicity data
General: Boron (B) is the element in boric acid (Optibor) which
is used by convention to report borate product ecological effects.
It occurs naturally in sea-water at an average concentration of 5
mg B/L and generally occurs in fresh water at concentrations up
to 1 mg B/L. In dilute aqueous solutions the predominant boron
species present is undissociated boric acid. To convert boric
acid into equivalent boron (B) content, multiply by 0.1748.
Phytotoxicity: Boron is an essential micronutrient for healthy
growth of plants; however, it can be harmful to boron sensitive
plants in high quantities. Care should be taken to minimize the
amount of Optibor released to the environment
Algal toxicity:

Green algae, Scenedesmus subspicatus
96-hr ECIo = 24 mg B/Lt

Invertebrate toxicityS:
Daphnids, Daphnia magna straus

48-hr LC50 = 133 mg B/Lf
21-day NOEC-LOEC = 6-13 mg B/Lh

Test substance: " sodium tetraborate
• boric acid

Fish toxicity:
Sea-water 9:

Dab, Limanda limanda
96-hr LC50 - 74 mg B/Lt

Fresh water10 :
Rainbow trout, S. gairdneri (embryo-larval stage)

24-day LC50 = 150 mg B/L
32-day LC50 = 100 mg B/0f

Goldfish, Carassius auratus (embryo-larval stage)
7-day LCSO = 46 mg B/Lý
3-day LC50 = 178 mg B/Lf

Environmental fate data
Persistence/degradation: Boron is naturally occurring and
ubiquitous in the environment. Optibor decomposes in the
environment to natural borate.
Octanol/water partition coefficient: Log Pow: -0.7570 at
250C.
Soil mobility: Optiboris soluble in water and is leachable
through normal soil.

13 I Dipoa consderaion

Disposal guidance: Small quantities of Optibor can usually be
disposed of at landfill sites. No special disposal treatment is
required, but local authorities should be consulted about any
specific local requirements. Tonnage quantities of product
should, if possible, be used for an appropriate application.

RCRA (40 CFR 261): Optibor is not listed under any sections of
the Federal Resource Conservation and Recovery Act (RCRA).
NPRI (Canada): Optibor is not listed on the Canadian National
Pollutant Release Inventory.
Refer to Section 15 for additional regulatory information.

14 7r-nsp.rifrmto 
I

DOT hazardous classification: Optibor is not regulated by the
U.S. Department of Transportation (DOT) and is therefore not
considered a hazardous material/substance.
TDG Canadian transportation: Boric acid (Optibor)is not
regulated under Transportation of Dangerous Goods kTDG).

International transportation: Boric acid (Optibor) has no UN
Number, and is not regulated under international rail, road,
water or air transport regulations.

01996 U.S. Borax Inc. US-USOPT
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Optibor

15 I Regulatory information

OSHA/Cal OSHA: This MSDS document meets the
requirements of both OSHA (29 CFR 1910.1200) and Cal OSHA
(Title 8 CCR 5194 (g)) hazard communication standards. Refer
to Section 8 for regulatory exposure limits.
WHMIS classification: Boric acid (Optibor) is classified as
Class D- Division 2A under Canadian WHMIS guidelines.
Chemical inventory listing: Boric acid (Optibor) (10043-35-3)
appears on several chemical inventory lists (including the EPA
TSCA inventory, Canadian DSL, European EINECS, Japanese
MJTI, Australian and Korean lists) under the CAS No.
representing the anhydrous form of this inorganic salt.

U.S. EPATSCA Inventory 10043-35-3
Canadian DSL 10043-35-3
EINECS 233-139-2
South Korea 1-439
Japanese MITI (1)-63

RCRA: Boric acid (Optibor) is I listed as a hazardous waste
under any sections of the Resource Conservation and Recovery
Act (RCRA) or regulations (40 CFR 261 et seq).
Superfund: CERCLA/SARA. Boric acid (Optibor) is not listed
under CERCLA (Comprehensive Environmental Response
Compensation and Liability Act) or its 1986 amendments, SARA
(Superfund Amendments and Reauthorization Act), including
substances listed under Section 313 of SARA, Toxic Chemicals,
42 USC 11023, 40 CFR 372.65, Section 302 of SARA, Extremely
Hazardous Substances, 42 USC 11002, 40 CFR 355, or the
CERCLA Hazardous Substances list, 42 USC 9604, 40 CFR 302.
Safe Drinking Water Act (SDWA): Boric acid (Optibor) is not
regulated under the SDWA, 42 USC 300g-1, 40 CFR 141 et seq.
Consult state and local regulations for possible water quality
advisories regarding boron compounds.

Clean Water Act (CWA) (Federal Water Pollution Control
Act): 33 USC 1251 etseq.

a) Boric acid (Optibor) is not itself a discharge covered by
any water quality criteria of Section 304 of the CWA, 33
USC 1314.

b) It is not on the Section 307 List of Priority Pollutants,
33 USC 1317, 40 CFR 129.

c) It is not on the Section 311 List of Hazardous
Substances, 33 USC 1321, 40 CFR 116.

Canadian drinking water guideline: An "Interim Maximum
Acceptable Concentration" (IMAC) for boron is currently set at
5 mg B/L.
IARC: The International Agency for Research on Cancer (IARC)
(a unit of the World Health Organization) does not list or
categorize boric acid as a carcinogen.
NTP Biennial Report on Carcinogens: Boric acid is not listed.
OSHA carcinogen: Boric acid is n= listed.
California Proposition 65: Boric acid (Optibor) is no listed on
the Proposition 65 list of carcinogens or reproductive toxicants.
Federal Food, Drug and Cosmetic Act: Pursuant to 21 CFR
175.105, 176.180 and 181.30, Optibor is approved by the FDA for
use in adhesive components of packaging materials, as a
component of paper coatings on such materials, or for use in the
manufacture thereof, which materials are expected to come in
contact with dry food products.
Clean Air Act (Montreal Protocol): Optibor was not
manufactured with and does not contain any Class I or Class II
ozone depleting substances.

4..

16 Other information

I
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Product label text hazard information*:
Do not ingest.
Ingestion may cause reproductive harm or birth defects based
on animal data.
Avoid contamination of food or feed.
Not for use in food, drug, or pesticides+.
Refer to MSDS.
KEEP OUT OF REACH OF CHILDREN.
*The WHMIS panel format is used for Canadian product.
+Except for NF (pharmaceutical grade) products.
National Fire Protection Assoc. (NFPA) Classification:

Health 0
Flammability 0
Reactivity 0

Hazardous Materials Information Systems (HMIS):
Red: (Flammability) 0
Yellow: (Reactivity) 0
Blue: (Acute Health) 1*

*Chronic Effects

For further information contact:
U.S. Borax Inc,
Occupational Health & Product Safety Department
(661) 287-6050

©1996 U.S. Borax Inc. US-US-OPT
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Section 1. Manufactux
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Ie.Picher. echnologies LL.C

BrOMiD4ttment
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..Qupa, OK 74363-0798:':

1-800-535-5053 (24 Bouws)'..

.918-673-1052
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........ ...
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=Section 2. Compostion Y Information on Ingredients.

COMPONENTS CAS# . . TLV .5, PEL. %';/ tional)"

Lifiumr Hydroxide' . ,225--97-" N/A N/A

Water ' -7732-28-5 M/A N/A

07_qrdbuiýrTffentifieafiov,

[
SI•,•,• . . EMERGENCY O'VERVIEW

C: . ;'osieA'y, grosc.opic. May cause. kidney damage. May cause central nervous system effects.

Miycause- cardiac~i'di'turbances. Causes eye and -skin bumns. Causes dig~stive ain respfiraory

tract' burns...
TARGET O AN:Kidneys central nevu USystem crdivsclrsyt
":.::?::;:'::CY 

e.F.''-..'•4!...:¢-':•.:,.¢•:r•Jf .r: .: ' '. • V .,.'-;' .. :, .(:- g•ye u e a f m : ~ ir a e s a s se e a d s i u n .C m e ~ e t ,~ n e p r t

P'OTEL4IIAL•hEFCTS. .....

SKIN:.~•',...•:.:••runjs• onIc:gn -on may cause dizziness, ringing n the ears, visual d•trbances,

'Tiremo:siid mental con fusion. Prolonged absorption may affect electrolyte balance and impair

-i r .•. Dehydration, weight los. skin.effects,.and diyroid disturbances have been

EYES. Causes..e urns.
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nisotopes
Lithium Hydroxide Mornohydrate

Material Safety Data Sheet
INRAlTATN: Causes severe irriwlton of upper respiratoty tract with co6ughing,. bumns, b5reathing, dffiltqand-.-

possibfe coma.
INGESTION: May cause circuiatorySys= failure. May cause cu. . I cgs... ycause. . corrbston anid.,"

perilnuien. ti.sue dbStruction of the esophagus zand digestive tract. May-caustremors mid,
convulsions.

CtR.ONIC: Chronic ingestion may cause dizzincss, ringing in the ars,. visual disrurbances, tremor,.and.
mentalconfusion. Prolonged absorption may affect electrolyte balanceand inpai-kids y •i "
function. Dehydration, wveight loss-, skin effects, and thytokid' isturbances hay4e been repotd

Section 4. First'Aitd-'MeasUri"es;. .

If inbaled, contact physician immediately. Remove to fresh air immediately. If difficulty
breathing,. give.oxygen. If not breathing, give artificial respiration.
In case of onitaet W eth.eyes, contact physician. jinmediately flush ::yes.with water for 20-30
minutes by the cl6~k, while. holding the eyelid open. D0 ANOT I_-TERRUPT FLUSHING. Neutral
saline solutionmay be used. as soon. As it is available.
In case of contact with skin, Remove contaminated clothing, shoes and leather goods (Le. bets,
watchbandsr). Immediately flush skin with water for at least 20- 30 minutes, by the cl6ck. DO
NOT INTERRUPT FLUSIN.jV..
J.a cas of ihgestion,,,D0;) NOI- INDUCEm VOK."I"NG, allow victimto. rinse moutlh,ýhorwuahll
and then drink 8- 10 ounces ofwater if consci6u(is. Tfom.ting0occurs narally, have ci Jean,
forward to reduce risk of aspiration- Repeat administration of water. SEEK MEDICAL
ATTENTION IN ALL CASES.

ADVICE TO PHYSICIAN. Treat symptomatically and supportatively.

]Section 5. Fire and'Explosion Hazard Data

Flash Point: Noncombustible
Flammable. Limits: UEL: Not Applicable LEL: Not Applicable

Fire. Extingpishing Media: Use dry chemical, C0 2,,alcohol or polymer foam.
Special Fire Fighting Precautions: None Nonflammable.
Unusual Fire-and Explosion Hazards: Corrosive aerosol! of lithiun .hydroxide and lithium
carbonate may be produced during combustion and therm:l decomposition.'

I Section 6. Accidental Release Measures

PRECAUTIONS:
Restrict access to area until completion of clean up. Ensure clean up is conducted by
trained personnel only. Wear adequate personal protective equipment.

Page 2 of`6
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)nl isotopes
EAULIEir:hC$~R

.iWo-7

l'ith~iu iHyd roxide Mono-hydrate

Material Safety Data Sheet •
SPILLS/LEAKS: ,.. . .

Vacuum or sweep up material and-place initoýa :s~uitable disposal container.,Avoid:

generating dusty conditions.
Sect.on , Handling .n. .. r, • . 3

'.-
F,

H'ANDLING: Wash thoroughly afte andling. Washb.ands before eating. Use with Fad.quare
ventilation. Do not get in eves, on. skin, or on clothing. Do not get on skin or Mi eyes.

STORAGE: Store in a. tightly clos container. Store in a cool, dry, weil-v etilate:area awav

from incompatible substane'. Corrosives ar" '

[Sect~on•&.8 ..;:Ex osure :Con 01i/Versonll•.mtectio~n j..:.•..

ENGINEERING CONTROLS: '. Use adequne gener61land local exhaust :ventilation:tod teep.

.,. . .re concenTranon below-the.Der•ssible expTosure

PERSONAL.PROTECTNIE EQUIP.M NT:
Skin Protectio:, Wear up. jV row a priat]tectie g1oves to preverskint

- .. . ..... ... ... • exposure._.- . . . .'. ." " :

.1

.1*

•-•:,. :.. . •g.ls..... . . .o l ,.......

-i...;Respirato rs: , . Wear a NIOSaiLMSHA approved dust or particl e.

approved respirator if necessary to avoid exposure;

' ~Additional'Rece'rumendations; Safety showers and eyewash stations convenient to

F EXIPOSURP GMiEMIE
:.Threshio limitNalUes- (Amerinar. Con ferece of Governmental Industrial

T ME-WE IGI{TED AVERAGE (TLV-TWA): Not Established,

. American Industriii HHy, gieei :A:ssi'ation (AIHA)

C:!"!::'UMENGLhih ¾ tngm (M ithiumrhydroxide)

1?ermis dsief•• ile Expo:sure US. Occupational. Safety and Health Administration
.gA(OSHA),

Tjihe-'We ighted Average (PE L-T WA):, NotE stablished

waskork

woric
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S~~n isotopes
Lithium Hydroxide Monohydrate

[WL(oHme on1o

Material Safety Data Sheet
Section 9. Ph ysical and Chemnieal.Properti.e. -

Physical State: 'Sblid
Appearance: "White to Off-white crystals
Odor:. No apparent odor...

Molecular Weight: .:41-95
Molecular Formula: ..... H1-0..'
Vapor Pressure: Not WApp"h1c16 le'
Vapor Density (air=l.0):. -, Not Applicabl.e.-
Evaporation Rate: NotApplk ;''

Boiling Point: 9240'C (Alh3idry"'iform)
Melting Point: 4710 C (rtuhydrous form)
SONubility in: Water (weight %): 100%
Specific Gravity/Density: 1.51

Section 10. Stability and Reactivity

CHF-MICAL STABILITY, Stable.

CONDITIONS TO AVOID: Reacts with,C0 2 in air to fbrrm Li2CO3 (Lithium Car;6nate )-

.IN COMPATIBILITIES: Strong mineral acids, steam, generates heat when dissolved in water

HAZARDOUS: DECOMPOSITION PRODUCTS: None

HAZARDOUS, POLYMERIZATION: Will: not occur

Section 1: Toxicological Information

LD50/LC50: Not available.

Carcinogenicity: Lithium Hydroxide Monohydrate. not lihted by ACGIH, IARC, NIOSH'NTP,

or OSHA .

Teratogenicity: No Data Available

Reproductive Effects: No Data Available

Neurotoxicity: No Data Available

OTHER DATA: None

Page 4 of 6.
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Material Safet
Section 12. EfoSogica

Ecotoxicity:
No data available.

Dispose of in a. manner

Secton, 1.44Transport

US D OT:•

..Proper-Sh'pi-'P. PPlPIs

[lIOU -377

pes

LitLhiin-.. l' d.oxide Monohydra te&

yData Sleet;
1•,, -.

consistent with: if' eraL state, ntoarglin.

Info rmation:,..

I. UN ID N V

Rep OrbleQu

g Name: "Lithium M' drý&pide:Monohydrate
. Class.
. Corrosive(class:) .

ER-.. .. U .N 2680:..:.1.--
ponse Griiie 154
in0&: -. Note listed

-I
-, Sp.ping: lime:

Hazrd C 'ss:
... UN Number..,-....
: Packin g.Grou~p.

Shipping•Name:
*Ha~zardr lass,

F Qgengy Istrucion:
Emergen-cy Response Guide-

Lithiuw ly'dromide'ooyrt

W28 0

Lithium Hydroxide
8
UN.2680
1I81-6

154 •.,.

F.

Section 15. Regulatory Information::

SA"RA.. :. 'Sedti6ii:3'02"(RQ);?:this chemical does not have a listed RQ.

(TPQ)" 'fhis chemical does not have-a listed TPQ.
.,.ctib" 3I13: not reportable under section 313.

OSIRA: Not considered highly hazardous by OSHA.

Page5 of 6
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n isotopes
Lithium Hydroxide Mono.hydrate

Material Safety Data Sheet
Clean Air Act: Does not contain any Hazardous Air Po lutaii, ( PS ' . - . .

Does not contain any' class I Oz6ne depei~tr-s.
-,Does not contain any Class 2 Ozone depietors

Cl ean'WateiA: • :N6ne of the chemicals in this product are listed as Hazardous Substances

under the. CWA.
None of the:chemicals in this product are listed as Priorit2y Pollutants-tinder the CWA

None of the !cihnhic-aisýin this product are isted as-Tq -ic Po -'.utat i• tihe: CWK ,

States:.
LITIEUJM I-YDROXTDE MONOHYDIRATE can be fei t•tW•.- T!",ng aetight.; . .

to know lists: New Jersey, Minnesota.
CALIFORNIA NO SIGNIFICANT RISK LEVEL: None of the .hemicals in this product

are listed.

Stin16. Other Information•

The data given are those of the correspondig inatural product unless specificallb ihdicated
otherwise.. Safety .data for isotopically altred compounds are generally unavailabil&. but the

hazards and properties are assumed to .b similar or identical to tho0eofthe natura!-dl!6nMpb-unds.

While the information set forth is believed to be ac4curate, Eagle Picher Technologies, i:LC"

extends no warranties with respect hereto and disclaims all liabilities from re~lance theeifiK 6.

judgements as to the suitability of the data p-esented with respect to the useo~f thi~7lroduct ate
the rennnsibilitv of the purchaser and intended user.
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Material Safety Data Sheet
Ammonium hydroxide water solution, >14N NH40H (>25% as ammonia,

NH3)

ACC# 00211

MSDS Name: Ammonium hydroxide water solution, >14N NH4OH (>25% as ammonia,
NH3)
Catalog Numbers: AC205840000, AC205840010, AC205840025, AC205840050,
AC255210000, AC255210025, AC423300000, AC423300025, AC423300250,
AC423305000, S70665, S70665MF, S75029, S93119, S93120, S93120A, A667-212,
A669-212, A669-385LB, A669-500, A669-500LC, A669-612GAL, A669C-212, A669C-
212LC, A6693-500, A669P-500, A669S-212, A669S-212E, A669S-212LC, A669S-500,
A669S212EA, FLA669S-212EA, SCH1143, 58018A
Synonyms: Ammonium hydrate; Ammonia solution; Ammonia water; Aqueous
ammonia; Aqua ammonia.
Company Identification:

Fisher Scientific
1 Reagent Lane
Fair Lawn, N3 07410

For information, call: 201-796-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

7664-41-7 Ammonia >25-30 231-635-3
7732-18-5 Water Balance 231-791-2

EMERGENCY OVERVIEW

Appearance: colorless liquid.
Danger! Causes eye and skin burns. Causes digestive and respiratory tract burns.
Harmful if inhaled or swallowed.
Target Organs: Eyes, skin, mucous membranes.

file:///Ej/1111-Exelon%20Retreival/1000-0216.htm (1 of 8)6/22/2005 8:30:16 AM
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.Potential Health Effects
Eye: Contact with liquid or vapor causes severe burns and possible irreversible eye
damage. Lachrymator (substance which increases the flow of tears).
Skin: Causes severe skin irritation. Causes skin burns. May cause deep, penetrating
ulcers of the skin. Contact with the skin may cause staining, inflammation, and
thickening of the skin.
Ingestion: Harmful if swallowed. May cause severe and permanent damage to the
digestive tract. Causes gastrointestinal tract burns. Causes throat constriction, vomiting,
convulsions, and shock.
Inhalation: Effects may be delayed. Causes severe irritation of upper respiratory tract
with coughing, burns, breathing difficulty, and possible coma.
Chronic: Prolonged inhalation may cause respiratory tract inflammation and lung
damage. Prolonged or repeated exposure may cause corneal damage and the
development of cataracts and glaucoma.

K Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15
ininutes. Get medical aid immediately.

I;Tkin: In case of contact, immediately flush skin with plenty of water for at least 15
m minutes while removing contaminated clothing and shoes. Get medical aid immediately.

* Wash clothing before reuse.
Ingestion: If swallowed, do NOT induce vomiting. Get medical aid immediately. If victim
is fully conscious, give a cupful of water. Never give anything by mouth to an
unconscious person.
Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, give oxygen. Get medical aid.
Notes to Physician: After inhalation exposure, observe for 24 to 72 hours as pulmonary
edema may be delayed.

General Information: As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear.
During a fire, irritating and highly toxic gases may be generated by thermal
decomposition or combustion. Use water spray to keep fire-exposed containers cool.

•-Contact with metals may evolve flammable hydrogen gas. Containers may explode when
".>ated. Approach fire from upwind to avoid hazardous vapors and toxic decomposition

p~roducts. Ammonium hydroxide itself is non-combustible. However concentrated
ammonia solutions may give off ammonia vapours. Ammonia gas is generally not

file:f///I/1 Ill-Exeion%20Retreival/1000-0216.htm (2 of 8)6/22/2005 8:30:16 AM
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considered a serious fire or explosion hazard because ammonia/air mixtures are difficult
to ignite. A relatively high concentration of ammonia gas must be present in order for
ignition to occur. However, a large and intense energy source may cause ignition arý
explosion in a confined space.
Extinguishing Media: Use extinguishing media most appropriate for the surrounding
fire.
Flash Point: Not available.
Autoignition Temperature: 651 deg C ( 1,203.80 deg F)
Explosion Limits, Lower:15%
Upper: 28%
NFPA Rating: (estimated) Health: 3; Flammability: 0; Instability: 0

General Information: Use proper personal protective equipment as indicated in Section
8.
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then
place in suitable container. Neutralize spill with a weak acid such as vinegar or acetic
acid. Avoid runoff into storm sewers and ditches which lead to waterways. Clean up spills
immediately, observing precautions in the Protective Equipment section. Provide
ventilation. Approach spill from upwind. (

~\

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash
before reuse. Do not get in eyes, on skin, or on clothing. Keep container tightly closed.
Discard contaminated shoes. Do not breathe vapor. Use only with adequate ventilation.
Storage: Do not store in direct sunlight. Store in a tightly closed container. Store in a
cool, dry, well-ventilated area away from incompatible substances. Corrosives area.
Isolate from oxidizing materials and acids. Walls, floors, shelving, fittings, lighting and
ventilation systems in storage area should be made from carbon steel or stainless steel
which do not react with ammonium hydroxide.

iOw

Engineering Controls: Use process enclosure, local exhaust ventilation, or other
engineering controls to control airborne levels below recommended exposure limits.
Facilities storing or utilizing this material should be equipped with an eyewash facilit-... 1d
a safety shower.

file :/lIE[/1111-Exelon%2ORetreival/1000-0216.htm (3 of 8)6/22/2005 8:30:16 AM
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Exposure Limits
~ I CG~~U~ ~ ~~LOS ~2 lOS A~FTl.,

•J

Ammonia 25 ppm TWA; 35 ppm 25 ppm TWA; 18 mg/ 50 ppm TWA; 35 mg/
STEL m3 TWA 300 ppm IDLH m3 TWA

Ammonium hydroxide none listed none listed none listed

1 mg/m3 TWA (as W)
(listed under Tungsten, 3 mg/m3 TWA (as W)

Water soluble compounds).3 (listed under Tungsten, none listed
mg/m3 STEL (as W) soluble compounds).
(listed under Tungsten,
soluble compounds).

OSHA Vacated PELs: Ammonia: No OSHA Vacated PELs are listed for this chemical.
Ammonium hydroxide: No OSHA Vacated PELs are listed for this chemical. Water: No
OSHA Vacated PELs are listed for this chemical.
Personal Protective Equipment
Eyes: Wear chemical splash goggles and face shield.
Skin: Wear appropriate protective gloves to prevent skin exposure.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or
European Standard EN 149. Always use a NIOSH or European Standard EN 149 approvec
respirator when necessary.

Eg 4

Physical State: Liquid
Appearance: colorless
Odor: strong odor - ammonia-like
pH: 13.6
Vapor Pressure: 557 mm Hg © 21 deg C

Vapor Density: 0.59 (air=l)
Evaporation Rate:Not available.
Viscosity: Not available.
Boiling Point: 27 deg C
Freezing/Melting Point:-69 deg C
Decomposition Temperature:Not available.

Solubility: Soluble.
Specific Gravity/Density:0.89
Molecular Formula:NH4OH
Molecular Weight:35.04

file:///EI/111 1-Exelon%2ORetreival/1000-0216hltm (4 of 8)6/22/2005 8:30:16 AM
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Chemical Stability: Stable under normal temperatures and pressures. Ammonium
hydroxide is actually a solution of ammonia in water. Therefore the flammable prop{ 'es
of ammonia apply. \
Conditions to Avoid: High temperatures, confined spaces, Ammonia solutions are
corrosive to copper, zinc, aluminum and their alloys..
Incompatibilities with Other Materials: Strong oxidizing agents, acids, acrolein,
halogens, mercury, hypochlorite, silver nitrate, acrylic acid, dimethyl sulfate, silver oxide
Hazardous Decomposition Products: Nitrogen oxides (NOx) and ammonia (NH3).
Hazardous Polymerization: Will not occur.

aet -T&-. -m -0 FW

RTECS#:
CAS# 7664-41-7: B00875000
CAS# 1336-21-6: BQ9625000
CAS# 7732-18-5: ZC0110000
LD5O/LCSO:
CAS# 7664-41-7:

Inhalation, mouse: LC50 = 4230 ppm/1H;
Inhalation, mouse: LC50 = 4600 mg/m3/2H;
Inhalation, rabbit: LC50 = 7 gm/m3/lH;
Inhalation, rat: LC50 = 2000 ppm/4H;
Inhalation, rat: LC50 = 18600 mg/m3/5M;
Inhalation, rat: LC50 = 7040 mg/m3/30M;
Skin, rat: LD50 = 112000 mg/m3/15M;
Skin, rat: LD50 = 71900 mg/m3/30M;
Skin, rat: LD50 = 4840 mg/m3/60M;

CAS# 1336-21-6:
Draize test, rabbit, eye: 250 ug Severe;
Draize test, rabbit, eye: 44 ug Severe;
Oral, rat: LDSO = 350 mg/kg;

CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;

Carcinogenicity:
CAS# 7664-41-7: Not listed by ACGIH, IARC, NT
CAS# 1336-21-6: Not listed by ACGIH, IARC, NT
CAS# 7732-18-5: Not listed by ACGIH, IARC, NT

i

P, or CA Prop 65.
P, or CA Prop 65.
P, or CA Prop 65.

Epidemiology: No information found.
Teratogenicity: No information found.
Reproductive Effects: No information found.
Mutagenicity: No information found.
Neurotoxicity: No information found.
Other Studies:
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Ecotoxicity: Fish: Rainbow trout: LCSO = 0.008 mg/L; 24 Hr.; Unspecified
Fish: Fathead Minnow: LC50 = 8.2 mg/L; 96 Hr.; Unspecified
Fish: Bluegill/Sunfish: LC50 = 0.024-0.093 mg/L; 48 Hr.; Unspecified
Water flea Daphnia: EC50 =0.66 mg/L; 48 Hr.; 22 degrees C

• i~~ ' .. ... .-•r- .- A ', . &' " ,, J •.L •

Chemical waste generators must determine whether a discarded chemical is classified as
a hazardous waste. US EPA guidelines for the classification determination are listed in 40
CFR Parts 261.3. Additionally, waste generators must consult state and local hazardous
waste regulations to ensure complete and accurate classification.
RCRA P-Series: None listed.
RCRA U-Series: None listed.

/C
I

US FEDERAL

TSCA
CAS# 7664-41-7 is listed on the TSCA inventory.
CAS# 1336-21-6 is listed on the TSCA inventory.
CAS# 7732-18-5 is listed on the TSCA inventory.

Health & Safety Reporting List
None of the chemicals are on the Health & Safety

Chemical Test Rules
Reporting List.

yK_
> None of the chemicals in this product are under a Chemic

Section 12b
None of the chemicals are listed under TSCA Section 12b.

al Test Rule.
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TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.

CERCLA Hazardous Substances and corresponding RQs (
CAS# 7664-41-7: 100 lb final RQ; 45.4 kg final RQ CAS# 1336-21-6: 1000(. ia

RQ; 454 kg final RQ
SARA Section 302 Extremely Hazardous Substances

CAS# 7664-41-7: 500 lb TPQ
SARA Codes

CAS # 1336-21-6: acute, chronic.
Section 313

This material contains Ammonia (CAS# 7664-41-7, >25-30%),which is subject to the
reporting requirements of Section 313 of SARA Title III and 40 CFR Part 373.

This material contains Water (listed as Water Dissociable Nitrate Compounds), Balanci
%, (CAS# 7732-18-5) which is subject to the reporting requirements of Section 313 of
SARA Title III and 40 CFR Part 373.
Clean Air Act:

This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.

Clean Water Act:
CAS# 7664-41-7 is listed as a Hazardous Substance under the CWA. CAS# 1336-21-6 is
listed as a Hazardous Substance under the CWA.

None of the chemicals in this product are listed as Priority Pollutants under the CWA.
None of the chemicals in this product are listed as Toxic Pollutants under the CW$

OSHA:
CAS# 7664-41-7 is considered highly hazardous by OSHA.

STATE
CAS# 7664-41-7 can be found on the following state right to know lists: California,

New Jersey, Pennsylvania, Minnesota, Massachusetts.
CAS# 1336-21-6 can be found on the following state right to know lists: California,

New Jersey, Pennsylvania, Massachusetts.
CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.

California Prop 65

California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:

CN
Risk Phrases:

R 34 Causes burns.
R 50 Very toxic to aquatic organisms.

Safety Phrases:
S 26 In case of contact with eyes, rinse immediately with plenty of
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water and seek medical advice.
S 36/37/39 Wear suitable protective clothing, gloves and eye/face
protection.
S 45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible).
S 61 Avoid release to the environment. Refer to special
instructions/safety data sheets.

WGK (Water Danger/Protection)
CAS# 7664-41-7: 2
CAS# 1336-21-6: 2
CAS# 7732-18-5: No information available.

Canada - DSL/NDSL
CAS# 7664-41-7 is listed on Canada's DSL List.
CAS# 1336-21-6 is listed on Canada's DSL List.
CAS# 7732-18-5 is listed on Canada's DSL List.

Canada - WHMIS
This product has a WHMIS classification of DIB, E.

Canadian Ingredient Disclosure List
CAS# 7664-41-7 is listed on the Canadian Ingredient Disclosure List.f CAS# 1336-21-6 is listed on the Canadian Ingredient Disclosure List.
CAS# 7732-18-5 is not listed on the Canadian Ingredient Disclosure List.

MR _ 0_0~

MSDS Creation Date: 6/22/1999
Revision #12 Date: 7/18/2003

The information above is, believed to be accurate and represents the best information currently available to
us. However, we make no warranty of merchantability or any other warranty, express or implied, with
respect to such information, and we assume no liability resulting from its use. Users should make their own
investigations to determine the suitability of the information for their particular purposes. In no event shall
Fisher be liable for any claims, losses, or damages of any third party or for lost profits or any special,
indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been
advised of the possibility of such damages.
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' GE Betz
GE Betz, Inc. Material Safety Data Sheet
4636 Somerton Road
Trevose, PA 19053 Issue Date: 01-APR-2004
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800),877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

POLYFLOC AP1138

PRODUCT APPLICATION AREA:

FLOCCULANT

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

This product is not hazardous as defined by OSHA regulations.

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

C I EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause moderate
irritation to the eyes. Dusts may cause irritation to the upper
respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: None; Appearance: White, Powder

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water



POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Dusts may cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation.

TARGET ORGANS:

No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AID MEASUR.ES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:
if nasal, throat or long irritation develops - remove to fresh air
and get medical attention.

INGESTION:

Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents *of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIAN~S:

No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:

dry chemical, carbon dioxide, foam or water
HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
FLASH POINT:

> 20OF > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURE S



PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and

/ absorb on absorbent material. Place in waste disposal container.
\ / DFlush area with water. Wet area may be slippery. Spread sand/grit.
, DISPOSAL INSTRUCTIONS:

Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Normal chemical handling.

STORAGE:

Keep containers closed when not in use. Do not expose to moisture.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

This product is not hazardous as defined by OSHA regulations.

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED

WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:

neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
airtight chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Density 43.120 lb/cu. Vapor Pressure (mmHG) < 0.1

Freeze Point (F) NA Vapor Density (air=l) < 1.00
Freeze Point (C) NA
Viscosity(cps 70F,21C) NA % Solubility (water) 1.0

Odor None
Appearance White
Physical State Powder
Flash Point P-M(CC) > 200F > 93C
pH 0.5% Sol. (approx.) 8.0
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined



10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
"B"

11 TOXICOLOGICAL INFORMATION

Oral LD50 MOUSE: >2,000 mg/kg
NOTE - Supplier estimate; Rat oral LD50: >5,000 mg/kg per alternate
supplier

Carcinogenicity RAT/DOG:
Dermal LD50 RABBIT:

NOTE - Estimated value
Skin Irritation Score RABBIT:
Eye Irritation Score RABBIT:
Skin Sensitization G.PIG:

NEGATIVE
>2,000 mg/kg

NONIRRITANT
SLIGHT
NEGATIVE

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Bluegill Sunfish 48 Hour Static Screen

0% Mortality= 100 mg/L
Daphnia magna 48 Hour Static Renewal Bioassay

LC50= 470; No Effect Level= 178 mg/L
Fathead Minnow 96 Hour Static Renewal Bioassay

LC50= 239; No Effect Level= 45 mg/L

BIODEGRADATION
BOD-28 (mg/g): 0
BOD-5 (mg/g): 0
COD (mg/g):' 775
TOC (mg/g): 349

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste,
hazardous waste identification number is
Not applicable.

the US RCRA

Please be advised; however, that state
waste disposal'may be more restrictive
federal regulations. Consult state and
the proper disposal of this material.

and local requirements for
or otherwise different from
local regulations regarding

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION



/

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

FOOD AND DRUG ADMINISTRATION:
The ingredients in this product are approved by FDA under 21 CFR
173.5 and 21 CFR 573.120

SARA SECTION 312 HAZARD CLASS:
Product is non-hazardous under Section 311/312

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:
While we believe this product is non-hazardous, this product contains
trace amounts of these chemicals known to the state of California to
cause cancer and/or reproductive toxicity:
CAS# CHEMICAL NAME

79-06-1 ACRYLAMIDE
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health
Fire
Reactivity
Special
(1) Protective Equipment

1 Slight Hazard
1 Slight Hazard
0 Minimal Hazard
NONE No special Hazard
B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

28-JAN-1997

01-MAY-1998
10-JUN-1998
01-JUN-1999
13-SEP-2000
1-DEC-2000
01-APR-2004

REVISIONS TO SECTION:

8;EDIT:9
15
15
4

15
15

SUPERCEDES

** NEW **

28-JAN-1997
01-MAY-1998
10-JUN-1998
01-JUN-1999
13-SEP-2000
lI-DEC-2000

(
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GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053

Material Safety Data Sheet

Issue Date: 01-APR-2004
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940
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I PRODUCT IDENTIFICATION

PRODUCT NAME:

POLYFLOC AS1001

PRODUCT APPLICATION AREA:

FLOCCULANT.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

This product is not hazardous as defined by OSHA regulations.

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause slight
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: None; Appearance: Colorless, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

I



POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause slight irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause slight gastrointestinal irritation.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AMD MEASURES

SKIN CONTACT:

Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get.
medical attention if irritation persists after flushing.

INHALATION:

If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:

Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES



PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Normal chemical handling.

STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,
thaw and mix completely prior to use.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

This product is not hazardous as defined by OSHA regulations.

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR

1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.010 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) 32 Vapor Density (air=l) < 1.00
Freeze Point (C) 0

Viscosity(cps 70F,21C) 2000 % Solubility (water) 100.0

Odor None
Appearance Colorless
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 5.2
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined



10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
"A"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >2,000 mg/kg
NOTE - Estimated value

Dermal LD50 RABBIT: >2,000 mg/kg
NOTE - Estimated value

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Bluegill Sunfish 48 Hour Static Screen

0% Mortality= 300 mg/L
Daphnia magna 48 Hour Static Screen

0% Mortality= 1000 mg/L
Rainbow Trout 48 Hour Static Screen

0% Mortality= 1000 mg/L

BIODEGRADATION
BOD-28 (mg/g): 1
BOD-5 (mg/g): 0
COD (mg/g): 38
TOC (mg/g): 13

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds



FOOD AND DRUG ADMINISTRATION:

21 CFR 176.110 (acrylamide - acrylic acid resins)
All ingredients comprising this product are authorized by FDA
for the manufacture of paper and paperboard that may contact
aqueous and fatty foods as per 21 CFR 176.170(a) (4).

USDA FEDERALLY INSPECTED MEAT AND POULTRY PLANTS:

SEC .L1

SARA SECTION 312 HAZARD CLASS:
Product is non-hazardous under Section 311/312

SARA SECTION 302 CHEMICALS:

No regulated constituent present at OSHA thresholds
SARA SECTION 313 CHEMICALS:

No regulated constituent present at OSHA thresholds
CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

While we believe this product is non-hazardous, this product contains
trace amounts of these chemicals known to the state of California to
cause cancer and/or reproductive toxicity:
CAS# CHEMICAL NAME
79-06-1 ACRYLAMIIDE

MICHIGAN REGULATORY INFORMATION

i

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION
i . NFPA/HMIS CODE TRANSLATION

Health
Fire
Reactivity
Special
(1) Protective Equipment

1 Slight Hazard
0 Minimal Hazard
0 Minimal Hazard
NONE No special Hazard
B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

28-JAN-1997
27-MAY-1999
13-JUL-1999
16-APR-2002
01-APR-2004

REVISIONS TO SECTION:

15
15
4,16
15

SUPERCEDES

** NEW **

28-JAN-1997
27-MAY-1999
13-JUL-1999

"16-APR-2002
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C6f35r 20c12 tmi.924 tml.f17 tmi.p62 tml.r62 tmi.o62 0.035 2.0*Dc 1 2.101 269.80 . . 1700 13( 153 9%1 8221
C6n50lqcd16 tmi.28 tmji.f13 tmi.p66 tmi.r66 tml.o66 0.050 .1. Dc' 1.051 268.75 17001 13( 230 14% . 7761

C6n50lq15c17 trng2'tmi.f15- tmi.p67 tml.r57 Lmi.o57 0.050 1.5DC 1.58 269.28 1700 5130 230 . 14% 776
C6n50lq20c18. tmi.g28 tmi~f17 tmi.p68 tmi.r68 I tmi.o6 0.050 2.0*Dc 2.10 269.80 . 1700 130 230 14% . 776

36n251 cd4 tmi.g22 Wmi.M13 trn.p54 tmi-r54 Imi.o54 0.025 . Dc 1.52 269.22 4000 130 319 8%1 1931
C6n251ql5cd5 tml~g22 •tOmLf15 tmi.p55.: tmi.r55 tmi.o55 .0.025 " 1.5"Dc 2.28 269.98 .4000 .. 130 319 .8% 1931
.C6n25 20cd6. trni.22 tri.f17 tmlp56 tmi.r56 tmi.o56 . 0;025 2.0*Dc 3.04 270.74 .4000 .130 3191 8% 1931

C6n351qcdlO tml..24 tmi.f13 tmi.p60 W.rSO tmf.o60 0.035 . Dc. 1.521 26922, 4000 130 448 11% 18641
CGn351q15c1I tmi. 24 tmi.f15 tml.p6.1 fmlr61 tmi.o61 .. 0.035 1.5"Dc 2.28 269.9E :4000 .130 448 11% .1864

C6n35lq20c12 tml.q24 Itml.f7 tmi.p62 tml.r62 I tml.o62 0.035 2.0*Dc 3.041 270.74 4000 1. 130 448 11% 18651 4
C6n50fqcd16 "tmi.28 tmi.f13 mi.p 66 tmirS6 tmi:o66 0.050 Dc 1.521 269.22 40001 130 639 16% 17591
C6n59lq15c17 trni.g28 tml.I5 .5mLp67 tmi.r67 tml.o67 0.050 .15*Dc . 2.28 269.98 4000 1330 639 16% 1759 4
C6nSOlq20cl8 t•nl.g28 tmi.f17 tmi.p68 tmi.r68 tmoi.68 0050 2:0*Doc 3.041 270.74 4000 130 639 • 16%1. 17591.. 4
C6n25hqcdl . tmi.g23 tmif14 tmip51 tmrir51 tmi.o51 0.025 Dc 2.02 .269.72 8000 130 717 9% 3798 4
C6n25hq15cd2 tmi.g23 tmi.f16 tmi.p52 tmi.r52 tml.o52 0.025 .1.5*Dc 3.03 27073 8000 1 130 7171 9%1 3798 - 4
C6n25hq20cd3 tnji.g23 tmi.fl8 tmI.p53 . tmlr53, tmi.o53 0.025 .2.0*Dc 4.04 271.74 60001 130 -7171 9% 37981 4
C_,6d35hqcd7 tmi.g25 tmI.f14 tmip57 tml.r57 tml.o57 0.035 D 2.02 "269.72! 8000 130 1000 "13 3673 4

C6n35hq15cd8. ,tmI.25 tmif18 tmnlp58 tmi.r58 tmi.o58 0.035 1.5iDc 3.03 270.73' 8000 130 1000 13% 3673 4
C~n35hq20cd9 tmi.g25 tml.f18 fri.p5 rnjlr59 tmlo59" 0.035 2.0Do. 4.04 • 271.74 . 8000 130 1000 "_3% . 3673 4
C6n5Ohqcd13 tml.g29 tmi.f14 t1nl.963 tml.r63 tml:o63 0.050 Dc 2302 269.72 . 8000 130 13061 17% 338 4
C6nSOhq15c14 tmi.g29 tmi.f16-1 tmi.p64 -mir64 tml.064 0.050 1.50c 3.03 270:73 .80001 1301 1361 17%1 3403 4

48%1
486W
46%
46• •.

46a%
48%
48% 1
78% 1

47% " 1

47% 1
47% 1
44% 1
W4% 1
4%°1 1
7%1 3
7'/. 3
7% . 3
6% 3
6% 3
6%: 3,
2% 3:
3% 3:
3% . 3;
7q% 5;

4-10 . ZIL. 1ý

272.18 272.06 272A,

43% 272.18 272.07 272.1
.41% 272.43 272.29 272.2

41% . 272.43 . 272.29 272.Z
41% . 272.431 272.29 272.3
44% 272.74 272.591 272.6
44% 272.74 272.591 272.6
42% 272.74 272.59 272.6
42%. 273.08 272.89 272.9

42%j 273.08 272.88 272.9
42% 273.07 4 272.88. 272.9
400% 273.46 273.23 273.3

40% 273.45 273.22 1 273.3,
40% 273.45! . • 273.22 .273.3'

44% 273.581 273.341 .273.41

44% :273.57 . 273.33 273.4A
44% 273.58 . 273.35 273.4A
42% 274.02 273.75 273.8&
42% 274.02 273.741 273.81
42% 274.02 273.74 273.6&
41% 274.46 274.15 274.31
40% 274.46 274.15 274.31

40% 274.46 .274.15 274.31
44% 274.17 273.90 274.04
44% 274.17 273.89 274.06
44% .274.9 273.92 274.47
43% ..274.62' 274.32 274.47

• 43% 274.641 274.831 274.47
4% 274.621 " 274.311 . 274!47

13

36650hq20cI5 lrni.g29 Il tmi.f`18 I .tmi.p65 I tmi~rOS I lnI.sSS 1 0.0501 2.0'Dc 1 4.041 -271.741 . 800( 1301 136C 17%1 3403 4
.4"

'6n25hqcdl I Llmj.q23. LI tni.f14 ~I tmi.pslI tmi.rSl I: trni.o~l 1* 0.0251 Dc- 1 . 2.441 . 270.141 120001 1 9% .561E
47%0
---- :4-
47%1

r7 tmi.o25 I *tml.fl4'I tmi.o57 tmi.r! Dc 2.441 270.141 120001 .1301 1572 13%1 5259 44%1
,6n35ha15cd8 tml.,25 I tml.f16 I tml.D58 • tml.rS8.I tml.o58 I - 0.0351 1.5"Dc -3.661 271.361 .12000 1301 1571 13%1 52611 44%1
_6n35hq20cd9 tmL25 . tmi.f18- tml.p59 . tmi.r59 . tmLo59 1 0.035 2.0 [c 4.881 272.581 120001 130 1572 13% 5261 44%tfrn.;25 lrf1 4 0.35 -lmi1521 13632
'6n5Ohccdl3 .tmi~q29 .1tmUf14 Itmi.p63 tml.r63 .1 tml.s63 I 0.0501 - Dc 2.441 . 270.141 12000 1301 2162 18%° 48501 40%1 . 49881- . 42% 27$.141 -. 274.801 274.97
'6n50h q15c14 tm .29 1t ni~fl 16 tm i.p64 ItmL~r64 Itmi.o64 1. 0.050• 1.5"Dc 27 .6 1 00 10 2 6 18 %1 48561 40

C~5h2c5 .mg9 1tmi-if18 trni~p65 Itrni.r66 I tmi.o65 1 0:0501 "2.0*Dc 1 4.881 .272.581 120001 1301 21601 18%1 4861 41 .
- 42%1 275.131 274.791 274.T6

41%1 275.121 274.77 274.95

P:\100000\109082\109082.0001\3.Design\CalculationsCase 6\case6_results-summary
summary
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. : File Name . Station 1 Boundary Cond tion Specifed Flows cfs .- Calculated Channel Flows Calculated Water Levels (ft NGVDS
F Plow East RnMiddl -1 1 3 Intake•Case (1) . - output Description Depth WL Elev River TMNS s t ie s t Stn 4 Stn 3A

_ _ _ _ _ _ 
Ion r 1  
p e rc e n t (2 )ý . .c fs p e rc e nt. (2 ) c m p e r c e n t (2 )

C6n25hqIcdt trni.g23 lni.014 tml.p51 tmi~r52 tmLo51 •0.025 Dc 4.6 27 8 .16000 30 589 10% 7246 45%A 16 45% 274.59 . 274.21 274.43C~n25hq15cd2 trni.g23 trni.04 tm~p52 trsr,5 tL0o51 0.025 D*c 2.771 27047 6 000 589 10% 7242 -45% -165 45% 274. 274.1 274.46

C6n25hq2Ocd3 tmi.g23 Ithlf trmi.p53 tml.r53 tmILo53 0.025 20*Dc1 5.54 273.24 16000 1 30 583 10% 7239 .45% 71178 45%0. 274.65 1 274.37 27451

tmi.g25 tmif14 1 tmLp57 tmLr57 tmi.o57 . 0:03 Dc F 2.771 " 270.4 160( 1,

IC6n35hql5cd8 I tmi.g25 tmi.fl 6 tmi.p58 tml.r58 I tmI.o58 0.03 1.5"Dc 4.1 271.8 160(
-2.0*De 5.5

21E
215
216
297

297

1.4, 681 •43' 44' 275M
1 "43' 70' 44-

4:41

42'
421

74.7 - 274.9,
.274.7 274.91

1
13 19%1 626 275.1 275.291 275.4

C6n50ha20c15 tmi.o29 tmi.o65 .50ol 2.0*c 5- .5' -273.241 .1600 13 297. 19%1 627 429 275.6 275.28 1 275.4

- tmi.a23 1 tmri tmi.o51 0.025 Dc T 3.01 270.711 20000 130 2026 10% , 8911 459 . 274.99 274.68 274.8
2 tmi.o23 tnhi.f16 tmi.n52 I tmi.r52 I tmi.o52 0.0251 .1.5Dc 4.5 272.22 : 2000 13 202 274.E 274.651 274.8
3 tmi.q23 trni.118 I tmI.p53 I tml.r53 I tmi.053 0.0251 2.0*Dc 6.0: 273.721 2000 13 205 10%1 885 459 275.C 274.781 274.9

C6n35hqcd7 tmi.g25 I troi.114 I tml.P57 I tmi.r57 - tmi.o57 0.0351 Dc 3.0"

C6n35hq15cd8 I tml.g25 I tmi.f116 1 tmI.p58 I tmI.r58 I tmi.o58
C6h35hq2Ocd9 tmi. 25 tmif18
C6n5Ohqcdl3 tml. 29 tmi.f14
C6n5Ohql5cl4 tmI.q29 tmi.f16
C6n5Ohq2Ocl5 tml.g29 tmi.f18
C6n25hqcdl . tmi.g23 tmi.f14

0.0351 1.5"Dc
•03251 2.0*De

0.055 Dc
0.0501 1,5"Dc

4.5'
6.0;

3.0'
4.51

270.71 2000
272.22 2O00

"273.72 . 2000
.270.71 "2000
2724.22 10001

13
• 13

13
13

27651 14%1 83041 429 893 275.3

3801 19W .763: -43%1. 276.1 275.771 275.9,
tmi.o64 13 379M 43%1 276.1 275.73) 275.9:

i.O65- I tmi.r65 tmi.o65 0.0501. 2.0*Dc 131 380: 43%1 276.1 275.74) 275.9,
Lp5l tmi.r5I tmi.o51 0.025 Dc i 3.37 271.07 D 25000 - 130 2610 " . 10%1 10897 44%1- 11.494 46% 275.401 .275.061 275:21

C.6n25hol15cd2 I tmi.o23 I tmi.fl6 tmi.x52 I tmi.r52 I tmI.o52 0.0251 1.5"Dc 5.0E 272.761 25001
Z6n25hc20cd3 tmi.g23 I -tml.f18 tmi.p53I trni.r53 T tmi.o53 0.0251 2.0*Dc. 6.74 -274.441 250001
C6n35hqcd7 tl 4 -tmf.p57 I : tmirr57 I.. tml.o57 D Dc. 3.37

131
13(
13(

T3-(

261!
2652
3524
3505

3554

10% 1086(
•11% "1083(
•14% . 1018,
14% 1022,E
14% 1017E•

43*1
430, . 1151 46%1 275.3 275.011 275.11ý

1 A.4

. 275.91
2500( 11261 451M 276.0, 275.691 275.87

tmi.o29 • Imi tml.o63 0.050 c ' 1 3.37 271.071 25000 . . 13( 276.27 276.47
4 tri.q29 tmi.f16 I ml.i64 tmI.r64 tml.o64 0.0501 . 1.5"0D 5.06 272.761 --. 2500C 13C 4863

C6n50hq2Ocl5 - tmi.g29 tmi.f18 tml.p65 Ltmi.r65 tmi.o65 0.0501 2.0*Do 6.74 274.441. 25
0 0 0

-1301 4889
C6n25hqcdl tmi.g23 tmi.f14 ImIp51 trmi.r51I tmimo51 0.0251 Dc 3:60

19% -. 936C
20% . 9354
11% 12740
11% . 12778
11% - 126-14
14% . 11940

37%1 1Q77 4 276.41
37% - 10757- 76.44

6 tmi.p52 1. 47% 275.79
- 47% - 275.9t30000

30000C6n35hacd7 'tmi.o25i tm f14 tmi.p57 tmi.r57 tmi.o57
-tmif16 I tmi.D58. tml.r58 tmle.58C6n36hq15cd

C6n35hq20cd
;6n50hqcd13

C6nSOha15c4

8 tUni.n25
- 0.035 Dc -_3.66
--0.035 :1.5"Dc - 5.4

271.301
13C 3326
130 . 4346
130 4324

-40%1 13-711
275.691 275.83

273.101 30000
97A ont • rnnnn

free • fro} •'t fi •m; •Q tml r•a fmi •e I ~0I. - 11915
25 ImIA 8 ti 59 ti 0035 20*Dc 1 T201 "02

9
. , 15%

im'

C6n50hq20c15.[ tmi.g29 tml.f18 Itint.p65 I tmi.r65 Ifnil.665 1 0.0501 2.0*Dc 1 7.20[ 274.90.



Table 9: Summary Results for TMINS Case 6a
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C File Name n Station I Boundary Condition Specified Flows cfs " Calculated Channel Flows .. • Calculated Water Levels ft NGVD
Case Geomeuy Oun Description Depth WL Elev . River:- TMINS East . Middle West - Stn 4 Stn 3A Intake

cfs percent . -cfs I percent - cfs percent • •_ _

C6a251qcd22 tmi.g30 Mtrol13 tmi.p72 tmi.r72 tmi.o72 0.025 Dc 1.051 268.75 .17001 130 • 1031 6%1. 8821 52%1 715r 42%0 " 271.98 .. 271.88 271.9:

C6a251q15c23. tmi.g30 Itroll1 tmf.p73 tmi.r73 #li.o73 .0.025 1.5"0c 1.581 269.28 170 ..- 13G 103 60. 6821. 52% 715 42% 271.96 271.88 271.91

C6a25kq20c24 tmi. 30 tr.of17 tml.p74 tmi.r74 tml.o74 0.028 2.0*Dc 1 2.10 269.80 1700 130 1031 6% -882 52%1 715!* 42% .. 271.98 271.88 271.91

C6a351qcd28 tui.g32 tni.113 . tmil.p78 trn.r78 tmI.o78 0.035 D0 1.05 268.75 • 17001 130 . 153 . 9% . " 822 48%1 725i 43% . 272.18 272.07 272.1

C6a351Ql5c29 tm!i:g32 tami. 5 tfni. 79 tmi.r79. tmi.o79. 0035 1.5EDc 1.581. ' 269.28 17001 130 153 9%1 822 48% . 725 43% . . 272:18 272.06 . 272.1,

C6a35lq20c30 1ma.g32 tmi.f17 trnl.p80 tmir8O tmni.o80 . 0.035 ,2.0*Dc 2.10 269M60 1700 1 130 153 • 8% 1 822 48% : 725 43% M 272.18 272.07 .272.13

C6a5Olqcd34 tr-i.g34 trlfM13 . mi.p84 nmi.r84 tmLi.o84 0.05C Dc. 1.051 268.75 " 1700 130 230 14% 776 46% . ._694 41% 272.43 . 272.20 "272.3E

C6a50lq15c35 tmi.g34 tmif1S tmi.p85 tmi.r85 .tmi.o85. 0.050 1.5"Dc 1.58 1. 269.28 1700 .. 130 230 14% 776 46% . 804 . -1% 272.43 272.29 272.38

C6a501q20c36 , tmi~g34 .tm.117 tml.p66 tmi.r86 tmi.o86 0.050 "2.0*De • 2.10 -269.80 1 1700 " 130 230 14% 776 46% 694 41% 272.43 272.29 272.36
...6a251tcd22 timi. i.f13 tmi.p72 tmi3r72 tmi.o72 0.02- - Dc 1.52 269.22 . 4000 130 319 " 8% 1931 - 48% 1750 44% 272.741 272.59 . 272.67

C6a251015c23. tmi.,30 Irtmi.f 15, tni73 tmi.r73 t 1mi.o73 0.025 1.5*Dc . 2.28 - 269.98 4000 130 319 • 8% 1931 48% 1750 44% 272.74 272.50 .272Z67
516a21q20c24 til. 30 tlni.f17 Itri.p74 tmI.r74 tml.o74 0.025 2.0*Dc 3.04 270.74 4000 130 . 3191 8% 1931 . 48% 1750 44% 272.74 272.59 272.67

C0a351qcd28 tmi.g32 trmi.f3 5 tmi. 78 tmilr78 tmi.o8 0.035 D 2 " 1.52 .269.22 .4000 130 446 11% . 184 . 47% . 188 42%: 273.08 272.80 - -272.98
-6a351q15c29 tmi. 32 tm.f5 tmilp79 tmli.r78 tmi.o79 0.035 . 1.50c 2.28 269.981 4000 1301 4448 1 .1 1864 47% 1688 ' 8 42%. 273.08 . 272.88 272,98

C6a351g20c30 tmi. 32 -tm.f17 trni.p80 tmi.r0, 'tmi.o80 ' 0.035 2.0*Dc ,3.04 270.74 4000 - 130 448 11%1 18655 47%1 16871.. . 42% 273.07 _ 272.88 272.98
-6a5001cd34 tmig34 tmif13 tmip84 taIr84 tai.o84 •0.050 " Dc - .1.82 " 269.22 4000 _ 130 "639 16%1 1759f 44% 1602. 40% 273.46 273.23 273.35

0 'm ýImm ýfU 'm tI~r4 tm~o84 0.05, D

Ca50q1_5c35 t.mi.g34 OnifI15. trmi.p85 .tmi.r85 I• tmi.085 0.0501 1.5"Dc 2.281 269.9 4001 131 • 03! 160/
..0a501q2Oc36- tnii.g34. Jnnli-f`17 Itmi.p86 tmi.r86 I tmI.o86 1 0.0501 2.0*Dc

C.8an25h Od19 tmi. 931. tmi.f14
,6a25hq15c20. 9mi.31 tmi.f16
C6a25hq20c21 " tmi.g31 tmlIf18

tmlip69 - Dc..
3.04- -270.7.
2.02 269.7:
3.03 270.7:
4.04 - 271.7'
'9 59 9Co 7'

4001
8001

800(

1301 63'
1750
1-75E
3790
3798

44%1 1,6021
I

409/ 273.451 273.22. 273.3'
273.4! • 273.22 273.3'
273.58 273.34 273.41
273.57 273.33 273.4547% " 34851 44%

0.021 131 71 3798 47% -34851 44% 273,581 273.351 .273.47
I 1,s r6ifA I , 75 I01.0 I0.. 7 -I-,.. - RR•3• l9ni - isa 1 ;• o/, 90R79 ARO/..l 9997 o53O/ .274.021 273.751 273.88cd25 tinl 2ýý21 7 42%/

C6a35hq15c26 I tmg.933 Itm-tf16 .tmI.P76 Ittnl.r76 Itmi.o76 ' .0.0351 .1.51Db 3.031 270.731 800( 1301 100(
lrni.P77 I-tmI.r77 'I taL6o77 1 0.0351Q~S 2.0*00 4.04

13%

170/
•17%

36731 46%1 3327

274.15F. 274.31
C6a50ha15c32 txrni.35 ' tmi 800C 1301 136E 34031 43%1 32281 40% 274.46 274:151 - 274.31
-e.,erflkn..9.9 I .0,51,95 .t,,Ofle I 4,-I .,es I ½-.,i 005 I o.,~ .09 I fl nant oflon-,. Anl• 971 711 5nn 1951 - 19CC 1 7o/ 01551 4901.1 - 9995 40%, 274.461 274.15 ' 274.31
:6a5Ohq2Oc33 tmi:36 tmUj s tI 83 tI 83 I tI 83 1 00501 20*D* v ,v

..Osn25hqcd19 ti ag31 tm;1 5114 I-tmixc69 I-tmI.r69 I tmI.o69 1 0.0251 Dc 2.44 270.1' 12000 1301 1124 9% 56181 47%1 5258 44 274.04

C6a25hq15c2O tmi.g31 I tml.6 tmi.p70 tmi.r70 tmLio70 1 0.0251 1.5*Dc 3.66 271.36 1 274.03
tmi.on tmi.p72 tmi.r72 273.92 274.06

tmI-a 44%l 5169V 43%/ 274.621 274.32 274.47
C6a35ha15c26 I tmi.c33 tmi 1301 1571 13% 5261 44%) 51671 43%1 274.621 274.311 274.47
C6a35ha20c27 tml.033 thai tmi.o77 • :,.00351 2.O*Dc I.:* 4.88 272.581 12000 1301 1572 13%1 52611 44%1. 51671 439I 274.621 274.311 274.47

1 trnlt.35 tmlnf`14 I tmixo81 I tmi.r81 I tml.o81 0.0501 Dc 2.44 270.141 120001 1301 .. 21631 18% 48491- 40%1 4988[. 42%1 275.141; 274.801. 274.971

2 1 tmi.g35- tmif16 ltmG.821 .tmi.r82 tmi.o82 1 0:0501 1.51Dc • 3.661..271.361 12000 130 1 . 21621 18% 4855 40% 1 4982
10u.Cnhongn33 tm~i.n30 tmi.f15 fi1 OnRi 59I ,i as- " fm~i ,nR 9 5518 9' n'nn •AIl -R 979 SRI 12050 -1301 2161 18%/ 40011 . 410/,- 49701,
6a5Ohq2Oc33 Imlg35 tmi1`18 I tmip83 I tmIr83 I tmi

P:\100000,109082\109082.odol03.Design\Calculations\Case 6\case6a.results-summary

summary.
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Table 9: Summary Results for TMINS Case 6a

- ~ Fi N. Stt i Beoud. ,....----------------------.. . .
Conditi I S efi d Fl I

Calculated Channel Flows
Case

Geometry- Flow' "Pa -P t Ruh Out:ut Oeeicriptfon Depth 'WL-Elev j River j TfvIINS . ast Middpee-e
cfs Ipercent Cft ecn

, . , - ... . i r

- r•4 t West,cf prcnt Sin 4 St. 3A "Intake

C6an25hqcd9' tmi.O 3 1 69 1i.69 0.0251 Dc 2.77., 270.471600 130-
. +. , r .......

72421 45% 71691 452) - 274.601 274.311 274.46I

C6a2ShqSD20I tml.g31 I t1o.f16 tmi.p70 I trni.r70 1 ti.o70 1 0.0251 1.5*Dc 4.161 271.861 1600( 13C 45% 7165 * 45-1
45%4C6a26hq2Oc21 I tmi.g31 I tmIii1 1 5.541 ,273.241 1600C 13C 1583

1301 2162 14%1 441
tmli.r76 t Ic 130 21591 135 68261 43011 7015 44/

tmi.p77 tLri".77 tmi.o77 1 0,0351 2,0*Dc 1 5.54 149 681E 43% 70191 449A
31 trni.q35 I rni.114 tni.p81 I tmi r81 thrl .061 1 0,0501 Dc 2.77 - 270.47

C6aSOhql 5c32 tmirL35 tmi.f16 I tmi.p82 I tmi.r62 I ti.o82 I 0.0501 1.5'Dc 4.161 271.86 160001 13C 2
62491 39%
6262r 39%
62711 •39/,
89il 45%

LISMh q20c3 tL3
C~an2hqcd1 tmg31

CUa25ha15c20 I tmi.o31

2.0Dc 5.54L 273.241 1600( 13( 2974

ro'16 V tmIP70 tmi.r70> t
1301 2027
1301 2024

'"1301 . 205E
•1301 276,

100, 90631• 4504
8923) 45%

tmi.f18 I tmip72 trmit72 tmi.o72 1 0.0251. 2.0Do 1 6.021 273.72
C6an35hqcd25 I tmrLg33 I tmi.f1 4 1 tml.p75 tltr75 frni.o75 1 0.035 Dc- 3.011 270.71 2000(

0.035 1.5*Dc - 4.511 272221 2000( 1301 27591 14%1 8325T 424 8916 4
1301 27771 14%1 830! 8920 , 459)

t _In35 rif14 MI.p61 rrl.r81 tr1io81 0.050 Dc 3.01 • 270.71
t41.o35 tmni~fi tri.p82 ,m1r82 llnl.o82 0.050 1.5'Dc 4.51 272.22

76301 3804

C6a5Ohq26c33
C6an25hqcdl9
068251-,q1.c20-

C6a?5hq22t21
C6an.3horld2S

lrni.g35 I tmrif18 I trnm.p83 I 4.r83 I tni.o83 1 0.0501 2.0"Pc 6.02) 273.72 20000 1301 3801
DC 3,371 271.071 25000) 131 , 109, 108961 44%1 11493 " 4651

274.59 274.29 2-74.44
274.65 " 274.37 274.51
275.12 274.79 274.96
275.11 274.77 274.94
275.13 274.80 274,97
275.68 275.32 275.50
275.66 275.29 275.48275.65 275.28 275.47

274.99 274-68 274.84
274.97 274,65 274,81
275.07 274.76 274.93
275.53 275.18 275.36
275.50 275.14 275.32
275.55 275.21 - 275.38
276.15 275. • 275.96
276.12 275.73 2M5.93
276.12 275.74 275.93
275.39 275.06 275,23
275.3 275.01 275.19
275,54 275.26 27540
275.99 275.63 275.81

-275.9 275.57 275.78
276.04 275.69 275.87
276.67 276.27 276.47
276.61 276.20 276.41

-276.64 276.23 276.44
275.73 275.39 275.51
275.70 275,35 275.53
275.96 275.69 .275.83
276.39 276.01 276.2C
276.33 275.94 276.14
276.48 276.14 276.31
277.13 276.73- 276.92
2 277. 278.63 278.80
277.131 276.71 276.92

tml.o311 tmi.f18 tmi.o72 i frnt.r72 .1 tmi.o72
1301 26161 101

1301 35281 149
" 1'013 - 35121' 14ý

108651 43%1 1151gi 46%-

trni.33 I tmi.f14 1tmi.p75 I tmli.r75 I tnd.o75 0.0351 . Do 3.371 271.07
C6e35hq15c26 tmI.g33 I trn1.36 1 6ml.p76I tmnl.r76I tmri,o76 I 0.0351 1.5'Dc "5.06 272.76 25001 102281 4iM -/ 1126C

6.74 274.441 25MO0
13OF -4898

14W 101771 41%1 1128E 455

. 5 .roIl4 tm1p81 Wrnir81 Ii.o81 0.0501 Dc - 3.37
tlrg35 lmi.ft6 tmi.o82 1mi!r82 11o82 0.050 1.5'Dc 5.06

C6aSOhq2Oc33
C6an25hqgdl 9
C6.2ShoI5c2O
5C8e2nh2io021Qcan3Shgc25

tml.g35 Itm1.18 -rni.p83 t1i,r63 ti.o83 0.0501 2_0"Dc
trni.31 tm..f14 641. 89 lrni~r89 tr•lo69 0.025 Dc
tmi.g31 tmL16 m1 7 tryd.70 I ,iirlO ItrA.o70 1 0.025 .1.5-Dc

-tnlc31 t1.t18 I tmLo72 tml.r72 I tm1.o72 0.0251 2.0*Dc

6.74 274.441 2500(
3.601 271.301 300001 1301 3223) 11! 127441 42%.

127761 437A
1?2121 42-A
11936 " 40A

14033

1403591

479A II

Wmi.033 trnl.f14 -1 tml.p75 I. 1 ni.r75 "ud.o75 1 0.0351 Do 1 3.601 271301 3000M 46%

t4i.f16 l p76 rn.r76 "tri07.1 0.035m 1.500c •
6if18 64!. top77 l'nI.r77 j |.oT77 0.035) 2.01)c

- 5.40
7.20

273,101 30001 1301 -4330 14'
159

1200¶ 40% . 1366 46%11913 - 40% 13680 46%274.90 30000 2130 4408
271.30 _ 30000 1301. 5927

06a•50h' 15c,32 t6i4135 64l.f16. t4.82 tlrr8l2 6ni.o82 - 0.050 1.5'Dc
C 2a50hq20c33 641. 35 t1'18I tmiS.p83 Itmr83 It6'.o83 0.050 2.0*Dc -

Notes:
(1) This is the 12-character "short I1" as used in HEC-RAS-.U (2) Percent flow is percent of specified rier Slow.
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Table 10: Summary Results for TMINS Case 6M

File Name Station 1 Bounda n Condition Specified Flows (cfs) Calculated Channel Flows Calculated Water Levels (ft NGVD)
Case (1) Flow Plan Run Output n Description Depth WL E6ev River TMINS East Middle N. Ws t Stn 4 Stn 3A . Intake

eoer Flwcis .1 percent (2) cfs percent (2) 1 cfs Ipercent (2) _____

C6M251qcd40 tml.g36 tmi .f13 tmi.p90 tmlr9O tmio90 0.025 Dc 1.05 268.76 1700 130 12411 73% 322 19% 138 8% 271.13 271.081 271.11
C SM251q15c4 1 tmi.g36 trnif 15 tmi.p91 -tm).r91 tmi.o1 0.025 1.5"Dc 1.581 269.28 1700 130 1241 73% 322 19% / 138 8% 271.13 271.08 .271.11
C6M251q20c42 tmi.g36 tml.f17 tmli.p92 tml.r92 tmi.o92 0.025 2.0-Dc 2.10 269.80 17001 130 1241 73% 322 19% 138 8% 271.13 271.08 271.1

C6M35 1qcd46 tmi.g38 tmlf13 t rm.p96 tmi.r96 tmi.o96 0.035 Dc 1.05 268.75 1700 1 130 1314 77% 265 16% 121 7% 271.141 271.07 271.11

C6M35lq15c47 tm1i.38 tmif15I tml.p97 tmi.r97. tml.o97 0.035 1.5 "Dc 1 1.58 269.28 1700 130 1314 77% 265 16% 121 7% 271.14 271.07 271.11

C6M35lq20c48 tmi.g38 tli.f17 tmi.p98 tmi.r98 tml.c98 0.035 2.0*Dc 2.10 269.80 1700 130 1314 77% 265 16% 121 7%/ 271.14 271.07 271.11

C 6 M 5 0 Sqc d 5 2 tm l.g 2 6 tm i.f1 3 tm i.p 1 2 tm i.r1 2 tm i. o1 2 1 0 .0 5 0 D c . 1 .0 5 1 2 6 8 .7 5 1 7 08 1 3 0 " 1 3 9 0 8 2 % 2 1 0 1 2 % 1 1 0 0 6 /8 % 2 7 1 .0 1 -2 7 1 .0 0 2 7 1 .0 5
C6M50[q15c53 tmi.g26 tmi.f15 tm).p13 tml.r13 tmio 13 0.050 1.5 "Dc 1.58 269.28 1700 130 1390 82% 210 12% 100 6o/8 271.08 271.00 271.05
06M50)q20c54 tmi.g26 tmI.f17 tmi.p14 trn).r14 tmi.o14 0.050 2.0*Dc 1 2.10 1 269.80 1700 . 130 . 1390 82% 1 210 . 12% 1001 6 B% 271.08 . 271.00 271.05

C6M251ocd4 0 tmi. 38 tmi.f13 tmlýp90 tmi.r90 lmi.o9 0.025 Dc 1.52 289.22 4008 130 2223 56% - 55 24% 822 21% 272.05 271.95 -272.00
C 6M 251 15c41 tm i.036- tm i.f15 tmi.p91 tm l.r91 tm i.o91 0.025 1.5"Dc 1 2.28 269.98 4000 130 2223 56% 955 24% 822 21% . 272.05 271.95 . 272.00
C6M251q20c42 tmi.q36. tmi.f17 tmi.p92 tmi.r92 tmi.o92 0.025 2.0*Dc 3.04 270.74 4000 130 2223 56% 955 24% 822 21% 272.05 271.95 272.00
C TM351qcd46 tmi.g38 tmi.f13 tmi.p96 tm i.r96 tm l. 096 . 0.035 Dc 1 1.521 269.22 4000 130 2391 60% 853 21% 1 756 19% 272.22 272.10 272.11

C 6 TM3 5 1q 15c 4 7 tmli .g 3 8 trn i.f l 5 tm i.p 9 7 tm l.r9 7 tm i.o 9 7 0 .0 3 5 1 .6 "D c 2 .2 8 2 6 9 .9 8 4 0 0 0 1 3 0 2 3 9 1 6 0 % 8 5 3 . 2 1 % 7 5 6 1 9 % 2 7 2 2 2 2 7 2 .10 . . 2 7 2 .16 1
C6M35lq20c48 tmi.g38. tml.f17 tmi.p98 tmi.r98 .tmi.o98. 0.035 2.O*Dc 3.04 270.74 4000 130 2391 . 60% 853 . 21% " 756 " 19% 272.21 272.18 272.16
C6M50lcdS2 tmi.g26 tni.f13 t rl.p12 *tmi.r12 tmi.c12 0.050 Dc 1.52 269.22 4000 130 2601 65% .749 19% . 650 16% 272.40 272.28 272.33
C6M501q15c53 t mni.26 tmi.f 5 tml.p13 tmi,r13 tmi.o13 0.050 1.5 "0c 2.28 269.98 4000 130 2601 65% 749 19% 650 16% 272.40 272.26 272.33
C6M50q20c54 .tmi.g26 tmi.f17 tml.p14 tmi~r14 lmi.o14 0-050 2.0*Dc 3.04 270.74 40001 130 2601 65% 749 19% 650 16% . 272.40 272.26 272.33
C6M25hqcd37 tmi.g37 tmi.f14 tmi.p87 tmi.r87 tmi.o87 . 0 :025 Dc 2.02 . 269.72 80001 130 3186 40% . 2512 31% 2302 29' 273.03 272.8 272.94
C6M25h15c38. tmi.g37 tmi.f16 tmi.p88 tmi.r88 tml.o88 0.025 1.5"Dc 3.03 270ý73 8000 130 31861 40% 2513 31% 2302 1 29% 273.02. 272.83 . 272.93
C 6M2 5 h 2 0 c 3 9 tm i.g 3 7 tm i.f 18 tm i.p 6 9 -tmn i.r8 9 tm i.c 8 9 0 .0 2 5 2 .0 *D c " 4 .0 4 2 7 1 .7 4 8 0 0 0 1 3 C . 3 1 8 6 .4 0 % 2 5 12 3 1 % . 2 3 0 2 2 9%/ 2 7 3 .0 2 2 7 2 .8 3 2 7 2 .9 3
C 6M35hqcd43 tm l.g39 tm i.f14 tm i.p93 tm ixr93 tm l. o93 0.035 Dc 2.02 269.72 8000 130 353C 44%/c 2325 29% 2146 277% 273.34 273.12 273:23

C8M35hq15c44 tmi.g39. tmi f16 tmi.p94 tnlir94 tmi.o94 0.035 1.5* Dc 3.03 270.73 .8000 130 3530 44% 2325 29% 2145 27% 373.34 273.11 273.23
C 6M 35hq20c45 tm i. 39 tm if18 t mL. 95 tm i.r95" tm lo 9S 0.035 2.0*Dc 4.04 271.74 8000 130 3530 "44% 2325 . 29% 2145 27% 273.34 273.11 273.23
C 6 M S0h q c d 4 9 tmi .g 2 7 tm i.f1 4 tmin .p 9 9 t m I.r 9 9 tmt.o 9 9 0 .0 5 0 D c . 2 .0 2 • 2 6 9 .7 2 .8 0 0 0 1 3 0 3 9 0 5 4 9 % 2 1 5 9 2 7 % 1 9 3 7 2 4 % 2 7 3 .7 3 2 7 3 .4 7 2 7 3 .6 0 .
C6M50hq15 050 tmi.g27 tmi.f16 tmi.p10 tm rlO . tmi.ol0 0.050 1.5 "Dc 3.03 270.73 *8000 130 3905 . 49% 2169 27% . 1936 24% 273,72 .. 273.46 273:59
C6M50hq20c51 tmi.g27 tmif18 tmLpIl tmi.r11 tm .dl11 0.050 2.0*Dc 4.04 271.74 8000 130 3905 49% 2159 • . 27% 1936 • 24% ... 273.72 273.46 273.59
C 6 M 2 5 h q c d 3 7 . tm i.g 3 7 tm l lf1 4 t n i.p 8 7 tm i.r8 7 tm i.o 8 7 0 .0 2 5 D c 2 .4 4 2 7 0 .1 4 • • 1 2 0 0 0 1 3 0 3 9 4 5 1 3 3 % 4 1 8 8 • 3 5 % . 3 8 6 8 3 2 % 2 7 3 .7 2 2 7 3 .4 7 . 2 7 3 .6 0
G6M25h15c38 tml.g37 tmif16 tmi.p88 tmi.r88 tml.o8S 0.025 1.58Dc 3.66 271.36 12000 130 3945 33% . 4188 35% 3867 32% 273.71 273.46 .273.59
C6M25h20c39 tmi.g37 tmiUf18 tm1.89 trni.r89 tm).o89 0.025 2.0*Dc 4.88 272.58 12000 130 3945 33%1 4187 35% 3869 32% 273,72 273.48 • 273.60
C6M35hqcd43 tmi.g39 tmi.f14 tmi.p93 tmlr93 tmi.o93 0.035 Dc . 2.44 270.14 12000 130 4395 37% 3920 33% 3684 31% 274.13 273.84 .273.99

C6M35hq15c44 Intl. 39 . t miJf16 tm.p94 tmi.r94 tmi.o94 0.035 1.5 "Dc 3.56 271.36 12000 130 4395 37% 3921 33% 3684 . 31% 274.12 273:83 273.98
C6M35h 20c45 tmi.q39 tmi.f18 t mil.q95 tmi.r95 tml.o95 0.035 2.0*Dc 4.88 272.58 12000 130 43951 37% 3921 33% 3684 31% • 274.12 273.64 273.9
C6M 5 0h cd49. 1w). 27 tri .f14 tm i.p99 ttmi.r99 tm i.o99 0.050 Dc 2.44 270.14 12000 130 4962? . 41% 3564: 32% . 29% ._274.55 . 274.24 274.40

C6M50hq15c50 tmi.g27 .t m)f16 mtmi.pl0 tmi.rl10 tml.olO 0.050 1.5 "Dc 3. 2.66 271.36 12000 130 4961 41% 3565 30% . 34741 29% 274:54 .274.23 274.39
C6M Thq20c51 Itml.g27 -m-l.f18 tmi.pl 1 lrn 1 Imloll . 0.050 2.0*Dc 4.88 272.58 12000 130 4961 41% 3566 30% 3473 29% 274.54 274.23 274.39
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Table 10: Summary Results for TMINS Case 6M

File Name Station 1 Boundary Condition Specified Flows (los) Calculated Channel Flows • Calculated Water Levels (ft NGV0)
Case (1 eometry Flow Plan Run Output n Description Depth WL Elev River TMINS cts percent (2) I fe peroent (21 cfs percent (2) Stn 4 Stn 3A Intakeý-M7 I I II IEas pret (2 1 Mis ddleren (2WfIprent(2

C6M25hqcd37 tmi.g37 tmi.f14 lmi.p87 tmi.r87. tmi.n87 0.025 Dc i 2.77 270.47 16000 130 4571 29% 5848 37% 5581 35% 274.2 273.96 t 274.10
C6M25h15c38 tmi. 93 twiLfl , mi ý 88 tmi.r68 tm1.088 0.026 1.5"Dc 4.16 271.86 16000 130 . 4571 29% 5849 37% 698_] 35% 274.23 273.95 274.0
C6M25h20c39 tml.g37 tiS l8 t.p89 tmi.r89 tmi.o89 0.025 2.0*Dc . 5.54 273.24 .16000 130 4572 29% 5044 37% 5584 35% 274.26 273.96 274.1
CTM3Sticd43 tmi.g39 tri.f14 trni.p93 tmnir93 tml.o93 0.035 Dc 2.771 270.47 16000 130 51651 32%1 54471 34% 5388 -34% 274.691 .274.38 274.5

C6M35hq15c44 tmi.g39 trItlf *tmi.p94 tmrni'94 tmito94 0.035 1.5"Dc 4.16 271.86 16000 130 51641 32%1 5460 34% 5386 . 34% 274.68 274.37 274.5
C6M35hq2Oc45 tmi.g39 tmitf1 trip95 tmi.r95 tmno95 0.035 2.0*Dc 5.54 273.24 16000 136 51651 32% 5450 34% 5386 34% 274.68 274.37 . 274.5
C6MSOhqcd49 tmi.g2 7 tmi.f14 tmi.p99 tmi.r99 tmi.o99 0.050 Dc 2.771 270.47 16000 130 5935 37%1 4953 31%j 5112 32% 275.18 274.84 275.0

C6M5Ohqlc50 tmi. 27 tmi.f16 tmi.pl0 r0 i ininG tmi.olO 0.050 1.5"Dc 4.16 271.86 160001 130 5934 37%.1 4957 31% 5109 32% 275.171 274.83 275.00
C6M50hq20c5l tmi.g27 Itmf18 tmi.p11 tmi.rl1 tmio11 0.050 2.0*Dc 5.54 273.24 .1000 130 .5932 37% 4963 31% 5105 32% 275.16 274.81 274.99
COM25hqcd37 tmi.g37 tmLf14 tmi.p87 tmi.r87 tmi.s87 0.025 Dc . 1 3.01 270.71 20000 130 5154 .26% 7497 37% 7348 379/ 274.66 274.36 274.5
C6M25h15c38 tmi.g37 tmi.f16 tmi.p88 tmi.r88 tml.o88 .0.025 1.5Dc 1 4.51 . 272.22 .20000 130 5154 26% 7502 38% 7344 : 37% 274.66 274.34 274.50
C6M25h2Dc39 trni.937 trni.f18 tL.p89 tmi.r89 tmi.o89 0.025 2.0*Dc 1 6.02 273.72 200001 130 51611 26% 1 7481 " 37%1 7358 37%/, 274.72 .274.43 274.58
C6M35hgcd43 Imi. 39 tii.114. tmi. 93 tmi.r93 tmi.o93 0.035 . Do 1 3.01 270.71 . 20000 . 30 . " 5910 30%1 6931 35% 7159 36% 275.16 274.82 274299

C6M35h 15c44 tmi. 3I tnif16 mmi.p64 tmr94 tml.o94 0.035 1.5"Oc 4.51 272.22 20000 130 5907 30% 6941 35% 7152. 36% .. 275.14 .274.80 274.91
C6M35hq2Oc45 tml.g39 tml.ft8 tml.p95 tmnir95 tni.o95 0.035 2.0*Dc . 1 6.02 273.72 . 20000 .130 5912 30% .6933 35% 7155 36% 275.16 . 274.83 275.00
C6M50hqcd49 tmi.927 Iotmi14 tml.p 99 tmfr99 tii.o99 0.050 Dc •1_ 3.01 270.71 2000011 130 6850 34% 6335 32% 6814 34% 275.71 275.35 275.53
C6M50hq15C5O tmi.g27 tml.f16 tmi.pl10 Imirl0 tmiol0 0.050 1.5"Dc 4.51 " 272.22 20000 " 130 6840 34%1 6347 32% 68071 34% 275.69 1 275.32 . 275.51
C6M50hq2Oc5l tmi.g27 tmi.f18 tmi.p11I tmir11 ti.ill 0.050 2.0*Dc 6.02 273.72 . 20000 130 6846 34%1 6356 32% 6798 34% 275.68 275.31 .. 275.50

C6M25hqcd37 tmi.g37 tmi.f14 tmi.p87 timi.r87 tmi.o87 0.025 Dc 3.37 271.07 250001 130 .5892 24%l. 9384 38% 9724 39% 275.10 274.76 274.94
C6M25h15c38 ntm.37 tmL rnL. m88 tinr88 tmi.o86 0.025 1.5"oc 5.06 272.76 250001 130 5889 24%1 94001 38% 9712 39% 275.07 274.74 . 274.91
C6M25h20c39 tmi. 37 tmi.t18 tmi.p89 tmi.r89 tmi.o89 0.025 2.0*Dc 6.74 274.44 25000 130 59121 24% 9347 37% 9741 39% 275.18 • 274.90 275.041
C6M35hqcd43 tmi. 39 tmif14 . tmi.p93 tmi.r93 tmi.o93 0.035 Dc 3.37 271.07 .250001 130 6801 27%-- 8755 35% 9444 38% 275.64 .275.29 275.47

C6M35hg15c44 tmi:;39 mlfl6 I tmi.p94 tlm.r94 tml.o94 0.035 1.5"Dc 5.06 272.76 25000 130 6792 27% 8783 . 35%1 9425 . 38%/ 275.61 . .275.25 275.43
06M35hg20o45 tmi.g39 tml.f18 tmi.p95 tmir95 tmi.oS5 0.035 2.0*Dc 6.74 274.44 25000 1 13( 6813 27% 8758 35% 9429 38% 275.67 275.33 275.50
C6M50h cd49 tmL.27 mnlf14 tmL.p99 tmL.r99 tmi.o99 0.050 Dc 3.37 271.07 25000 130 7964 32% 8022 32% 9014 36% 276.27 275.89 278.08
C6M 15c2S tnt.g27 Umi16 tmlplO tmi.riO n tmi.ol0 0,050 1.5"Dc 5.06 .272.76 25000 13C 7948 32% 8058 32% 8994 36% 276.24 275.84 278.04
C pMSDha2c5 lti.g27 trohf18. ti.pllI. tmirl I tmioll" 0.050 2.0*Dc 8.74 2 274.44 • 25000 130 7959 . 32% 8059 32% - 8982 " 36% 276.25 .275.86, 276.06
C6M25hqcd37 tmi. 37 tml.f14 tmi.p87 tmir87 tii.o87 0.025 Dc 3.60 271.30 30000 130 6528 22% 11335 38% 12137 40% 275.46 276.15 275.32
•*C6M25h15c38 tmt.,37 tmi.fl 6 t.p66 tmi.r88 tmi.o88. . 0.025 1.5"Dc 5.40 273.10 30000 130 6523 22% 11361 38% 12116 40% 275.45 275.10 275.28
C6M25h20c39 tnti.37 tmi.f18 . rni.p89, tmin89g tmi.o89 0.025 . 2.0*Dc 7.20 • 274.90 30000 130 6637 22% 11250 38% 12113 40% 275.64 - 275.36 275.50
C6M35hqcd43 tmi.g39 . tmi.f14 tmi.p93 tmlr93 tmi.o93 0.035 Do 3.60 271.30 • 30000 130 7661 26% 1005851, 35% 11754 39% 276.09 275.72 275.91
C6M35hq15c44 •tmi.g39 I tmLf16 I tmi.o94 I lmi.r94 I tmf.o94 0.0351 1.5"Dc . 5.40 273.10 30000 1301 7644 25% 10635 35% 1172( 39%I 276.04 275.651 275.85
C6M35hq2Oc45 tmi.g39 Imfl. 8 I tmi.695 I tmir95 I tmi.o95 1 0.0351 2.0*Dc: 1, 7.20 .274.901 30000 130 7696= 26%1 105791 35%1 1,17251 39% 276.14

C
tmlf14 tmi.p99. I tmi.rg9 I tmi.e99 1 0.0501 Dc 1 3.80 271.301 30000 130 9124

7 tm1i.f16 t 0
C6M50hq20c51 I.tml.g27 I tmi.fI8 tmi.pllI tmi.rl

Notes:

(1) This is the 12-character "short ID" as used in HEC-RAS.
(2) Percent flow is percent of specited river flow.

intol.0 1 3.65[
tMu.1 oi 0.050F 274 §j 300 • 9725 32% 6.34 276.551

9725 32%)
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Table 11: Summary Results for TMINS Case 6Ma

File Name Station 1 Boundar Condition Specified Flows (cfs) Calculated Channel Flows Calculated Water Levels (ft NGVD
Gemery"seEat idi)Ws

Case Geometry Flow. Plan Run Output n* Description Depth *- WL Elev River TMINS East Middle West Stn 4 Stn3A Intake" . I " . cIs percent (2) cfs percent (2) cfs percent (2)

C6Ma251cd58 tmi.g40 ltmlf13 tmi.p20 tmi.r20 tmi.o2O 0.025 Dc 1.05 2t8.75 1700 13C 1262 74% 308.14 • 8% 130 8% 271.10 271,05 271.0

C6Ma251l5c59 tml.g4 trmi15. trni.p23 lrnl.r23 tmi.o23 0.025 1.5*0c 1.58 269.28 1700 13C 12621 74%, 308 1 18% 1301 8% 271.10 271.05 .271.Ot
C6Ma25120c60 tmi.g40 tmLf17 tml.p24 tmi.r24 tmL.o24 0.025 2.0*Dc 2.10 .269.80 17001 130 1262 1 74% 30t 18%1 130 .8% 271.10 271.05 271.08

C6Ma351cd64 tmi.g42 tml.f13 tmi.p28 lrni.r28 tmlo28 0.035 Dc 1.05 268.75 1700 130 1333 78%1 253 15% 114 . 7% 271.10 271.041 271.07

C6Ma35115c65 tmi.g42 tmif15 tml.p29 tmi.r29 tmi.o29 0.035 1.5"Dc 1.58 269.28 17001 130 1333 78%1 253 15% 114 7% 271.10 271.04 271.07
C6Ma35120c66 tmi.g42 tmi.f17 tmi.p30 tml.r30 tmi.o30 0.035 2.0"Dc 2.10 . 269.80 1700 130 1333 78%1 253 15% 114 7% . 271.10 271.04 271.07
C6MaSOlcd7O tmi.g44 tmifl3 tmi.p36 tmi.r36 tmi.o36 0.050 Dc 1.05 • 268.75 1700 130 1408 83% 198 . . 12% 94 6% . 271.01 •270.921 270.97

C6Ma50115c71 tmi.g44 tmi~f15 tmi.p37 tmi.r37 tmi.o37 0.050 • 1.5"Dc 1.58 269.28 1700 130 1408 83% 198 12%1/ 9 . 6% 271.01 270.92 270.97
C6Ma50120c72 tmi.g44 tmi.f17 tml.p38 tmi.r38 tmi.o38 0.050 2.0*Dc 2.10 269.80 1700 130 1408 . 83% 198 12% 941 6 % 271.01 . 270.92 270.97
C6Ma25[cd58 tmi.q40 tmi.f13 tmi.p20 tmi.r20 tmi.o20 0.025 Dc 1.52 269.22 4000 130 2263 57% 935 23%1 802 201% 272.03 1 271.93 271.98

C6Ma25115c59 tmi.q40 tmUif15 tmi.p23 tmi.r23 tml.o23 0.025 1.5"Dc .2.28 . 269.98 4000 130 2263 57% 935 23%,4 " 802 20%A " 272.03 271.93 271.98
C6Ma25i20c60 tmi. 40 tml.f17 tmi.p24 tml.r24 tmi.o24 0.025 2.0*Dc " 3.04 270.74 4000 130 2263 57% 935 23% 802 20%/ 272.03 271.93 271.98
C6Ma351cd64 tm1.g42 tmi.f13 tmi.p28 tmi.r28 tmi.o28 0.035 Dc 1.52 289.22 4000 130 2429 61% 8341 21% 737 . 18%A 272.19 272.08 272.1

..-C6Ma355c65 tmi.42 tmifIS tmip29 tml.r29 tmi.a29 0.035 1.50Dc 2.28 269.96 4000 130 2429 61% 834 21% 737 • 18% .272.19 272.08 272.1
C6Ma35r20c66 tmLg42 tmif17 tmi.p30 tmljr30 tmo30 0.035 2.0Dc 3.04 270.74 4000. 130 2429 61% .834 21% 737 18% . 272.19 272.08 272.14
¢•R bl • •/3lt•d7n 0oni oA IhiflO Im • fmi~~l r' I fmtn•Ro 115f1111 ii- I II 9Cc O 400( 13ýC6Ma501cd70 tmi 44 tmjfl3 t tmio36 0

C6Ma50I15c71 tmi.g44 tmi.f15 tmi.p37 I tmi.r37 I tmi.o37 0.0501 1.5"Dc 2.21 269.91
C6Ma50120c72
C6Ma25hcd55

C6Ma25hl5c56
C6Ma25h20c57
C6Ma35hcd6l

C6Ma35h15c62
C6Ma35h20c63

tmi.g44 Itml.f17 t B 3.041 270.7'

263
263
263-
322:
322:

66%
66%
66%
40%

40%

73
18%1 63 169/ 272.31 272.2, 272.3
18%1 63 161' 272.31 272.2' 272.3

.f14
272.3'
272.9:
272.9:
272.9,

24
tmi~r19 1tm1.o19 0.02E 2.0*Dc 4.04 271.7' 800C 131 322: 249! 310% 228: 290/ 273.01 272.82

tml.a43 I tml.f14 .) tmi.o25 tml.r25 I tmi.o25 0.030 ""Dc . 2.02, 269.7, 800C 13( 35851 45%1 22961 29%1 2120 260 273.33) 273.10 -273.22
f,,,1nAi 0,frlC ir frmi n•RC fmolC Ig trmin9Cl- e 1l' I C~fl,. rn 971 7'
tmi 26 tmfr26 I tmio26 1 0035
tmi.g43 Itmi.f18 Itmi.p27 Itmi.r27 I tmi~o27 0.0351 2.0*Dc 4.04 271.74

( 14

8000
8000
89000

8000
8000

13( 45%1 2291
229(
2111
2111

29%
29%
260/
26%
26%

212( 26%
21201 _ 26%[ 273.321 273.09 273.21

273.321 273.10 273.21

273.5,
C_ 1301 396( 5AI 2737.
C6Ma50h20c69
C6Ma25hcd55

tmi.f
tmi.F

tmi.r35 t-i.o: 2.0*Dc 4.04. 271.74 13C 396C 50% 211E 1924 24% 273.69) 273.43 273.56
-I. . . .-

tmrir15 ti.iol Dc j 2.44 270;14 12000 1301 3987 33% 4164 35% 3849 32% 2 273.7 273.46 273.5_

C6Ma25h15c5
C6Ma25h2Oc5
C6Ma35hcd61
C6Ma35hl5c6

6 tmi.e41 tmi.f16 1 tmi.o16 tni.r1 6 tmi.o0 0.0251 1.5*Dc 3.66 271.3E 12000 13( 3981 33% 41651 35%1 3841 32% 273.70 273.46 273.56
7 tmLg41 tmi.f18 tml.p19 tmi.rl9 tml.o19 10.025 2.0*Dc 4.88 272.58 "12000 130 39866 33% 4164 35% 3850 32% 273.711 273.47 273.5E

2
tmi.o43 tml.f14 tmi.p25 tmi.r25 tmi.o28 1 0.0351 Dc 2.44 270.14 12000 13C 4447 37% 32% 365E 30% 274.12 .273.83 273.98
tnmI.o43 t mi.f16 Itrr1.p2S t mi.r26 I tmi.o26 0,0351 1.5"Dc 3.66 271.36 1 44471 37% 3891 32% 36561 30% 274.11 273.82 273.97

C6Ma35h20c63 tmi.g43 tmi.f18 tml.p27 tml.r27 I tm)0o27 0.0351 2.0*Dc 4,88. 27258 273.83 273.97
C6Ma50hcd67 tmi.g45 tmi.f14 274.39

120001 130 5021 42%1 35391 29%1 3440 29% .274.1,
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Table 11: Summary Results for TMINS Case 6Ma

File Name .. I Statin1Budr Condition Specified Flows (cfs). Calculated Channel Flows _Calculated Water Levels (ft NGVD)
C s. 1) Geor metr y Flow Plan Run . Output .n Description Depth •WL Elev " River 3M INS Eas Ip ret M2)ifs peren (2 I s Wercet (2 Stn 4 "St .3A Intake

C SM250h2d55 trni.g41 tmif14 tmi.p15 tmsi.r35 tmi.o15 0.025 Dc 2.77 270.47 16000 130 59 37% 4943 31% 507 32% 275.15 274.80 274.98
C* SMa25h15c56 tmi.g41 tmi.f16 tmL.p16 tmi.r16 tmi.o16 0.025 1.5Dc 4.16 271.86 16000 130 5200 26% 5 37% 7315 37% 274.64 2734 .274.49

C6Ma25h20c57 tmri.41 tmi.f18 tmi.p19 tml.rg 2 tmi.019 0.025 2.CDe 5.54 273.24 16000 130 5973 3 9 1 35% 7112 36% 275.13 274.98 274.19
C6Ma35hcd67 tmi.g43 tmi.f14 tmi.p25 tmi.r25 tmi.o25 0.035 Do 2.77 270.47 16000 130 6 5233 35% 6310 32% 6766 34 .275.70 275,34 274.52

CSMa36hl6c62 tmi.g43 tmi.f16 tmi.p26 tmi.r26 tmi.o28 0.035 1.5Dc 4.51 271.26 16000 1306 95 35% 6322 32% 6642 334 275.68 275.31 274.50
C6Ma35h20c63 tmi.g43 tmi.f18 trii.p27 tmi.r27 tml.o27 0.035 2.0*De 6.02 273.24 16000 130 691 7 35% 5330 32% 63 34% 275.67 275.30 274.5.
C6Ma50hcd67 tmi.g41 tmi.f14 tmi.p31 tmi.r31 tmi.o1 0.05 Dc 3.7 270.47 16000 1301 539 27% 4936 37% 900 39% 275.10 274.76 275.09

C6Ma50h15c68 tml.g41 tmi.f16 tm4.p14 tmir34 tmLo34 0.05 1.5*Dc 5.06 272.76 25000 130 6932 24% 4938 38% 9663 32% 275.07 274.7 . 275.09
C6Ma50h20c69 tmi.g45 tmi.f18 tmI.p35 tmilr35 tmi.m35 0.050 .2.0*Dc 5.541 273.24 160001 130 5985 37% 4943 31% 5071 5 329% 275.15 274.80 275.04

C6Ma25hcd55 tmi.g41, tmi.f14 tmi.p15 tmi.r25 tmi~o15 0.025 Dc . 3.013 270.71 200051 130 52016 26% 1 7480 37%1 7319 37% 274.67 274.37 274.5.
C6Ma25h15c56 tmi.g43 tmi.f16 tmI.p16 tmi.r26 tmi.016 0.025 1.5*Dc 4.51 272.22 20000 130 52064 26% 74853 37% 7315 37% 274.64 274.34 274.42
C6Ma25h20c57 tmi. 41 tmi.f18 tmi.p19 tmI.r19 tmI.o19 0.025 2.0*Dc 6.027 273.72 20000 130 5208 28% 67464 37% 73287 37% 274.71 274.43 274.57
C6Ma35hcd67 tmi.g43 tml.f14 tml.p23 tmi.r25 tmi.o25 0.035 Dc 3.013 270.71 200001 130 5976 30% 69053 35% 7119 36% 275.15 274.81 274.9

C6Ma35h15c62 tmi.435 tmi.f16 I tmi.p26 tml.r26 tml.o26 0.035 1.5*Dc 4.51. 272.22 20000 "130 5973 30% 6916 35% 7112 6 36% 275.132 274.79 274.90
C6Ma35h20c63 tmi. q43 Itml~f18 1trnlp27 tmi~r27 tmi.027 0.035 2.0*De 6.02 1 273.72 200001 13 ( 597 9 ' 30% 1 69071 35% 1 " 7115 36%, 275.151 274.821 274.9 91

C6Ma 50hcd67 tm l..q45 troll1 4 tmi.p31 tmi.r31 tmi~o31 0.050 , Dc 3.01 1 270.71: 20000 1 13 ( 6922 1 35% 1 631 01 32% 1 676 8 34 01/ . 275.70 275.34 .275.52

CSMaS0h15c68 tmi.q;45 tmi.f1 6 trnl.p34 tmI~r34 tmi.034 0.050 1.5*Dc. 4.511 272.2 2 20000 13 ( 6915 •35 %1{ 63221 32% 1 676 41 34 %/ 275.68 275.31 275.5 C

C6Ma50h20c69 tml.g45 tmi.f18 tmi.p35 tmi.r35 tmi.o35 0.050 2.0*Dc 6.02 273.72 25000 130 6917 35% 6330 32% 6753 34% 275.67 275.30 276.49
CSMa2Shcd56 tmi. 41 tmi.f14 tmi.p15 tmi.r15 tmi.e15 0.025 Dc 3.37 271.07 25000 130 65939 242% 93617 37% 9705 349% 275.10 274.78 274.94

C6Ma25hl5c66 tmi.g41 tmi.f16 tmi.p16 tm.rlr6 tml.o16 0.025 .1.5*Dc 5.06 - 272.76 25000 130 5932 242% 9384 38% 9681 3 390% 275.07 274.741 274.91
C6Ma25h20c57 tmlg41 . tmi.118 tmi.p19 tmi.r19 tmf.o19 0.025 2.0*Dc 7.20 274.90 30000 130 6675 22% 1124 37% 15 40% 275.6 * 275.6 275.0
C6Ma35hcd61 tmi. 43 tmi.f14 1tm.p25 tmi.r25 tmi.025 0.035 Dc 3.37 271.07 255000 130 6873 2 8725 35% 9402 38% 275.64 275.29 275.47
C6Ma36h15c62 - tm l.q43 tml~f16 tmi.p26 tm f.r26 tm I.026 0.035 • 1.5*Dc 5.06 272.76 250 3 8 4 7 /. 75 3 54 9383 38% 275.6 0 275.2 4 275.4 2

•C6Ma35h20c63 tmi. 43 tmJ~f18 tml~p27 tmi.r27" tmi.o27 0.03 5 2.0*De 6.74 274.44 2500 01 130 "68865 28% 1 8728 .35 %. 9387 38% - 275.6 6 275.3 2 275.4E.

06a~ c6 m.q 5 tmi.f14, tml.p31 tmi.r31 tmi~o31 0.0 50 •De 3 7 .271.07 2500 0 130 808 2 32% 1" 7953 32 %. 8966 36% 276.25= 275.68 "8 760

C6 a 0 1 c 8. tml•q45 tmi'.f1 6 tmi~p34 -trni.r34 tmi. o34 0,050 1 1.5*Pc ' 5.06 272.76 2 5o000 . .130 806 8 32% 7986 32% 8946 36% 276.221 275.82i 278.021

C6Ma50h20c69 tmi.g45 tmi.f18 tmi.p35 tm'i.r35 tm[.035 0.050 -2.0*Dc 6.74 274.44 25000 "130 '8076 32% 7990 32% 8934 36% _276.23 _275.84 "276.04

C Ma25hcd55 tm i.94I1 'tro I14 tm 1 ,5 17tmi,.r151 t -o 0 5 0.025 D . 3.60 271.30 30 000C " 13 0 662 5 22% j 11317 38% 12056 40 1/ 275.4 8 7 .4 2 53

C6Ma28h15c56 tm l.g41 tml~f16 . t p1 . tn. 16 mi.e16 1 0.025 1. De 5.40! • 273::10 30000 13 2 .•6617 22% 1 1134 91" 3 8%9/ 1203441 40%1 . 27 ,4 275.10 275.2 8

C-6M a25h20c57 trn i.q4 1 tm i.f18 t i 19 m ir 9 tm j.o19 1 0 .0251 2,0 D o 7,6 515 jii2 0 274.90 30000 1 13C 6 7 22% 1 11241 13 % 1 0 4 4 %2 5 6 275.36 1 275.5 0

I',l,~~r~ fmln 4' ,,S nl ft4 frn, nR fn,-Or t,,, ngR rI r(1 OI IV 97t "4r ANNNN 77•1 ORO!. 1 0RR 3Re!^ 11706 39% 276.06 275.72 275.9C
C6Ma35hcd6l I tmi 43 1 tmi f14 tmi 25 1 tmI;r25 I Iml o25 1 0 0351 Do 360 271 30 30000 13C 7731
C6Ma35h15c62 I tml.43 I tmi.f16 tmi.p26 I tmi.r26 I tmi.o26 0.035 1.5*Dc 5.40 273.10 30000
C6Ma35h20c63 .1 tmi9.43 I tmi.f18 tmi.p27 I tmhr27 Itm.o27 0.0351 2.0*Dc-. - 7.201 .274.90

13C
13C
130
13C
130

7714 26%• 106141 . 35% 5.84
.7765 26%1 1

37°l 276.7-1 276.29F 276.50
tmi.a45 I tmi.fl1 tm!.o35 I tmi.r35 I 30000 31%1 9696 32% 111171 37%1 .276.741 276.331 276.54

Notes:
(1) This is the 12-character "short ID"as used in HEC-RAS.

- (2)-Percent flow is percent of specified river.flpw..
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Note (10/2005): This figure has been altered to show where HEC-2 data
from 1997-98 study were used in 2005 study (::>::...:::.:.)
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Figure 3
1HEC-RAS Model Schematic
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Figure*4
HEC-RAS Model Schematic
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Figure 5
HEC-RAS Model Schematic
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Figure 10
Flow Line and-
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-figure I2 - WXaterLevel riotue - Case 1, West Channei

-Q
tmi Plan: Case 1-1: n=0.025, BC=critdepth 9/27/2005
Geom: Case 1: n=0.025 Flow: Case 1: BC=cdtical depth
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Figure 13: Comparison of 1998 and 2005 Simulation Results - Case 1, Middle Channel
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LA Figure 14: Comparison of 1998 and 2005 Simulation Results - Case 1, West Channel
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Appendix 1
Cross Sections for Case I and Case 6

I ;

T

Cross-section River Reach Case 1 Case 6
12.05 Upper X x

12 Upper.' X X
.11 West. X X
10.1 West X X "
10 West X X
"9.1 West X x
9. West X .X

8.1 West. X X
8 West X X

7.1 West X X
7 . West. X X

1.2 West X X
53._Middle x x
5. Middle X X
5 Middle: X X

4.1 Middle . X X
4 Middle. X X

3.1 Middle X X
3 Middle x X

2.1 Middle ' X, X .

2 ... Middle .P X X
1,1 Middle X X

1.05 WestMiddle .. X X
1 WestMiddle X X

52 East X
.51.1 . East X

.51 East X.
501East "...X

50 East X
49.1 East X
49. . East X

.48.1 East X-
48 East X
47 East X.

46.18. East X
46.1 East X

46 East, _._X

-45.1 East X

45 East. X
44.2 East X
44.1 East X
44. East X
29 .. East 'X

[

f -
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tmi
River = Susquehanna Reach = Upper RS = 12.05
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Appendix 2

Cross Sections 45.1, 46, and 46.1 for Cases 6a and 6"Ma
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GE Betz, Inc. Material Safety Data Sheet
4636 Somerton Road
Trevose, PA 19053 Issue Date: 16-NOV-2001

Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

DEPOSITROL PY5204

PRODUCT APPLICATION AREA:

WATER-BASED DEPOSIT CONTROL AGENT.

2 COMPOSITION / INFORMATION ON INGREDIENTS
Information for specific product ingredients as required by the

U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to

additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

This product is not hazardous as defined by OSHA regulations.

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer., or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause slight
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Slight; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water



POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:

Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause slight irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
'May cause slight gastrointestinal irritation.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AID MEASURE S

SKIN CONTACT:

Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
nedical attention if irritation persists after flushing.

INHALATION:

If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:

Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:

> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES



PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE.

HANDLING:
Normal chemical handling.

STOP-AGE:

Keep containers closed when not in use. Protect from freezing.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

This product is not hazardous as defined by OSHA regulations.

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a

r respirator with dust/mist filters.
SKIN PROTECTION:

neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.222 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) 55 Vapor Density (air=l) < 1.00
Freeze Point (C) 13
Viscosity(cps 70F,21C) 136 % Solubility (water) 100.0

Odor Slight
Appearance Colorless To Yellow
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 5.2
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY



STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
"A"

11 TOXICOLOGICAL INFORMATION

Oral 'LD50 RAT: >2,000 mg/kg
NOTE - Estimated value

Dermal LD50 RABBIT: >2,000 mg/kg
NOTE - Estimated value

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Daphnia magna 48 Hour Static Renewal Bioassay

LC50= 1770; No Effect Level= 1250 mg/L
Fathead Minnow 96 Hour Static Renewal Bioassay

0% Mortality= 2500; 45% Mortality= 5000 mg/L
Mysid Shrimp 48 Hour Static Renewal Bioassay

LC50= 4000; No Effect Level= 2000 mg/L
Selenastrum (algae) 96 Hour Growth Inhibition

EC50- 524; No Effect Level= 300 mg/L
Sheepshead Minnow 96 Hour Static Renewal Bioassay

No Effect Level= 8000 mg/L

BIODEGRADATION
BOD-28 (mg/g): 14
BOD-5 (mg/g): 5
COD (mg/g): 400

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable

UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION



K
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TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

SARA SECTION 312 HAZARD CLASS:
Product is non-hazardous under Section 311/312

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds

MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATIONi
NFPA/HMIS CODE TRANSLATION

(j-~
N

Health
Fire
Reactivity
Special
(1) Protective Equipment

1 Slight Hazard

1 Slight Hazard

0 Minimal Hazard
NONE No special Hazard
B Goggles,Gloves

(l) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

I

l
I

MSDS status:

EFFECTIVE
DATE

29-JAN-1997
10-SEP-1997
03-MAY-2000
08-AUG-2000
01-MAY-2001
06-NOV-2001
16-NOV-2001

REVISIONS TO SECTION:

3,8,11,16;EDIT:4

12
2,4,8
12
12

12

SUPERCEDES

** NEW **

29-JAN-1997
10-SEP-1997
03-MAY-2000
08-AUG-2000
01-MAY-2001

06-NOV-2001

I
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.-- M E A S E DISSUE DATE: I 8-MAY-2001.. ) MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTH/ACCIDENT)
(800) 877-1940 (USA)

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH: 1
FLAMMABILITY: 1
REACTIVITY: 0

1'.
1 PRODUCT IDENTIFICATION

PRODUCT NAME:

DEPOSITROLPY5206

PRODUCT APPLICATION AREA:

WATER-BASED CORROSION INHIBITOR/DEPOSIT CONTROL AGENT.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

(C.

CAS # CHEMICAL NAME

1305-62-0 CALCIUM HYDROXIDE
Corrosive (eyes and respiratory); severe
irritant,possibly corrosive(skin)

11

.1

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION
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May cause slight irritation to the skin. May cause moderate
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Mild; Appearance: Pale Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type) . Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation with possible nausea,
vomiting, abdominal discomfort and diarrhea.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AID MEASURES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

5 FIRE FIGHTING MEASURES
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FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
, -' dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FIASH POINT:
> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility, in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Alkaline. Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Protect from freezing. Do
not store at elevated temperatures.

8 EXPOSURE CONTROLS PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

CALCIUM HYDROXIDE
PEL (OSHA): 5 MG/M3
TLV (ACGIH): 5 MG/M3

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIP'MENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as

EEnecessary.
EYE PROTECTION:
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splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.270 Vapor Pressure (mmHG) ~ 18.0
Freeze Point (F) 27 Vapor Density (air=l) < 1.00
Freeze Point (C) -3
Viscosity(cps 70F,21C) 22 % Solubility (water) 100.0

Odor Mild
Appearance Pale Yellow
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 13.1
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZDEARBORN INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: 3,050 mg/kg
28 Day Oral RAT: 1,000 mg/kg/day

NOTE - No clear indications of treatment related toxicity(dose
adjusted to 100% active)

Dermal LD50 RABBIT: >1,000 mg/kg
NOTE - Estimated value

Skin Irritation Score RABBIT: 0.3
NOTE - DOT HM181: noncorrosive

Eye Irritation Score RABBIT: 3.3
NOTE - Maximum score at 48 hrs; completely reversible by day 4

Non-Ames Mutagenicity MOUSE: NEGATIVE
NOTE - In Vivo Bone Marrow Micronucleus Assay

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Daphnia magna 48 Hour Static Acute Bioassay

LC50= 1635; No Effect Level= 870 mg/L
Fathead Minnow 96 Hour Static Acute Bioassay

LC50= 1680; No Effect Level= 1350 mg/L
Mysid Shrimp 48 Hour Static Renewal Bioassay

LC50= 9900; 5% Mortality= 4000 mg/L
Rainbow Trout 96 Hour Static Acute Bioassay (pH adjusted)
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LC50= 837; No Effect Level= 648 mg/L
Sheepshead Minnow 96 Hour Static Renewal Bioassay

/ - LC50= 28300; No Effect Level= 20000 mg/L

BIODEGRADATION
BOD-28 (mg/g): 9
BOD-5 (mg/g): 9
COD (mg/g): 130

" TOC (mg/g): 70

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive (pH)

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

Q5 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

.... CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ) :
No regulated constituent present at OSHA thresholds

S"" SARA SECTION 312 HAZARD CLASS:
Immediate (acute)

. SARA SECTION 302 CHEMICALS:

No regulated constituent present at OSHA thresholds
SARA SECTION 313 CHEMICALS:

No regulated constituent present at OSHA thresholds
CALIFORNIA REGULATORY INFORMATION

1CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCE4ENT ACT (PROPOSITION 65). CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health 1 Slight Hazard
Fire 1 Slight Hazard
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Reactivity
Special
(1) Protective Equipment

0
ALK
B

Minimal Hazard
pH above 12.0
Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

29-JAN-1997
08-MAR-1999
03-MAY-2000
18-MAY-2001

REVISIONS TO SECTION:

12
12
2

SUPERCEDES

** NEW **

29-JAN-1997
08-MAR-1999
03-MAY-2000
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Hercules MSDS - FLOGARD MS6208 Page I of 6

U~Ij
MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTI/ACCIDENT)
(800) 877-1940 (USA)

ISSUE DATE: 3 1-AUG-2001

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH: 3
FLA&MMABILITY: 0
REACTIVITY: 1

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

FLOGARD MS6208

PRODUCT APPLICATION AREA:

WATER-BASED CORROSION INIJIBITOR.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is 'listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS 4 CHEMICAL NAME

7646-85-7 ZINC CHLORIDE
Corrosive when wet; toxic (by ingestion)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

...... .. D A N G E R -..... .. . .. . . ...... .. .... . . . . - .-". ... ... .... ...... . ..... . ...-.. . .. .... ....... ..... ....... . .. . .. .. ..... ..... . ..... ... . ..

Corrosive to skin. Corrosive to the eyes. Mists/aerosols cause
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irritation to the upper respiratory tract.

DOT hazard: Corrosive to skin
Emergency Response Guide #154
Odor: Mild; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide or foam--Avoid water if possible.

POTENTIAL HEALTH EFFECTS

V 'ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin.

ACUTE EYE EFFECTS:
Corrosive 'to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Prolonged or repeated exposures may cause primary irritant.
dermatitis and/or tissue necrosis.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Causes severe irritation, burns or tissue ulceration with
subsequent scarring.

4 FIRST AID MEASURES

SKIN CONTACT:
URGENT! Wash thoroughly with soap .and water. Remove contaminated
clothing. Get immediate medical attention. Thoroughly-wash clothing
before reuse.

,! EYE CONTACT:
URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact -lenses. Hold eyelids
apart. Get immediate medical attention.

INHALATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do -not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NO• ES--O--P -S.C. S. ...... . . .. . . . ...--........... -... ....

No special instructions
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5 FIRE FIGHTING MEASURES

FIRE FISHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide or foam--Avoid water if possible.

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to skin
UN1840;Emergency Response Guide #154

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Acidic. Corrosive(Skin/eyes). Do not mix with alkaline material.

STORAGE:
Keep containers closed when not in use. Protect from freezing. Do
not store at elevated temperatures.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

CHEMICAL NAME

ZINC CHLORIDE
PEL (OSHA): 1 MG/M3 (2MG/M3-STEL)
TLV (ACGIH), 1 MG/M3(2MG/M3-STEL)'

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER

... W OR-I(-PLA-C-Fr--GN-D-I-T-TON.S--WAR-RN-T-A--RE-S-P-I-P-A-T-@R-' .-S.--U-SE-.--------- ...........
USE AIR PURIFYING RESPIRATORS WITHIN-USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
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I respirator with dust/mist filters.
SKIN PROTECTION:

gauntlet-type neoprene gloves, chemical resistant apron--
Wash off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 1.568 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) < -30 Vapor Density (air=l) < 1.00
Freeze Point (C) < -34
Viscosity(cps 70F,21C) 21 % Solubility (water) 100.0

Odor Mild
Appearance Colorless To Yellow
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 1.4
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not deterxained
j

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with bases or strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZDEARBORN INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

... "C"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: 350 mg/kg
NOTE - Value is for 100% active ingredient

Dermal LD50 RABBIT: >1,000 mg/kg
NOTE - Estimated value

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

Daphnia magna 48 Hour Static Renewal Bioassay
LC50- 7.4; No Effect Level= 1.24 mg/L

Fathead Minnow 96 Hour Static Renewal Bioassay
LC50= 6.2; No Effect Level= 1.56 mg/L

BIODEGRADATION
......... ........... cod fLrt--c-ol t~ai-n 1- Tn- y-- rn - ri•xT •--M -- Y•-g f • bj••t" tf"g y d'h-i ...............................

biological degradation. Assimilation by microbes may occur in
waste treatment or the environment.
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13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Corrosive to skin
UN / NA NUMBER: UN1840
DOT EMERGENCY RESPONSE GUIDE #: 154

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
153 gallons due to ZINC CHLORIDE;

USDA FEDERALLY INSPECTED MEAT AND POULTRY PLANTS:
This product contains ingredients previously approved by USDA to
meet G1 classification, chlorine potable water treatment
compounds.

SARA SECTION 312 HAZARD CLASS:
Immmediate(acute) ;Delayed(Chronic) ;Reactive

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
CAS# CHEMICAL NAME RANGE
7646-85-7 ZINC CHLORIDE 41.0-50.0%

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

CAS #
7646-85-7

CHEMICAL NAME
ZINC CHLORIDE

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health
Fire
Reactivity ...........
Special
(1) Protective Equipment

3
0

... . .. i ... .

CORR
D

Serious Hazard
Minimal Hazard

........... S li gh .. • ..

DOT corrosive
Goggles,Face Shield, Gloves,Apron
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----- N.

) (1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANTGE LOG

MSDS status:
/

EFFECTIVE
DATE

28-JAN-1997
03-APR-1997
20-APR-1998
04-JAN-1999
09-FEB-2000
22-MAR-2001
31-AUG-2001

1
15;EDIT:9
10
3,4,7,16;EDIT:5
15
15

REVISIONS TO SECTION: SUPERCEDES

** NEW **

28-JAN-1997
03-APR-1997
20-APR-1998
04-JAN-1999
09-FEB-2000
22-MAR-2001

4¸

. .
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_MATERIAL SAFET

BetzDearborn, Division of H
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 35

EMERGENCY TELEPHON
(800) 877-1940 (USA)

I PRODUCT IDEN'I

PRODUCT NAME:

SODIUM BROMH

PRODUCT APPLICATIObT

?Y DATA SHEET

ercules Incorporated

5-3300

rE (HEALTH/ACCIDENT)

ISSUE DATE: 24-AUG-1998

HMIS RATINGS
(See Section 16 for
additional information)
HEALTH: I

FLAMMABILITY: 0
REACTIVITY: 0

'IFICATION

E - CMD

SAREA:

,I " BIOCIDE.

12
COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS #

I
CHEMICAL NAME

SODIUM BROMIDE
Irritant

7647-15-6

I.

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

Non-hazardous to skin. May cause moderate irritation to the eyes.
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Mists/aerosols may cause irritation to upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Slight; Appearance: Colorless, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Non-hazardous to skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AID MEASURES

SKIN CONTACT:
No treatment required.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION:
Remove victim from contaminated area to fresh air. Apply
appropriate first aid treatment as necessary.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
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Thermal decomposition (destructive fires) yields elemental oxides.
FLASH POINT:

> 200F > 93C P-M(CC)

-6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Contaminated area may be washed down with water.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Dispose of in approved pesticide facility or according to
label instructions.

7 HANDLING & STORAGE
[[ HANqDLING:

Normal chemical handling.

" STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,

thaw and mix completely prior to use.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

10 EXPOSURE LIM~ITS
CHEMICAL NAME

SODIUM BROMIDE
PEL (OSHA): NOT DETERMINED
TLV (ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
rubber gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

'1,<. PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.403 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) < -30 Vapor Density (air=l) < 1.00
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Freeze Point (C) < -34
Viscosity(cps 70F,21C) 12 % Solubility (water) 100.0

Odor
Appearance
Physical State
Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether=l)

Slight
Colorless
Liquid
> 200F > 93C
7.5
< 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZ INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT:
Reproductive Toxicity RAT:

NOTE - 3-Generation: decreased
Dermal LDS0 RABBIT:
Skin Irritation Score RABBIT:
Eye Irritation Score RABBIT:

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
No Data Available.

BIODEGRADATION
No Data Available.

13 DISPOSAL CONSIDERATIONS

>5,000 mg/kg
4,800 mg/kg/day
fertility
>2,000 mg/kg
0
16

If this undiluted product is discarded as a
hazardous waste identification number is
Not applicable.

waste, the US RCRA

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION
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DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

SARA SECTION 312 HAZARD CLASS:
Immediate(acute)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

/ NFPA/HMIS

Health} Fire
Reactivity

Special
(1) Protective Equipment

CODE TRANSLATION

1
0
0
NONE
A

Slight Hazard
Minimal Hazard
Minimal Hazard
No special Hazard
Safety Glasses

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE
DATE

24-AUG-1998

REVISIONS TO SECTION: SUPERCEDES

** NEW **MSDS status:
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GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

Material Safety Data Sheet

Issue Date: 0!-MAY-2001

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT ]IDENTIFICATION

PRODUCT NAME:

FLOGARD MS6209

PRODUCT APPLICATION AREA:

WATER-BASED CORROSION INHBIBITOR.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

RAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

'7664-38-2 PHOSPHORIC ACID
Corrosive

1314-13-2 ZINC OXIDE
Nuisance particulate

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

Corrosive to skin. Corrosive to the eyes. Mists/aerosols cause
irritation to the upper respiratory tract.

DOT hazard: Corrosive to skin/steel
Emergency Response Guide #154

.

I



Odor: Slight; Appearance: Colorless To Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical/C02/foam or water--slippery condition; use sand/grit.

POTENTIAL HEALTH EFFECTS

ACUTE SXIN EFFECTS:
Primary route of exposure; Corrosive to skin.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET CRGANS:
Prolonged or repeated exposures may cause tissue necrosis.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Causes severe irritation, burns or tissue ulceration with
subsequent scarring.

4 FIRST AID MEASURES

SKIN CONTACT:
Remove clothing. Wash area with large amounts of soap solution or
water for 15 min. Immediately contact physician.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION:
Remove victim from contaminated area. Apply necessary first aid
treatment. Immediately contact a physician.

INGESTION:
Do not feed anything by mouth, to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

5 FIRE FIGHTING MEASURES



FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

__• EXTINGUISHING MEDIA:
dry chemical/C02/foam or water--slippery condition; use sand/grit.

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:

Corrosive to skin/steel
UN8OS;Emergency Response Guide #154

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and

absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility, in accordance with any local agreement,a permitted

waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING :
Acidic. Corrosive (Skin/eyes). Do not mix with alkaline material.

STORAGE:
Keep containers closed when not in. use. Preferably stored between
40-lOOF (4.4-37.BC).

8 EXPOSURE CONTROLS I PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

PHOSPHORIC ACID
-f PEL (OSHA) : I MG/M3

TLV (ACGIH): 1 MG/M3

ZINC OXIDE
PEL (OSHA) : 10 MG/M3 (AS DUST)
TLV (ACGIII): 10 MG/M3 (AS DUST)

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR' S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED

WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.SKIN PROTECTION:



gauntlet-type neoprene gloves, chemical resistant apron--
Wash off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 1.719
Freeze Point (F) < -30
Freeze Point (C) < -34
Viscosity(cps 70F,21C) 70

Odor
Appearance
Physical State
Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether=l)

Vapor Pressure (mmHG)
Vapor Density (air=l)

t Solubility (water)

- 15.0
< 1.00

100.0

Slight
Colorless To Yellow
Liquid
> 200F > 93C
< 1.0
< 1.00

NA = not applicable ND - not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under "ormal storage conditions.

HAZARDOUS •POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with bases or strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
"C"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT:
NOTE - Estimated value

Dermal LDSO RABBIT:
NOTE - Estimated value

Inhalation LC50 RAT:
NOTE - Estimated value

Skin Irritation Score RABBIT:
NOTE - EPA Category I

Eye Irritation Score RABBIT:
NOTE - Estimated value

>2,500 mg/kg

>5,000 mg/kg

>20 mg/L/hr

CORROSIVE

CORROSIVE

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

Ceriodaphnia 48 Hour Static Renewal Bioassay
LC50= 1.5; No Effect Level= .63 mg/fL

Dlaphnia magna 48 Hour Static Renewal Bioassay
LC5O= 12; No Effect Level- 1.5 mg/fL

j Fathead Minnow 96 Hour Static Renewal Bioassay
LC5O= 24; No Effect Level= 2.5 mg/fL



Rainbow Trout 96 Hour Static Renewal Bioassay
( LCS0= 4.9; No Effect Level= 1.6 mg/L

BIODEGRADATION
Product contains only inorganics that are not subject to typical
biological degradation. Assimilation by microbes may occur in
waste treatment or the environment.

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH, steel).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT PIAZARD: Corrosive to skin/steel
UN / NA NUMBER: UN1805
DOT EMERGENCY RESPONSE GUIDE #: 154

15 REGULATORY-INFORMATiON

TSCA:
All components of this product are listed in the TSCA inventory.

* CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ)
647 gallons due to PHOSPHORIC ACID;

FOOD AND DRUG ADM!INISTRATION:

21 CFR 176.170 (components of paper and paperboard in contact
with aqueous and fatty foods)

SARA SECTION 312 HAZARD CLASS:
Immediate(acute);Delayed(Chronic)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:

CAS# CHEMICAL NAME RANGE
1314-13-2 ZINC OXIDE 11.0-15.0*

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINEING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

CAS# CHEMICAL NAME
1314-13-2 ZINC OXIDE

*1 16 OTHER IN-FORMATION



NFPA/HMIS CODE TRANSLATION

Health
Fire
Reactivity
Special
(1) Protective Equipment

3 Serious Hazard
0 Minimal Hazard
0 Minimal Hazard
CORR DOT corrosive
D Goggles,Face Shield,Gloves,Apron

(1) refer to section 8 of MSDS for additional protective equipment

recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

29-JALN-1997
05-JAN-1999
25-JUN-1999
23-AUG-1999
13-JUL-2000
03-LJAN-2001
01-MAY-2001

REVISIONS TO SECTION:
---------------------

10
11
12
15
15
12

SUPERCEDES

** NEW **

29- JAN-199)
05-JAN-1999
25-Jt)N-1999
23-AUG-1999
13-JUL-2000
03-JAN-2001
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Univar USA Inc.
6100 Carillon Point
Kjrklind, WA 98033
(425) 889-3400

UnIVAR
For Emergency Assistance involving chemicals call - CHEMTREC (BOO) 424-9300I

The Version. Date for this XSDS is : 10/19/2004

i . PRODUCT NAM8:

MSDS NUMBER:

EEECTIVE DATEi

SUPERSEDES.

ISSUED BY:

IIQTJICHLOR / SODIUM4 HYPOCHLORITE 9-108

0X622680

2/16/2004

1/2512003

007-427

K> SZCT202J - CHRZICAL PRODUCT AND COMPANY IDENTIFI'CATION

Product Name: Sodium Hypochlorite Solution (9 - 161)
cAS#: 7681-52-9
Synonyms: sodium Hypochlorite solution - Trade t (9 - 19), Bleach, Cavel
Water. Clorox, sunny Sol 150, Liquid Cblorine Solutiob, Liquid Bleach,
Iypochlorite Sleacb, Uypo
Product Use: Bleach, disinfectant
Emergency Contacts (24 hr.)
A-TOR INFORMATION REGIRDING ON SITE CH•MICAL EMERGENCIES INJVOLVIMM A SPILL
OR LEAK, CALL
U.S.: 1-800-424-9300 - CHEMEPEC
Canada: 1-613-996-6666 - CANUTEC

Distributed by:
univar USR Inc-
61.00 Carillon Point
Kirkland, WA 98033
425-B89-3.400

I

SECTION 2 - COMPOSITI0N
Hazardous Inqredient(s)
Sodium Hypochlorite

Sodium Rydroxide

Non. 'azardous Ingredient
Water

/ INFORMATION ON INGREDIENTS
& (w/w) ACGZf OSHPA CAS NO.

9 - 16 Not established Not 7681-52-9
0.5 ppm established

(as chlorine)
0.3 - 4 2 mg/m3 (ceiling) 2 m g/m3 1310-73-2

80-90-7 Not established 7732-18-5

htn://cnmmerce univansa cnrm/commerce/ Tic'ac nn=Di.AnaviPrndiict.T)ociment&nrcLduct.. 5/20/2005
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SECTION 3 HAZARD I•2VTIFICATION:.
Bnergency Overview. CORROSIVE,! contact with a cid.. libera tes toxic chlorine
gas. Causes burns to. skin,. eyes"' respiraltory tr•at. and mucous membranes,
Harmful or fatal.if swallowed.i: May Cause sensitization by skin contact.

Toxic. to aquatic oigatnisms.. Read the. entire msDSp for a more thorough
evaluation of the hazards.-
Potential Health Effects:
Inhalation:. Mist. can irritate the. nose and throat. if mixed, with acids,

hypochlorite solutions release large amounts. of chlorine gas. This gas can
cause severe irritation of ýthe nose and, throat. Exposure to. high levels of
chlorine gas may result in: severe., •hng; damage.
Skin Contact: Sodium hypochlorite.. mist. and .aoltions can cause skin
lxritation. In severe cases., chemalcal burns may resultt.
Eye Contact: Can cause severe eye: irritation and: permanent eye injury.
Ingestion: May cause irritation, pain-, and inflammation of the mouth and
stomach, vomiting, shock, confusion, delirium-,. coma and, in severe cases,
death. Perforation of the esophagus: or stomach may occur.

Subchronic Effects: SKIN: Prolonged. or repeated skin, contact with Solutions
containing as little as 4 -61 sodium hypochlorite: can cause allergic contact
dermatitis. Symptoms include cbronic, itchy. eczema. Sensitized people can
react. to very dilute (0.04-0._06%. NaOCII 'solutions: that touch their3 kin.
Existing- Medical- Conditions Fossibly Aggravated: by Exposure :.Skin irritation
may be. aggqavated.in.: individual-s with .exl±stirng -skin. lesions. Breathing of
vapors or mists may aggravate acute or, chronic asthma and. chronic pulmonary
disease. such. as: emphysema. and bronchitis.
Carcinogenilcity:. Sodium. hypochlorite is not:, classified as a carcinogen by'
ACGiH (American Conference of. Governmeental. Industrial Rygienists:) or. IAC
I(nternational. Agency for Research on. Cancer), riotL regulated as a carcinogen

.. by OSRP. (Occupa.tional Safety arnd.Health Administratinn),, and not listed .as a
carcinogen by NTP (National Toxicology Program).

SECTION 4 FIRST AID bEASURES
General: If you feel unwell. seek medical: advice ,show the label where
possible).
Inhalation: lMove victim to fresh. air. Give artificia-L respiration ONLY:.i.f
breathing has stopped. Do not: use- mouth-to-mouth method if ri~ctim. iigpsted.
or inhaled the substance: induce. artificial respir'ation with the: aid:.A of. a
pocket mask equipped. with a one-way Valve or other proper. respiratory.
medical device.. Give Cardiopulmonary Resuscitation (CPR). only it. there.. is no
pulse AND no breaething; Obtain medical attention IMMEDIATELY.
Skin Contact: Immediately flush. skin with. running- water for at least. 15 - 20
minutes. Under running water, remov•e contaminated.- clothing, jewelry, and
shoes. If irritation persists,: repeat flushing. For burns, obtain medical.
attention. Discard heavily, contaminated: clothing and 'shoes in.-. a, mannerx.
which limits fuxther exposure. Otherwise,. wash clothing separately-, before
reuse_..
Eye Contact: Immediately flush aeyeswith -running watar :for' a minimumfý of. 2.0
minutes-. Hold eyelids. open during :flushing. If irritation persists:,. repeat
flushing. Obtain• medical attention IMMEDIATELY. Do not transport. victim."
until the recommended flushing period is completed unless flushing- can be
continued during: transport"
Ingestion- DO* NOT .INDUCE VOMITING. If. victim is alert and not coavulaing;
S rinse mouth and- give, as much. water-, as. possible to dilute material. if

. spontaneous vomiting occurs, have victim, lea.. forward- with head:.down' to,
avoid, breathing; in of, vomitus,. rinse mouth and: administer more Water.
IMMEDIATELY transport victim to an emergency facil:ty.
Note to Physicians: Symptomatic-. treatment and~s supportive therapy as,
indicated. Do NOT give. acidic antidotes such as.- juice, soft. drink,. vinegar,
etc. This product contains materials that may cause. severe- pneuntonitis if

- ~.......-I ~ 5PTh/~AO5
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aspirated. If ingestion has occurred, less thaan 2. houvrs earlier,. carry out
careful gastric lavage; use endotracheal cuff -if-available, to prevent

aspi-ration. Observe patient for respiratory difficulty from aspiration
pneumonitis. Give artificial resuscitation and appropriate chemotherapy if
respiration, is depressed.. Following. exposure the patient should be kept
under medical review for at. least 4.8 hours. as delayed pneumonitis may occur.
Pulmonary edenma is likely and may be delayed. Steroid therapy, if given.
early, ray be effective in preventing, or alleviating, edema.

SFCTION .5 FIRE FIGHTING MASURES
Flash. Point Not applicable. Not combustible
Flammable Limits (Lower) Not applicable.
Flairmnable Limits . (Upper) Not. applicable
Auto Ignition Temperature Not applicable
Combustion and Thermal Decomposition Products. Chlorine, sodium oxide,.

( oxygen..
Rate- of urninq. Not applicable
Explosive Power`-..ot applicable

Sensitivity, toý-Xechanical Impact Not applicable
:fire-a'nY Hoazards: Sodium hypochlorite is: a strong chemical

oxidant, but. solutions do not support combustion. Reaction. with. nitrogen"

.comnounds, chloroorganic compounds., or easily oxidizable compounds (reducing
agents) may be explosive.- This material is ron-flarmable but is decomposed.
by: hea-t and light,, causing' a. pressure build-up, which could. result, in. an
explosion-_ When heated, it. may release chlorine. gas. Vigorous: reaction,, with
oxidizable or organic materials may result in. fire. See Section. 10..-.
Extinguishing Media.:. For large fires use an all purpose type AFFF alcohol
foam• xraistant. medium expansion according to foam manufacttxrer's: recommended
techniques. The foam' supplier should be consulted for. recommendations
regarding foam types and delivery rates for specific applications - Use
carbon .dioxide or dry chemical media. fto small fires... If only water is
available,. use it in: the- form of a. fog..
Special Information: Water may be used to cool containers- of Hypochlorite.
solution exposed to heat from a 'fire. This should"be done ftrom*a safe
distance:. since containers may rupture-
Move containers from fire area if you can do, it without risk. Dike. fire
control water for later disposal; do o•t. scatter the material..

Fire: involving tanks or trailer loads:. Fight.: fire. from maximum distance or
use. umanned hose hclders or moniror nozzles.. Do not get water inside
containers. Cool. containers with flooding quaxntities of water until. well
after fire is out-. withdraw immediately in case of" rising sound from venting-.

safety devices or discoloration, of' tank. ALWAYS stay away from the ends of'
tanks.-
Evacuation: If tank or tank. truck involved. in a fire, ISOLATE and consider
evacuation of one-halt. (1/2) mileý.radius.
Fire Fighting Protective Equipment: Firefighters. should wear protective
equipment and self-contained. breathing apparatus with full. facepiece
operated in. positive pressure mode in a fire involving this. material. Toxic
gas and vapors are produced upon decomposition..
NOTE: Also see "Section. 10 - stability and Reacrivity"

SECTTON.6 - ACCTD7NTAL RELEASE* 1ASURIES
Spills, Leaks•, or Releases: o
Restrict access-Co area until completion of clean up. Ensure trained

I -" . personnel conduct clean up...
R. emove all. ignition sources (no smoking, flares,. sparks or flames) All
equipment should be grounded and non-sparking. Ventilate area.
Wear adequate personal protective equipment- Do not touch spilled material.
Stop leak if possible without personal'risk.

* ~ -.. -~i..~- ~-~a T 9~ hilav~n~ictfneimeir~nodut -5/20/2005
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Small spills: Cover with:DRY earth, sand or other non-combustible miaterial.
Use clean non-sparking' tools to collect material and. place it in-to loosely
covered plastic containers for later disposal.. Rinse area with water.

Large spills: Prevent entry into sewers and confined areas:. Dike with inert
material (sand, earth, etc.)_,. Contact fire and. enmergeency services and.
supplier for advice. Collect product for recovery or disposal by pumping. it
into polyethylene containers. Consider in-situ neutralization and disposal.
Ensure adequate decontamination of tools and: equipment following clean up.
Collect. contaminated, soil and water, anc'absorbent for proper disposal.
Comply with Federal,. Provincial/State and local regulations on reporting

releases.
Deactivation for Small Spills: Hypochiorite can be broken down by covering
it with a reducing agent such as sodium sulfite or sodium thiosulfate.
Deactivating Chemicals: Use sodium sulfite or diluted hydrogen peroxide to
reduce the material. Ensure. there Is. no chlorine residue before neutralizing
with a weak solution of hydrochloxic or sulfur-c acid.
Waste Disposal .1ethods: Dispose' of waste material at an- approved, waste
treatment/diaposal facility, in accordance with applicable regu'lations. Do
not dispose of waste with normal garbage. or toý sewex systems.
Note: - clean-up material may. be a RCAA. .azardous Waste on disposal.

Spills, are subject to CERCLA reporting requirements: 'RQ 100 lbs.

SECTIO 7 - HANDLING AND STORAGE,
Preeautions.:: ave emergency equipment. (for. fires, spills, leaks, etc.y
readily- available.. Ensure all containers are labeled'. Wear appropriate
]ersonal- Protection Equipment. People working. with 'this chemical should be
properly, trained regarding, its hazards and its safe. use.
Randling Procedures and. Mquipment: -Avoid generating mist. Use smallest

6> possible amounts. in designated areasI with adequate ventilation'. Xeep.
containers closed- when. not in use - Empty' containers. may contain h'azardous-
residues. Uae corrosion-resistant transfer equipment when dispensing.
Storage Requirements:.Store in a. cool, dry,,, well-ventilated arear. aut of
direct sunlight.. Store containers, at 15 - 29..deg C (59 - 84 deg. P): Do not
store-above '30 deg C (86 deg .|] ox below freezing point. Keep containers
r-ightly. closed when not in use and when empty- Protect from damage-. vent.
caps should, be checked.'with full..personal protection. Store away f'om
incompatible, materials such as reducing matdrials,. strong acids,.nitrogen
compounds, copper,. nIckel and cobalt. Use Gorrosion-resisant'structural
materials and lighting and ventilation' systems,.in the storage axea.. This
product has a shelf life of up to six months at 60. deg F or lower,..
Outdoor storage tanka should: be suitably diked, or otherwise provid'd dwith an
adequate. means of secondary: Containment. Appropriate secondary containment
measures should be taken to prevent: spills. r leaks from indoor'storage
tanks and. tank-truck unloading stations from entering. sewers or other"
channels that discharge directly to'a water body or a municipal sewage
system-

SECTION•. - EXPOSURE CONTROLS t. PERSONAL PROTECTION' PREVENTIVE MEASURES
Recommendations listed: in this section, indicate the' type of" equipment, which
will provide protection. against over exposure to thiss.product. Conditions of
use, adequacy of engineering: or other control measures', and actual .-exposures
will dictate the need for specifi.c-protective. devices at your workplace.

Engineering Controls: Local..exhaust ventilation. should be appliedi wherever
there is an. incidence of point source emissions, or dispersion of regulated
contaminants in the work.. area.. Ventilation control of the contaminant as
close to its point of generation is both the'most economical and safests

method to minimize personnel exposure to' airborne contamcinants. The most

effective measures are the total enclosure of processes and.the

.. 5/20/2005
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mechanization of handling, procedures.*to, prevent" all personal contact.

Snokirg should be prohibited: i•n •reas in. whtchlv sodi'un: hypochlorite solution

is stored or handled-

_:RSONAL PROTECTIV. EQUIPMENT

Eye Protection.: Wear splashl resistant chemica.l g.oggles and. full-face shield.

Naintain eye.. wash fountain.-.and: quick-.dench, facilities in work area.

skin Protection- wear:.impervious' pro-ec.tve clothin•g, including boots,

gloves, lab coalt, apron,. rain jacket,:. pants or coveralls; as appropriates. to'.'

prevent skin contact.

RECOM'MENDED (resistance to .breakthzrough longer than 8 hourSD')".;buryl rubber,

natural,. rubber,. neoprene, nitrite rubber, pplyethylene, Viton, SaranexTm,

ResponderT..
Recormendations are valid for penmeation rates: rea:ching: 0-1 tlg/cm2/min2 or: 1

" ng/nM2/min. andc over.. Resi.stance of:. spe'cific materials can vary from.producr

to- product. Breakthrough tines" are. obtained" u nder...condit-ians of continuous

contact, generally. at room temperature. E-Valuate resistance under, conditions:

of -use and mainza~in clothing caqrefu1ll. ..

Respiratory. Protection: A.NIoSH-/M5HA 
approved air-puri~fy 'ing, respirator

equipped with acid mist cartridges for. concentrat1ons. up. to .10: times the.'

. TLV.. USri.a suppl'ied air respir.tor if concentrations: are higher.. or, unknow.,'

.,EXPOSURE GUIDELINES PRODUCT:. •

Sodium, Hypchliorite .. ~n - o 
In i 

. . , . . .. .. 1 .

Workplace" environmental exposureý level .guid.es- 1(WEELS. /A merican "ndustrial

yHygiene Association. (AIHA) / 2001 short-tear time. weighted" average, .

2 imqm_- 15 minllte

•,•jl

Sodium flypochlorite

ACIR: TWA Not esta:blished:.

OSHA P.L Not established.

SNIOSH -IDIMJ Not established-:-

ACGIH STEL Not. established:

-OSHA STEL. Mot established

NIOS4:. (15 mi- . ceiling)
Not established:

ACG•. •I Ceiling Not' established.

Chlorinew Sodiuam:. ydromide.

0.,.5 ppm Not established

0•5 ppm ".- mg/m.'

l0.'ppm". Not established..

1pm•' .Not established..
1 ppm. as C12. Not established

o.5.ppm No."established.: -
Not: esta-blished.'2, mg/ni3'""

WChlorine may be present as. a. decomposition pr.oduct.

SECTION 9 -,,PHYSICAL AND CHEMICAL. PROPERTIES

Chemlical Nam& Sodium• hypochlorite" ' "

Chemical ranily.Y. Hypochl-rous-. acid. salt

Molecular Formula Na-O-Cl

Molecular Welght 74,4

Appearance Green. to yellow, watery, liquid.

Odor Pungent. chlorine-like odor-'-

P.PH. 11-13

Vapor. Pressure (r=' Hg. 'at- 21. deg C(69.8 dig F') 12 .H•g

Vapor Density (AJir - 1) No data.:-

Boiling• Point .Decomposes above 40 -deg C' (104 deg F)

FreezingI Point '7T5.. deg P. (-13- 6 deg',C " .

Solubility (Wate): Completely . '

specific Gravity: About 1.198 (12.5% w/w'solution)' 8. 20 deg C

Evaporation Rate '.Not avai1ab ,..le'

. Vola-ile. by volume Not;'available.

(5 de. .. . ) .

I

!\
°.,,

SECTITON 1G,. S!ýflILITY AND' REACTIViT,
Chemical stability: Stable. room temperature.

'Hazardous: Decompositionr1 Pjoducts: ':"Thermal, decomposition': Chlorine:, sodium

oxide,. oxygen,• oxides of chlorine', sodium chlorate,.: and. hydrogen...

httn'//commerce.,inivanra c m/commercejc?. ction=Di n"iPi-djctDocrnenrni-iiot 5/"012fl.l
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Conditions to Avoid: Keep away.,frornhigh• fea•t,, and sunlight or ultra-violet
light. Do not store above 30:: deg. c: (86 deg..- rý-.Do not.allow solutions to
evaporate dry. Keep away from."incompatibles.

Incompatibility.widh other .Substances: May react: violently with strong, acids
pxoducing chlorine gas, which is toxic. other .ncompatibles include organic
material, cellulose, .oxidizable materials, ammonia, urea, aimonium salts,
ethyleneimi7e, cyanides,. nitrogen comnpounds'.. alcohols, metals, 'and metal
oxides. Reacts with metals .to. produce flammable' •hydrogen gas.. M1etal and
metal oxide, catalysts decompose- hypochlorites:,.:"e'volving oxygen and .often.

causing. explosions. May react :explos.Lvely r with nitrogen containing, compounds
or form chloroamines,.. which :are. explosive. Alkaline hypochlorite solution-
may react explosively withsome chioroorgamci- cempounds.
corrosivity to Metals: Solutions. can be:.corrosive to many metals.-
Hazardous Polymerization:: Will. no+t occur.•

SECTION 11 - TOXICO0OGICPL. INFORMATION
TOXICOLOGICAL. DATA
Sodium Hypochlo/rie:
Toxicity Data.-DLo (Lowest published toxic dose) oral-woman- 1 gm/kg

45 mg/kg. intravenous-man.. TDL .
LD50 oral.ra-. 8910o mg/kg
LDSO otal mouse- 5900 mg/kg
LC50 rat- >10500 mg/qm (1 hr),

Irritation Data;.. Eyes. one drop- of l5. solution (pH. 11.2) caused, i-mediate:.
severe pain. If not quickly washed off with water, it. caused bleeding, and
swelling of the. tender tissue surrounding the eye (conjunctiva) and:.damage

.with swelling to. the front part, of the. eye (cornea). The eyes sometimes
healed in two. to. three weeks with s-light or no scar damage to the cornea.
Ski.n:. A solution' off 3.5% NaOCI. applied to. rabbit, skin for 15 or 30 minutes
caused: severe akin damage-.

Sodilum ydroxide:
Irxitation data:. 500 .mg/24" hour.(s) skin-rabbit severe; -400 pg eyes-rabblt
m~l<; I perc S'n .:esrabbit severe;
Toxicity. data; 1-350 mg/kg ski.-rahbbi"t LDS0; 104-340 mg/kg oral-rat LD5O-
Mutagenicity: Sodium' hypochlo.rite, caused mutations in several short-te=r
studies using, bacteria and. cultured* manutalian cells.. The significance of
these tests is unclear. It. was. not mutagenic in tests (chromosome aberration
and. micronucleusi, on live animals.
Reproductive Effects: High doses.. of VaOCl in. drinking, water caused a, small*
but significant increase, in abnormal. sperm in mice...
Teratogenicity and Fetotoxicity: No data available
Carcinogenicity: See Section 3, page 2.
synergistic Materials.: None known

SECTION 12 EcoLoGICAL INFORMATION

Ecotoxicological.. Information: Harmful to aquatic life in low concentrations.
Fish Toxicity;: LC50 (48: hr), rainbow trout 0 07 mg/."

LC50 .(96 hr) fathead minnow:5..9. mg/7.
Invertebrate and Microbial Toxicity: LORC oncorhynchus. k1sutch. 0.02 mg/l,
Persistence and Degradation: No data, available..

SECTION 13- DISPOSAI :CONSIDERATIONS
Review federal, state and local government requirements prior to disposal.
Do not. dispose of. waste wit'h normal garbage, or. to: sewer systems.-"
Whatever, cannot: be. saved for recovery or recycling, including container•s
should be managed in an appropriate and. approvedý waste disposal, facilitZy..
Processing, use or. contamination of: this. product may change the waste .

http://cormmerce.univarusa.com/commerce/Uic?acton=DisptLavPodiictDocumelt&P roduct-s. 5120/200.
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management. Options. :

RCPR.; Test waste mateari-i .r corrosi ity".D002,

SECTION 14' TRANSPORT INTORMTI.-ON
TDG CLR "

Shipping Name {ypoch-lorite..Solution:. .wi-th

more than..*7.percent availal. aie

c]hlorile.

Hazard Class !,DiVision. 8: C.rro~i7e

Identification No. "UN7.91

: : i i V •:j0 T5 / 02 4

Page 7 of 9

prior0 to disposal.

DOT
Hypochlorite Solution

8: Corrosive
UN 791

III"
NIAP.IT

ERAP/RQ

Note: *DrDG'CLR (Clear Language. RegiJa:tions) becaime- eftective .August 15,

2002
IATA/TGAO: shippi .ng le.-cripti:on-:. Hy~pochlo'rij-te 

solution,. :Class 9, UNh179 1, PG

IT. or ItZ is accepted: for air transport.

SECTION 15 "-..KGt)1ATORY INFORMATION..

USA CLASSXEICATION

O.SHaXCla-saification: Ha2ardous by defiftit~ion of 14azard oiuncation

Standard (29. C. 19,10-1200Y:

S3A.Regulations sections., 313 ar• 40 CFR, 372,::"N

SARA. Hazard&Categories, SARA SECTIONS• 311/312 .240CR37Q.2l):

ACUTE: -
cR., ONIC: N

.I"RE: X•

;St•DDEN: RJiL SE; ,
OSHA, PR4OCESS SZAFE2'1Y(Z9CFR150..11:.: - "

CERCLA $SCTIOJ 103 :"'40CFR30Z. 4j..: Y :

Reportable Quantity MRQT' Ade•r.::CERCl •.1.00 lbs. . kg.

TSCA inventory Status; T-

other Regulations/Leg1iiaticr which: apply..to 
this product:

" ghsto-Know/Disciosure. iLists;, Illinois..Massachusetts, New Jersey,

* ennsylvani .a, . " . . .: " " " . ) " . ."

=,"his.: product does not conCain, nojr is it manufactured -with ozone depleting

substances.

CANADIAN CLASSIEZCATIO.•.

This. product has been..cassifid: in. accordace with. the hazar..'rte:r;. of'

the CPR tControlled p•oductsk Regulationi. 
and. thisaSDS .material; Saf.ty..

Data. Sheet) contains.al.l the".:infonatmion irequred: bVe. the, CPR.

Controlled Productsm RegulatonPs. (.WHMS) Classificatiot"n:

D2B: Material. causing other toxic effects -Toxic.

:: Corrosive.[

I,
MM:C / Cahndian D•omestic Substanices LIst,: CDSL)::; Y

WHM•IS Ingredient Disclosure; List:. Meet' criteria. for difc]"sureat'. ori

greater.

BINECS'. Number: 231-669-3.

SECTION i16 OTHER INFO o..ATION'

htto.lcom merce.univarusa.com/comemercJic-actnionDis'lSr:voducctDocumenitnroduct... 
5/2012005.
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National Fire Protecti6n. Association. (NFPA)ý Rating
Hazardous Materials Identification System I-MIS) Rating.

NFPA HMIS
4 - Extreme/Severe

HEALTH 3 3 = High/Serious 2 - Moderate
FIRE 0 0 1 = Slight
REACTIVITY 1 I: 0 Minimum.

W= Water.Reactive

LEGEND.
ACGII4 - American Conferenrce of Governmental Industrial Hygienists
CAS -# - Chemical Abstracts Serv•ce Registry Numbex
CERCLA - Comprehensive rnvironmental Response,: Compensatiort, and Liability
Act
CIR - Code of Federal Regulations
DOT - Department of: Transportation
EPA. - Bnvironwental Protection. Agency.
IDLH - Immediately Dangerous: to. Life and Health
LC5O - The concentration. of matzerial1 in air expected to kill 50% of a group
of testý animals
Lfl5O - Lethal Daoe expected. to kill 501% of a group of test animals.
MSHA - Mine Safety- arid Health .Adnministration
NXOSH - Mational. Institute .for occupational Safety and Health
OsHT -occupational safety &: Health Administration
PEL Permissible Exposure Limit
PVC. -- Polyvinyl chloride
RCRA Resource Conservacion) and Recovery Act
SARAEI. Superfund. Amendments and Reauthorization Act of the U.S. EPA
' STE. Shoxt. Term Exposure Limit
TDG - Transportation aof Dangerous Goods Act/Regulations
TLV Threshold limit Value
TSCA -T oxic Substances Control Act

For Additional Information"
Contact: MSDS. Coordinator- Univar-USA
During business hours, Pacific Time!- (425) 889-3400

NOTICE
Univar USA expressly disclaims all express ar implied: warranties of merchantibility and fitness
for a particular purpose with respect.to the product or information provided: herein, and shall
under no.circumstances be liable for incidental or consequential damnages.

Do not use ingredient informationand/oingredinent :percentages.in this MSDS; as. aproduct
specification. For productspecification in'formation refer to a, Product Specification: Sheet and/or.
a Certificate of Analysis& These can be obtained'from your-local. Univar USA Sales Office.

All information appearng herei is. based. upondata obtained from the man -ufacturer and/or
recognized technicalsources- While theinfOrmation is believeditoube accurate, Univar USA.
makes no representationS as to-its accuracyor sufficiency. Conditions::of.use arem beyoudUnivar

"USA's control Therefore, users: are:responsible to verify this data under their own operating
~J conditions to dete-minewhetýer the product is suitabl efor their particular purposes, and.they

assume all-risks of their use,; handling, and disposal. ofthe product or from the pnblication or*use.
of, or reliance upon, information contained- herein.'This -information relates only to the:product

http://commerce.un ivarusax /camcmmerce/Uicacin=DisrlavProductDocuMent&product.., 5120/2005
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designated 'herein and, does nriot1relate to its use in com:bination ith any other material or

Other process.

END OF MSDS
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A"CHI.- Arch Chemicals, Inc.

MAA
SAFT DATA

I

I,

I.

FOR ANY EMERGENCY, CALL 24HOURS/ 7 DAYS: 1-800-654-6911

FOR ALL TRANSPORTATION ACCIDENTS, CALL CHEMTREC(R): 1-800-424-9300

FOR ALL MSDS QUESTIONS & REQUESTS, CALL: 1-800-51 1-MSDS

PRODUCT NAME: SCAV-OX ® 35% HYDRAZINE SOLUTION

1. PRODUCT AND COMPANY IDENTIFICATION

REVISION DATE: 01-16-2005
SUPERCEDES: 01-09-2005

MSDS NO: 00129-0016 - 105242
SYNONYMS: Hydrazine hydrate
CHEMICAL FAMILY: Hydrazine
DESCRIPTION / USE: Corrosion inhibitor for boilers
FORMULA: N2H4

,Arch Chemicals, Inc. 501 Merritt 7 P.O. Box 5204 Norwalk, CT 06856-5204

2. COMPOSITION / INFORMATION ON INGREDIENTS

CAS or CHEMICAL NAME CAS # % Range
Hydrazine 302-01-2 30-40

3. HAZARDS IDENTIFICATION
I'

OSHA Hazard Classification: possible carcinogen, eye, skin and respiratory irritant, toxic by ingestion,
dermal contact, and inhalation, eye and skin hazard, skin sensitizer, lung, liver, kidney, blood and
nervous system toxin

Routes of Entry:
Chemical Interactions:
Medical Conditions Aggravated:

Inhalation, skin, eyes, ingestion
No known interactions
Liver, kidney, blood, respiratory and central nervous system disorders

SCAV-OX ® 35% HYDRAZINE SOLUTION Page I of 9



Human Threshold Response Data
Odor Threshold:

Hydrazine 3.7 ppm
Irritation Threshold: Not established

Hazardous Materials Identification System/National Fire Protection Association Classifications
Hazard Ratings: Health Flammability Reactivity

HMIS 2* 0 0
NFPA Not established

Immediate (Acute) Health Effects
Inhalation Toxicity: Toxic by inhalation. This product is rapidly absorbed through the lungs.

Immediate and prolonged contact may result in the following: damage to the liver,
kidneys and blood with symptoms of vomiting, diarrhea, nausea, dizziness,
methemoglobinemia leading to cyanosis (blue coloration to the skin).

Inhalation Irritation: High concentrations are moderately irritating to the eyes, nose, throat, and lungs.
Skin Contact: Skin contact may cause moderate irritation consisting of transient redness and

swelling. This irritant effect would not be expected to result in permanent damage.
Dermal contact may cause defatting of skin and/or dermatitis. This product is
rapidly absorbed through the skin, and may result in the following: damage to the
liver, kidneys and blood with symptoms of vomiting, diarrhea, nausea, dizziness,
methemoglobinemia leading to cyanosis (blue coloration to the skin).

Skin Absorption: Toxic if absorbed through the skin. This product is rapidly absorbed through the
skin, and may result in the following: damage to the liver, kidneys and blood with
symptoms of vomiting, diarrhea, nausea, dizziness, methemoglobinemia leading to
cyanosis (blue coloration to the skin).

Eye Contact Contact may cause moderate irritation consisting of transient redness, swelling, and
mucous membrane discharge to the conjunctiva.

Ingestion Irritation: Ingestion may cause severe irritation of the gastrointestinal tract and may also cause
gastrointestinal discomfort with any or all of the following symptoms: nausea,
vomiting, lethargy or diarrhea.

Ingestion Toxicity: Toxic if swallowed. This product is rapidly absorbed through the lungs. Immediate
and prolonged contact may result in the following: damage to the liver, kidneys and
blood with symptoms of vomiting, diarrhea, nausea, dizziness, methemoglobinemia
leading to cyanosis (blue coloration to the skin).

Acute Target Organ Toxicity: Lungs, Liver, Kidneys, Blood, Central nervous system

Prolonged (Chronic) Health Effects
Carcinogenicity: This chemical is considered to be a suspect human carcinogen

based on animal data.
Reproductive and Developmental Toxicity: Industrial exposures kept at or below the occupational exposure

standard are not expected to pose a reproductive or
developmental toxicity hazard. High dose levels of this chemical
produced maternal toxicity, and embryolethality and fetal
malformations.

Sensitization: May cause allergic skin sensitization in some individuals.
Inhalation: Prolonged or repeated exposure may cause continuous bronchitis.
Skin Contact: Prolonged or repeated exposure may cause more severe irritation. Dermal contact may cause

defatting of skin and/or dermatitis.

SCAV-OX D 35% HYDRAZINE SOLUTION Page 2 of 9
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Skin
Absorption:
Ingestion:

Prolonged or repeated exposure, may result in toxic amounts being absorbed through the
skin.
Chronic ingestion of this product may cause severe irritation and possible corrosive effects.

Chronic Target Organ Toxicity:
Supplemental Health Hazard Information:

Liver, Lungs, Kidneys, Blood, Central nervous system
No additional health information available.

I.

K

4. FIRST AID MEASURES

Inhalation: IF INHALED: Remove individual to fresh air. If not breathing, give artificial respiration.
If breathing is difficult, give oxygen. Call a physician.

Skin Contact: IF ON SKIN: Immediately flush skin with plenty of water for 15 minutes. If clothing comes
in contact with the product, the clothing should be removed immediately and should be
laundered before re-use. Call a physician.

Eyes: IF IN EYES: Immediately flush eyes with plenty of water for at least 15 minutes. Seek
medical attention immediately.

Ingestion: IF SWALLOWED: Call a physician immediately. DO NOT induce vomiting unless
directed to do so by a physician. Never give anything by mouth to an unconscious person.

5. FIRE FIGHTING MEASURES

Flammability Summary (OSHA): Product is not known to be flammable, combustible,
pyrophoric or explosive.

Flammable Properties
Flash Point: Material is water-based and will not flash.
Autoignition Temperature: Not applicable

Upper Flammable/Explosive Limit, % in air: Not applicable
Lower Flammable/Explosive Limit, % in air: Not applicable

Fire/Explosion Hazards: Material will not ignite or burn.
Extinguishing Media: Water is the preferred extinguishing media as it will dilute the material

resulting in a non-flammable mixture. Use alcohol resistant foam,
carbon dioxide, dry chemical, or vaporizing liquid extinguishing agents.
Water spray or fog may also be effective for extinguishing or to absorb
heat and keep exposed material from being damaged by fire.

Fire Fighting Instructions: Use water to cool containers exposed to fire. See Section 6 for protective
equipment for fire fighting.

Hazardous Combustion Products: Ammonia, Hydrogen

6. ACCIDENTAL RELEASE MEASURES

Personal Protection for Response to this material requires the use of a full encapsulated suit and full-
Emergency Situations: face (NIOSH approved) self-contained breathing apparatus (SCBA). Additional

protective clothing must be worn to prevent personal contact with this material.
Those items include but are not limited to boots, impervious gloves, hard hat,
splash-proof goggles, impervious clothing, i.e., chemically impermeable suit,
self-contained breathing apparatus.

Spill Mitigation Procedures
Air Release: Vapors may be suppressed by the use of water fog. Contain all liquid for

treatment and/or disposal as a (potential) hazardous waste.

SCAV-OX ® 35% [IYDRAZINE SOLUTION Page 3 of 9



Water Release:

Land Release:

Additional Spill Information:

This material is heavier than water. This material is soluble in water. Notify all
downstream users of possible contamination. Divert water flow around spill if
possible and safe to do so.
Dike spill area as soon as possible. Dilute the spilled material to about 10%
with water. Neutralize the diluted material by slowly adding a 5-8% calcium
hypochlorite solution until all the diluted material has been reacted. DO NOT
ADD DRY CALCIUM HYPOCHLORITE TO THE SPILL AS A VIOLENT
REACTION MAY RESULT. If unable to remove as a liquid, absorb in clay,
sand or a commercial absorbent. Do not place spill materials back in their
original containers. This substance cannot be removed from leather. All
contaminated leather articles should be rinsed with water and discarded.
If this material is released into a work area, evacuate the area immediately.
Hazardous concentrations in air may be found in local spill area and
immediately downwind. Utilize emergency response personal protection
equipment prior to the start of any response. Stop source of spill as soon as
possible and notify appropriate personnel. This material may be neutralized for
disposal; you are requested to contact Arch Chemicals at 1- 800-654-6911
before beginning any such procedure. Containerize and label properly and
remove to a secure location for proper disposal. Decontaminate all clothing and
the spill area using a detergent and flush with large amounts of water.

7. HANDLING AND STORAGE

Handling:

Storage:

Shelf Life Limitations:

Incompatible Materials for Storage:

Do Not Store At temperatures Above:

Avoid contact with material, avoid breathing vapors, use only in a well
ventilated area, use bonding and grounding when transferring
quantities of material. Do not take intemally. Avoid contact with skin,
eyes and clothing. Upon contact with skin or eyes, wash off with
water.
Store in a cool dry ventilated location, away from sources of ignition
or other incompatible conditions and chemicals. Keep container(s)
closed. Avoid direct exposure to sunlight or ultraviolet (UV) light
sources.
Keep under a nitrogen blanket.
5 Years if not opened and exposed to the atmosphere. Material older
than five years should be retested before use.
strong oxidizing agents, metal oxides, organic materials with high
surface area such as rags, cotton waste, sawdust, etc., peroxides
51 Deg. C. 124 Deg. F.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Ventilation: Local exhaust ventilation or other engineering controls are imperative when
handling or using this product to keep employee exposure to airborne contaminants
below the exposure limit. Use explosion-proof ventilation equipment when handling
this product.

Protective Equipment for Routine Use of Product
Respiratory Protection: Wear a NtOSH approved respirator if any exposure occurs.
Respirator Type(s): NIOSH approved full-face positive pressure supplied-air respirator
Skin: A full impervious suit is recommended if exposure is possible to a large portion of

the body. Wear impervious gloves, boots and apron.
Eyes: Use chemical goggles and a faceshield.
Protective Clothing Type: Butyl rubber

SCAV-OX 0 35% HYDRAZINE SOLUTION Page 4 of 9



(.
Other PPE: An eye wash and safety shower should be provided in the immediate work area.

Exposure Limit Data
CHEMICAL NAME
Hydrazine

CHEMICAL NAME
Hydrazine

CAS # OSHA PEL / STEL
302-01-2 I ppm TWA; 1.3 mg/m3

TWA
prevent or reduce skin
absorption

ACGIH LIMITS
skin - potential for cutaneous
absorption
0.01 ppm TWA

ATHA WEEL
Not Established

NIOSH Immediately Dangerous to Life or Health:
50 ppm (not considering carcinogenic effects)

., 9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State:
Color:
Odor
Molecular Weight:
pH
Octanol/Water Coeff:
Solubility in Water:
Bulk Density:
Specific Gravity:
Vapor Density:
Vapor Pressure:
Evaporation Rate:
Boiling Point:

Freezing Point:

Volatiles, % by vol.:
VOC Content %w/w / lbs/gal:
HAP Content %w/w / lbs/gal:

clear liquid
colorless
Ammonia
(Active ingredient)32.04
10.1 - 10.7 (1% solution in neutral, distilled water)
No data
Completely miscible
1.027 g/cc
1.027
No data
(@ 30 Deg. C) (total pressure) 22 mmHg

No data
109 Deg. C.
228 Deg. F.

-65 Deg. C.
-85 Deg. F.
100%
35.00 / 3.00
0.00 / 0.00

10. STABILITY AND REACTIVITY

Stability and Reactivity Summary:

Reactive Properties:
Hazardous Polymerization:
Conditions to Avoid:

Chemical Incompatibility:

Packaging Incompatibility:

Hazardous Decomposition Products:

May become unstable at elevated temperatures and/or pressure. Not
sensitive to mechanical shock.
Strong reducing agent, Corrosive
Will not occur
Temperatures above the flash point in combination with sparks, open
flames, or other sources of ignition. Avoid contact with organic
materials.
strong oxidizing agents, peroxides, nitrogen tetroxide, fuming nitric
acid, fluorine, halogen fluorides, metal oxides such as those of iron,
copper, lead, manganese, and molybdenum
Package only in Teflon(R) high density polyethylene or 304L or 347
stainless steels containing less than 0.5% molybdenum.
ammonia, hydrogen

Decomposition Temperature: > 250 Deg. C. > 482 Deg. F.
Product May Be Unstable At Temperatures Above: 270 Deg. C. 518 Deg. F.
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11. TOXICOLOGICAL INFORMATION

Component Animal Toxicoloay
Oral LD50 value:
Hydrazine Oral LD50: Rat 60 mg/kg
Dermal LD50 value:
Hydrazine Dermal LD50 Rabbit 93 mg/kg
Inhalation LC50 value:
Hydrazine Inhalation LC50 (4h) Rat 570 ppm

Product Animal Toxicity:
Oral LD50 value: Oral LD50: Rat = 185 mg/kg
Dermal LD50 value: Dermal LD50 Rabbit = 420 mg/kg
Inhalation LC50 value: Inhalation LC50 (4h) Rat Approximately 1600 ppm

Inhalation LC50 (lh) Rat = 12 mg/l
Skin Irritation: This material is expected to be moderately irritating.
Eye Irritation: This material is expected to be moderately irritating.
Skin Sensitization: Positive skin sensitizer, guinea pig - Buehler Method Produces allergic skin response in

Human Repeat Insult Patch test.
Acute Toxicity: Damage occurs to liver, kidney, central nervous system, blood and lungs.

Reproductive and Industrial exposures kept at or below occupational exposures standards should
Developmental Toxicity: not pose a reproductive or developmental toxicity hazard. High dose levels of this

chemical produced maternal toxicity, and embryolethality, and fetal
malformations.

Component Data:
Hydrazine High dose levels of this chemical produced maternal toxicity, and

embryolethality, and fetal malformations.

Mutagenicity: This product has been tested and was found to be mutagenic.

Carcinogenicity: This chemical is considered to be a suspect human carcinogen based on animal
data.

Component Data:
Hydrazine This chemical is considered to be a suspect human carcinogen based on animal

data.

12. ECOLOGICAL INFORMATION

Overview:

Ecological Toxicity Values:
35% Hydrazine

Hydrazine
35% Hydrazine

Moderate ecological hazard. Harmful to fish and other aquatic organisms.

Rainbow trout (Salmo gairdneri), 96 hr. LC50: 4.3 mg/l.
Bluegill 96 hr. LC50:4.2 mg/l.
Water flea (Daphnia magna), 48 hr. LC50: 0.46 mg/l.
Bluegill 96 hr. LC50: 1.08 mg/I (static).

The No Observable Effect Concentration (NOEC): 0.43 mg/l.
Channel Catfish (Ictalurus punctatus rafinesque), 96 hr. LC50: 1 mg/I (static).
Rainbow trout (Salmo gairdneri), 76 hr. LC50: 6 mg/l.

Fatal within I hour at: 146 mg/l.
Fathead minnow (Pimephales promelas), 96 hr. LC50: 5.98 mg/l (flow-through).
Water flea (Daphnia magna), 24 hr. EC50: 2.3 mg/l.
Green algae (Selenastrum capricornutum), 72 hr. EC50: 0.0061 mg/l.

SCA V-OX ® 35% HYDRAZINE SOLUTION 
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13. DISPOSAl. CONSIDERATIONS

CARE MUST BE TAKEN TO PREVENT ENVIRONMENTAL CONTAMINATION FROM THE USE
OF THIS MATERIAL. THE USER OF THIS MATERIAL HAS THE RESPONSIBILITY TO DISPOSE
OF UNUSED MATERIAL, RESIDUES AND CONTAINERS IN COMPLIANCE WITH ALL
RELEVANT LOCAL, STATE AND FEDERAL LAWS AND REGULATIONS REGARDING
TREATMENT, STORAGE AND DISPOSAL FOR HAZARDOUS AND NONHAZARDOUS WASTES.

I.

I .

Waste Disposal Summary: Spent or discarded material is a hazardous waste. If this product becomes a
waste, it will be a hazardous waste which is subject to the Land Disposal
restrictions under 40 CFR 268 and must be managed accordingly.
As a hazardous liquid waste, it must be disposed of in accordance with
local, state and federal regulations in a permitted hazardous waste treatment,
storage and disposal facility by incineration.

Potential US EPA Waste Codes: U133
Disposal Methods: Dispose of by incineration following Federal, State, Local, or Provincial

regulations.

Components subject to land ban restrictions: U133 Hydrazine

14. TRANSPORT INFORMATION

THIS MATERIAL IS REGULATED AS A DOT HAZARDOUS MATERIAL.
DOT Description (49 CFR 172.10 1):
Land (U.S. DOT): RQ,Hydrazine, aqueous solution, 6.1 , UN 3293 , PG III

Air (IATA/ICAO): SAME AS LAND
Water (IMO): SAME AS LAND

Flash Point: (C) Not applicable

Hazard Label/Placard: (Primary) TOXIC

Reportable Quantity (49 CFR 172.101, Appendix):
Hydrazine RQ = 1 pound (0.454 kg); also listed as Diamine

Emergency Response Guide Number: 152

15. REGULATORY INFORMATION

1.

UNITED STATES:
Toxic Substances Control Act (TSCA): This substance is listed on the TSCA Inventory of Existing Chemical

Substances.

Pesticide acceptance indication: US EPA Registration Number: Not applicable

Superfund Amendments and Reauthorization Act (SARA) Title III:
Hazard Categories Sections 311/312 (40 CFR 370.2):

Health: Acute and Chronic
Physical: None

Emergency Planning & Community Right to Know (40 CFR 355, App, A):
Extremely Hazardous Substance Section 302 - Threshold Planning Quantity:

Hydrazine 1000 lb TPQ; I lb EPCRA RQ
Reportable Quantity (40 CFR 302.4):
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Hydrazine I lb final RQ; 0.454 kg final RQ

Supplier Notification Requirements (40 CFR 372.45). 313 Reportable Components
Hydrazine 0.1 percent de minimis concentration

Clean Air Act VOC Section 111 Hydrazine
Clean Air Act Toxic ARP Section 1 12r Hydrazine
Clean Air Act Haz. Air Pollutants Section 112 Hydrazine,

State Right-to-Know Regulations Status of Ingredients
Pennsylvania: Hydrazine
New Jersey: Hydrazine
Massachusetts: Hydrazine

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 - Proposition
65: "WARNING: This product contains a chemical(s) known to the State of California to cause cancer and/or
birth defects or other reproductive harm."
CAS or CHEMICAL NAME CAS #
Hydrazine 302-01-2 carcinogen; initial date 1/1/88

16. OTHER INFORMATION

MSDS REVISION
STATUS:
Section(s) Revised: 3, 11, 12, 13, 14

MAJOR REFERENCES:

1. Roe, F.J.C. 1977. Clinical and Epidemiological Studies on Men Exposed to Hydrazine in the Course of its
Manufacture or Use. Wimbledon, London, England.

2. Haun, C. C., and E. R. Kinkead. January 1975. Chronic Inhalation Toxicity of Hydrazine. University of
California, Irvine, Toxic Hazards Research Unit, Dayton, Ohio.

3. Mac Ewen, J. D., et al. June 1981. Chronic Inhalation Toxicity of Hydrazine: Oncogenic Effects. Air Force
Aerospace Medical Research Laboratory, Wright-Patterson Air Force Base, Ohio.

4. Sotaniemi, E., et al. 1971. Hydrazine Toxicity in the Human. Report ofaFatal Case. Annals of Clinical
Research 3:30-33.

5. Vernot, E. H., et al. 1985. Long-Term Inhalation Toxicity of Hydrazine. Fundamental and Applied Toxicology,
5, 1050-1064.

6. Lee, S. H. and H. Aleyassine. November 1970. Hydrazine Toxicity in Pregnant Rats. Arch. Environ. Health.
Vol. 21.

7. Wald, N., et al. 1984. Occupational exposure to hydrazine and subsequent risk of cancer. British Journal of
Industrial Medicine. 41: 31-34.

8. Lyng, R. D., et al. March 1980. Effects of Hydrazine on Pregnant ICR Mice. Air Force Aerospace Medical
Research Laboratory, Wright-Patterson Air Force Base, Ohio 45433.

9. Keller, W. C., et al. August 1982. Evaluation of the Embryotoxicity of Hydrazine in Rats. Air Force Aerospace
Medical Research Laboratory, Wright-Patterson Air Force Base, Ohio 45433.

10. Toth, B. 1988. Toxicities of Hydrazines: A Review. In Vivo. 2:209-242.
11. United Nations Environment Programme, International Labour Organisation, and World Health Organization.

1987. Environmental Health Criteria 68. World Health Organization.
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12. Report on Acute Toxicity of SCAV-OX to Rainbow Trout (Salmo gairdneri), EG&G Bionomics Aquatic Toxicity
Laboratory, Wareham, MA, Report #BW-80-9-738, September 1980.

13. Fisher, J.W., Harrah, C.B. and Berry, W.D. 1980. Acute Toxicity to Bluegills and Sublethal Effects on Dorsal
Light Response and Agression. Trans. Am. Fish Soc., 109, 304-309.

14. Bringmann, G. 1982. Results of Toxic Action of Water Pollutants on Daphnia magna Straus Tested by an
Improved Standardized Procedure. Z. Wasser Abwasser Forsch., 15, 1-6.

15. Report on Acute Dermal Toxicity in Rabbits, 51.2% Hydrazine solution, M.B. Research Laboratories, Inc.,
* Spinnerstown, PA, Project #MB81-5742B, December 14, 1981.

J. 16. Report on Mucous Membrane (eye) Irritation Tests of Three Dilutions of Hydrazine in Rabbits, Food and Drug
Research Laboratories, Inc., Maspeth, NY, Report #88290, June 30, 1967.

* 17. Arch Chemicals Group Manufacturing Specifications, Hydrazine Solutions, Lake Charles, LA.
18. Report on Acute Toxicity of SCAV-OX (35% Hydrazine solution) to the Water Flea (Daphnia magna),

EG&G Bionomics Aquatic Toxicity Laboratory, Wareham, MA, Report #BW-80-9-739, September
1980.

19. Report on Acute Dermal Toxicity in Rabbits, 15.5% Hydrazine solution, M.B. Research Laboratories,
Inc., Spinnerstown, PA,

20. Arch Chemicals Product Data, "Hydrazine, Storage & Handling of Aqueous Solutions," Arch Chemicals, Inc. CT.,
c1999.

21. J. G. Burtle, Vapor Pressure-Composition Measurements on Aqueous Hydrazine Solutions, Ind. Eng. Chem., vol.
44, 1952.

22. Fisher, J.W., Myers, D.S., and Meyers, M.L. 1980. The Effects of Selected Hydrazines Upon Fish and
Invertebrates. Tech. Rep. Aerosp. Med. Res. Lab. Govt. Rep. Announce. Index, 8014.

23. Velte, J.S. 1984. Acute Toxicity of Hydrazine Hydrate to the Fathead Minnow (Pimephales promelas) and
Daphnid (Daphnia pulex). Bull. Environ. Contain. Toxicol., 33, 598-604.

24. Harrah, C.B. 1977. Biological Effects of Aqueous Hydrazine. Proc. Conf. Environ. Chem. Hydrazine Fuels,
Tyndall AFB, FL, Air Force Technical Report CEEDO-TR-78-14.

Additional references available upon request.

Other references available upon request.

THIS MATERIAL SAFETY DATA SHEET (MSDS) HAS BEEN PREPARED IN COMPLIANCE WITH THE FEDERAL OSHA
HAZARD COMMUNICATION STANDARD, 29 CFR 1910.1200. THE INFORMATION INTHIS MSDS SHOULD BE
PROVIDEDTO ALL WHO WILL USE, HANDLE, STORE, TRANSPORT, OR OTHERWISE BE EXPOSED TO THIS PRODUCT.
THIS INFORMATION HAS BEEN PREPARED FOR THE GUIDANCE OF PLANT ENGINEERING, OPERATIONS AND
MANAGEMENT AND FOR PERSONS WORKING WITH OR HANDLING THIS PRODUCT. ARCH CHEMICALS BELIEVES
THIS INFORMATION TO BE RELIABLE AND UP TO DATE AS OF THE DATE OF PUBLICATION BUT, MAKES NO

WARRANTY THAT IT IS. ADDITIONALLY, IF THIS MSDS IS MORE THAN THREE YEARS OLD, YOU SHOULD CONTACT

ARCH CHEMICALS MSDS CONTROL AT THE PHONE NUMBER ON THE FRONT PAGE TO MAKE CERTAIN THAT THIS
DOCUMENT IS CURRENT.
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r7_ Company logo

QPIE Betz, Inc.
. 4636 Sotnerton Road
: Trevose, PA 19053

Business telephone: (215) 355-3300

Material Safety Data Sheet

Issue Date: 05-MAR-2002

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

I
Ki

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

DEPOSITROL SF502

PRODUCT APPLICATION AREA:

SURFACTANT.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

This product is not hazardous as defined by OSHA regulations.

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATIONi
Jt,. EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May.cause moderate
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Mild; Appearance: Colorless To Yellow, Liquid
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Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AID MEASURES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with'plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHAL.ATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
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> 200F > 93C P-M(CC)

N ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility, in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit.. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Normal chemical handling.

STORAGE:
Keep containers closed when not in use. Protect from freezing. Do

not store at elevated temperatures.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

This product is not hazardous as defined by OSHA regulations.

ENGINEERING CONTROLS:
adequate ventilation

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.

If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.014 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) 30 Vapor Density (air=l) < 1.00
Freeze Point (C) -1
Viscosity(cps 70F,21C) 4 % Solubility (water) 100.0

Odor Mild
Appearance Colorless To Yellow
Physical State Liquid
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Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether=l)

NA = not applicable ND =

> 200F > 93C
8.7
< 1.00

not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:
"1"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT:
NOTE - Estimated value

Dermal LD50 RABBIT:
NOTE - Estimated value

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

>2,000 mg/kg

>2,000 mg/kg

Daphnia magna 48 Hour Static Renewal Bioassay
40% Mortality= 1200; 0% Mortality= 330 mg/L

Fathead Minnow 96 Hour Static Renewal Bioassay
LC50= 28; 20% Mortality= 22 mg/L

BIODEGADATION
COD (mg/g):
TOC (mg/g):

242
65

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste,
hazardous waste identification number is
Not applicable.

the US RCRA

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable
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15 REGULATORY INFORMATION

'> TSCA:1'
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

USDA FEDERALLY INSPECTED MEAT AND POULTRY PLANTS:
This product is composed of ingredients previously approved by
USDA to meet G5 and G7 classification and may be used in water
for cooking/cooling or in boiler or cooling systems with no food
contact.

SARA SECTION 312 HAZARD CLASS:
Product is non-hazardous under Section 3i1/312

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

F SARA SECTION 313 CHEMICALS:
INo regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

-OTHER INFORMATION

NFPA/HMIS

F " Health
Fire
Reactivity

CODE TRANSLATION

1
0
0
NONE
B

Slight Hazard
Minimal Hazard
Minimal Hazard
No special Hazard
Goggles,Gloves1*

Special
(1) Protective Equipment

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

14-FEB-1997
25-SEP-1998
16-MAR-1999
26-MAY-1999
21-DEC-2000
05-MAR-2002

REVISIONS TO SECTION:

15
15
12
12
4,16

SUPERCEDES

** NEW **
14-FEB-1997
25-SEP-1998
16-MAR-1999
26-MAY-1999
21-DEC-20001.
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Corporate og

U/MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTII/ACCIDENT)
(800) 877-1940 (USA)

ISSUE DATE: 30-AUG-2000

HMIS RATINGS
(See Section 16 for
additional information)

HEALTH: 1
FLAMMABILITY: 0
REACTIVITY: 0

f

I

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

.I KLARAID IC1173

PRODUCT APPLICATION AREA:

COAGULANT.

•2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

I 1327-41-9 ALUMINUM CHLORIDE, BASIC
Potential irritant (eyes and skin)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

ýCAUTION

May cause slight irritation to the skin. May cause moderate
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irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard: Corrosive to steel
Emergency Response Guide 4154
Odor: Slight; Appearance: Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE.
May cause redness or itching of skin.

4 FIRST AID MEASURES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHAI.ATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
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Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

K) HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to steel
UN3264;Emergency Response Guide #154

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

( 7 HANDLING & STORAGE

HANDLING:
Normal chemical handling.

STORAGE:
Keep containers closed when not in use. Store between
40-I0OF(4-38C) . Store away from oxidizers.

8 EXPOSURE CONTROLS /PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

ALUMINUM CHLORIDE, BASIC
PEL (OSHA): NOT DETERMINED

TLV (ACGIH): 2 MG/M3(AS Al)

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
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necessary.
EYE PROTECTION:

splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 1.271 Vapor Pressure (mnmHG) - 18.0
Freeze Point (F) < -40 Vapor Density (air=l) < 1.00
Freeze Point (C) < -40
Viscosity(cps 70F,21C) 20 % Solubility (water) 100.0

Odor Slight
Appearance Yellow
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH As Is (approx.) 1.3
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

BETZDEARBORN INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT:
NOTE - Estimated value

Dermal LD50 RABBIT:
NOTE - Estimated value

>1,000 mg/kg

>2,000 mg/kg

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

Fathead Minnow 96 Hour Static Bioassay with 48-Hour Renewal
pH of test solutions was adjusted to a level of 6-9.

100% Mortality= 5000 mg/L
0% Mortality= 1000 mg/L

Daphnia magna 48 Hour Static Acute Bioassay
pH of test solutions was adjusted to a level of 6-9. No
mortality was observed in highest concentration tested.
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0% Mortality= 5000 mg/L

BIODEGRADATION
-No Data Available.

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH, steel).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Corrosive to steel
UN / NA NUMBER: UN3264
DOT EMERGENCY RESPONSE GUIDE #: 154

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

FOOD AND DRUG ADMINISTRATION:
Generally recognized as safe (GRAS) for papermaking applications
that may contact aqueous and fatty food per 21 CFR 170.30.

SARA SECTION 312 HAZARD CLASS:
Immediate(acute)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY. INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health 1 Slight Hazard
Fire 0 Minimal Hazard
Reactivity 0 Minimal Hazard
Special ACID pH below 2.1
(1) Protective Equipment B GogglesGloves
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(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

MSDS status:

EFFECTIVE
DATE

16-MAY-1997
27-MAY-1999
06-JUL-2000
30-AUG-2000

REVISIONS TO SECTION:

15
12
4

SUPERCEDES

** NEW **
16-MAY-1997
27-MAY-1999
06-JUL-2000
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Corporate-Logo

._) MATERIAL SAFETY DATA SHEET

BetzDearborn, Division of Hercules Incorporated
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (HEALTH/ACCIDENT)
(800) 877-1940 (USA)

ISSUE DATE: 17-DEC-1998

HMIS RATINGS
(See Section 16 for

additional information)

HEALTH: I
FLAMMABILITY: 0
REACTIVITY: 0

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

HPC 19M

PRODUCT APPLICATION AREA:

ACCELERATOR

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTSS:

0-1ý

I
CAS # CHEMICAL NAME

7631-95-0 SODIUM MOLYBDATE (MOLYBDIC ACID, DISODIUM SALT)
Potential irritant (respiratory)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

ENERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause moderate
I I C
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irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Mild; Appearance: Colorless, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

4 FIRST AID MEASURES

SKIN CONTACT:
Remove contaminated clothing. Wash exposed area with a large
quantity of soap solution or water for 15 minutes.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION:
Remove victim' from contaminated area to fresh air. Apply
appropriate first aid treatment as necessary.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type)

EXTINGUISHING MEDIA:
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dry chemical, carbon dioxide, foam or water
HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
FLASH POINT:

> 200F. > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Normal chemical -handling.

STORAGE:
Keep containers closed when not in use. Protect from freezing.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

0 EXPOSURE LIMITS
CHEMICAL NAME

SODIUM MOLYBDATE (MOLYBDIC ACID, DISODIUM SALT)I. PEL (OSHA): 5 MG/M3(AS Mo)
TLV (ACGIH) : 5 MG/M3(AS Mo)

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Gray. (70F,21C) 1.396 Vapor Pressure (mmHG) - 18.0
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Freeze Point (F) 16 Vapor Density (air=l) < 1.00
Freeze Point (C) -9
Viscosity(cps 70F,21C) 17 % Solubility (water) 100.0

Odor Mild
Appearance Colorless
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH 5% Sol. (approx.) 11.6
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with strong oxidizers.
DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
BETZDEARBORN INTERNAL PUIMPOUT/CLEANOUT CATEGORIES:

"B"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >5,000 mg/kg
NOTE - Estimated value; 100% neat material rat oral LD50: 2,810
mg/kg

Dermal LD50 RABBIT: >2,000 mg/kg
NOTE - Estimated value; 100% neat material rabbit dermal LD50:
>1,000 mg/kg

Inhalation LC50 RAT:
NOTE - 100% neat material maximum achievable concentration LC50:
>8.68 mg/L/4hr

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY

Fathead Minnow 96 Hour Static Acute Bioassay

LC50: 21800 mg/L
No Effect Level: 16000 mg/L

Daphnia magna 48 Hour Static Acute Bioassay

LC50: 9200 mg/L
No Effect Level: 5140 mg/L

Rainbow Trout 96 Hour Static Acute Bioassay

LC50: 20970 mg/L
No Effect Level: 9140 mg/L
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Bluegill Sunfish 96 Hour Static Acute Bioassay

LC50: 19400 mg/L
No Effect Level: 6850 mg/L

I

BIODEGRADATION
No Data Available.

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATIONI *.

'if. ~.5

DOT HAZARD:
UN / NA NUMBER:
DOT EMERGENCY RESPONSE GUIDE #:

Not Applicable
Not applicable
Not applicable

REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds

SARA SECTION 312 HAZARD CLASS:
Immediate(acute)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at 0SHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEIMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds
MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

inventory.

NFPA/HMIS

Health
Fire
Reactivity

CODE TRANSLATION

1
0
0

Slight Hazard
Minimal Hazard
Minimal Hazard
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Special
(1) Protective Equipment

NONE No special Hazard
B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE
DATE

17-DEC-1998

REVISIONS TO SECTION: SUPERCEDES

** NEW **MSDS status:

I
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004 07/08/04 CHLORINE LIQUEFIED GAS

PRODUCT IDENTIFICATION

PRODUCT NAME: CHLORINE LIQUEFIED GAS

MSDS#: 0Z35410

DATE ISSUED: 06/10/2004

SUPERSEDES: 02/24/2004

ISSUED BY: 008730

MATERIAL SAFETY DATA SHEET

SUBSTANCE: CHLORINE, LIQUID (PESTICIDE)

SYNONYMS:
Chlorine

PRODUCT USE: water treatment chemical

REVISION DATE: Jun 10 2004

Distributed by:
Univar USA Inc.
6100 Carillon Point
Kirkland, WA 98033
425-889-3400

2. COMPOSITION INFORMATION ON INGREDIENTS

COMPONENT: CHLORINE
CAS NUMBER: 7782-50-5
PERCENTAGE: 99,5-100

3. HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=3 FIRE=O REACTIVITY=1
HMIS RATINGS '(SCALE 0-4): HEALTH=3 FLAMMABILITY=Q REACTIVITY=1

EMERGENCY OVERVIEW:
COLOR: Amber
PHYSICAL FORM: Liquefied gas
ODOR: Irritating odor, pungent odor

MAJOR HEALTH HAZARDS: MAY CAUSE BURNS TO THE RESPIRATORY TRACT, SKIN AND
EYES. MAY CAUSE CHEMICAL PNEUMONIA. MAY CAUSE PERMANENT EYE DAMAGE. MAY
BE LETHAL IN HIGH CONCENTRATIONS.

PHYSICAL HAZARDS: Strong oxidizer. Hazardous gas under pressure. May react

explosively with organic materials.

POTENTIAL HEALTH EFFECTS:

INHALATION:
SHORT TERM EXPOSURE: irritation (possibly severe), chemical burns, pulmonary
edema
LONG TERM EXPOSURE: to our knowledge, no effects are known

SKIN CONTACT:
SHORT TERM EXPOSURE: chemical burns, thermal-burns
LONG TERM EXPOSURE: dermatitis
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EYE CONTACT:
SHORT TERM EXPOSURE: chemical burns
LONG TERM EXPOSURE: visual disturbances

INGESTION:
SHORT TERM EXPOSURE: ingestion of harmful amounts is unlikely
LONG TERM EXPOSURE: ingestion of harmful amounts is unlikely

C.ARCINOGEN STATUS:
OSHA: No

NTP: No
IARC: No

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give
artificial respiration if not breathing. If breathing is difficult, oxygen
should be administered by qualified personnel. If respiration or pulse
has stopped, have a- trained person administer Basic Life Support (Cardio-
Pulmonary Resuscitation/Automatic External Defibrillator) and CALL FOR
EMERGENCY SERVICES IMMEDIATELY.

SKIN CONTACT: Immediately flush contaminated areas with water. Remove
contaminated clothing, jewelry, and shoes immediately. Wash contaminated
areas with soap and water. Thoroughly clean and dry contaminated clothing
and shoes before reuse. GET MEDICAL ATTENTION IMMEDIATELY.

EYE CONTACT: Immediately flush eyes with a directed, stream of water for at
least 15 minutes, forcibly holding eyelids apart to ensure complete
irrigation of all. eye and lid tissues. Washing eyes within several seconds
is essential to achieve maximum effectiveness. GET MEDICAL ATTENTION
IMMEDIATELY.

INGESTION: Not a likely route of exposure.

NOTE TO PHYSICIAN: Steriod therapy, if given early, has been reported
effective in preventing pulmonary edema.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Negligible fire hazard. Oxidizer. May ignite
or explode on contact with combustible materials. May react explosively with
organic materials.

EXTINGUISHING MEDIA: Use extinguishing agents appropriate for surrounding
fire.

FIRE FIGHTING: Keep unnecessary people away, isolate hazard area and deny
entry. Consider evacuation of personnel located downwind if material is
leaking. Move container from fire area if it can be done without risk.
Cool non-leaking containers with water. Avoid inhalation of material or
combustion by-products. Stay upwind and keep out of' low areas. Wear NIOSH
approved positive-pressure self-contained breathing apparatus. Fire
fighting gear may not be protective due to the formation of acids with water.

SENSITIVITY TO MECHANICAL IMPACT: Not sensitive
SENSITIVITY TO STATIC DISCHARGE: Not sensitive
FLASH POINT: not flammable

6.. ACCIDENTAL RELEASE MVEASURES

OCCUPATIONAL RELEASE:
Remove sources of ignition. Stop leak if possible without personal risk.
Consider evacuation of personnel located downwind if material is leaking.
Do not apply water directly to the leak. Reacts with water to form corrosive,
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acidic solution (hydrochloric acid). Keep out of water supplies and sewers.
Releases should be reported, if required, to appropriate agencies. Notify
Local Emergency Planning Committee and State Emergency Response Commission
for release greater than or equal to RQ (U.S. SARA Section 304) . If release
occurs in the U.S. and is reportable under CERCLA Section 103, notify the
National Response Center at (800) 424-8802 (USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE

STORAGE:
Store and handle in accordance with all current regulations and standards.
Keep container tightly closed. Store in a well-ventilated area. Keep away
from heat, sparks and flame. Keep separated from incompatible substances.
Protect from physical damage.

HANDLING:
Avoid, breathing gas. Do not get in eyes, on skin, or on clothing. Wash
thoroughly after handling.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:
CHLORINE.
1 ppm (3 mg/m3) OSHA ceiling
0.5 ppm (1.5 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993)
1 ppm (3 mg/m3) OSHA STEL (vacated by 58 FR 35338, June 30, 1993)
0.5 ppm ACGIH TWA
I ppm ACGIH STEL
1 ppm (3 mg/m3) MEXICO TWA
3 ppm (9 mg/m3) MEXICO STEL

VENTILATION:
Use closed systems when possible. Provide local exhaust ventilation where
gas may be generated. Ensure compliance with applicable exposure limits.

EYE PROTECTION:
Wear chemical safety goggles with a faceshield to protect against skin
contact when appropriate. Contact lenses should not be worn. Provide an
emergency eye wash fountain and quick drench shower in the immediate work
area.

CLOTHING:
Wear appropriate chemical resistant clothing.

GLOVES:
Wear chemical resistant, insulated gloves such as Perfect Fit NL-56(TM) or
Best 6781R(TM).

PROTECTIVE MATERIAL TYPES:
Perfect Fit NL-56(TM), Best 6781R(TM), Best Nitri Solve 727(TM),
Tychem 10000 (TM)

RESPIRATOR:
A NIOSE approved respirator with acid gas cartridge(s) may be permissible
under certain circumstances where airborne concentrations are expected to
exceed exposure limits or when symptoms have been observed that are
indicative of overexposure. A full facepiece air-purifying respirator may be
used in concentrations up to the Immediately Dangerous to Life and Health
(IDLE) Concentration of 10 ppm. Supplied air should be used when the level
is expected to be above the IDLH concentration, or when there is a potential
for uncontrolled release. A respiratory protection program that meets
29 CFR 1910.134 must be followed whenever workplace conditions warrant use
of a respirator.

9. PHYSICAL AND CHEMICAL PROPERTIES
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Eco 1002J 63jPHYSICAL STATE: liquid
COLOR: amber
PHYSICAL FORM: liquefied gas
ODOR: irritating odor, pungent
MOLECULAR WEIGHT: 70.91
MOLECULARIFORMULA: C12
BOILING POINT: -29.27 F (-34.04 C)
FREEZING POINT: -150 F (-101 C)
VAPOR PRESSURE: 5830 mmHg @ 25 C
VAPOR DENSITY (air=l): 2.4
SPECIFIC GRAVITY (water=1): 1.4 @ 15.6 C
DENSITY: 11.7 lbs/gal @ 15.6 C
WATER SOLUBILITY: 0.7% @ 20 C
PH: Not applicable
VOLATILITY: 100%
ODOR THRESHOLD: 0.31 ppm approximate
EVAPORATION RATE: Not available
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available

odor

,

)

10. STABILITY AND REACTIVITY

REACTIVITY:
Stable at normal temperatures and pressure.

CONDITIONS TO AVOID:
Avoid contact with water. Reacts with water to form corrosive, acidic
solution (hydrochloric acid). May react explosively with organic
materials.

INCOMPATIBILITIES;
ammonia, combustible materials, metals, reducing agents, reacts in contact
with aluminum to form hydrogen gas

HAZARDOUS DECOMPOSITION:
Thermal decomposition products: None known.

POLYMERIZATION:
Will not polymerize.

1I1. TOXICOLOGICAL INFORMATION

CHLORINE, LIQUID (PESTICIDE):
TOXICITY DATA: Chlorine is a primary irritant on contact and may be corrosive
to the eyes, skin, throat and mucous membranes. Exposure may result in severe
or permanent eye injury. Overexposure may be fatal. Long term overexposure
may produce upper airway changes leading to an increased prevalence of colds,
shortness of breath and reactive airways dysfunction syndrome. The hazard at
different concentrations is reported to be as follows: 0.2 - 0.5 ppm (No
immediate toxic effects); 1-3 ppm (Definite odor with irritation of eye and
nose); 5-8 ppm (Throat, eye and mucous membrane irritation); 30 ppm (Intense
coughing fits); 34-51 ppm (Lethal in 1 to 1.5 hours exposure).; 40-60 ppm
(Exposure for 30-60 minutes may cause upper respiratory irritation,
pulmonary edema, or bronchopneumonia); 100 ppm (May be lethal after 50
minutes exposure (estimated)); 430 ppm (Lowest concentration known to cause
lethality after 30 minutes of exposure); 1000 ppm (May be fatal within a
few deep breaths)

12. ECOLOGICAL INFORMATION

ECOTOXICITY DATA:
FISH TOXICITY: This material has exhibited moderate toxicity to aquatic
organisms.

FATE AND TRANSPORT:
BIODEGRADATION: This material is an element and not subject to
biodegradation.
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PERSISTENCE: This material will exist in the disassociated stat a

BIOCONCENTRATION: This material is believed not to bioaccumulate.

OTHER ECOLOGICAL INFORMATION: This material has exhibited toxicity to
terrestrial organisms. Use or process if possible. Chlorine may be absorbed
into an alkaline solution such as caustic soda, soda ash or hydrated lime.
Dispose in accordance with all applicable regulations.

U.S. DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Chlorine
ID NUMBER: UN 1017
HAZARD CLASS OR DIVISION: 2.3
LABELING REQUIREMENTS: 2.3; 8
ADDITIONAL SHIPPING DESCRIPTION: Toxic-Inhalation Hazard Zone B

MARINE POLLUTANT: CHLORINE
DOT HAZARDOUS SUBSTANCE(S):
Chlorine 10 lb(s) (4.54 kg(s))

CANADIAN TRANSPORTATION OF DANGEROUS GOODS: Not a registered pesticide.
This material will not be shipped in Canada.

15. REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):
CHLORINE: 10 LBS RQ
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
CHLORINE: 100 LBS TPQ

SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes
CHRONIC: No
FIRE: Yes
REACTIVE: No
SUDDEN RELEASE: Yes

SARA TITLE III SECTION 313 (40 CFR 372.65):
This product contains a toxic chemical or chemicals subject to the reporting
requirements of Section 313 of Title III of the Superfund Amendments and
Reauthorization Act of 1986 and 40 CFR 372. Refer to Section 2.

CHLORINE
OSHA PROCESS SAFETY (29CFR1910.119):
CHLORINE: 1500 LBS TQ

STATE REGULATIONS:
California Proposition 65: This product may contain contaminants known to
the State of California to cause cancer or reproductive toxicity as listed
under Proposition 65 State Drinking Water and Toxic Enforcement Act.
For additional information, contact Customer Service.

NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW:
REPORTING REQUIREMENT:
CHLORINE 7782-50-5 99.5-100%
RIGHT TO KNOW HAZARDOUS SUBSTANCE LIST:
CHLORINE 7782-50-5 99.5-100%

SPECIAL HEALTH HAZARD SUBSTANCE LIST:
Not regulated.

PENNSYLVANIA RIGHT TO KNOW:
REPORTING REQUIREMENT:
CHLORINE 7782-50-5 99.5-100%
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HAZA.DOUS SUBSTANCE LIST:
CHLORINE 7782-50-5 99.5-100%
ENVIRONMENTAL HAZARDOUS SUBSTANCE LIST:
CHLORINE 7782-50-5 99.5-100%
SPECIAL HAZARDOUS SUBSTANCE LIST;

Not regulated.

-CANADIAN REGULATIONS:
CONTROLLED PRODUCTS REGULATIONS' (CPR) : This product has been classified in
accordance with the criteria of the Controlled Products Regulations (CPR) and
the. MSDS contains all of the information required by the CPR.

* WEMIS CLASSIFICATION: Not a registered pesticide.

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA) : All the components of this substance are listed on or

* are exempt from the inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

CANADA. INVENTORY (DSL/NDSL): Not a .registered pesticide. This material will
not be sold in Canada.

.16. OTHER INFORMATION

S.1 --------------------------- FOR ADDITIONAL INFORMATION---------------------------
CONTACT: MSDS COORDINATOR UNIVAR USA INC.

DURING BUSINESS HOURS, PACIFIC TIME (425)889-3400
------------------------------------ NOTICE-------------------------------------

UNIVAR USA INC ("UNIVAR") EXPRESSLY DISCLAIMS

ALL EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE, WITH RESPECT TO THE PRODUCT OR INFORMATION PROVIDED HEREIN,

AND SHALL UNDER NO CIRCUMSTANCES BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
.DAMAGES. **

DO NOT USE. INGREDIENT INFORMATION AND/OR INGREDIENT PERCENTAGES IN THIS MSDS
AS A PRODUCT SPECIFICATION. FOR PRODUCT SPECIFICATION INFORMATION REFER TO A
PRODUCT SPECIFICATION SHEET AND/OR A CERTIFICATE OF ANALYSIS. THESE CAN BE
OBTAINED FROM YOUR LOCAL UNIVAR SALES OFFICE.

ALL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FROM THE
MANUFACTURER AND/OR RECOGNIZED TECHNICAL SOURCES. WHILE THE INFORMATION IS
BELIEVED TO BE ACCURATE, UNIVAR MAKES NO REPRESENTATIONS AS TO ITS ACCURACY OR
SUFFICIENCY. CONDITIONS OF USE ARE BEYOND UNIVARS CONTROL AND THEREFORE USERS
ARE RESPONSIBLE TO VERIFY THIS DATA UNDER THEIR OWN OPERATING CONDITIONS TO
DETERMINE WHETHER THE PRODUCT IS SUITABLE FOR THEIR PARTICULAR PURPOSES AND THEY
ASSUME ALL RISKS OF THEIR USE, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM
-THE PUBLICATION OR USE OF, OR RELIANCE UPON , INFORMATION CONTAINED HEREIN.
THIS INFORMATION RELATES ONLY TO THE PRODUCT DESIGNATED HEREIN, AND DOES NOT
RELATE TO ITS USE IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY OTHER

,-, PROCESS.

*** END OF MSD S **'-
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Business telephone: (215) 355-3300

Material Safety Data Sheet

Issue Date: 10-NOV-2000

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

(-'%!

1 PRODUCT IDENTIFICATION
PRODUCT NAME:

CORTROL OS5010
PRODUCT APPLICATION AREA:

WATER BASED DISSOLVED OXYGEN SCAVENGERIMETAL PASSIVATOR.

2 COMPOSITION / INFORMATION ON INGREDIENTS
Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

I/ HAZARDOUS INGREDIENTS:K
CAS# CHEMICAL NAME

302-01-2

I
HYDRAZINE
Corrosive; highly toxic (by skin absorption); toxic
(by ingestion); possible human carcinogen (IARC=2B;

NTP=anticipated) and liver, kidney, blood or
reproductive toxin

I
3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

i,
Severe irritant to the skin. Absorbed by skin. Potential
sensitizer. Corrosive to the eyes. Vapors, gases, mists and/or
aerosols cause irritation to the upper respiratory tract.

DOT hazard: Toxic
Emergency Response Guide #152
Odor: Ammonia; Appearance: Colorless To Light Brown, Liquid
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Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Toxic; Severe irritant to the skin.
Absorbed by skin. Potential sensitizer.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Primary route of exposure;Vapors, gases, mists and/or aerosols
cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
Toxic;
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Repeated exposure may cause skin sensitization and/or toxicity to
the liver, kidney, nervous system, and blood system. Component(s)
may cause reproductive toxicity at maternal toxic levels. Limited
evidence for increased risk of cancer.

MEDICAL CONDITIONS AGGRAVATED:
Pre-existing skin, liver or kidney disorders.

SYMPTOMS OF EXPOSURE:
Inhalation of vapors/mists/aerosols cause eye, nose, throat and
lung irritation. Skin contact may cause redness, itching,
dermatitis, or skin sensitization.

4 FIRST AID MEASURES
SKIN CONTACT:

URGENT! Wash thoroughly with soap and water. Remove contaminated
clothing. Get immediate medical attention. Thoroughly wash clothing
before reuse.

EYE CONTACT:
URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact lenses. Hold eyelids
apart. Get immediate medical attention.

INHALATION:
Remove to fresh air, If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get immediate
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medical attention.
INGESTION:

Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:

No special instructions

5 FIRE FIGHTING MEASURES
FIRE FIGHTING INSTRUCTIONS:

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:

dry chemical, carbon dioxide, foam or water
HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
FLASH POINT:

> 200F > 93C P-M(CC)

MISCELLANEOUS:
Toxic
3293 ;Emergency Response Guide #152

6 ACCIDENTAL RELEASE MEASURES
PROTECTION AND SPILL CONTAINMENT:

Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Isolate spill by diking. Dilute spill to a 5% or less
concentration. Neutralize with an equal amount of a 5% or less
concentration of a hypochlorite solution.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility, in accordance with any local agreement,a permitted

* .waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE
HANDLING:

Basic. Vent slowly before opening. Do not mix with acidic material.
STORAGE:

Keep containers closed when not in use. Store in cool ventilated
location. Store away from oxidizers.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION
EXPOSURE LIMITS

CHEMICAL NAIVE

HYDRAZINE
PEL (OSHA): 1.0 PPM(SKIN)
TLV (ACGIH): 0.01 PPM(SKIN)-A3
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ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
An air-supplying respirator (positive pressure full
facepiece) may be needed for this product.

SKIN PROTECTION:
gauntlet type butyl or PVC gloves, impervious full body
protective suit, rubber boots-- Wash off after each use.
Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES
Specific Grav.(70F,21C) 1.026 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) < -30 Vapor Density (air=l) - 1.00
Freeze Point (C) < -34
Viscosity(cps 70F,21C) 10 % Solubility (water) 100.0

Odor Ammonia
Appearance Colorless To Light Brown
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C
pH 1% Sol. (approx.) 10.5
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

10 STABILITY & REACTIVITY
STABILITY:

Stable under normal storage conditions.
HAZARDOUS POLYMERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with strong oxidizers.
DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

"B"

11 TOXICOLOGICAL INFORMATION
Oral LD50 RAT: 185 mg/kg
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Reproductive Toxicity ANIMALS:
NOTE - Effects only at mate

Carcinogenicity ANIMALS:
NOTE - Suspect human carcin

Dermal LD50 RABBIT:
Inhalation LC50 RAT:
Non-Ames Mutagenicity

12 ECOLOGICAL INFORMATION
AQUATIC TOXICOLOGY
No Data Available.

BIODEGRADATION
No Data Available.

13 DISPOSAL CONSIDERATIONS
If this undiluted product iE
hazardous waste identificati
U133=HYDRAZINE.

Please be advised; however,
waste disposal may be more r
federal regulations. Consult
the proper disposal of this

P14 TRANSPORT INFORMATION
nrn' HAZAPD'

rnal toxic levels
Positive

ogen
420 mg/kg
1,600 ppm/4hr
Positive

discarded as a waste, the US RCRA
on number is :

that state and local requirements for
estrictive or otherwise different from
* state and local regulations regarding
material.

To~xin

UN / NA NUMBER:
K' DOT EMERGENCY RESPONSE GUIDE

3293
#: 152

1'.

15 REGULATORY INFORMATION
TSCA:

All components of this product are listed in the TSCA inventory.
CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):

0.3 gallons due to HYDRAZINE;
SARA SECTION 312 HAZARD CLASS:

Immediate(acute);Delayed(Chronic)
SARA SECTION 302 CHEMICALS:

CAS# CHEMICAL NAME
302-01-2 HYDRAZINE

SARA SECTION 313 CHEMICALS:
CAS# CHEMICAL NAME RANGE
302-01-2 HYDRAZINE 31.0-40.0%

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:
This product contains these chemicals known to the state of
California to cause cancer or reproductive toxicity:
CAS# CHEMICAL NAME
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302-01-2 HYDRAZINE
MICHIGAN REGULATORY INFORMATION

CAS# CHEMICAL NAME
302-01-2 HYDRAZINE

16 OTHER INFORMATION
NFPA/HMIS

Health
Fire
Reactivity
Special
(1) Protective Equipment

(1) refer to section 8
recommendations.

CODE TRANSLATION

3
1
0
NONE
x

Serious Hazard
Slight Hazard
Minimal Hazard
No special Hazard
Ask Your Supervisor

of MSDS for additional protective equipment

CHANGE LOG

EFFECTIVE
DATE

MSDS status: 26-OCT-2000
10-NOV-2000

REVISIONS TO SECTION: SUPERCEDES

** NEW **

26-OCT-20004
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9ICS MATERIAL SAFETY DATA SHEET
Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

BASIC CHEMICAL SOLUTIONS

PART I What is the material and what do I need to know in an emergency?

1. PRODUCT IDENTIFICATION

TRADE NAME (AS LABELED):

CHEMICAL NAMEICLASS:

PRODUCT USE:

BCS SODIUM HYDROXIDE LIQUID
(1%-50%)

Sodium Hydroxide Solution

Metal finishing, neutralization, industrial cleaners, chemical
processing.

BASIC CHEMICAL SOLUTIONS
Corporate Office
525 Seaport Blvd.
Redwood City, CA 94063

SUPPLIER/MANUFACTURER'S NAME:
ADDRESS:

BUSINESS PHONE:

EMERGENCY PHONE:

DATE OF PREPARATION:

800-411-4227

CHEMTREC: 800-424-9300

May 7, 2003
Si usted no entiende las Hojas de Informacion de Seguridad sobre Materials, busque a alguien para que se la

explique a usted en detalle.
(If you do not understand the Material Safety Data Sheet, find someone to explain it to you in detail.)

2. COMPOSITION AND INFORMATION ON INGREDIENTS

ý1

Water and other ingredients. The other Ingredients
are each present In less than 1 percent concentration
In this product.

Balance The components present in the balance of this product do not contribute any
significant, additional hazards. All hazard Information pertinent to this product
has been presented in the remaining sections of this Material Safety Data Sheet,
per the requirements of Federal Occupational Safety and Health Hazard
Communication Standard (29 CFR 1910.1200).

NE = Not Established. C = Ceiling Limit. See Section 16 for Definitions of Terms Used.
NOTE: All WHMIS required Information is included. It is located in appropriate sections based on the ANSI Z400.1-1993 format.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
PAGE 1 OF 8



3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product is a clear to turbid liquid solution. This solution is corrosive, and can be
damaging to contaminated tissue. Ingestion of large quantities can be fatal. in the event of fire or spill, adequate precautions
must be taken. This solution reacts with water to generate heat. If involved in a fire, this product may decompose to produce
sodium oxides and a variety of other compounds (i.e. carbon monoxide and carbon dioxide). Emergency responders must wear
the proper personal protective equipment suitable for the situation to which the are responding.

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: This
solution can damage skin, eyes, mucous membranes, and other contaminated
tissue. Burns may not be immediately painful or visible.

INHALATION: If mists or sprays of this solution are inhaled, this product may
cause pulmonary irritation, irritation of the mucus membranes, coughing, and a
sore throat. Damage to the tissues of the respiratory system may occur.

CONTACT WITH SKIN or EYES: Severe irritation and/or burns can occur
following eye exposure. Contact may cause impairment of vision and corneal
damage possibly blindness. Skin contact may result in a "soapy" feel and cause
reddening, discomfort, and irritation. Prolonged exposure may result in
ulcerating bums which could leave scars.

SKIN ABSORPTION: Skin absorption is not anticipated to be a significant route
of over-exposure to any component of this product.

INGESTION: Though ingestion is not anticipated to be a significant route of
over-exposure to this product, if ingestion does occur burning and irritation of the
mouth, throat, esophagus, and other tissues of the digestive system will occur
immediately upon contact. Ingestion of large quantities may be fatal.

INJECTION: Though injection is not anticipated to be a significant route of over-
exposure to this product, if it occurs, may cause local reddening, tissue swelling,
and discomfort.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay

HAZARDOUS MATERIAL INFORMATION
SYSTEM

HEALTH (BLUE) 3

FLAMMABILITY 0

REACTIVITY fflow 1

F
I PROTECTIVE EQUIPMENT [O I

EME R&EPRATOY RIS BMY

I,...
Terms. I U - 1
ACUTE: This solution is corrosive, and can burn and damage eyes, skin, For routine industal applications

mucous membranes, and any other exposed tissue. If inhaled, irritation of the respiratory system may occur, with coughing, and
breathing difficulty. Though unlikely to occur during occupational use, ingestion of large quantities may be fatal.

CHRONIC: Repeated skin contact with this product may result in dermatitis (inflammation-and reddening of the skin).

1. PART Ii What should I do if a hazardous situation occurs?

4. FIRST-AID MEASURES

SKIN EXPOSURE: If the product contaminates the skin, immediately begin decontamination with running water. Minimum flushing
is for 15 minutes. Remove contaminated clothing, taking care not to contaminate eyes. Washing with large amounts of clean water
should continue until affected skin surface no longer feels slippery. Victim must seek medical attention.
EYE EXPOSURE: If this product enters the eyes, open victim's eyes while under gentle running water. Use sufficient force to open
eyelids. Have victim "roll" eyes. Minimum flushing is for 15 minutes. Do not attempt to neutralize. Oils or ointments should not be
used at this time. Victim must seek immediate medical attention.
INHALATION: If vapors, mists, or sprays of this product are inhaled, remove victim to fresh air. If necessary, use artificial
respiration to support vital functions. Remove or cover gross contamination to avoid exposure to rescuers.
INGESTION: If this product is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT
INFORMATION. If professional advice is not available, do not induce vomiting. Victim should drink milk, egg whites, or large
quantities of water. Never induce vomiting or give diluents (milk or water) to someone who is unconscious, having convulsions, or
who cannot swallow.
Victims of chemical exposure must be taken for medical attention. Rescuers should be taken for medical attention, if necessary.
Take copy of label and MSDS to health professional with victim.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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5. FIRE-FIGHTING MEASURES

FLASH POINT, °C (method): Not flammable.
AUTOIGNITION TEMPERATURE, 0C: Not flammable.
FLAMMABLE LIMITS (in air by volume, %): Lower (LEL): Not applicable. NFPA RATING

Upper (UEL): Not applicable.
FIRE EXTINGUISHING MATERIALS: FLAMMABILITY

Water Spray: YES Carbon Dioxide: YES
Foam: YES Dry Chemical: YES 0
Halon: YES Other: Any "ABC".Class.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Not considered flammable or HEALTH 3 REACTIVITY

combustible. Does not support combustion. However, contact with water or acids
may generate sufficient heat to ignite nearby combustible materials. Contact with
aluminum, tin or zinc will result in the generation of heat and release of hydrogen
gas. Run-off from fire control may cause pollution. Keep fire-exposed containers cool
with water spray to prevent rupture due to excessive heat. High pressure water hose OTHER

may spread product from broken containers increasing contamination. When
involved in a fire, this material may decompose and produce irritating fumes and toxic
gases (including carbon monoxide, carbon dioxide and sodium oxides). Products of combustion are irritating to the respiratory tract
and may cause breathing difficulty. Symptoms may be delayed several hours or longer depending upon the extent of exposure.

Explosion Sensitivity to Mechanical Impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Not sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structuraf fire fighters
must wear Self-Contained Breathing Apparatus and full protective equipment. If possible, prevent run-off water from entering
storm drains, bodies of water, or other environmentally sensitive areas.

6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by trained personnel using pro-planned
procedures. Proper protective equipment should be used. In case of a spill, clear the affected area, protect people, #--'
respond with trained personnel.

The proper personal protective equipment for incidental releases (e.g,-1 L of the product released in a well-ventilated area)
use impermeable gloves, specific for the material handled, goggles, face shield, and appropriate body protection. In the event
of a large release, use impermeable gloves, specific for the material handled, chemically resistant suit and boots, and hard-
hat. Self Contained Breathing Apparatus or respirator may be required where engineering controls are not adequate or
conditions for potential exposure exist. When respirators are required, Select NIOSH(MSHA approved based on actual or
potential airborne concentrations in accordance with latest OSHA and/or ANSI recommendations.
Absorb spilled liquid with polypads or other suitable absorbent materials. Neutralize residue with citric acid or other caustic
neutralizing agent. Decontaminate the area thoroughly. Test area with litmus paper to confirm neutralization. Place all spill
residue in a suitable container. Dispose of in accordance with Federal, State, and local hazardous waste disposal
regulations (see Section 13, Disposal Considerations).

PART III How can I prevent hazardous situations from occurring

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting this product ON YOU or IN YOU. Wash
hands after handling this product. Do not eat or drink while handling this material. Remove contaminated clothing immediately.
Discard contaminated clothing items, or launder before re-use. Inform anyone handling such contaminated laundry of the hazards
associated with this product. Use ventilation and other engineering controls to minimize potential exposure to this product.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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7. HANDLING and STORAGE (Continued)

STORAGE AND HANDLING PRACTICES: All employees who handle this material should be trained to handle it safely. Avoid
breathing mists or sprays generated by this product. It is best to never add water to this product, always add product, with constant
stirring, slowly to surface of lukewarm (80-100 °F, 27-38 'C) water, to assure product is being completely dispersed as it is added.
Only trained personnel can add water to this product. Never add more product than can be absorbed by solution while maintaining
temperatures below 200 °F(93 0C) to prevent boiling and spattering of caustic solution. Use in a well-ventilated location.
For Non-Bulk Containers: Open containers slowly, on a stable surface. Containers of this product must be properly labeled. Store
containers in a cool, dry location, away from direct sunlight, sources of intense heat, or where freezing is possible. Material should
be stored in secondary containers, or in a diked area, as appropriate. Store containers away from incompatible chemicals. Keep
container tightly closed when not in use. Wash thoroughly after using this material. Storage areas should be made of fire-resistant
materials. If appropriate, post warning signs in storage and use areas. Inspect all incoming containers before storage, to ensure
containers are properly labeled and not damaged. Empty containers may contain residual liquid, therefore, empty containers should
be handled with care.

Bulk Containers: All tanks and pipelines which contain this material must be labeled. Perform routine maintenance on tanks or
pipelines which contain this product. Report all leaks immediately to the proper personnel.

Tank Car Shipments: Tank cars carrying this product should be loaded and unloaded in strict accordance with tank-car
manufacturer's recommendation and all established on-site safety procedures. Appropriate personal protective equipment must be
used (see Section 8, Engineering Controls and Personal Protective Equipment.). All loading and unloading equipment must be
inspected, prior to each use. Loading and unloading operations must be attended, at all times. Tank cars must be level, brakes must
be set or wheels must be locked or blocked prior to loading or unloading. Tank car (for loading) or storage tank (for unloading) must
be verified to be correct for receiving this product and be properly prepared, prior to starting the transfer operations. Hoses must be
verified to be clean and free of incompatible chemicals, prior to connection to the tank car or vessel. Valves and hoses must be
verified to be in the correct positions, before starting transfer operations. A sample (if required) must be taken and verified (if required)
prior to starting transfer operations. All lines must be bJown-down and purged before disconnecting them from the tank car or vessel.

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out safely. Always use
this product in areas where adequate ventilation is provided. Decontaminate equipment before maintenance begins by a
triple-rinse with water followed, if necessary, by using caustic neutralizing agent and an additional rinse. Collect all rinsates
and dispose of according to applicable Federal, State, or local procedures.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: If required use a corrosion-resistant ventilation system separate from other
exhaust ventilation systems to ensure that there is no potential for overexposure to sprays, or mists of this product and that
exposures are below those in section 2 (Composition and Information on Ingredients). Ensure eyewash/safety shower stations are
available near areas where this product is used.

RESPIRATORY PROTECTION: Maintain airborne contaminant concentrations below exposure limits listed in Section 2
(Composition and Information on Ingredients). If respiratory protection is needed, use only protection authorized in 29 CFR
1910.134, or applicable State regulations. If adequate ventilation is not available or if there is potential for airborne exposure above
the exposure limits (listed in Section 2) a respirator may be worn up to respirator exposure limitations, check with respirator
equipment manufactures recommendations/limitations. For a higher level of protection use positive pressure supplied air respiration
protection or Self Contained Breathing Apparatus or if oxygen levels are below 19.5% or are unknown.

EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:
Positive pressure, full-facepiece Self Contained Breathing Apparatus; or positive pressure, full-facepiece Self Contained
Breathing Apparatus with an auxiliary positive pressure Self Contained Breathing Apparatus.

EYE PROTECTION: Splash goggles or safety glasses. Face-shields are recommended when the operation can generate splashes,
sprays or mists.

HAND PROTECTION: Wear appropriate gloves for routine industrial use. Use appropriate gloves for spill response, as stated in
Section 6 of this MSDS (Accidental Release Measures).

BODY PROTECTION: Use body protection appropriate for task. Cover-all, rubber aprons, or chemical protective clothing made
from natural rubber are generally acceptable, depending upon the task.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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9. PHYSICAL and CHEMICAL PROPERTIES
Physical and chemical properties for various concentrations of Sodium Hydroxide, the main component of this product are "
follows:

Series

10 1 20 1 30 1 50
PHYSICAL STATE: I Liquid
BOILING POINT@ 760 mm 1101C 113°C 119°C 140°C
Hg:
FREEZING POINT: -12oC 10°F -26'C -14*F 0

0
C 32OF 12'C 53.6'F

VAPOR PRESSURE mm Hg 135 110 76 13
@ 60°C:
SPECIFIC GRAVITY @ 15.6' 1.11 1.22 1.33 1.53
C
DENSITY- lbgal @ 15.61C: 9.26 10.17 11.09 12.76
VAPOR DENSITY: Not Determined
EVAPORATION RATE Similar to or slower than water depending upon weight percent.
(water = 1):
pH: 14.0 pH @ 7.5% solution
SOLUBILITY In H2O - % by Completely Soluble
wt:

ODOR THRESHOLD: Not available.

APPEARANCE AND COLOR: This product is a clear light straw to turbid liquid solution.
HOW TO DETECT THIS SUBSTANCE (waming oroperties): Litmus paper will turn blue-purple upon contact with this solution even
with low concentrations.

10. STABILITY and REACTIVITY
STABILITY: Stable.

DECOMPOSITION PRODUCTS: Thermal decomposition products of this solution can include carbon monoxide, carbon diox;
and sodium compounds.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: This product reacts with strong acids. Additionally, it is incompatible
with organic halogen compounds, organic nitro compounds, aluminum, zinc, tin, and other metals. Avoid contact with leather and
wool. Reactions with various food sugars may form carbon monoxide.

HAZARDOUS POLYMERIZATION: Will not occur.

CONDITIONS TO AVOID: Avoid exposure or contact to extreme temperatures and incompatible chemicals.

PART IV Is there any other useful information about this material?

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Additional toxicology information for components greater than 1 percent in concentration is provided below.

SODIUM HYDROXIDE:
Eye Irritancy (monkey) = 1% solution, 24 hr, Severe.
Skin Irritancy (rabbit) = 500 mg, 24 hr, Severe.
Eye Irritancy (rabbit) = 4 g, Mild.
Eye Irritancy (rabbit) 1% solution, Severe.
Eye Irritancy (rabbit) = 50 :g, 24 hr, Severe.
Eye Irritancy (rabbit) = 1 mg, 24 hr, Severe.
Eye Iritancy (rabbit) = 100 mg with rinse, Severe.
Cytogenic Analysis System (grasshopper, parenteral)= 20 mg
LD~o (intraperitoneal, mouse) = 40 mg/kg.
LDLo (oral, rabbit) = 500 mg/kg.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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11. TOXICOLOGICAL INFORMATION (Continued)

SUSPECTED CANCER AGENT: The components of this product's ingredients are not found on the following lists:
FEDERAL OSHA Z LIST, NTP, IARC, CAL/OSHA; and therefore are not considered to be, nor suspected to be, cancer-
causing agents by these agencies.

IRRITANCY OF PRODUCT: This product is severely irritating to contaminated tissue.

SENSITIZATION TO THE PRODUCT: No component of this product is known to be a sensitizer.

REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of this product and its
components on the human reproductive system.

Mutagenicit : This product is not reported to produce mutagenic effects in humans. Mutation data is available for the Sodium
Hydroxide (component of this product), obtained during clinical studies on animal tissues exposed to high doses of this
compound.
Embrvotoxicitv: This product is not reported to produce embryotoxic effects in humans.
Teratogenicity: This product is not reported to cause teratogenic effects in humans.
Reproductive Toxicity: This product is not reported to cause reproductive effects in humans.

A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate
through generational lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within the first eight
weeks of pregnancy in humans), but the damage does not propagate across generational lines. A teratocen is a chemical which
causes damage to a developing fetus, but the damage does not propagate across generational lines. A reproductive toxin is
any substance which interferes in any way with the reproductive process.

-. BIOLOGICAL EXPOSURE INDICES: Currently there are no Biological Exposure Indices (BEls) associated with the components of
this product.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE Skin disorders can be aggravated by over-exposure to this product.
Inhalation of this products mists may aggravate respiratory conditions.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate over-exposure to this product.

12. ECOLOGICAL INFORMATION
ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.

ENVIRONMENTAL STABILITY: The components of this product are relatively stable in the environment; they may degrade,
after time, into other organic and inorganic constituents. Additional environmental data is available for the components of this
product as follows:

SODIUM HYDROXIDE: Kow = too low to be measured. Water solubility = 9 g/0.9 ml water. BOD: None.

EFFECT OF MATERIAL ON PLANTS or ANIMALS: This product is harmful to plant and animal life if this product is released into
the environment. As with all chemicals, work practices should be aimed at eliminating environmental releases.

EFFECT OF CHEMICAL ON AQUATIC LIFE This product can substantially raise the pH of an aquatic environment and can be
extremely toxic to fish and aquatic plants. As with all chemicals, work practices should be aimed at eliminating environmental
releases. Additional aquatic data for the components of this product is available as follows:

SODIUM HYDROXIDE:
LCjoo (Cypdrmus carpio) = 180 ppm/24 hr/25 °C
TL. (mosquito fish) = 125 ppm/96 hr (fresh water)
TL, (bluegill) = 99 mg/U48 hr (tap water)

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations. This product, if unaltered by use, may be disposed of by treatment at a permitted facility or as advised by your
local hazardous waste regulatory authority.

EPA WASTE NUMBER: D002 (Characteristic, corrosive), applicable to wastes consisting only of this solution.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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14. TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.

PROPER SHIPPING NAME: Sodium Hydroxide solution
HAZARD CLASS NUMBER and DESCRIPTION: 8 (Corrosive Material)
UN IDENTIFICATION NUMBER: UN 1824
PACKING GROUP: II
DOT LABEL(S) REQUIRED: Corrosive
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 154
MARINE POLLUTANT: This product does not contain any components which are designated by the Department of Transportation
to be Marine Pollutants. (49 CFR 172.101, Appendix B).
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS CONSIDERED AS
DANGEROUS GOODS. Use the above information for the preparation of Canadian Shipments.

Note: The latest DOT information is provided, please verify all DOT information as it is subject to change without notice.

15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: The components of this product subject to the reporting requirements of Sections
302, 304 and 313 of Title III of the Superfund Amendments and Reauthorization Act are as follows.

C COMPONENT: i. SARA302 , SARA304' SARA313:

FSodium Hy drox ideI No Yes No

SARA Threshold Planning Quantity: Not applicable.

TSCA INVENTORY STATUS: The components of this product are listed on the TSCA Inventory.

CERCLA REPORTABLE QUANTITY (RQ): Sodium Hydroxide = 1000 lbs.

OTHER FEDERAL REGULATIONS: Not applicable.

STATE REGULATORY INFORMATION: Components of this product are covered under specific State regulations, as
denoted below:
Alaska - Designated Toxic and Hazardous Minnesota - List of Hazardous Pennsylvania - Hazardous Substance,'
Substances: Sodium Hydroxide. Substances: Sodium Hydroxide. Sodium Hydroxide.
California - Permissible Exposure Limits Missouri - Employer Information/Toxic Rhode Island- Hazardous Substance'.
for Chemical Contaminants: Sodium Substance List: Sodium Hydroxide. Sodium Hydroxide.
Hydroxide. New Jersey - Right to Know Hazardous Texas - Hazardous Substance List:
Florida - Substance List: Sodium Substance List: Sodium Hydroxide. Sodium Hydroxide.
Hydroxide. North Dakota - List of Hazardous West Virginia Substance List: Sodium
Illinois - Toxic Substance List: Sodium Chemicals, Reportable Quantities: Hydroxide.
Hydroxide. Sodium Hydroxide. Wisconsin - Toxic and Hazardous
Kansas - Section 302/313 List: Sodium Substances: Sodium Hydroxide.
Hydroxide.

CALIFORNIA PROPOSITION 65 No component of this product is on the California Proposition 65 lists.
LABELING (Precautionary Statements): DANGER! CORROSIVE MATERIALI LIQUID AND MIST CAUSE SEVERE BURNS TO
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. MAY CAUSE LUNG DAMAGE. REACTS
VIOLENTLY WITH ACIDS. REACTS WITH WATER TO GENERATE HEAT. AVOID SPATTERING BY SLOWLY ADDING TO
SOLUTION. Do not get into eyes, on skin or clothing. Avoid breathing spray or mist. Do not take internally. Use with adequate
ventilation and employ respiratory protection when exposed to the mist or spray. When handling, wear chemical splash goggles,
face shield, rubber gloves and protective clothing. Do not transfer to unlabeled containers. Use with adequate ventilation. Wash
thoroughly after handling, Keep container closed when not in use. FIRST-AID: In case of contact, immediately flush skin or eyes
for at least 15 minutes. If inhaled, move to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
Do not induce vomiting. IN CASE OF FIRE: Use water, dry chemical, C02, or alcohol foam. IN CASE OF SPILL: Dike area to
contain spill. Only trained personnel equipped full acid- protective gear should be permitted in this area. Spilled material may be
absorbed into an appropriate absorbent material. Spills should be removed using a vacuum truck. Neutralize remaining traces of
material with any dilute inorganic acid or citric acid and then flush with water. If necessary a liberal covering of sodium bicarbonate
should then be applied and then rinsed with water. Do not wash into storm or sanitary sewer system.

TARGET ORGANS: Skin, eyes and respiratory system.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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15. REGULATORY INFORMATION (Continued)
E- Corrosive MaterialWHMIS SYMBOLS:

I.'

16. OTHER INFORMATION
INFORMATION SOURCE: CHEMICAL SAFETY ASSOCIATES, Inc.

PREPARED BY: BASIC CHEMICAL SOLUTIONS

THIS INFORMATION IS DRAWN FROM RECOGNIZED SOURCES BELIEVED TO BE RELIABLE. BASIC CHEMICAL SOLUTIONS MAKES NO
GUARANTEES NOR ASSUMES ANY LIABILITY IN CONNECTION WITH THIS INFORMATION. THE USER SHOULD BE AWARE OF CHANGING
TECHNOLOGY, RESEARCH, REGULATIONS AND ANALYTICAL PROCEDURES THAT MAY REQUIRE CHANGES HEREIN. THE ABOVE DATA IS
SUPPLIED UPON THE CONDITION THAT PERSONS WILL EVALUATE THIS INFORMATION AND THEN DETERMINE ITS SUITABILITY FOR THEIR
USE. I

DEFINITIONS OF TERMS

1
Ii

, A large number of abbreviations and acronyms appear on a MSDS.
Some of these which are commonly used include the following:

CAS #: This is the Chemical Abstract Service Number which uniquely
identifies each constituent. It is used for computer-related searching.

EXPOSURE LIMITS IN AIR:
ACGIH - American Conference of Governmental Industrial Hygienists, a
professional association which establishes exposure limits.
TLV - Threshold Limit Value - an airborne concentration of a substance
which represents conditions under which it is generally believed that
nearly all workers may be repeatedly exposed without adverse effect.

* The duration must be considered, Including the 8-hour Time Weighted
Average (TWA), the 15-minute Short Term Exposure Limit, and the
instantaneous Ceiling Level. Skin adsorption effects must also be
considered.
OSHA - U.S. Occupational Safety and Health Administration.
PEL - Permissible Exposure Limit - This exposure value means exactly
the same-as a TLV, except that it is enforceable by OSHA. The OSHA
Permissible Exposure Limits are based in the 1989 PELs and the June,
1993 Air Contaminants Rule (Federal Register: 58: 35338-35351 and 58:
40191). Both the current PELs and the vacated PELs are indicated. The
phrase, 'Vacated 1989 PEL," is placed next to the PEL which was
vacated by Court Order.
IDLH - Immediately Dangerous to Life and Health - This level
represents a concentration from which one can escape within 30-minutes
without suffering escape-preventing or permanent injury. The DFG - MAK
is the Republic of Germany's Maximum Exposure Level, similar to the
U.S. PEL. NIOSH is the National Institute of Occupational Safety and
Health, which is the research arm of the U.S. Occupational Safety and
Health Administration (OSHA). NIOSH issues exposure guidelines called
Recommended Exposure Levels (RELs). When no exposure guidelines
are established, an entry of NE is made for reference.

FLAMMABILITY LIMITS IN AIR:
Much of the information related to fire and explosion is derived from the
National Fire Protection Association (NFPA). LEL - the lowest percent of
vapor in air, by volume, that will explode or ignite in the presence of an
ignition source. UEL - the highest percent of vapor in air, by volume, that
will explode or ignite In the presence of an Ignition source.

TOXICOLOGICAL INFORMATION:
Possible health hazards as derived from human data, animal studies, or
from the results of studies with similar compounds are presented.
Definitions of some terms used in this section are: LDso - Lethal Dose
(solids & liquids) which kills 50% of the exposed animals; LC~5 - Lethal
Concentration (gases) which kills 50% of the exposed animals; ppm
concentration expressed in paris of material per million parts of air or
water mg/m3 concentration expressed in weight of substance per volume
of air; mg/kg quantity of material, by weight, administered to a test
subject, based on their body weight in kg. Data from several sources are
used to evaluate the cancer-causing potential of the material. The
sources are: IARC - the International Agency for Research on Cancer;
NTP - the National Toxicology Program, RTECS - the Registry of Toxic
Effects of Chemical Substances, OSHA and CALJOSHA. ]ARC and NTP
rate chemicals on a scale of decreasing potential to cause human cancer
with rankings from I to 4. Subrankings (2A, 2B, etc.) are also used.
Other measures of toxicity include TDLo, the lowest dose to cause a
symptom and TCLo the lowest concentration to cause a symptom; TDo,
LDLo, and LDo, or TC, TCo, LCLo, and LCo, the lowest dose (or
concentration) to cause death. BEI - Biological Exposure Indices,
represent the levels of determinants which are most likely to be observed
In specimens collected from a healthy worker who has been exposed to
chemicals to the same extent as a worker with inhalation exposure to the
TLV.

REGULATORY INFORMATION:
This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is
the Canadian Workplace Hazardous Materials Information System. DOT
and TC are the U.S. Department of Transportation and the Transport
Canada, respectively. Other acronyms used are: Superfund
Amendments and Reauthorization Act (SARA); the Toxic Substance
Control Act (TSCA); Marine Pollutant status according to the DOT;
Califonmia's Safe Drinking Water Act (Proposition 65); the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA or Superfund); and various state regulations.
This section also includes information on the precautionary wamings
which appear on the materials package label.

__N

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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XI MATERIAL SAFETY DATA SHEET
PmPrs'd to U.. OSHA CA_. ANSI and Ganadan WHN/S S&vxivd

BASIC CHEMICAL SOLUTIONS
A ~*X-~:~ (-jg I1)~r\

PART I What is the material and what do I need to know in an emergency?

TRADE NAME (AS. LABELED):
CHEMICAL NAMEICLASS:

1. PRODUCT IDENTIRCA11ON

BCS SULFURIC ACID (>51%)
Sulfuric Acid Solution

Neutralization, metal processing, battery acid.

SUPPLIER/MANUFACTURER'S NAME:
ADDRESS:

IBUSINESS PHONE:

EMERGENCY PHONE:

DATE OF PREPARATION:

BASIC CHEMICAL SOLUTIONS
Corporate Office
525 Seaport Blvd.
Redwood Cty, CA 94063

800-411-4227

CHE4I"REC: 800-424-9300

November 3, 2003
SI usled no entiende las Hojas de Informaclon de Seguridad sabre Materials, busque a alguien pare que se la

explique a usted en detalle.
(if ,ou do not understand the Material Safety Data Sheet, find someone to explain itto you in detail.)

2. COMPOSITION and INFORMATION ON INGREDIENTS
CH-EMIC-AL NAME CAS# %VNEPOSURE UMITS IN AIR

ACG~iOSHA
TLV STEL PEL~ STEL IL1 TE

jSullui nc Acid 7864-93-S) 1 >5 10 1imW 3 nl' 5N

Wahai- and dlher k edmeits. Tfhe othe Ingredents Bal~a= The cowponents present In the belonco of this pnxdaat do rio oontrouw ?My
arG each presnot in kwia t#m I parcaerl concurtrbo signicnt~ sckltiwW hwzms. AN hamard nfomilo~n pe.ýnet o to~ produtt
in this product. h~a been prownted LIn ow mnwinig sK31ans of# b Maiial Safety Date Sh~eek

per fie reqLumwfli of FmadwW Ocotqabonal Sak~y and I-lw Hazad
Cwvmmz*awo Starmird (29 CFR 1910.120D).

NG Ncd EAtabbhed. Cr CdIfg Limit See Section 16 for Deld~on dTams Used
NOT2-' A9W~HMISnrexiedW mtaon ~Ilnduded. It Is locatad In appnopriapsso tion based on the ANSI M40.1-11993 komrat.

3. HAZARD IDENTIFICATION' EMERGENCY OVERVIEW: This product is a clear solution. Danged Extrerely crrosive. Causes sever bums. Reacts
with water. Harmful if Ingested or inhaled, can be fatal. In the event of fire or spil, adequate precauLons must be taken. This
p "duct may decompose to produce a variety of compounds (i.e. carbon monoxide, carbon dioxide and oxides of sulfur).
Flammable hydrogen gas can evolve when in contact with most rmetaLa. Emergency responders must v the proper esonal
protecthv .equipment suitable for the situation to which they are responding. Transport in approved vehicles and cntainers.

BCS SULFURIC ACID (>51%) M.S.D.S.
PAGE 1 OF 0



06/13/2005 16:26 NO. 757 POO;

1I

)i

3. HAZARD IDENTIFICATION (Continued)
SYMPTO.M•S OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The
most significant routes 'of occupational overexposure are inhalation and
contact wfth skin and eyes. The symptoms of overmposure to this product
are as follows:
INHALATION: If mists or sprays of this solution are inhaled, this product may
cause pulmonary Irritation, irritation of the mucus membranes, coughing, and a
sore. throaL, Inhaintion of high concent-ations of this product may cause damage
to the tissueýs of the respiratory system, producing potentially tatal lung disorders
(chemical pneumonitis and pulmonary edema) and erosion of the tooth enamel.
COMNTACT.WITH SKIN or EYES: Contact with the eyes can cause severe
irritation, eye -burns and permanent eye damage. Contact with the skin can
cause severe iritation, skin bums and permanent skin damage. Prolonged
exposure, may result in ulderating bums which could leave scars.
SKIN ABSORPTION: Skin absorption is not anticipated to be a significant
mute of ov.er-exposure tb any component of this product.
INGESTION: Though Ingestion Is not anticipated to be a significant route of
over-expasume .o i product, it Ingestion does occur bumlng and Irritation
of the mouth, throst, esophagus, and other tissues of the digestive system
willoccui..immediaely upon contact. Ingestion of large quanirtes may be
fatal:.

ELAZAJRDOUS MATERIA6L INFORMATION
SYSTEM

HEALTH (BLUEJ3

FLAMMABILITY (0a= o

REACTIVITY fELLOW2

IPROTECIVEl7JjJ

I 9 1 ýEe!

INJECTION: Though jection is not anticipated to be a sigrificant route of
over-exposure to this product4 if it occurs, may cause local reddening, tissue swelling, and discomfort

HEALTH EFFECTS ORMRSKS FROM EXPOSURE: An Explanaion in LayTerms.
ACUTE:* This solution Is corrosive, and can bum and damnage eyes, akin, mucous membranes, and any. othcr exposed tissue. If
inhaled, Irritation of the rspiraeory system may occur, with coughing, and breathing difficulty. Though unlikely to occur during
occupational use, ingestion or injection of large quantities may be fatal.
CHRONIC: Ths product contains ingredients that are considered to be probable or suspected human carcinogens (see
Section i 1).

PART II What should! do if a hazardous situation occurs?

4. FIRST-AID MEASURES
SKIN EX.POSUR If fthe' product contaminates the skin. .knej dy begin decontamination with running water. Minm flushing
is for 15 minutes. Remove contaminated clothing, taking cae not to contaminate eyes. Victim must seek medical attention.
EYE EXPOSUR Iffthis product enters the eyes, open victims aye. while under gentle nruning water. Use sfficient force to open
eyelds. Ha1ve victim roll eyes., !i0!r flushing i for 15 minutes. Victi must seek irmmediate medhcal attention,
INHALATION If vapors, mists, or sprays of this product are inhaled, remove victim to fresh air. If necessary, use artificial
respiration to support vftal functions. Remove or cover gross contamination to avoid exposure to rescuers, If shortness of breath
occirs, evaluate the possibility of bronchitis or pneumonitis. Chest x-ray and arterial blood gas3s can be used to determined the
presence of pu;lmonary edema. In severe causes, use of humildifled oxygen and assisted ventilation including positive end expiratory
pressure (PEEP) may be needed. Parenteral steroids may be useful in limiting the extent of pulmonary damage.
INGESTION: If thits product is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT
INFORMATION. If professional advice is not available, do not h'duce vwomftn. Vicim should rinse motAh with large amounts of
water. Victim should drink 2-3 glasses of water to dilute the ingested material. Never induce vomifing or give diluents (water) to
someone who is uncoasios., having convulsions, or who cannot swallow. The use of gastric lavage is controversial. The removal
of acid must be weighed against the risk of perforation or bleeding. If a large amount of add (greater than ln i/kg body weight) has
been ing..eed., cautious gastrc lavage is generally advised if the patent Is alert and there is little rik of convulsions. Consultation
with a gaftroenteroloist and/or surgeon is advised. Serious co c such as perforation or strictue of 1he esophagus may
occur requiring care by specialist Laryngeal edema may develop requiring intubation or tracheostomy.
Vicýims of. chem•cal excsure must be taken for medicat atentko Rescuers should be taken for medica attention, if necessary.
Take copy of Jabel and MSDS to health professional with vidrrL

.4
IJ00-49%

BCS SULFURIC ACID (>51%) M.S.D.S.
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5,. FIRE-FIG14TING MEASURES
FLASH FOINT., C tmeth6d): Notflammable.
AUTOIGNITION TEMPERATURE, 'C: Not flammable.
FLAMMABLE IUMITS (in air by volume, %). Lower (LEL): NotapRcaAIe.

Uvper (UEL):Not applicable. NFPA RATING
FIRE EXTINGUISHING MATERIALS;
Water SoraV. YES (Expect reaction) Carbon Dioxide: YES L

Foam; YES Dry Cheok YES
.Haion: YES Other: NO.
UNUSUAL -FIRE AND EXPLOSION HAZARDS: This product is corrosive, and
presents a signiflcant contact hazard to fire-fighters. For large fires, flood fire area H•A'r4 3 2vr
from a'disfance. Expect a reaction with water. Do not l sold steam of water contact
spilled maeriaLs. When Involved In a fire, this material may decompose and produce
irrftating WLimes and toxci gases (including carbon monoxide, carbon dioxide and
oxides of. sulftr).

Exploslon Sensitiiy to Mechanical Impact Not sensitive.
Explosion Sensitivity to Static Dischgne: Not sensikkv

SPECIAL; FIRE-FIGHTING PROCEDURES: lndpient fire responder should wear eye protection. Stuchmal fire fighters
must wear Seff-Contairt." Breathing Appartus and full proteclive equipment. If possible, prevent nxt-off water from entering

, storm drains, bodies of water, or other environmentally sensitive areas

6. ACCIDENTAL RELEASE MEASURES

SPILL AND -LEAK RESPONSE:' Uncontrolled releases should be responded to by trained personnel using pre-planned
procedures.* Proper protective equipment should be used. In case of a spill, clear the affected area, protect people, and
respond with trained personnel.

-The proper personal protective equipment for incidental releases (e.g.-1 L of the product released in a well-ventilated area)
-use impermeable gloves, specific for the material handled, goggles, face shield, and approprate body protection. In the event
of a large'release, use impermeable gloves, specific for the material handled, chemically resistant suit and boots, and hard-
hat Self Contained 8reathing Apparatus or respirator may be required where engineering controls are not adequate or
•conditions for potential exposure exist. When respirators are required, Select NIOSH/MSHA approved based on actual or

* potential ai•rbome concentrations in accordance with lateW OSHA and/or ANSI recommendations.
Absorb .spilled liquid with polyp-ads or other suitable absorbent materials. Neutralize residue with lime or sods ash or other
ascd neuializing agent. ;Decontaminate the area thoroughly. Test area with ltrnus paper to confirm neutralization. Place all

spil) r•keid in a sutable container. Dispose of in accordance with Federal, State and local hazadous waste disposal

regiulations (see Section 1'3- Disposal Considerations.)

PART III How can prvent hazardous situatons fmm occurring

7, HANDUNG and STORAGE

WORK PkAc1-CEs AND HYGIENE PRACTICES: As wit all chemicals, avoid getting this product ON YOU or IN YOU. Wash
hands aftetr handling this product. Do not eat or drink while handling this material. Remove contaminated clothing immediatey. Use
ventilation and other engiheering contruls to minimize potential exposura to this product.

STORAGE AND HANDLING PRACTICES: All employees who handle this material should be trained to handle it safely. Avoid
brea.hing mists or sprays generated by this product. Use in a well-ventilated location.

For Nor,-Bulk Containers: Cannot be handled in metal containers. Open containers slowly, on a stable surface. Containers of
this produ.ti must be properly labeled. Store containers in a cool, dry location, away from direct sunlight, sources of intense heat, or
where fr6ezing is possible. Material should be stored in secondary containers, or in a diked area, as appropriate. Store containers
away from incompatible chemicals. Keep container tightly dosed when not in use. Wash thoroughly after using this material.
Storage areas should be made of fire-rasistant materials. if Qppropriate, post warning signs in storage and use areas, Inspect all
Incoming' containers before storage, to esure containers am properly labeled and not damaged.

S Empty containers nay contain residual liquid. Therefore, emipty containers should be handled with care.

• ()z L-• ( i 3 BS SULFURIC ACID (>-51%) M.S.D.S.
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7. HANDLING and STORAGE (Continued)
Bulk Containwra: Cannot be handled in metal containers. All tanks and pipelines which contain this materil must be labeled.
Perform routine rrnintenarice on tanks or pipelines which contain this produc. Report all leaks immediaWy to the proper personnel.

* Tank Car'",§tSpsrts., ;Cannot be transported in urnled cold railed, stainless steel or rubber fned tank cars. Determine"
compatidity with Mhe vYessel prior to shipment Tank cam carrying this product should be loaded and unloaded In strict accordance
with. tank-car manufacturer's recommendation and all estabished on-site saffly procedures. Appropriate personal protective
equipment mrLt be used (see Secion 8, Engineering Contrls and Personal Protective Equipment.). All loading and unloading
equipment must be inspeded, prior to each use. Loading and unodaing operations must be attended, at all times. 'Tank cars must be
level, brakes must be set or wheels must be locked or blodkd prior to loading or unloading. Tank car (for loading) or storage tank (for
unloading) !must be verified to be correct for receiving thIs product and be properly prepared, prior to starting the transfer operations.
hoses must be verified to be clean and free of incompaltie diemlcals,piior to-connection to the tank car or vessel. Valves and hoses
must be verified to be in the correct positions, before starting transfer operations. A sample (If requcied) nust be taken and verified (if
required) prior to starting t*nsfer operations. All lines mut be blown-down and purged before dlsceonecting them from the tank car
or vessel,

PROTECTIVE PR•ACTiCES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
SSetidon 6 (Acddentai Rleaseo Measures). Make certain application equipment Is locked and tagged-out safely. Always use
this product In areas where adequate ventilation is provided. Decontaminate equipment beiore maintenance begins by a
triple-rinse with water folowed,. f necessary, by using acid neutrbalzing agent and an additional rinse. Colec all rirsates and
dispose of a6o,-ding to applicable Federal, State, or local procedures.

18. EXPOSURE CONTROLS - PERSONAL PROTECTION

* VENTILA'FION AND ENGINEERING CONTROLS: if required use a corrosion-resistant ventilation system separate from other
exhaust ventilation systeeis to ensure that there is no potentiai for overexposure to sprays, or mis of this product and that
exposured:are below those In section 2. Ensure eyewash01aety shower stations are available near areas where this product is
used.
• RESPIRATORY PROTECTION: Maintain airborne contaminant concentrations below exposure Iknis s in Section 2
(Cornposidon-and Information on Ingredients). If respiratory protecn is needed, use only protection authorized in 29 CFR
1910.134; or-applicable State regulations. If adequate ventilation is not available or if there is potential for airborne exposure above
the exposure limit (liste in Section 2) a respirator may be worn up to respirator exposure limitations, check with respirator
equipmentfmanufactures• ecommendationlmlnitations. For a higher level of protection use positive pressure supplied air respiration
profection.or Self Contained Breathing Apparatus or if oxygen levels are below 19.5% or are unknown.

EMEtGENCY" OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:
tsflve 'p.p~sure, ful--faceplece Self Contained Breahing Appiratus; or positive pressure, ful•facepi Self Contained

Bre•,thng Apparatus wvih'an auxiliay positive pressure Self Contained Breathing Apparatus,

*E-YE PRCYTECTlOMN: Splash goggles or safety glasses. Face-shilds are recommended wh~en the operAtio can generate
splashes, sprays or mists.

HAND PROTEC`T1)N: Wear appropriate gloves for routine industrial use. Use appropriats gloves for spill response, as stated in
Section o6f this MSDS (Accidental Release Measures).

* BODY PROTECTION. Use body. protction appropriate for task Cover-all, rubber aprons, or chemioal protective dothing made
from. natu"a rubber or other approprie materials are generally acceptable, depending upon the task.

I1O~-L~Qt3 BCS SULFURIC ACID (>51%) M.S.D.S.
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9. PHYSICAL and CHEMICAL PROPER7IES
Phyisial and chemical proerfies for Sulfuric Acid.

Appearance-. Clear'oily liquid.
Odor: Odorless.
Solubility: Miscible with water, liberates much heat
Specific GravIty: 1.84 (98%). 1-40 (50%), 1.07 (10%)
pH;-:1 Nsolution (ca. 5% wlw) = 0.3; 0.1 N solution (ca. 0.5% wlw) = 1.2; 0.01 N
solution :(ca. 0.05% W/w) = 2.1.
% Volatiles by volume @ 21C (70F): No information found.
Boiling Point: ca- 290C (ca. 554F) (decomposes at 340C)
Melting Point 3C (100%), -32C (93%), -38C (78%), -64C (65%).
Vapor Density (AJr*1): 3.4
Vapor Pressure (amm Hg): 1 @ 145.8C (295F)
EVýap0ratlon Rate (BuAc=1); No information found.

)ODOR THREStjOL: Not avaible.
APPREARANCE AND COLO,' No odor.
-HOW TO DETECT THIS SUBSTANCE (warning pro Litmus paper will turn red upon contact wih even low concenrtations
of this solution.

10. STABILITY and REACTIVITY
STýiUT: Stable.
f.E&OMP6,5ON PRODUCTS: Thermal decomposition poducts of this solution can indude carbon mon••xide, carbon dioxide
and oxides ot sulfur.

MATERIALS .WI'H WHICiH SUBSTANCE IS INCOMPATIBLE: This product reacts with bases, reducing agents, alkall metals,
carbides, cyanides. sulfidee and metal powders. Do not mix this product with sodium hypochlorite, sodium bisulflte, Chlorine
Sarnitzers or Chloriated Cleaners - a deadly gas can be formed.

,HAZARDOUS POLYMERIZATION: Will not occur.

CONDITfONS TO AVOID: Avoid exposure or contact to extreme temperatures and Incornpatible chierncaL

PART IV Is thre any other useful Information about this material?

11. TOXICOLOGICAL INFORMATION
TOXICIFY DATA' Addciciorl toxicology Infonmation for components greater thean percent in concen-ftion is provided below.

* SULIFURIC AM, .
LD1-(oraLr2"14Um9ft LC, (rat) 510 ngn/2 hm Lc, (r4a347 ppmW1 hr
SUSPECTED CANCER AGENT: The components of this product are not found on the following lists: FEDERAL OSHA Z
LIST, NTP, CALIOSIA; and are not considered to be* nor suspected to be, cancer-causing agents by these agences.
BCS,LLC .only adds water to produce lower conce*adons of saffuric acid. The following quote is from a 93% sulfunic acid
MSDS dated S/7/97 from Rhodia Inc., who is a producer of sulfuric add and is regaring cancer and strong acid mists. "The
Internatdonal Agency for Research on cancer (IARC) has dassified strong inorganic add mists containing sulfuric as a known
huran carcinogen (IARC Category 1). This dassification apples to sufuc add when it is generated as a mist. There is slill
dehiate In the sclentific community whether the studis reviewed by IARC adequately controlled for confounding coupationail
exppsures and personat habits such as smoking and alcohol consumption. A few epidemiology studies have suggested a
possible association between sulfuric acid exposuwe and laryngeal or lung cancer. however, in al these studies, workrs
were. expbsed to many: other chemicals, some of which ar= recognized carcino•gns, such as dicihylsulfate and nickel.

... Consideing the rnuitiple chemical exposures and other limitations of the studles we (Rhodia Inc.) disagree with LARC's
conclusions thtt a cause and effect relationship between cancer and exposum to strong inorgaric aid mist containing
sulfuric 6cid has been demonstrated."

OM -4 C13 BCSSULFUPJC ACID (P61%) M.S.D.S.
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11. TOXICOLOGICAL INFORMATION (Continued)
IRRITANCY OF PRODUCT: This product is severely irritating to contaminated tissue.
SENSITIZATION TO THE PRODUCTr: No.component of this product is known to be a sensitizer.
REPRODUCTIVE TOXICITY INFORMATION: Usted below Is information concerning the effects of this product and its
componehts on the hurnan reproductive system.

Mutaaernltv: This product Is not reported to pr.duce mutagenic effects In humans.
Embrt v This product is not reported to produce embqyotxjc effects in humans.
jTetotenic•'; This product is not repcrted to cause taratogenic effects in humans.
Retroducde To :y.: This product is not reported to cause reproductive effects in humans.

A n -is a chelia which causes permanent changes to gene& material (DNA) such that the changes &Wl pompagate
through Yenemftional lines. An ernbryotoxin is a chemica whih causes damage to a developing antvyv (i.e. within the fist eight
weeks of #egnacy in hLifmns), but the damage does not propegate acras generatiora linke. A f is a chemical which
Causes damage to a deL'eloping fatuM but the damage does not propagate across gen-abondkAines. A reoroductifve toxin is
any subsiane which intaer'es in any way wi te rWWoductve process.

* BIO'LOGICAL EXPOSURE INDICES: Currently there are no Biological Exposure Indices (BEts) associated with the components of
this'product.

MF-DICAL CONDITIONS AGGRAVATED BY EXPOSURE Skin dlsordem can be aggravated by over-exposure to this product.
Inhalation bft#ds products mists may aggravate respiratory conditions.

RLCOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate over-exposure to this product.

12. ECOLOGICAL INFORMATION

ALL WORX PRACTICES MUST BE AIMED AT EUMINATING ENVIRONMENTAL CONTAMINATION.

ENVIRONMENTAL STABILIlT: No chemical fate data found.
EFFECTOF MATERIAL ON PLANTS or ANIMALS: This product is harmful or fatal to plant and aimal life If released into the
environment As with all chemicals, work practices should be aimed at eliminating environmental releases. Refer to Section 11
(Toxemlogieal Informalion) for further toxiooogicaJ data.
EFFECT OF CHEMICAL:ON AQUATIC UFE The toxdcity of sulfuric acid to fish is dependent on the resulting pIH of the water,
lethality at a ph of 5.0 or below. Required to cause lathal vades depending on the hardness of the weter (hard water has some
buffering 'c•paciy) and th species of fish (some fsh are mom resis•ant to te effects of acidity) , McKee, JE. and Wolf, HA (Editors)
Water Qdallty Critria, 20 ad., Publications No. 3-A, p. 279, Califomia State Water Quality Resources Control Board, Sacramento,
CA (Rev.: 93)..
As with all,•,e•ical, work practices should be aimed at elimkmating environmental releases.

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL- Waste disposal must be in accordance with appropriate Federal, State, and local
regulations. This product, if unaltered by use, may be disposed of by tratment at a permitted facility or as advised by your
local hazwxlos waste reguatory authority.
EPA WASTE NUMBER: b002 (Chziracteristic, Corrosivt), appcable to wastes conwsting only of tti solukon.

14. TRANSPORTATION INFORMATION
THIS MATERIAL" IS HAZARDOUS AS DEFINED BY 49 CFR 172,101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.
PROPER SHIPPING NAF Sulfuric Acid with moar tran 51% acid
HAZARD. CLASS NUMBER and DESQRIPTION: B (Coosiye Material)
UN IDENTIFICATDON NUMBER: UN 1830

(/....PACK•ING GROUP.' I
'bDOT LAS EL(S) REQUIREtD: CorrosNe

_'NORTH AMERICAN EMERGENCY RESPONSE GUID2_BOK NUMBER (2000): 137

* . I ~O'~--1~ 3 CS SULFU~IC ACID (>51%) M.S.D.S.
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'OLUAT: 14. TRANSPORTATION INFORMATION-(Continued)
MARINE P .LLUTANT. This product does not contain any components which are designated by the Department of Transportation
to be Marine Pollutants. (49 CFR 172.101, Appendix B).
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS. THIS MATERIAL IS CONSIDERED AS
DANGEROUS GOODS. Use the above Information for the preparation of Canadian Shpments.

Note: The lates- DOT information is provided, please verify all DOT information as it is subject to change without notice,

15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: The components of this product subject to the reporting requirements of Section
302, 3041and 313 of Titie IIl of the Superfund Amendmen-s and Reauthorization Act are as follows.

COMPONENT SARA 302 SARA3O4 SAIJA =313
S~lfurc Acd Yes Yes .N

SARA Thpaebold Plainiý Quantity NA
TSCA.INVENTORY STATUS: The components of this product are listed on the TSCA Inventory.
C ERCLA R-PORTABLE QUANTITY (RQ): Sulfuric Acid = 1000 Ibs,
OTHER FEDERAL REGULATIONS: Not applicable.

STATE REGULATORY INFORMATION: Not determined.

CAL] FORN•IA PROPOSmFN 65: No component of this product is on the California Proposition 65 ists-
LABELING LPrecutlionarv Statements): DANGER! CORROSIVE MATERIAL' LIQUID AND MIST CAUSE SEVERE BURNS TO
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. MAY CAUSE LUNG DAMAGE Do not get Into
eyeis, or• skin or clothing. Avoid breathing spray or mist Do not take Internaly. Use with adequate ventiladion and ernploy
respiratory, rotection when exposed to the mist or spray. When hadting, wear chemical splash goggles, fare shield, rubber gloves
and protedtiye ciothing. Do not transfer to unlabeled containers. Wash thoroughly after handling, Keep container closed when not
in use. FIR8TAJD:. In cose of contact, ImmedLately flush skin or eyes for at least 15 mInutes. ffnaled, move to fresh air. If not
breathing,.give ortiticial respiration. If breathing is difficult, give oxygen. Do not Induce vrniting. IN CASE OF FIRE: Use water, dry
chemrical, CO2, or aicohol'foam. IN CASE OF SPILL:. Neut-rize residue with acid neutrarTng agent. Refer t3 MSDS for additional
infoymnati on.

TARGET" ORGANS: Skin, eyes and respiratory system.
WHMIS §YMBOLS:
DIýA- Poisonous and Infectious Materials

Very Toxic Materials
E- Corrosive Material

)
I I ooLf q3

BCS SULFURICACID (>51%) M.S.D.S.
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16. OTHER INFORMATION

INFORMATION SlOURCE: CHEMICAL SAFETY ASSOCLATIES. Inc.
:Rhxra I.rr

PREPARED BY: BASIC CHEMICAL SOLUTIONS

k7HflS INFORMATION IS DRAWN FROM RECOGNIZED SOURCES BELIEVED TO BE RELIABLE. BASIC CHEMICAL SOLUTrIONS,LLC MNAKES NO
GUARANTEES NOR ASSUMES ANY LIABILTY IN CONNECTION WITH ThHIS INFORMATION. THE USER SHKOL BE AWARE OF CHANGING
TECHcILOGY, RESEARCH, REGULATIONS AND A CALY17M OCURES THAT MAY REQUIRE CN HEN. THE ABOVE DATA IS
SUPPLIED Uf'ON THE CONDITION ThAT PERSONS WILL EVALUATE THIS INFORMATION AND THEN DETERMINE ITS SUITABILITY FOR THEIR
UUSE.

DEFINIONS OF TERMS

5S. OTHER INFORMATION (Continued)

A large rAnnbw df ~uablrataw and acjuyins apear - a USD6.
so=e of thee Wghid at cornrinly used include the follcAk

CAS * Thli Is tw Chwr"Abstrad Sen-ce Numhe wiildi -mW*
luenil~a each wnsdruenft his used for pArxqt*uledsoadwtg

001.0SURE 1I111ITS IN AIR:
ACL6H Arnedcain Coriwernce of Governmenit nderal -u en4A . a
PmofeeSýon,25atl~ion wcheslabIstm exposure knits.
TLV - ThraWhoW Lin* Viii. - ani sibmwn oonmnlation ofa subtarmec
which rpieseix cx~onsvi under which It Is genealllY beleved IW
nearly 0l wakr*~s may be repe2adly exp-ed without adv-s 01112
The. durti~on inust be coatd-d. b-idui*i the "-hu Time Wdglfad
Average P"W. the I5-rqiute Short Tenm Enposure LimitO mt he
InnstartnwW CANIng LeveL Skin adscirptlkx effects moust also be

OSHIA- U:S. Occupoadonal Safety and H-kh Admlnicbalon
PIEL - Pemairisille EqwvA*Ur.ln~it - ThiN eQcp-sm value mnWexactl~y

*the same as a TLV. except thapt Rt is erifurreablo by OSH.A. The OSMI
Periissalnis-Expmnur Lknb are based in the 1989 PFILs and the. aim
1993 Air Cohtn~iants Rule (Fdf9 58: 35338-35351 and 58.
40191). Both fti ouint FPELs "n thme vacaed PELs a- iindkated. The
phr"s6, IVacgd 1929 P&-7 is pkhcd nexito theO PEL ekh wa
rdvcated by Court Ordag.
ID)LI-. Wummest* Panwoui* to Uifa and Health - This lievel

*represefft. a concenatuio *arn whkh one can escape wlthk 3"-*xde
Wftoxi suffisft ascagrvitn or permanenit k~ury Th. DPG - MaX
Is the Rqxpui a( Gamrni/s Mamlmurrn Eqx-mr Le*el stinda 1 the
U.S. PEL' NSOSI is the NatlixWa Institute of OCfUPAionAW Sid*y eCd
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14eafth Adno1 aien40S&HA) NIOSH Issues exposure gL*1eiins c~d
Racornmerndd bpoeire Lemiss (RELs). When no exposure guidebma
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FLAMMASkM.1 LJMT INAI:
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Na*onvj Fk'e Piozbo nAesockioqt (NFPA). LgI., -the isw~s perown of
vaprir air, by volume, that ývI explIode or igrite In he Preasene of an

Ignltoon saura, LIE - the highest peroart of vapor in air, by volwne, Ibm
w9I explod,ý,r jg inth le preswnce of ain jgrn source.

Twa)coLO(rCAL INPORUQATflO
Pchss9ibha tih hazads as derived *cmn laurnan data, a~nwvj qludier, oar
from the reaslA of stucies %M % slq w rnpoumds am preantmd.
Definitions of sanme bwng used in this sectio arw. b - Le"ha iooe
(sollids & hqrids) %twi kdla 50% d Ithe exposed =WAdS: L)C. - Lla
Cancentao (gases) wtvcli Kill 50% o( the exp-osed amer~rl ppm
coi~ation wexamsted in putts; of materia per rrlion parts of air or
wsate mSim' ocentratuaon exprasead on weigt of substanen per volune
of air nigfk quenlfy of MBWK by veallgt admswktetld to a es
5ubet, bmasd ont tier body wa#A in li. Data ftmr sevel sources we
used to evatuab tOe cancercaui~eng pailaril of the rnwa~L The

sams a LARC - tem ptamatiorw beney tor Research on ganear
NTP -the Natonal lo62ogy Erogam TECS - thie Ba&sl of l~oxic
Effects of Cherncal Scsoce, OSHA and CAIJOSIA. IARC end NTP
rals chernicals on a acale of docaaasing poks*Wm to cause hirn. cainco
vft raridngs frnm 1 ioA. Submrwitgs (ZA 28. etc-.)afm atac used.
Othe meewuras of wcrmt ~indwe 7ILo, the iowee dones t3 cam a
symTfiqm and TCL* 1he lowet oononnredon to cause a sysrWx11; TCIP,
LDl~ and L1-13, or TC, T~o. LCLo, and LCo, the ja do~se (or
ooncenTraon) to cause death. BPI - Biblopcal Expos"mx Widces,
represant the levels c( determrnarfs which are most bl~ely, i: be observed
hi specimens collected horom a hodihy woiwr who has be., exposed to
chemlnk06 to the sani exar* eara xfwolr with kmhelebon wposure to the
T1.V.

REGULATORY INFORUA"TIONL
This xection explains tvie L ct~ of various; leam and regietn on the
rraW"al EPA is the U.S. Eniwrrawsmnia pmtecbm Agenc,c wmIMI is
the Cariade WoWpAcaQ HIVauiot ?tdafni hVon'iton Sy~mb. DOT
and TC wre the U.S. Dqepmlneo ef Trerapaitalion anid Abe Tonaxpwt
Canada. resecive~ly. Other waonrryim isd are: !2erim
Arnen -miset -Ad Reas*i-fraion Act P"RA; the Iocir Ausum~ioe
Cwtolo Adt OSAJ: Jaaie Polltan status acconing to, the DOT,
CallMla's Sofa OundngV Wailer Act (Pnopoelsio W; D.e

aomprellnlvs &Aw""inetal Respwsse^ Qatnipewallon, awl
kkwabty 6ct (CSRCLA or Sw-e*n*a~ nd Vwnou etAte rgu~ietlan.
Thbi section also kick~les htnoirnala on the precautionry meheigs
which apWaron the materials paock"g "ial.

i)

/
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Material Safety Data Sheet - SULFURIC ACID 66 BE CMD

A

GE Betz
GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

Material Safety Data Sheet

Issue Date: 13-DEC-2004

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

I
----- ------------------------ ------ ------

1 PRODUCT IDENTIFICATION
PRODUCT NAME:

SULFURIC ACID 66 BE CMD

PRODUCT APPLICATION AREA:

COMMODITY CHEMICAL

2 COMPOSITION / INFORMATION ON INGREDIENTS
Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS# CHEMICAL NAME

SULFURIC ACID
Corrosive

7664-93-9

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

DANGER

)
Corrosive to skin. Corrosive to the eyes. Mists/aerosols cause
irritation to the upper respiratory tract.

DOT hazard: Corrosive to skin/steel
Emergency Response Guide #39
Odor: Slight Acid; Appearance: Colorless, Liquid
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Material Safety Data Sheet - SULFURIC ACID 66 BE CMD

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide or foam--Avoid water if possible.

****** ******** ** ****************************************************** **********

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; Corrosive to skin.

ACUTE EYE EFFECTS:
Corrosive to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols cause irritation to the upper respiratory tract.

INGESTION EFFECTS:
May cause severe irritation or burning of mouth, throat, and
gastrointestinal tract with severe chest and abdominal pain,
nausea, vomiting, diarrhea, lethargy and collapse. Possible death
when ingested in very large doses.

TARGET ORGANS:
Prolonged or repeated exposures may cause tissue necrosis.

4MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Causes severe irritation, burns or tissue ulceration with
subsequent scarring.

4 FIRST AID MEASURES
SKIN CONTACT:

URGENT! Wash thoroughly with soap and water. Remove contaminated
clothing. Get immediate medical attention. Thoroughly wash clothing
before reuse.

EYE CONTACT:
URGENT! Immediately flush eyes with plenty of low-pressure water
for at least 20 minutes while removing contact lenses. Hold eyelids
apart. Get immediate medical attention.

INHALATION:
Remove to fresh air. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get immediate
medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:
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Material is corrosive. It may not be advisable to induce vomiting.
Possible mucosal damage may contraindicate the use of gastric
lavage.

1 5 FIRE FIGHTING MEASURES
FIRE FIGHTING INSTRUCTIONS:

Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide or foam--Avoid water if possible.

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to skin/steel
UN1830;Emergency Response Guide #39

6 ACCIDENTAL RELEASE MEASURES
PROTECTION AND SPILL CONTAINMENT:

Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush with water. Spread sand/grit. Neutralize with bicarbonate.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

/

7 HANDLING & STORAGE
HANDLING:

Acidic. Corrosive to skin and eyes. Do not breathe mist or vapor.
Do not mix with alkaline material.

STORAGE:
Keep containers closed when not in use. Use approved containers
only. Store in cool, well-vented area. Contact with metals may
release flammable hydrogen gas.

8 EXPOSURE CONTROLS I PERSONAL PROTECTION
EXPOSURE LIMITS

CHEMICAL NAME

SULFURIC ACID
PEL (OSHA): 1 MG/M3
TLV (ACGIH): 1 MG/M3

.. ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
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Use protective equipment in accordance with 29CFR 1910 Subpart I
RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN.USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with acid gas cartridges and dust/mist prefilters.

SKIN PROTECTION:
gauntlet-type neoprene gloves, chemical resistant apron--
Wash off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles, face shield

9 PHYSICAL & CHEMICAL PROPERTIES
Specific Grav.(70F,21C) 1.829 Vapor Pressure (mmHG) < ND
Freeze Point (F) -17 Vapor Density (air=l) > 1.00
Freeze Point (C) -27
Viscosity(cps 70F,21C) 22 % Solubility (water) 100.0

Odor Slight Acid
Appearance Colorless
)-•hysical State Liquid
lash Point P-M(CC) > 200F > 93C

pH As Is (approx.) < 1.0
Evaporation Rate (Ether=1) < 1.00

NA = not applicable ND = not determined

1 10 STABILITY & REACTIVITY
STABILITY:

Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with bases or strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

11 TOXICOLOGICAL INFORMATION
Oral LD50 RAT: 2,140 mg/kg

L 'Inhalation LC50 RAT: 510 mg/m3/2hr
Skin Irritation Score RABBIT: CORROSIVE

NOTE - DOT HM181 Packing Group II: corrosive to skin at 60 minutes
but not 3 minutes

Eye Irritation Score RABBIT: CORROSIVE
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NOTE - Estimated value

SECOLOGICAL INFORMATION
AQUATIC TOXICOLOGY

Daphnia magna 48 Hour Static Screen (pH adjusted)
30% Mortality= 5000; 0% Mortality= 2000 mg/L

Fathead Minnow 96 Hour Static Bioassay with 48-Hour Renewal (pH
adjusted)

0% Mortality= 5000 mg/L

BIODEGRADATION
No Data Available.

13 DISPOSAL CONSIDERATIONS
If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH, steel).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION
/- DOT HAZARD:

UN / NA NUMBER:
Co
UN

rrosive to skin/steel
1830

DOT EMERGENCY RESPONSE GUIDE 7: 39

15 REGULATORY INFORMATION
TSCA:

All components of this product are listed in the TSCA inventory.
CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):

71 gallons due to SULFURIC ACID;
SARA SECTION 312 HAZARD CLASS:

Immediate(acute);Delayed(Chronic);Reactive
SARA SECTION 302 CHEMICALS:

CAS# CHEMICAL NAME
7664-93-9 SULFURIC ACID

SARA SECTION 313 CHEMICALS:
CAS# CHEMICAL NAME RANGE
7664-93-9 SULFURIC ACID 91.0-100.0

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituents present
..CHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

file:///CI/Documents and Settinas/045348.INDGE...C ACID 66 BE CMD files/SULFURICACID66BECMD.htm (5 of 6) 1i1/31/2005 4:57:42 PM1



Material Safety Data Sheet - SULFURIC ACID 66 BE CMD

16 OTHER INFORMATION
NFPA/HMIS

Health
Fire
Reactivity
Special
(1) Protective Equipment

3
0
2

CORR
D

CODE TRANSLATION

Serious Hazard
Minimal Hazard
Moderate Hazard
DOT corrosive
Goggles,Face Shield,Gloves,Apron

for additional protective equipment(1) refer to section 8 of MSDS
recommendations.

CHANGE LOG

EFFECTIVE
DATE REVISIONS TO SECTION:

i MSDS status: 18-MAY-1999
31-JAN-2001
23-MAR-2001
13-DEC-2004

SUPERCEDES

** NEW **

18-MAY-1999
31-JAN-2001
23-MAR-2001

4
15
16

.7)
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Degussa4
Degussa
Corporatia

RECEIVED

JUL 2 S 1998
H202 35% STD BULK

MSDS # 1069 MATERIAL--kFETY DATA SHEET PAGE I

Degussa Corporation
Chemical Group

65 Challenger Road, Ridgefield Park, NJ 07660
Non-Emergency Product Information: 1-201-641-6100

Emergency only(Chemtrec): 3-800-424-9300

Revised: 7/09/98 Supersedes: 7/01/98
I. PRODUCT INFORMATION

TRADE NAMES/SYNONYMS: Hydrogen Peroxide 20% to 52%
50% PERTRONIC TM 10 Grade 1202

CHEMICAL NAME. Hydrogen Peroxide 20% to 52% by wt.in aqueous soloution

CAkS NUMBER: 7722-84-1 D tt4d 3
CHEMICAL FAMILY: Inorganic Peroxide O Cten|t•

Dtv. Of E+E (US) Inc,.
CHEMICAL FORMULA. H202 Mbdletw, PA

II. SUMMARY OF HAZARDS

DANGER! This product is a strong oxidizer which may release
oxygen and promote the combustion of flammable material. May
cause eye and skin irritation and/or burns. May cause irri-
tation to the respiratory tract.
See Section V for additional information on health hazards.

III. HAZARDOUS COMPONENTS

EXPOSURE LIMITS
NAME CAS NO. % PEL TLV OTHER

1. Hydrogen Peroxide 7722-84-1 20-52 .1 ppm I ppm None

No carcinog4enicity designated by NTP, IARC, OSHA pr others.

IV. CHEMICAL AND PHYSICAL PROPERTIES

BOILING POINT: 220-237 F(104-113 C) VAPOR PRESSURE; 18 - 27 .mmlig @ 85 F

MELTING POINT: Not applicable VAPOR DENSITY: 1.0 (Air = 1)

SOL. IN WATER: Complete SPECIFIC GRAVITY: 1.1 - 1.2 (H20 1)

".\
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pR: 0 - 3 EVAPORATION RATE: >i (Butyl acetate=lJ

APPEARANCE/ODOR: Clear, colorless liquid with a slightly pungent odor.

V. HEALTH HAZARD DATA & FIRST AID PROCEDURES

The LD5O below corresponds to UC% Hydrogen Peroxide.

TOXICITY DATA
CHEMICAL NAME

Hydrogen Peroxide

LDS 0 LC5D

800 mg/kg rat-ori Not Available

F9
EYE CONTACT:

SKIN CONTACT:

SKIN ABSORPTION:

INHALATION:

INGESTION:

CHRONIC EFFECTS
OF OVEREXPOSURE:

OTHER
HEALTH EFFECTS:.

Expected to cause eye irritation and/or burns. As a liquid,
vapor or aerosol, this product could cause corneal damage
which may occur several days later. In case of contact,
flush eyes with plenty of water for at least 15 minutes.
Call physiclan/ophtalmologist irmediately.

Expected to cause skin irritation and/or burns. As the con-
centration and/or time of exposure increases, the extent of
skin damage increases. In case of contact, flush skin with
plenty of water while removing contaminated clothing. call a
physician if irritation persists or if burns occur.

May be harmful if absorbed through the skin. In the case of
contact, immediately flush eyes or skin with plenty of water
for at least 15 minutes while removing.contaminated clothing

• and shoes. Call a physician if irritation persists or if
burns occur.

Expected to be irritating to respiratory tract. If inhaled,
remove to fresh air. If breathing is difficult, give oxygen.
Cll a physician if irritation.persists.

* Expected to cause burns to the gastrointestinal tract. If
swallowed, do not induce vomiting. Give victim plenty of
water to dilute stomach contents. Call a physician
immediately. Never give anything by mouth to an unconscious,
person.

No chronic (long term) effects are known for humans.

Medical conditions which may be aggravated by exposure to
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this product include: Conjunctivitis of the eye, dermatitis
of the skin, asthma and respiratory diseases.

VI. EXPOSURE CONTROL NFASURES

EYE PROTECTION: Chemical goggles or face shield is required.

PROTECTIVE GLOVES: Wear chemical resistant neoprene, butyl rubber or vinyl
gloves.

RESPIRATORY
PROTECTION: Atmospheric levels should be maintained below the exposure

limits listed in Section III by using engineering controls.
If not feasible, use an approved supplied air respirator.

OTHER PROTECTION: If skin contact or contamination of clothing is possible,
chemical resistant clothing must be worn.

VENTILATION: Provide general and/or local exhaust ventilation to maintain
airborne levels below the exposure limits in Section IIr.
Refer to "Industrial Ventilation" by ACGIB for a manual of
recommended practicee.

PERSONAL BYGIENE!
WORK PRACTICES: Establish good personal hygiene and work practices. Always

wash hands and face before eating, drinking or smoking.*
Provide safety shower and eye wash station in work area.

VII. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (METHOD USED): Non-flammable

FLAMMABLE LIMITS LOWER: None UPPER: None

* EXTINGUISHING MEDIA: Use water only to fight fires in which this material is
involved. Apply vast amounts of water for cooling and
dilution.

FIRE FIGHTING
INSTRUCTIONS: Evacuate enclosed and surrounding areas. If smoke and fumes

cannot be avoided, use proximity suit and self-contained
breathing apparatus. In case of external fire, cool hydrogen
peroxide container with plenty of water.

'UNUSUAL FIRE; AND
EXPLOSION HAZARDS; Spontaneous combustion can occur if allowed to remain in

contact with oxidizable materials. Drying of product on
clothing or combustible material may cause fire. Do not)
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allow temperature of storage tanks to rise above 1OOF (38c)
Do not heat solution to concentrate of 74%. or greater.
Mixtures with combustible material may be explosive.

VIII. REACTIVITY DATA

..

I .
STABILITY:

!NCOMPATABILITY:

This product is stable only when cool and pure.

Heavy metals, heavy metal ions/salts, rust, alkali, organic
material, reducing agents, dust, and dirt.

* HAZARDOUS PRODUCTS
OF DECOMPOSITION: Can include oxygen, which will promote the combustion of

flamable material.

HAZARDOUS
POLYMERIZATION: Will not undergo hazardous polymerization.

IX. ENVIRONMENTIAL & DISPOSAL INFORM~ATION

GENERAL; CERCLA/SARA requires notification to the appropriate Federal
state and local authorities of releases of. hazardous or ex-
tremely hazardous quantities equal to or greater than the
Reportable Quantities (RQs) in 40 CFR 302.4 and 40 CFR 355.

SARA Title 313 requires submissions of annual reports of
releases of toxic chemicals that appear in 40 CER 372.
Components present in this product at a level which could
require reporting under the statute are: *None*

See Section V and VI for hazards and exposure controls.
Eliminate source of spill and wash away with vast amounts of
water. For an emergency, call CHEMTREC at 1-800-424-9300 for-
assistance.

Dispose of in accordance with all local, stat.O and federal
regulations. Contact Degussa at (334) 443-4000, ext. 4287
or ext. 4427 for assistance withy disposal requirements.

ACT16N TO TAKE
FOR SPILLS/LEAKS:

DISPOSAL METHOD:

X.. PRECAUTIONS FOR SAFE HAKDLING, STORAGE AND USE

Store in original vented containers, in dry location and
away fron sun and heat or in dedicated bulk storage
facilities, Protect from physical damage. Keep open flames.,
fire and sparks away from containers. Do not confine in
unvented vessels or between closed valves. Never use
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pressure to empty container and do not return product to
the container after it has been removed.

XI. SHIPPING INFORMATION

PRIMARY HAZARD: Oxidizer SECONDARY HAZARD: Corrosive

DOT SHIPPING NAME: Hydrogen Peroxide Aqueouz Solutions

HAZARD CLASS: Oxidizer, (Div. 5.1)

49 CFR'REFERENCE: 173.202, 173.243

UN 1: 2014 UN CLASS: 5 PG #: - I

LABEL(S§: OXIDIZER CORROSIVE

10 PLACARD(S): OXIDIZER

SHIPPING RESTRICTIONS: Air - forbidden in concentrations of 4.0% or greater.
Below 40*: Pass. A/C-i liter max./pkg. Cargo only-5 lifers max./pkg.

AUTHORIZED CONTAINER TYPE(S): Drum - UN 381. IM 101 Portable Tanks.

•XII. ADDITIONAL INFORMATION

THIS MATERIAL IS IN COMPLIANCE WITH THE
TOXIC SUBSTANCES CONTROL ACT

" For additional product safety or product use information,
contact the Product Manager at the address or phone

, number listed on page one.

NOTICE

The data contained herein is ba3ed on information that Degussa believes to be
reliable, but no expressed or implied warranty is made with regard to the
accuracy of such'data or its suitability for a given.situation. Such data
relates only to the specific product described and not to such product in
combination with any other product and'no agentof Degussa is authorized to
vary any of such data. Degussa Corporation and its agents disclaim all
liability for any actions taken or foregone on reliance upon such data.
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MATERIAL SAFETY DATA SHEET

• Trade Name: WOOD FLOUR
• Synonyms: None
• CAS. Number: None
" Description: Particles generated by any manual or mechanical cutting or

abrasion process performed on wood
" Physical Data:

foligPoint ;[Not applicable.... ......
PSpecific Gravity :Variable (Dependent on wood species and

. .. Imoisture content)
;apor Density. t~tapp!9Pe.

il% Volatiles by Volume .. Not.app!icable
;I~e ting Point Io plcbe...........porP r.e.ssure ......... INot applicable

is lubility in H 20 (% by~t).)_ .. ...lljnsoluble
E~vap.orationRate_(ButyAceta.te= Not, applicab.e ...............

.H .. ......... ........ I. .o..ap.b. .........
iAppearance & Odor fLight to dark granular solid. Color and odor

!pare dependent on the wood species and length"
lof time since dust was generated.

* Fire & Explosive Data

Flash Point i Not applicable

jAutoignition Temperature .. ...... lVariable (Typically 400-500 degrees F)

IExýplosive Limits in Air . . 40 grams per cubi cmeter (LEL) . .

,:Extinguishing Media i[Waer, sand, C0 2. . . . . . . . . . . . . . .

Use Water to wet down wood dust to reduce
F.. .. Pd lthe likelihood of ignition or dispersion of dustSpecial Fire Fighaing arocenuresiging into the air. Remove burned or wet dust to

./ .......................... .. .. ...... iO~p en. a~rea after fi re..is extinguished . ...........

SWood dust is a strong to severe explosive
fUnusual Fire and explosive Hazard J hazard if dust "cloud" contacts an ignition

source

* Health Effects Information:

ACGIH TLV (R): TWA-5.D mg/m3; STEL 915
fExposure Limit min)-10.0 mg/m3 (softwoods); TWA-1.0

mg/m3 hardwoods.

,Isee important footnote below OSHA PEL: TWA - 15.0 mglm3 (total dust);
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1concerning OSHA PEL's for wood 5.0 mg/m3 ( restorable fraction)
dust skin and eye contact**

:lgestion :jNot applicable

j~~~kinF Asrto Nt known to occur
! --- - i g s • .£ .[ . . ..... . .. . . . ....... ... .. .... ... .... N t a. pp.c a l . . .. ............. . .. ... .... . .. . . ..

I aMay cause nasal dryness, irritation and
obstruction. Coughing, wheezing and

Inhalation . sneezing; sinusitis and prolonged colds have
.also been reported.

Wood dust, depending on species, may cause
dermatitis on prolonged, repetitive contact;
may cause respiratory sensitization and or
irritation. IARC classifies wood dust as a
carcinogen to humans (group 1 ). This
classification is based primarily on IARC's
evaluation of increased risk in the occurrence
of adenocarcinomas of the nasal cavities and
paranasal sinuses associated with exposure to'
wood dust. IARC did not find sufficient
evidence to associate cancers of the
oropharynx, hypopharynx, lung, lymphatic and
hematopoietic systems, stomach, colon or
rectum with exposure to wood dust.

** In AFL-CIO v OSHA 965 F. 2d 962 (11th Cir. 1992 ), the court overturned OSHA's
1989 Air Contaminants Rule, including the specific PEL's for wood dust that OSHA had
established at the time. The 1989 PEL's were: TWA-5.0 mg/m3; STEL ( 15 min ) - 10.0
mg/m3 ( all soft and hardwoods, except Western red color): Western Red Cedar: TWA -
2.5 mg/m3. Wood product is now officially regulated as an organic dust under the
Particulates Not Otherwise Regulate (PNOR) or Inert or Nuisance Dust categories at
PEL's noted under Health Effects Information section of this MSDS. How ever, a number
of states have incorporated provisions of the 1989 standard in their state plans.
Additionally, OSHA has announced that it may cite companies under the OSHA Act
general duty clause under appropriate circumstances for non-compliance with the 1989

Reactivity Data

.....o.n !.i s.°....n. ... i..... . in...t..n .ab!iy.. .. ....' S.ab... unden. r a Ic.....t...s.--.... ... .... ...............

'Iconditions Contributing to Instabilt .jtable under normal conditions

,jAvoid contact with oxidizing agents and drying
Incompatibility -joils. Avoid open flames. Product may ignite at[temperatures in excess of 400* F.

(Thermal oxidative degradation of wood
Hazardous Decomposition Products I produces irritating and toxic fumes and gases,

;Fao-nditions~ ~ ~ Cotiuigt rnincluding CO, aldehydes and organic acids.

.~ Polymerization. ..

I

)



Precautions & Safe Handling
o Avoid eye contact.
o Avoid repeated or prolonged contact with skin. Careful bathing and

clean cloths are indicated after exposure.
o Avoid prolonged or repeated breathing of wood dust in the air.
o Avoid contact with oxidizing agents and drying oils.
o Avoid open flame.

Generally Applicable Control Measures

...... iProvide adequate and local exhaust ventilationi

1enaio - -: to maintain healthful working conditions.
v ~ n ... ' ° . .... .... ....... .. ..... ... ..... .............. ....... ! o. .. ..................

Wear goggles or safety glasses. Other
protective equipment such as gloves andProtection ...

Poeo approved dust respirators may be needed
......... depending upon dust conditions.

* Emergency & First Aid Procedures:

Flush with water to remove dust particles. If
-eirritation persists, get medical attention.

.If a rash or persistent irritation or dermatitis
., . ",,occur, get medical advice where applicable

before returning to work where wood dust is

.......-- ---.-........-......- -..... . .. p r s n. ..........
irRemove to fresh air. If persistent irritation,

Inhalatio i~severe coughing, or breathing difficulties
occur, get medical advice before returning to

work here wood dust is present.

4lngetionNot Applicable

* Spill/Leak Clean Up Procedures: Sweep or vacuum spills for recovery or
disposal; avoid creating dust conditions. Provide good ventilation where dust
conditions may occur. Place recovered wood dust in a container for proper
disposal.
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MATERIAL SAFETY DATA SHEET

* Trade Name: WOOD FLOUR
" Synonyms: None
* CAS. Number: None
* Description: Particles generated by any manual or mechanical cutting or

abrasion process performed on wood
* Physical Data:

ffbo(iling -Point..........Not~applicable ...........
jSpecific Gravity VPariable (Dependent on wood species and

p .. ........ ... ... ...... - 1...st.ure content) ......
:IVo applicable

J% Volatiles by Volume - Not applicable

JlMgelting Point . . . . . iNot applicable

I~lbiiy nH 2 % yWt.) fisoluble
j•vap.oration Rate_(Butyl Aetate -=1)..jNot a.p~plica ble.................... .......

Ip~li -. ~ _ ~otapplicable
,rppearance & Odor 1Light to dark granular solid. Color and odor

fare dependent on the wood species and length;
;:; time since dust was generated.

* Fire & Explosive Data

4Flah Pont Not applicable
FAutoigenito mTemperature ._.Variable (Typically 400-500 degrees F) .
lExplsive.kLimits in Air F.40 grams per cubic, meter (LEL) . . .

!l~ ti~ g _U.ls ln M e~ a ..... ......... ........ ..................e.r ...s nd.. £ O ............... ... .............. ..............................
1iExtinguishing Media Wat er, sand,CO

i Use Water to wet down wood dust to reduce
the likelihood of ignition or dispersion of dustS•pecial F-ire Fighning P-rocedures .. .. .

Speciainto the air. Remove burned or wet dust to
open area after fire is extinguished

[Wood dust is a strong to severe explosive
LUnusual Fire and explosive Hazard hazard if dust "cloud" contacts an ignitioni/ !/source

Health Effects Information:

-ACGIH TLV (R): TWA-5.0 mg/m3; STEL 915
Exposure Limit min)-1 0.0 mg/m3 (softwoods); TWA-1.0

n t e . mg/m hadWoods.

iFsee important foot Inote below jOHA PEL: TWA - 15.0 mg/m3 (total dust);)



.[concerning OSHA PEL's for wood :P5.0 mg/m3 (restorable fraction

dUst skin and eye contact**" re

;:[Ingestion Not applicable
!jkin Absorption - . :Nt known to occur

!n e s ! n ..... . ... . . ... .. ..... . .. .. .N o ~ ~p ! C a ~ l ........... .... . .... ..... . ..... .... .......... .. ...

May cause nasal dryness, irritation and
obstruction. Coughing, wheezing and

nasneezing; sinusitis and prolonged colds have
also been reported.
Wood dust, depending on species, may cause
dermatitis on prolonged, repetitive contact;
may cause respiratory sensitization and or
irritation. IARC classifies wood dust as a
carcinogen to humans (group 1). This
classification is based primarily on IARC's
evaluation of increased risk in the occurrence.Chronic Effects
of adenocarcinomas of the nasal cavities and
paranasal sinuses associated with exposure to
wood dust. IARC did not find sufficient
evidence to associate cancers of the
oropharynx, hypopharynx, lung, lymphatic and
hematopoietic systems, stomach, colon or

...rectum with exposure to wood dust.

** In AFL-CIO v OSHA 965 F. 2d 962 ( 11th Cir. 1992 ),the court overturned OSHA's
1989 Air Contaminants Rule, including the specific PEL's for wood dust that OSHA had
established at the time. The 1989 PEL's were: TWA-5.0 mg/m3; STEL ( 15 min ) - 10.0
mg/m3 ( all soft and hardwoods, except Western red color): Western Red Cedar: TWA -
2.5 mg/m3. Wood product is now officially regulated as an organic dust under the
Particulates Not Otherwise Regulate (PNOR ) or Inert or Nuisance Dust categories at
PEL's noted under Health Effects Information section of this MSDS. How ever, a number
of states have incorporated provisions of the 1989 standard in their state plans.
Additionally, OSHA has announced that it may cite companies under the OSHA Act
general duty clause under appropriate circumstances for non-compliance with the 1989
PEL's.

A--..'
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0 Reactivity Data

IConditions Contributing to Instability diStable under normal conditions
-`Avoid contact with oxidizing agents and drying

Incompatibility 'Joils. Avoid open flames. Product may ignite at
.temperatures in excess of 4000 F.

...... Therma oxidati. derdto of. wood ........
JT hermal oxidative degradation of wood

Hazardous Decomposition Products produces irritating and toxic fumes and gases,
.including CO, aldehydes and organic acids.

}Conditions Contributing to N applicable
IPolymerization ')



Precautions & Safe Handling
o Avoid eye contact.
o Avoid repeated or prolonged contact with skin. Careful bathing and

clean cloths are indicated after exposure.
o Avoid prolonged or repeated breathing of wood dust in the air.
o Avoid contact with oxidizing agents and drying oils.
o Avoid open flame.

* Generally Applicable Control Measures

.Provide adequate and local exhaust ventilationm
: Ventilation . tma

... maintain healthful working conditions.

Wear gogglesor safety glasses. Other
protective equipment such as gloves andP-rotection • ....

P capproved dust respirators may be needed
idepending upon dust conditions.

• Emergency & First Aid Procedures:

EyesFlush with water to remove dust particles. If
ij-rritation persists, get medical attention.

If a rash or persistent irritation or dermatitis
occur, get medical advice where applicable

[Skin.......
fbefore returning to work where wood dust is
present- ......

rRemove to fresh air. If persistent irritation,
jlnh...io Jsevere coughing, or breathing difficultiesIlnhalation .

occur, get medical advice before returning to
fwork here wood dust is present.

•ln ti. . . . . . . . . . . . N ot A pplicable

Spill/Leak Clean Up Procedures: Sweep or vacuum spills for recovery or
disposal; avoid creating dust conditions. Provide good ventilation where dust
conditions may occur. Place recovered wood dust in a container for proper
disposal.

j
'N
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Product name: SAG@ 2001 foam control agent

I. 1. PRODUCT AND COMPANY IDENTIFICATION

Product name:

Chemical name:i
SAG® 2001 foam control agent

Polydimethylsiloxane emulsion

GE Silicones
3500 South State Route 2
Friendly, WV 26146, USA

Supplier:

Contact numbers: C-EMTREC (24 hours):
GE Silicones Emergency Response (24 hours):
GE Silicones Emergency Response (24 hours):
For Product Safety Inquiries:
For MSDS only:,
Customer Service:

800-424-9300
800-809-9998
304-926-8418
304-652-8446
304-652-8155
800-523-58621

/

2. COMPOSITION / INFORMATION ON INGREDIENTS

COMPONENT CAS# CONCENTRATION

Water 7732-18-5 > 70.0 %

Silica filled polydimethylsiloxane 67762-90-7 < 20.0 %

Proprietary additives Trade secret < 10.0 %

Note(s): See Section 15 for chemicals appearing on Federal or State Right-To-Know lists.

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW
NORMAL PRECAUTIONS COMMON TO SAFE MANUFACTURING PRACTICE SHOULD BE FOLLOWED
IN HANDLING AND STORAGE.

4. FIRST AID MEASURES
Swallowing
No emergency care anticipated.

Sldn
Wash skin with soap and water.

Inhalation
No emergency care anticipated,

Eye contact
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jI Product name: SAG@ 2001 foam control agent

Flush eyes thoroughly with water for several minutes.

Notes to physician
There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms and the
clinical condition of the patient.

5. FIRE-FIGHTING MEASURES

Flammable limits
Lower limit: Not available
Upper limit: Not available

Special fire fighting procedures

None.

Special protective equipment for firefighters
Use self-contained breathing apparatus when fighting fires in enclosed areas.

Extinguishing media
Suitable: Non-flammable (aqueous solution).

After water evaporates, the remaining material will bum.
Large fires:
- alcohol-type foam or universal-type foams
Small fires:
- C02
- dry chemical

Unsuitable: None.

Unusual fire and explosion hazards
This material may produce a floating fire hazard in extreme fire conditions.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Avoid contact with eyes and skin. Avoid contact with liquid and vapors. Wear suitable protective equipment.

Environmental precautions
Prevent runoff.

Methods for cleaning up
Cover with absorbent or contain.
Collect for disposal.
Obscrve government regulations.

7. HANDLING AND STORAGE

IIANDUING
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duct name: SAG@ 2001 foam control agent

Handling precautions
Avoid contact with eyes, skin and clothing. Do not breathe -vapor, mist or aerosol. Use with adequate ventilation.
Wash thoroughly after handLing.

STORAGE
Storage requirements
Store in a cool, dry place.

1

N

8. EXPOSURE CONTROLS I PERSONAL PROTECTION

PERSONAL PROTECTION
Respiratory protection
None expected to be needed.

Hand protection /protective gloves
Recommended order of use:
411
Butyl
Neoprene
Nitrile (NBR)
PVC-coated

Eye protection
Safety glasses.

Other protective equipment
Eye bath
Safety shower

ENGINEERING CONTROLS
Ventilation
General (mechanical) room ventilation is expected to be satisfactory.

EXPOSURE LIMITS

No exposure limits have been established

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE
Physical state

Color

Odor

Liquid

Opaque white

MildJ

OTHER PROPERTIES
Boiling point > 100 'C at STP unless specified below.

Mixture

0 °C at STP unless specified below.Melting point
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Product name: SAG® 2001 foam control agent

(approximately)

pH Not available

Specific gravity (1120=1) 0.9660 at 25 'C ( 1,013 hPa)

Vapor pressure < 26.6 hPa (20.00 mmlg)

Vapor density (air-4) Heavier than air

Solubility in water Dispersible

AFETY DATA SHEET
Revision: 1.1

01/09/2004
Page: 4 of 7

at 20 OC

Evaporation rate (Butyl
Acetate=l)

Flash point

Upper explosion limits

Lower explosion limits

Percent volatiles

Molecular weight

<1

None, Aqueous system

Not available

Not available

Not determined

Mixture

..I

1
i

10. STABILITY AND REACTIVITY

Stability: Stable.

* Stability - Conditions to avoid
None known.

Incompatible materials
None currently known.

Hazardous combustion products
Burning can produce the following combustion products:
Oxides of carbon.
Oxides of silicon.
Carbon monoxide is highly toxic if inhaled; carbon dioxide in suffirient concentrations can act as an asphyxiant.
Acute overexposure to the products of combustion may result in irritation of the respiratory tract,

Hazardous polymerization: Will not occur.

Hazardous polymerization - Conditions to avoid
None known.

11. TOXICOLOGICAL INFORMATION

SWALLOWTNG
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Product name: SAG@) 2001 foam control agent .

Acute effects
No evidence of harmful effects from available information,

SKIN ABSORPTION
Acute effects
No evidence of harmful effects from available information.

INHALATION
Acute effects
Short-term harmful health effects are not expected from vapor generated at ambient temperature.

SKIGN CONTACT
Acute effects
No evidence of harmful effects from available information.

EYE CONTACT
Acute effects
No evidence of harmful effects from available information.

Medical conditions aggravated by overexposure
A knowledge of the available toxicology information and of the physical and chemical properties of the material
suggests that overexposure is unlikely to aggravate existing medical conditions.

Other effects of overexposure

No adverse effects anticipated from available information.

SIGNIFICANT DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
No information relevant to human health hazard evaluation is currently available.

12. ECOLOGICAL INFORMATION
All available ecological data have been taken into account for the development of the hazard and precautionary
information contained in this Safety Data Sheet.

13. DISPOSAL CONSIDERATIONS

.1

A

General: Incinerate in a furnace where permitted under appropriate Federal, State, and local regulations.

14. TRANSPORT INFORMATION

DOT Classification
This product is not regulated by DOT.
Freight description road: OIL, O/f PETROLEUM, LUBRICATING, NOIBN

IMDG Classification
This product is not regulated by IMDG.
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Product name: SAG@ 2001 foam control agent

ICAO Classification
This product is not regulated by ICAO.

15. REGULATORY INFORMATION
Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA) requires
notification of the National Response Center of release of qutantities of hazardous substances equal to or
greater than the reportable quantities (RQ's) in 40CFR302.4.
Components present in this product at a level which could require reporting under the statute are:
**** NONE ****

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title M requires emergency planning
based on Threshold Planning Quantities (TPQ's) and release reporting based on Reportable Quantities (RQ's)
in 40CFR355 (used for SARA 302 and 304).
Components present in this product at a level which could require reporting under the statute are:
**** NONE ****

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title m requires submission of annual
reports of release of toxic chemicals that appear in 40CFR372 (for SARA 313). This information must be
included in MSDS's that are copied and distributed for this material.
Components present in this product at a level which could require reporting under the statute axe:
*** NONE ****

Massachusetts Right-To-Know Substance List (MSL)-Hazardous Substances and Extraordinarily Hazardous
Substances on the MSL must be identified when present in products.
Components present in this product at a level which could require reporgtin'under the statute are:
* NONE "***

Pennsylvania Right-To-Know Hazardous Substance List-Hazardous Substances and Special Hazardous
Substances on the list must be identified when present in products.
Components present in this product at a level which could require reporting under the statute are:
**** NONE ****

New Jersey Worker and Community Right-To-Know Act (Labeling Requirements)
Chemical name CAS# New Jersey TS Number
Water 7732-18-5
Silica filled polydimethylsiloxane 67762-90-7
Alkyl stearate Trade secret NX Reg# 26175-20057?

EPA Hazard Categories (SARA 311, 312): None

California Proposition 65
This product contains no levels of listed substances, which the State of California has found to cause cancer, birth

defects or other reproductive harm, which would require a warning under the statute.

California SCAQMD Rule 443.1 VOC's
Volatile Organic Components (VOC's) = Substances with vapor pressure of => 0.5 mmHg at 104'C (219.2'F).

****NOT DETE.IM[NED****

CHEAMICAL INVThORY
Canada: The ingredients of this product are on the DSL.
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Product name: SAG@ 2001 foam control agent

Europe: The ingredients of this mixture are on the EINECS inventory.

United States: The components of this product are listed on the TSCA inventory or are exempt.

Australia: This product, or the components, is listed or exempt from listing on the Australian
Inventory of Chemical Substances (AICS).

iaan This product is not listed or exempt from listing on the Existing and New Chemical
Substances (ENCS) list.

Korea: This product is not listed on the Existing Chemicals List (ECL).

Philippines: This product, or the components, is listed or exempt from listing on the Philippines
Inventory of Chemicals and Chemical Substances (PICCS).

16. OTHER INFORMATION

REC0?MMENDED USES AND RESTRICTIONS
-' Please consult the product and/or application information bulletins for this product.

HMIS RATING
•Health: 0 Flammabiliy: 0 1 Reactivity: 0 7 PPI: X

LEGEND

STP .Standard teserature and ressure
W/W WeightiWeight
0(HMIS Minimal hazard

1 t(HMIS) Sli t hazard
2 (HMIS) Moderate hazard
3 (MS) Serious hazard

4 (EMIS) Severe hazard
X (MIS) Personal protection rating to be supplied by user depending on use conditions

The opinions expressed herein are those of qualified experts within GE Silicones. We believe that the information
contained herein is current as of the date of this Safety Data Sheet. Since the use of this information and of these
opinions and the conditions of use of this product are not within the control of GE Silicones, it is the user's obligation

to determine the conditions of safe use of the products.
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GE Betz, Inc.
4636 Somerton Road
Trevose, PA 19053
Business telephone: (215) 355-3300

Material Safety Data Sheet

Issue Date: 14-JAN-2003I

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

J
1

-/

CONTINUUM AEC3107

PRODUCT APPLICATION AREA:

WATER-BASED CORROSION INHIBITOR/DEPOSIT CONTROL AGENT.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the

U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:

CAS#

1310-73-2

CHEMICAL NAME

SODIUM HYDROXIDE (CAUSTIC SODA)
Corrosive; toxic (by ingestion)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause moderate
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Slight; Appearance: Yellow, Liquid

9



Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

LD

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight irritation to the skin.

ji ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation with possible nausea,
vomiting, abdominal discomfort and diarrhea.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
* May cause redness or itching of akin.

4 FIRST AID MEASURES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Get medical attention if irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:

if nasal, throat or lung irritation develops - remove to fresh air
J and get medical attention.

INGESTION:

Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

NOTES TO PHYSICIANS:

No special instructions

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:

dry chemical, carbon dioxide, foam or water
*HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
FLASH POINT:

> 200F > 93C P-M(CC)
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6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7 HANDLING & STORAGE

HANDLING:
Alkaline. Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,
thaw and mix completely prior to use.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS
CBEMICAL NAME

SODIUM HYDROXIDE (CAUSTIC SODA)

PEL (OSHA): 2 MG/M3
TLV (ACGIH): 2 MG/M3(CEILING)

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure

limits.
PERSONAL PROTECTIVE EQUIPMENT:

Use protective equipment in accordance with 29CFR 1910 Subpart I
RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER

WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED

WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:

splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.275 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) 15 Vapor Density (air=l) < 1.00
Freeze Point (C) -9
Viscosity(cps 70F,21C) 56 % Solubility (water) 100.0

Odor Slight
Appearance Yellow
Physical State Liquid
Flash Point P-M(CC) > 200F > 93C



pH As Is (approx.) > 13.0
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND not determined

10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not occur.

INCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

"B"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >2,000 mg/kg
NOTE - Estimated value

28 Day Oral RAT:
NOTE - 100% polymer at 1,000 mg/kg/day caused no treatment related
toxicity

Dermal LD50 RABBIT: >2,000 mg/kg
NOTE - Estimated value

Non-Ames Mutagenicity MOUSE:
NOTE - 100% polymer was negative in the In Vivo Bone Marrow
Micronucleus Assay

12 ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
Daphnia magna 48 Hour Static Renewal Bioassay (pH adjusted)

LCSO= 1575; No Effect Level= 1300 mg/L
Fathead Minnow 96 Hour Static Bioassay with 48-Hour Renewal (pH

adjusted)
0% Mortality= 2000 mg/L

Mysid Shrimp 48 Hour Static Renewal Bioassay (pH adjusted)
10% Mortality= 8000; No Effect Level= 4000 mg/L

Rainbow Trout 96 Hour Static Renewal Bioassay (pH adjusted)
LC50= 2929; No Effect Level= 2000 mg/L.Sheepshead Minnow 96 Hour Static Renewal Bioassay (pH adjusted)
No Effect Level= 8000 mg/L

BIODEGRADATION
BOD-28 (mg/g): 24
BOD-5 (mg/g): 10
COD (mg/g): 286
TOC (mg/g): 121

13 DISPOSAL CONSIDERATIONS
.1



J
If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002=Corrosive(pH).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
3,799 gallons due to SODIUM HYDROXIDE (CAUSTIC SODA);

SARA SECTION 312 HAZARD CLASS:
Immediate(acute)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds

MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health 1 Slight Hazard

Fire 1 Slight Hazard
Reactivity 0 Minimal Hazard
Special ALK pH above 12.0

(1) Protective Equipment B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

EFFECTIVE

DATE REVISIONS TO SECTION: SUPERCEDES

MSDS status: 30-JAN-1997 ** NEW **

03-OCT-1997 ;EDIT:9 30-JAN-1997
11-JUN-1998 12 03-OCT-1997
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02-SEP-1998 12
05-JAN-1999 12

14-JAN-2003 3,4,15

11-JUN-1998

02-SEP-1998
05-JAN-1999
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DELTA CHEMICAL CORPORATION
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2 Aluminum sulfate, solid MSDS No. 010
9/15/04

Material Safety Data Sheet

Section 1 - Chemical Product and Company Identification

Product/Chemical Name: Aluminum Sulfate, Dry Manufacturer: HMIS
Chemical Formula: A12(SO 4)3-(14-18)(H 20) Delta Chemical Corporation H 1

CAS Number: 10043-01-3 2601 Cannery Avenue F 0

General Use: Water Treatment Chemical Baltimore, MD 21226-1595 R 1

Emergency Contact: 800-424-9300 Phone 410-354-0100 (7:00am 5:00pm) PPEt
Chemtrec FAX 410-354-1021 tsc 8

Section 2 - Composition / Information on Ingredients
Ingredient Name _. CAS Number %wt

Aluminum sulfate 10043-01-3 57
Water I 7732-18-5 "43

OSHA PEL I ACGIH TLV I NIOSH REL NIOSH
Ingredient TWA STEL TWA 1 STEL TWA I STEL IDLH

Aluminum sulfate 2 mg/rn3  none estab. 2 mg/rn3  none estab. 2 mg/rn3  none estab. jno ne estab.
as aluminum I as amfumas alumninum

Toxicity Data:

Section3 - Emergency Overview,

Description: White granule or powder. Water soluable. Not volatile. Not flammable.
Hazards: Harmful by Ingestion. Irritating to eyes, respiratory system and skin. In case of contact with

eyes, rinse immediately with plenty of water and seek medical advice.

Section 4 - First Aid Procedures

Eye Contact: Immediately flush with large amounts of water for at least 15 minutes, occasionally lifting
upper and lower lids. Seek medical attention.

Skin Contact: Remove contaminated clothing and wash contaminated skin with water.
Ingestion: Do not induce vomiting, drink milk or water and immediately seek medical attention.

Ingestion may irritate gastrointestinal tract.
After first aid, get appropriate in-plant, paramedic, or community medicalsupport.

-Section 5- Physicaland ChemicaFProperties

Physical State: i solid Water Solubility: Complete
Appearance: White granule or powder Density: varies, <98 lb/cu ft
Odor: negligible odor Boiling Point: 1170 C/2420 F
Vapor Pressure: None Freezing/Melting Point: 1050 C/2219 F
Vapor Density (Air-l): Not applicable % Volatile: 0.0
pH ofl0 /% solution: 3.3 ± 0.5

P
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Aluminum sulfate, solid
K )

MSDS No. 010

I

I

1~

Section 6 - Fire-Fighting Measures
Flash Point: Not applicable NFPA
Burning Rate: Not applicable
Autoignition Temperature: Not applicable
LEL: Not applicable
UEL: Not applicable

Flammability Classification: Non-flammable
Unusual Fire or Explosion If exposed to temperatures greater than 1400OF aluminum sulfate will decompose
Hazards: generating toxic and corrosive gas.
Hazardous Combustion
Products: See Section 7.
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.

Section .7.- Stability and Reactivity
Stability: Stable at room temperature in closed containers under normal storage and handling

conditions.
Polymerization: Hazardous polymerization does not occur.
Chemical Incompatibilities: Contact with alkalies and water-reactive materials causes exothermic reactions.
Conditions to Avoid: None
Hazardous Decomposition
Products: Thermal oxidative decomposition of Aluminum Sulfate occurs at temperatures greater

than 1400OF and can produce sulfur oxides.

Section.8-. Health Hazard Information
Primary Entry Routes: Ingestion, inhalation, eye or skin contact
Target Organs: None
Acute Effects No unusual

Eye: May cause a burning feeling.
Skin: May cause a skin rash or burning feeling.
Ingestion: May cause irritation of stomach and intestines. May cause nausea, vomiting or

purging.
Inhalation: Breathing aluminum sulfate can irritate the nose, throat and lungs causing coughing,

wheezing and/or shortness of breath.
Carcinogenicity: iARC, NTP, and OSHA do not list Aluminum Sulfate as a carcinogen.
Medical Conditions
Aggravated by Long-
Term Exposure: Aluminum sulfate can irritate the lungs. Repeated exposure may cause bronchitis to

develop with cough, phlegm, an/or shortness of breath.
Chronic Effects: IARC, NTP, and OSHA list no evidence showing that any of the ingredients cause

cancer or affect reproduction.

") .LJ/J
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Aluminum sulfate, solid MSDS No. 010

Section 9 - Spill, Leak, and Disposal Procedures
Spill /Leak Procedures:

Large and Small Spills:

I

Spill procedures are dictated by site wastewater flow controls and will vary from site to
site. General procedures are provided in this document, but authorization for any
wastewater discharge must be obtained prior to the discharge.
Sweep and shovel up dry chemical and place in a covered container. Wash down
residue with large amounts of water and neutralize with soda ash or lime if necessary.
Aluminum sulfate solutions can have a pH less than two. The neutralization of
aluminum sulfate can generate carbon dioxide. Adequate ventilation must be
provided.

Do not discharge wastewaters to the environment or a wastewater treatment plant
without authorization from the appropriate officials.
Aluminum sulfate may absorb moisture and powders or crystals can solidify into a
single mass. Protect aluminum sulfate from moisture.
Wash impacted areas with water to remove residues.
Follow applicable OSHA regulations (29 CFR 1910.120).
Contact your supplier or a licensed contractor for detailed recommendations. Follow
applicable Federal, state, and local regulations.
Make sure bags are completely empty and dispose of as industrial/commercial waste.

Containment:

I

Cleanup:
Regulatory Requirements:
Disposal:

Container Cleaning and
Disposal:

i(f-

J

Section.10 - Regulatory Information
EPA Regulations:

RCRA Hazardous Waste Number: Not listed (40 CFR 261.33)
RCRA Hazardous Waste Classification (40 CFR 261.): Not classified
CERCLA Hazardous Substance (40 CFR 302.4) I Listed CWA, Sec. 311 (b)(4)
CERCLA Reportable Quantity (RQ) 5,000 lbs (2,270 kg) as A(2(SOI) 3

I 8,870 lbs (4,023 kg) as A12(SO1) 3,14(H 20)
SARA 311/312 Codes: I Immediate (acute) health hazard
SARA Toxic Chemical (40 CFR 372.65): I Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): 1 Not listed

OSHA Regulations:
Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-I-A): Not listed
OSHA Specifically Regulated Substance (29CFR 1910.) Not listed

State Regulations: Delta Chemical Corporation has not investigated state
specific requirements.

.. Section 11 - Exposure Controls / Personal Protection ...
Engineering Controls: The best protection is to enclose operations and/or provide local exhaust ventilation

at the site of the chemical release. Dust emission control may be required depending
on the dust generation rate. Isolation operations can also reduce exposure.

Ventilation: Can be used to control dust exposure but may require emission controls.
Administrative Controls: Good work practices can help to reduce exposures. Train employees to minimize

dust while handling this material.
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator

regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved
respirator. Select respirator based on its suitability to provide adequate worker
protection for given working conditions, level of airborne contamination, and
presence of sufficient oxygen. For emergency or non-routine operations (cleaning
spills, or storage tanks), wear an SCBA. Warning./Air-purifying respirators do not
protect workers in oxygen-deficientatmospheres. If respirators are used, OSHA
requires a written respiratory protection program that includes at least: medical

9/15/04 Page 3 of 4
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Aluminum sulfate,

Protective
Clothing/Equipment:

Safety Stations:

Contaminated Equipment:

Comments:

solid MSDS No. 010

certification, training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Wear protective gloves, boots, long pants and long sleeve shirts to prevent prolonged
or repeated skin contact. Wear protective chemical safety glasses, per OSHA eye-
and face-protection regulations (29 CFR 1910.133). Contact lenses are not eye
protective devices. Appropriate eye protection must be worn instead of, or in
conjunction with contact lenses.
Make emergency eyewash stations, safety/quick-drench showers, and washing
facilities available in work area.
Separate contaminated work clothes from street clothes. Launder before reuse.
Remove this material from your shoes and clean personal protective equipment.
Never eat, drink, or smoke in work areas. Practice good personal hygiene after using
this material, especially before eating, drinking, smoking, using the toilet, or applying
cosmetics.

I Section 12 - Special Precautions and Comments
Handling Precautions: Minimize and/or control dust while handling.
Storage Requirements: Store in a cool, dry place. Wet aluminum sulfate will corrode steel.

Section 13 -, DOTTransportation Data (49 CFR 172.101)
Shipping Name: RQ Environmentally Hazardous Packaging Authorizations i

Substance, solid, N.O.S., 9, UN3077, III a) Exceptions: 173.155
(Aluminum sulfate) b) Non-bulk Packaging: 173.213

Hazard Class: 9 c) Bulk Packa *ng: 173.240
DOT No.: UN3077 Quantity Limitations
Packing Group: III I a) Passenger, Aircraft, or Railcar: no limit
Special Provisions b) Cargo Aircraft Only: no limit
(172.102): 8,146,B54,1B8,N20 Vessel Stowage Requirements i
NAERG 2000 Guide 171 a) Vessel Stowage: I A

b) Other: i

j Prepared By:
Effective Date:
Revision Notes:

Craig T.' Owen
12/10/01
9115104, 4/12/04 Formatting changed

Disclaimer: The information presented herein is believed to be accurate and reliable, but is given without guaranty or
warranty, expressed or implied. The user should not assume that all safety measures are indicated so that other measures may
not be required. The user is responsible for assuring that the product and equipment are used in a safe manner that complies
with all appropriate legal standards and regulations.

9/15/04 
Page 4 of 4

9/15/04 Page 4 of 4



Jan 2? SS 11:19a Three Mile Island 8166 p.I

(\ ,/)

C-9L

'r 4 'CORP ORATION

6½"7

P.O. Box 1345
Pittsburgh, PA 15230-1346
24-Hour Emergency Telephone
Phone-(412)494-8000
CHEMTRECO 1-800-424-gnOr

MATERIAL SAFETY DATA SHEE
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.1 _______

Section 1. PRODUCT IDENTIFICATION

PRODUCT NAME: G-91L

CHEMICAL DESCRIPTION: Acidic aqueous solution
PRODUCT CLASS: Corrosion inhibitor
MSDS CODE: 0E23-01-15-97

Section 2. INFORMATION ON INGREDIENTS

% by
Chaemical Na•n CAS Number Weihi Q ACGIH TLV
Phosphoric acd 76"4-38-2 30- 4 TWA 1 morgl3 TWA I )n/m3

STEL. 3 mg/m3 STEL 3 mg/m3
Zinc chloride 7646-85-7 15-20 TWA I mg/m3 S TWA 1 mnglm3

STEL 2 mrg/m3 STEL. 2 mglm3
(fume) (fume)

Section 3. HAZARDS IDENTIFICATION

. EMERGENCY OVERVIEW

Clear, colorless, low hticosty liquid.
DANGER!
Permanent disabillty can occur from overexposure.
May cause severe eye and skin damage.
May be harmful if swallowed
May cause respiratory tract iritation.

PRIMARY ROUTES OF ENTRY: Eye and skinr contact, ingestlon, inhalation

TARGET ORGANS: Eye, skin, mucous membraneE

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pre-existing skin and respiralory conditions,

POTENTIAL HEALTH EFFECTS:

EYE CONTACT: This product is expected to produce severe irritation and damage upon contact with the eyes,

j

I

)
MSDS Code: 0E23-01-15-47
Issue Date: 1998-07-21 14:09:23 1 OF8
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SKIN CONTACT: This product is expected to produce severe irritation and bums of the skin. It is not expected to be
absorbed through the skin in harmful amounts. Zinc ctdoride may produce true sensitzation (Induction of allergy) of the
skin in the form of eczernaloid dermatitis. Phosphoric acid may not produce an immediate burning sensation upon skin
contact, delaying the awareness that contact has occurred.

INGESTION: The low pH of ihe product would indicate that it may produce severe irritatior or burns to the mouth,
throat, esophagus, and stomach if swallowed. Symptoms of ingestion of zinc chloride may include stamach pain, nausea,
vomiting, bloody diarrhea, constriction of the throat, protein or blood in the urine, and shock.

INHALATION: This product is not expected to present an Inhalaoion hazard unless mist, fume, or vapor is generated.
Phosphoric acid has a low vapor pressure at room temperature and is not expected to present a significant inhalation
hazard under ambient conditions. Phosphoric acid, however, can be irritating to the respiratory tract if inhaled as a mist
or if the material Is vaporized. Symptoms of inhalatein of zlnc hlhoride mist Include headauhe, hoarseness, cough, chiest
pain, fever, nausea, vomiting, shortness of breath, pneumonia, and cyanosis (bluish skin due to deficient oxygenation ofthe blood).
SU13CHRONIC, CHRONIC: Prolonged exposure to high concentration of mists may cause scomfort and ulceration f
nasal paszqes. The effects of chronic exposure to eyes and skin are dependent upon concentration and duratia of
exposure. Dermatitis, conjunctivitis or affects similar to those for acute exposure may occur.

CARCINOGENICITY:
NTP: No ingredients Wted in this sectiDo.
IARC: No Ingredients lfisted in this section.
OSAk, No ingredients listed in this section.

Sectllon 4. FIRST AID MEASURES

EYE CONTACT: In case of coritact, immediately 11ush eyes with plenty of water for at least 15 minutes. Seek merdical
aid immediately.

SKJN CONTACT: In case of contact, immediately flush skin with plenty of water for at least 15 rrinutes while removing
contaminated clothing and shoes. Seek medical aid immedately. Wash clothing before ruse.

INGESTION: It swallowed, do NOT induce vomiting. Give one or two glasses of waer. Seek medical aid immediatejy.
Never give anything by moulh to an unconscious person.

INHALATION: If Inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. Seek medical aid.

Section S. RRE-FIGHTING MEASURES

FLASHPOINT: > 200.F (>93*C)
This product is not by definition a "flammable liquid" or a "combusitible liquid".

LOWER FLAMMABLE LIMIT: Not available

UPPER FLAMMABLE LIMIT: Not available

AUTO-IGNITION TEMPERATURE: Not available

EXTINGUISHING MEDIA: Use extinguishing mnefla appropriate for the surrounding fire.

MSDS Code: _E23-01-15-97
Issue Date: 129•-07-21 14:09:23 2 OF 6
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FIRE-FIGHTING INSTRUCTIONS:
Exercise caution when fighting any chemical fire. A seff-contarned breathing apparatus and protective clothing are
essenial. Avoid breathing corrosive vapors and keep upwind.

FIRE & EXPLOSION HAZARDS: Phosphoric acid may react with metals to release flammable hydrogen gas. Product

may release zinc chloride and zinc oxide fumes and hydrogen chloride gas in a fire.

DECOMPOSITION PRODUCTS: Oxides of phosphorus, zinc oxide, hydrogen chloride.

NPPACODES. H-eaIth=3 Flammability = 0 Reactivity= 0 Special Hazard = COR

f-iazar retk smlv =Mfinimat 1aSlikt 2=MCdesatr, 3$edc A=S~eVM

I Section 6. ACCIDENTAL RELEASE MEASURES

---- N

( )

,STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
Wearlng appropriate personal protective equipment, contain spli, collect onto inert absorbent and place Into suitable
container- Avoid discharge to natural waters.

Section 7. HANDLING AND STORAGE

HANDUNG: Do not get in eyes, on skin or clothing.
Avoid breathUnP vapor, mist or fume.
Use with adequate ventilation.
Wash thoroughly after handling.
Keep container closed when not In use.

STORAGE: Do not store near incompatIble materials.

Section B. EXPOSURE CONTROLS I PERSONAL PROTECTION

i PERSONAL PROTECTIVE EQUIPMENT:

'I

EYEFFACE PROTECTION: Chamical splash gogles and face shield
SKIN PROTECTION: Chemical resistant gloves and protective clothing
RESPIRATORY PROTECTION: If alrforme concer'rtations exceed published exposure limits. use a NIDSH

approved respirator In accordance wth OSHA respiratory protection
requirements (29 CFR 1910.134).

ENGINEERING CONTROLS: Use local and/or general exhaust ventilation to maintain airborne concentrations below
exposure limIts.

WMRK PRACTICES: Eye wash station and safety shower should be accessible in the irnmediate area of use.

UNSATISFACTORY 114ATERIALS OF CONSTRUCTION:
This product contains chloride at a low pH which Is very corrosive to stainless steel

MSDS Code: 0E23-01-15-97
Issue Date: 1998-07-21 14:09:23 3 OF6
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Section g. PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT: > 212'F (> 100'C) SOLUBILITY IN WATER" Complete

VAPOR PRESSURE: Similar to water SPECIFIC GRAVITY: 1.4D - 1.44

VAPOR DENSITY (air = 1): Similarto water pH: -< 1.0

%VOLATILE BY WEIGHT-., 47 (water) FREEZING POINT: -4°F (-20=C)

APPEARANCE AND ODOR: Caear, colorless, low viscosity liquid.

Section 10. STABIUTY AND REACTIVITY

CHEMICAL STABIUTY: Stable HAZARDOUS POLYMERIZATION: Wil not occur

CONDITIONS TO AVOID: No specific Information.

INCOMPATIBILITY: Product reacts violently with bases and is corrosive Io most metals.

DECOMPOSITION PRODUCTS: Oxides of phosphorus, zinc oxide, hydrogen chlo'ide.

Section 11. TOXICOLOGICAL INFORMATION

Test material Oral LDS(rat) Dermal LD60(rabb7t_) Inhalation Lc.CSO(rat1
Phosphoric acid 1530 mg/kg 2740 mg/kfg Not avaisable
Zinc chlorice 350 mg/Xg Not available Not available

Section 12. ECOLOGICAL INFORMATION

Test Material A cuatlc Toxicity DQat
Zinc chilorida 96 hr LCS0 (bIluegill sunftsh): 2.56-3.7$ ppm

Section 13. DISPOSAL CONSIDERATIONS

RCRA STATUS: Discarded product, as sold, would be considered a RCRA Hazardous VVaste based on the characteristic
of corrosivity. The EPA Hazardous Waest Number Is DD02.

DISPOSAL: Dispose of in accordance with Ioteat state and federal regulatfons.

Section 14, TRANSPORT INFORMATION

DOT CLASSIFICATION:
Proper Shipping Name: Corrosive liquid, acidic, inorganic, rno. s. (contains Phosphoric acid and Zinc chloride)
Class/Division: 8

MSDS Code: 0E23-01-15-97
Issue Date: 1998-07-21 14:09.23 4 OF 6
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ID Number. UN 3264

Packing Group: III
Label: Corrosive

Section 15. REGULATORY INFORMATION

OSHA Hazard Communication Status: Hazardous

TSCA Tbe ingredients of this prodLict are listed on the Toxic Substances Control Act (TSCA) Chemical Substances

Inventory.

CERCLA reportable quantity of EPA hazardous substances in prwduct:

Chem ical Name RQ
Phosphoric acid 5000 lb
Zinc chlor•fe 1000 lb

Product RQ: 6,250 Ib (Not*f EPA of product spills exceeding this amount)

SARA TITLE 1:;

Section 302 Extremely Hazardous Substances:

Chemical Name CA -. TPOi•) None

Section 311 and 312 Health and Physical Hazards:

Lrnnedjat- Delayed Fire Pressure
NyesJ Inoj Fno] (no1 [noj

Seclion 313 Toxic Chennica Is:

Chemical Name CAS# % by" Weiht
Phosphoric acid 7664-38-2 30-41
Zlnc chloride 754W-85-7 15-20

Section 16. OTHER INFORMATION

IHMIS RATINGS: Health = 3 Flammability =0 Reactivity = 0

Personal Protective Equipment = X (to be spefle"d by user depending on use conditions)

.Hazar rring scale: 0=Mft*7a1; i glkg 2=Mod&e": 3-SSefur 4=6eVere

MSVS Code: 0E23-01-15-97
Issue Date: 1998-07-21 14:09:23 5 OF 6 -
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MSDS RkEV1SION SUMMARY: Supvsedes MSDS issued on 09/1211996. No Aignif-ant changes have been made to the
MSDS.

V his Intoimirtion aro Temmer4msions w 1CM herein are belkved to be cmcwrte 25 of tie daia hereal, THE MANUFAC7T1ER
MAIKES NO WARRANTY WffH RESPECT HERETO AND) 04SCLAIMS ALL IASILITY FROM REIJANCE THEREON.

PREPARED BY. Magan G. Marks

MSDS Code: 0E23-01-15-97
Issue Date: 1998-07-21 '14:0H:23 6 OF 6
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G-E Betz

GE Betz, Inc.
4636 Sornerton Road
Trevose, PA 19053

Material Safety Data Sheet

Issue Date: 01-FEB-2006
Business telephone: (215) 355-3300

EMERGENCY TELEPHONE (Health/Accident): (800) 877-1940

1 PRODUCT IDENTIFICATION

PRODUCT NAME:

NOVUS CE2680

PRODUCT APPLICATION AREA:

A RETENTION/DRAINAGE/CLARIFICATION AID.

2 COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation.

HAZARDOUS INGREDIENTS:
C

.1

CAS#

64742-47-8

24938-91-8

CHEMICAL NAME

ISOPARAFFINIC PETROLEUM DISTILLATE
Combustible liquid; irritant

POLY(OXY-I,2-ETHANEDIYL),
ALPHA-TRIDECYL-OMEGA-HYDROXY-

.1

Irritant (eyes and skin)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA thresholds for
carcinogens.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause moderate irritation to the skin. May cause dermatitis.
May cause moderate irritation to the eyes. Vapors, gases, mists or
aerosols may cause irritation to the upper respiratory tract.
Prolonged exposure may cause dizziness and headache./;



D6T hazard is not applicable
Emergency Response Guide is not applicable
Odor: Slight Hydrocarbon; Appearance: White To Off-White, Emulsion

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause moderate irritation to the
skin. May cause dermatitis.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Primary route of exposure;Vapors, gases, mists or aerosols may
cause irritation to the upper respiratory tract. Prolonged exposure
may cause dizziness and headache.

INGESTION EFFECTS:
-may cause gastrointestinal irritation with possible nausea,

vomiting, diarrhea, mental confusion, dizziness and lethargy. Small
amounts aspirated during ingestion or vomiting may cause lung

*j injury, possibly leading to death.

TARGET ORGANS:
Prolonged or repeated exposures may cause CNS depression and/or
defatting-type dermatitis.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Excessive dermal exposure causes defatting and drying of skin.
Excessive inhalation of vapors causes dizziness, headache and
nausea.

4 FIRST AID MEASURES

SKIN CONTACT:
Wash thoroughly with soap and water. Remove contaminated clothing.
Thoroughly wash clothing before reuse. Get medical attention if
irritation develops or persists.

EYE CONTACT:
Remove contact lenses. Hold eyelids apart. Immediately flush eyes
with plenty of low-pressure water for at least 15 minutes. Get
immediate medical attention.

INHALATION:
If nasal, throat or lung irritation develops - remove to fresh air
and get medical attention.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim. Do not induce vomiting. Immediately contact physician.

C-1...



Dilute contents of stomach using 3-4 glasses milk or water.
NOTES TO PHYSICIANS:

This product contains a hydrocarbon solvent. Aspiration into the
lungs will result in chemical pneumonia and may be fatal.

5 FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type).

EXTINGUISHING MEDIA:
* dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

6 ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreementa permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

, j_ 7 HANDLING & STORAGE

HANDLING:
Clean spill immediately. Wash contaminated skin promptly.

STORAGE:
Keep containers closed when not in use. Protect from freezing.

)" Product forms an unusable solid that can not be thawed, even at
room temperature, if subjected to freezing conditions.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION
-I

EXPOSURE LIMITS

CHEMICAL NAME

ISOPARAFFINIC PETROLEUM DISTILLATE
PEL (OSHA): 400 PPM
TLV (ACGIH): NOT DETERMINED

POLY(OXY-I,2-ETHANEDIYL), ALPHA-TRIDECYL-OMEGA-HYDROXY-
PEL (OSHA): NOT DETERMINED

TLV (ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:

Adequate ventilation to maintain air contaminants below exposure

limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR

1910.134 AND ANSI Z88.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER



WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED

WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with organic vapor cartridges and dust/mist
prefilters.

SKIN PROTECTION:
viton gloves-- Wash off after each use. Replace as necessary.

EYE PROTECTION:
splash proof chemical goggles

9 PHYSICAL & CHEMICAL PROPERTIES

Specific Grav.(70F,21C) 1.034 Vapor Pressure (mmHG) - 18.0
Freeze Point (F) < 23 Vapor Density (air=2) > 1.00
Freeze Point (C) < -5
Viscosity(cps 70F,21C) 2300 % Solubility (water) ND

Odor Slight Hydrocarbon
Appearance White To Off-White
Physical State Emulsion
Flash Point P-M(CC) > 200F > 93C
pH 1% Sol. (approx.) 4.8
Evaporation Rate (Ether=l) < 1.00

NA = not applicable ND = not determined

*/ 10 STABILITY & REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:

Will not occur.
INCOMPATIBILITIES:

May react with strong oxidizers.
DECOMPOSITION PRODUCTS:

Thermal decomposition (destructive fires) yields elemental oxides.
INTERNAL PUMPOUT/CLEANOUT CATEGORIES:

3 "B"

11 TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >2,000 mg/kg

NOTE - Estimated value
Dermal LD50 RABBIT: >2,000 mg/kg

NOTE - Estimated value

12 ECOLOGICAL INFORMATION
-/

AQUATIC TOXICOLOGY

Ceriodaphnia 48 Hour Static Renewal Bioassay
LC50= .09; No Effect Level= .06 mg/L

Daphnia magna 48 Hour Static Renewal Bioassay
LC50= 2.4; No Effect Level= .39 mg/L

Fathead Minnow 96 Hour Static Renewal Bioassay
LC50= 5.1; No Effect Level= .8 mg/L



BIODEGRADATION
BOD-28 (mg/g): 132
BOD-5 (mg/g): 122
COD (mg/g): 850
TOC (mg/g): 320

13 DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA

hazardous waste identification number is
Not applicable.

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding

the proper disposal of this material.

14 TRANSPORT INFORMATION

DOT HAZARD: Not Applicable
UN / NA NUMBER: Not applicable
DOT EMERGENCY RESPONSE GUIDE #: Not applicable

15 REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):

.. Treat as oil spill
FOOD AND DRUG ADMINISTRATION:

Generally recognized as safe (GRAS) for papermaking applications

that may contact aqueous and fatty food per 21 CFR 170.30.
SARA SECTION 312 HAZARD CLASS:

Immediate(acute);Delayed(Chronic)
SARA SECTION 302 CHEMICALS:

No regulated constituent present at OSHA thresholds
.1 SARA SECTION 313 CHEMICALS:

No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC

ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

This product contains these chemicals known to the state of

California to cause cancer and/or reproductive toxicity:
CAS# CHEMICAL NAME
79-06-1 ACRYLAMIDE
7758-01-2 POTASSIUM BROMATE
5064-32-3 NITRILOTRIACETIC ACID,TRISODIUM SALT

(NTA.3NA)
50-00-0 FORMALDEHYDE
75-21-8 ETHYLENE OXIDE (OXIRANE)

MICHIGAN REGULATORY INFORMATION

No regulated constituent present at OSHA thresholds

16 OTHER INFORMATION
.o-



NFPA/HMIS

Health
Fire
Reactivity
Special
(1) Protective Equipment

CODE TRANSLATION

2 Moderate Hazard
1 Slight Hazard
0 Minimal Hazard
NONE No special Hazard
B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG

-I

MSDS status:

EFFECTIVE
DATE

29-JAN-1997
28-OCT-1998
01-JUN-1999
19-MAY-2000
13-AUG-2001
01-APR-2004
02-AUG-2004
01-FEB-2006

REVISIONS TO SECTION:

2,8
15
3,4
4
15
2
8,15

SUPERCEDES

** NEW **
29-JAN-1997

28-OCT-1998

01-JUN-1999

19-MAY-2000

13-AUG-2001

01-APR-2004

02-AUG-2004

(

(I )
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Material Safety Data Sheet
Zinc acetate dihydrate

ACC# 25250
- , ,-

MSDS Name: Zinc acetate dihydrate
Catalog Numbers: AC207640010, AC317215000, S80246, S93399, Z20-500
Synonyms: Acetic acid, zinc salt, dihydrate.
Company Identification:

Fisher Scientific
I. Reagent Lane
Fair Lawn, NJ 07410

For information, call: 201-796-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

Male" Ile
qgT, , _f g#TR0,0K ,, WE RNA-- ........

5970-45-6 lZinc acetate dihydrate > 98 unlisted

EMERGENCY OVERVIEW

Appearance: white solid.
Warning! Causes eye irritation. May cause skin and respiratory tract irritation. May be
harmful if swallowed.
Target Organs: Eyes.

Potential Health Effects
Eye: Causes eye irritation.
Skin: May cause skin irritation. May be harmful if absorbed through the skin.

.Ingestion: May cause irritation of the digestive tract. May be harmful if swallowed.
( halation: May cause respiratory tract irritation. May be harmful if inhaled.

ý- ronic: Chronic exposure may cause kidney damage.

file:///EI/!111-Exelon%20Retreival/1000-0607.him (1 of 7)6/22/2005 8:40:48 AM
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~1~i tv l eaure a

Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the
upper and lower eyelids. Get medical aid.
Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while
removing contaminated clothing and shoes.
Ingestion: Get medical aid. Wash mouth out with water.
Inhalation: Remove from exposure and move to fresh air immediately.
Notes to Physician: Treat symptomatically and supportively.

General Information: As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear.
Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or chemical foam.
Flash Point: Not applicable.
Autoignition Temperature: Not applicable.

i-•xplosion Limits, Lower:Not available.
,_pper: Not available.

.'1/"FPA Rating: (estimated) Health: 2; Flammability: 1; Instability:

E ~~_ _ir 0_

General Information: Use proper personal protective equipment as indicated in Section
8.
Spills/Leaks: Vacuum or sweep up material and place into a suitable disposal container.
Avoid generating dusty conditions. Provide ventilation.

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash
before reuse. Use with adequate ventilation. Minimize dust generation and accumulation.
Avoid contact with eyes, skin, and clothing. Avoid breathing dust and fume.

V....orage: Store in a cool, dry place. Store in a tightly closed container.KS

file:I//EI/llll-Exelon%20Retreival/1000-0607.htrn (2 of 7)6/22/2005 8:40:48 AM
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ingineering Controls: Facilities storing or utilizing this material should be equipped
¼vith an eyewash facility and a safety shower. Use adequate ventilation to keep airborne
concentrations low.
Exposure Limits

Mimcacetate .none listed nelt none listed
Zinc acetate dihydrate none listed none listed none listed

[Zinc acetate anhydrous none listed none listed none listed

OSHA Vacated PELs: Zinc acetate dihydrate: No OSHA Vacated PELs are listed for this
chemical. Zinc acetate anhydrous: No OSHA Vacated PELs are listed for this chemical.
Personal Protective Equipment
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.
Skin: Wear appropriate protective gloves to prevent skin exposure.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or
European Standard EN 149. Always use a NIOSH or European Standard EN 149 approved
respirator when necessary.

Physical State: Solid
Appearance: white
Odor: faint vinegar like odor
pH: 6-7 (5% soln)
Vapor Pressure: Not available.
Vapor Density: Not available.
Evaporation Rate:Not available.
Viscosity: Not available.
Boiling Point: Not available.
Freezing/Melting Point:200 deg C (dec)
Decomposition Temperature:200 deg C
Solubility: Very soluble in water.
Specific Gravity/Density: 1.735
Molecular Formula:Zn(CH3COO)2.2H20
Molecular Weight:219.50

•Mg
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Chemical Stability: Stable under normal temperatures and pressures. Loses 2H20 at

C-400oc.
(Conditions to Avoid: Dust generation, excess heat.

Incompatibilities with Other Materials: Strong oxidizing agents.
Hazardous Decomposition Products: Carbon monoxide, carbon dioxide, toxic fumes
of zinc oxide.
Hazardous Polymerization: Will not occur.

f '14"NONM6 t8l.200--y''1? 16,100 .4 
1140"B" WN P. m4falufaut,'!".0, 0, g1. ug I I -MINE -001J'j MOMS-

RTECS#:
•CAS# 5970-45-6: ZG8750000
CAS# 557-34-6: AK1500000
LD5O/LC50:
CAS# 5970-45-6:

Draize test, rabbit, eye: 20 mg/24H Moderate;
Draize test, rabbit, skin: 500 mg/24H Mild;
Oral, mouse: LD50 = 287 mg/kg;
Oral, rat: LD50 = 794 mg/kg;

(-CAS# 557-34-6:
) Oral, rat: LD50 = 2510 mg/kg;

>tCarcinogenicity:
CAS# 5970-45-6: Not listed by ACGIH, IARC, NTP, or CA Prop 65.
CAS# 557-34-6: Not listed by ACGIH, IARC, NTP, or CA Prop 65.

Epidemiology: No data available.
Teratogenicity: No data available.
Reproductive Effects: See actual entry
Mutagenicity: No data available.
Neurotoxicity: No data available.
Other Studies:

in RTECS for complete information.

I

No information available.

ýnemical waste generators must determine whether a discarded chemical is classified as
a hazardous waste. US EPA guidelines for the classification determination are listed in 40
CFR Parts 261.3. Additionally, waste generators must consult state and local hazardous

file:///Ej/1111-Exelon%2CRetreival/1000-0607.htm (4 of 7)6/22/2005 8:40:48 AM
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waste regulations to ensure complete and accurate classification.
IC RCRA P-Series: None listed.

_CRA U-Series: None listed.

el______ 611US g,4141,T1M ILa I ii s5,60

Shipping Name- Not regulated Not Regulated

Hazard Class:
UN Number:

Packing Group:

i .

US FEDERAL

TSCA
CAS# 5970-45-6 is not on the TSCA Inventory because it is a hydrate. It is

('nsidered to be listed if the CAS number for the anhydrous form is on the inventory
V4•OCFR720.3(u)(2)).

CAS# 557-34-6 is listed on the TSCA inventory.
Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b

None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
CERCLA Hazardous Substances and corresponding RQs

CAS# 557-34-6: 1000 lb final RQ; 454 kg final RQ
SARA Section 302 Extremely Hazardous Substances

None of the chemicals in this product have a TPQ.
I SARA Codes

CAS # 5970-45-6: acute.
Section 313

This material contains Zinc acetate dihydrate (listed as Zinc compounds), > 98%,
(CAS# 5970-45-6) which is subject to the reporting requirements of Section 313 of SARA

,itle III and 40 CFR Part 373.
This material contains Zinc acetate anhydrous (listed as Zinc compounds), -%, (CAS#

•-_57-34-6) which is subject to the reporting requirements of Section 313 of SARA Title III
and 40 CFR Part 373.
Clean Air Act:

file:///EI/1111-Exelon%20Retreival/1000-0607.htm (5 of 7)6/22/2005 8:40:48 AM
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This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.

Clean Water Act:
CAS# 557-34-6 is listed as a Hazardous Substance under the CWA.

None of the chemicals in this product are listed as Priority Pollutants under the CWA.
CAS# 5970-45-6 is listed as a Toxic Pollutant under the Clean Water Act. CAS# 557-34-6
is listed as a Toxic Pollutant under the Clean Water Act.
OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.
STATE

CAS# 5970-45-6 can be found on the following state right to know lists: California,
(listed as Zinc compounds), Pennsylvania, (listed as Zinc compounds).

CAS# 557-34-6 can be found on the following state right to know lists: California,
New Jersey, Pennsylvania, Massachusetts.

California Prop 65

California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations
European Labeling in Accordance with EC Directives
•"azard Symbols:

,•) XN
Risk Phrases:

R 22 Harmful if swallowed.
R 36 Irritating to eyes.

Safety Phrases:
S 26 In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice.
S 39 Wear eye/face protection.

WGK (Water Danger/Protection)
CAS# 5970-45-6: No information available.
CAS# 557-34-6: 1

Canada - DSL/NDSL
CAS# 5970-45-6 is listed on Canada's DSL List.
CAS# 557-34-6 is listed on Canada's DSL List.

Canada - WHMIS
This product has a WHMIS classification of D2B.

Canadian Ingredient Disclosure List

CAS# 5970-45-6 is not listed on the Canadian Ingredient Disclosure List.
U ,CAS# 557-34-6 is not listed on the Canadian Ingredient Disclosure List.
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/1-)'SDS Creation Date: 12/12/1997
( evision #4 Date: 11/19/2004

The information above is believed to be accurate and represents the best information currently available to
us. However, we make no warranty of merchantability or any other warranty, express or implied, with
respect to such information, and we assume no liability resulting from its use. Users should make their own
investigations to determine the suitability of the information for their particular purposes. In no event shall
Fisher be liable for any claims, losses, or damages of any third party or for lost profits or any special,
indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been
advised of the possibility of such damages.

.1
(

.1

i,

j
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N National Foam, Inc.
Universal

Alcohol Resistant Aqueous

Material Safety
Data Sheet

Gold 3%
Him Forming Foam (AR-AFFF)

I Section 1.
CHEMICAL PRODUCTICOMPANY IDENTIFICATION

IM2terial Identification
Product: .............. Universal Gold 3%
Synonyms: ......... Alcohol Resistant Aqueous Film Forming Foam (AR-.AFFF)
CAS No: ............ Mixture -No single CAS # applicable

* . Company Identification
Manufacturer National Foam, Inc.

150 Gordon Drivc
P.O. Box 270
Extor, PA 19341-1350

OPEC 9

Emergency Phone Number (610) 363-1400 (U.S.A.)

Section 2. C0!AP0SM0N/TYFORMAj1ON ON INQRE!2IENTS

I/
!Conrnonerits CSru

Water ............................ 7732-18.5
(2-M-thoxymetbylethoxy)PropanoI ............. 34590-94-8 '-

Sodium Decyl Sulfate ................................. 142-870
Alkyl Polyglycoside ........... 132778-08-6
Fluoroalkyl Surfactant .........- 34455-29-3

Section 3. HAZARDS IENTIFICATION

Potential Health Efficts

Inhmiation
No data available.

Skin Cont-wt
Contact with liquid may cause moderate irnriation or dermatitis due to removal of oils from the skin.

Eye Contact
Product is an eye irritant.

Ingestion
No significant signs indicative of any adverse health effect are expected to occur as a result of ingestion.
Acute oral toxicity is >5.0 g/kg body weight in Wistar Albino rats.

Additional )ealth Effects
Existing eye or skin sensitiviy may be aggravated by exposure.

Carcinogenilcity Information
No dam available.
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-. Material Safety
Ki National Foam, Inc. Data Sheet

Universal Gold 3%
Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF)

Section 4. FIRST AID MEAaSU8rES

Inhalation
If inhaled, remove victim to fresh air. Give oxygen or arificWia respiration as needed. Obtain emergency
medical auention.

Skin Contact
In case of skin contact, imnmediately flush skin with copious amounts of water for at Icast 15 minutes.
Remove conutafined clothing and shoes. If irritation occurs. obtain medical attention. Wash contarni-
nated clothing before re-use.

Eye Contact
In case of eye contact, immediately flush eyes with copious amounts of water for 15-30 minutes. Retract
eyelids often. Cont=t a physician.

Ingestion
If swallowed, give victim plenty of water to drink. Do not induce vomiting. Call a physician or poison
control center. Never administer anything by mouth to an unconscious person.

Section 5. FIRE FJGHTING MEASURES

" Flammble PropcrtesK -. Flash Point M/A
Fi e l and Zqlion Hazards

Avoid contact with.water reactive matcxials, burning metals and clectrica~ly energized
equipment.

Extinguishing Media
Product is an extinguishing media. Use media appropriate for surrounding materials.

Special Fire Fighting InstructJons
This product waU produc.e foam when mixed wih water.

Section 6. ACCIDENTAL RELEASE MEASURES

Safeguards (Personnel)

NOTE: Review FIRE FIGHTiNG MEASURES and HANDLING (Personnel) sections before proceeding with
clean-up. Use appropriate Pcrsonal Protective Equipmcnt during clean-up.

Accidental lese Measurg"
Concentrate

Stop flow if possible. Use appropriate protective equipment during clean up. Collect spilled concentrate
with absorbent material. Flush arca with water until it no longer foams. Exercise caution, surfaces may be
slippery. Prevent discharge of concentrate to waterways or into biological sewer trezanent systems. Dis-
posal should be made in accordance with federal, state and local regulations.

Foam/Foam Solution
See above. Mlush with water. Prevent discharge of foam/foam solution to waterways or into biological
sewer treatment systems. Disposal should be mada in accordance with federal, state and local regulations.

August 21, 1995 NATIONAL FOAM, INC. - 150 Gordon Drive * P.O. Box 270 Page 2 of 6
Exton, PA 19341-1350 * Emergency Telephone (620) 363-1400 1, 5c)j -Its,

A Chubb Security Group Company
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Ni. National Foam, Inc.r Universal
Alcohol Resistant Aqueous

I Gold 3%
Film Forming Foam (AR-AF FF)

Section 7. HAN0LING AND STnRAGIF

handling (Personnel)
Avoid contact with eyes. skin or clothing. Avoid ingestion or inhalation. Rinse si-n and eyes thoroughly in
case of contact. Review HAZARDS and FIRST AID sections.

Storage
Recommended storage environment is within 35SF (2*C) - 120F (49=C). Store product in original shipping
container or tanks designcd for product storage.

Section 8. IEXP12SURE CONTROLS/PERSONAL PROTECTION

Engecrigr Controls
Special ventilatior is not required.

Personal Protective Euiipment
A.

Respiratory
Recommended exposure limits (OSHA-PEL and ACGOI-TLV) have not been determined for this mateial.
Tho need for respiratory protection should be evaluated by a qualified health specialist.

ProtectiveClothing
Rubber or PVC gloves rcommended.

Eye Protection
Safety glasses, face shield or chemical splash goggles must be worn when possibility exists for eye contact.
Contact lenses should not be worn. Eye wash facilities are reconmuended.

Other Hygienic Practices
Use good personal hygiene practices. Wash hands before eating, drinking, smoking, or using toilet facilities.
Promptly remove soiled clothing and wash thoroughly before re-use.

Exuosure Guidefn=

Exposure Limits
(2-Mezhoxymethyletboxy) Propanol (34590-94-8)

Material Safety
Data Sheet

*t .

0

PEL(OSHA)

ThY (ACcffi

100 ppm. 8 hr.
150 ppni. 15min.
.100ppm 8 BhL*
150 pprm. 15 min.

TWA Skin
STEL Skin
TWA Skin
STEL Skin

(7
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Material Safety
• Ni National Foam, Inc. Data Sheet

Universal Gold 3%
Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF)

Section 9. PHYSICAL AND CHEMICAL PROPERTIES

Physical Data

Boiling Point ............................ Not applicable
Vapor Pressure ......................... Not applicable
Vapor Density ......................... Not applicable
Vapor Density .......................... Not applicable
Melting Point ........................... Not applicable
Evaporation Rate .................... <1 (Butyl Acetate = 1.0)
Solubility in Water ................... 100%
pH ............................................ 8.0
Specific Gravity ..................... 1.025 @ 25TC
Odor ......................................... Mild, pleasant
Form ............................... .Viscous liquid
Color ........................................ Straw yellow

Section 10. .STABILrTY AND _.EACTIVITY

Chemical Stability
Stable.

Incompatibility, Materials to Avoid
Avoid use of product on burning metals, electncally-energized equipment and contact with water reactive
matierals.

Polymerization
W-il not occur.

Section 11. TOXICOLOGICAL INFORMATION

Marnmalian Toxicit .
Ingestion

This material was not toxic when administered to Wistar Albino rats at an acute oral dose of 5g/kg body
weight.

Eye
Animal testing indicates this material is a primary eye irritant when tested undiluted on New Zealand White
Rabbits.

Skin
Animal testing indicates this material is not a primary skin irritant when tested undiluted on New Zealand
White Rabbits.

Inhalation
No dam available at this time.

Carcinogenic, Developmental, Reproductive, Mutagenic Efrects
No data available on ttis material.

SI.
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N National Foam, Inc.
* I "Universal

Alcohol Resistant Aqueous
Gold 3

Film Forming Foam

Material Safety
Data Sheet

-%
(AR-AFF F)
% I 'I

Section 12. ECOLOGICAL INFORMATION

Ecotoxicological 1iformation Aquatic Toxicity
96 hr. Row Through LC5. for Fathead Minnows (pimephaics promelas) is reported to be
greater than 500 ppm

Environmental Fate
BODs - 91,500 mg/kg
COD ......... 290,000 mg/kg

Section 13. DISPOSAL CONSIDERATIONS

Water Disposal
Do not flush to waterways or into biologica sewer . treatmnt systems. Disposal should be made it SCc-
dance with federal, swe and local regulations.

Section 14. TRANSPORTATION INFORMATION

Shipping Information
Pr6per Shipping Name .. Fire Extinguishers or Compounds NO.LB.N.
Hazard Class ......................... None
UN No ................... .. None

Section 15. REGULATORY INFORMATION

U.S. F'EDRAL REGULATIONS

TOXIC SUBSTANCES CONTROL ACT (TSCA)
All components of this product are listed in the TSCA inventory.

N.

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1988 (SARA), TITLE MI
SECTION 302M3O4

There arm no components of this material with known CAS numbers which are on the Extremely Haznrdous
Substances (EHS) list

SECTION 311 & 312
Based on available information, this material contains the following components which arc classified as the
following health and/or physical hazards according to Section 311 & 312

(2-Methoxymethylethoxy) Propanol34593-94-8 (Flammability)

SECTION 313
This material doe= not contain any chemical components subject to Sectdon 313
reporting requirements. 0

i 5cScO-1L~
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N National Foam, Inc.
- Universal Gold 3%

Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF)

Section 15. FIEGUIATORY iNFORMATION (co2ntinued)

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT (CERCLA)
This matceial does nor contain any componcnts subject to the repor-ting rcquiremc rC of CERC.A.

OTIEER REGULATORY INFORMATION
None.

STATE REGULATIONS

PENNSYLVANIA RIGHT-TO-KNOW HAZARDOUS SUBSTANCES LIST PA Hz.idous Substances present
at levels greater 0h=a 1%:

(2.Methoxymethylethoxy) Propanal 34590-948

w

Sectfon 16. OTHER INFORMATION

NYPA Rating

Health ....... .......... 0
Flammabilily ................... 0
Reactivity ..................... 0

ADfDTONAL INFORMATION

Material Safety
Data Sheet

I1 Eummarya

8/21/95 ............... Revised to ANSI format,

For further infarmazion, sec National Foam Technical Data Sheet for Universal Gold 3%,

The information contained herein is furnished without warranty either expressed or implied. This
data sheet is not a part of any contract of sale. The information contained herein is believed to be
correct or is obtained from sources believed to be generally reliable. foweycr'it is the rcsponsibll-
ity of the user of these materials to investigate, understand and comply with federaL, state and local
guidelines and procedures for safe handling and use of these materials. National Foam, Inc. shall
not be liable for any loss or damage arising directly or indirectly from the use of this product and
National Foam, Inc. assumes no obligation or liabilities for reliance on the information contained
herein or omissions herefrom.

/2
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Process Water Spill Report
NPDES Permit PA 0009920

Facility

Three Mile Island Unit 1, Dauphin County, Londonderry Township
Post Office Box 480, Middletown, PA 17057

Spilled Substance/Quantity

Leakage from the TMI Unit I Industrial Coolers was observed on April 30, 2003, at about 4:00
p.m. during the start-up of the equipment after the completion of equipment refurbishment
activities. The total leakage rate was estimated to be approximately 1/2 gallon per minute. The
leakage was observed at several locations (i.e., metal seams and joints) on the cooler outer
housing. Leakage from the Industrial Coolers flows onto the Intermediate Building roof and
then travels into the roof drain. The roof drain is hard-piped to the station Yard Drainage
System.

There is no expected impact on discharges from the Yard Drainage System related to the
Industrial Cooler leakage. This assumption is based on the following: 1) the location of the
Intermediate Building is at remote upstream location in the Yard Drainage System; 2) the open
design of the Yard Drainage System contributes to evaporation and natural attenuation in the
soils; and 3) the Industrial Cooler leakage volume is insignificant in comparison to the Yard
Drainage System design flows.

At the time of the leakage the TMI Unit 1 Industrial Cooler water was being treated with a
water-based corrosion inhibitor/deposit control agent, BetzDearborn Continuum 3107, which is
an approved chemical additive under NPDES PA 0009920. A copy of the Material Safety Data
Sheet (MSDS) is attached for information. The concentration of AEC 3107 in the Industrial
Cooler water was in the range of 500 to 550 mg/i at the time of the reported leakage.
Comparative AEC 3107 aquatic toxicity data are listed as follows: Flathead minnow - 96 hour
Static 0% Mortality = 2000 mg/l; and Daphnia magna - 48 hour LC50 = 1,575 mg/I.

Spill Date/Time

The leakage was observed at the TMv Unit 1 Industrial Coolers at about 4:00 p.m. on April 30,
2003. The accessible portions of the Industrial Coolers were repaired over the period from
May 2, 2003, through May 5, 2003. The leakage rate was reduced to an estimated range of five
to ten gallons per hour from the initial estimated leakage rate of 30 gallons/hour. Over the
period starting on May 1, 2003, portions of the leakage have been diverted from the Yard
Drainage System, collected and transferred to the TMI Industrial Waste Treatment System
(Outfall 701) for treatment and discharge under the NPDES Permit. As of June 12, 2003, a
temporary containment and pump system is in-place to minimize the amount of on-going
Industrial Cooler leakage that is exiting the Intermediate Building via the roof drain.



Spill Report
Page 2 of 5

Regulatory Reporting

PA Department of Environmental Protection - On May 1, 2003, at about 2:00 p.m. Jim
Spontak, PADEP Operations Section, was notified via telephone of the on-going leakage at the
TMI Unit 1 Industrial Coolers. During the conversation, Mr. Spontak agreed that a written
Spill Report could be submitted with the May 2003 NPDES Discharge Monitoring Report
instead of within five days of the spill event as referenced in the Reporting Requirements
section of the NPDES Permit. Subsequent to the verbal notification a follow-up e-mail under
the subject of "Status-Leakage from TMI Industrial Coolers" was sent to Jim Spontak and Jim
Miller, PADEP Permit Engineer, on May 13, 2003. Jim Miller acknowledged receipt of the e-
mail on May 15, 2003. A copy of the e-mail notification is attached for information.

Other Regulatory Notifications - There were no other reporting requirements for this spill
incident. There is no associated off-site release associated with the Industrial Cooler leakage
and the amount of AEC 3107 released was significantly below the listed 40 CFR 302
Reportable Quantity (RQ). The RQ for AEC 3107 as whole product is listed as 6,978 gallons
over a 24-hour period. According to the MSDS the RQ is based on the presence of sodium
hydroxide in the chemical formula. The total Industrial Cooler leakage containing diluted
chemical (500 to 550 mg/l AEC 3107) was estimated to be a maximum of 30 gallons/hour or
about 720 gallons per day over the first several days of the leakage. This maximum leakage rate
containing AEC 3107 was significantly below the listed whole product RQ.

Description and Cause of Spill Event

The leakage was observed on April 30,.2003, when the Industrial Coolers were returned to
service following an annual equipment outage that included cleaning and power washing the
internals, repairing and/or replacing pumps and valves, and the installation of a new cooling
water spray nozzle system. The leakage was occurring from the metal seams and joints
associated with both Industrial Coolers. Leakage from the coolers flows onto the Intermediate
Building roof and then travels to the roof drain which is hard-piped to the Yard Drainage
System.

There are two Industrial Coolers (east and west) located on the Intermediate Building roof The
Industrial Coolers are evaporative-type coolers that are used to cool the ambient air temperature
within the TMI Unit 1 Reactor Containment Building. The TMI Unit 1 Operating License
(U SNRC) requires that the Reactor Containment Building air temperature not exceed an
average of 130 degrees Fahrenheit. Typically, both coolers are operated in the summer months
to maintain the Containment Building temperatures within the specified range. Both Industrial
Coolers can be removed from service in the cooler-temperature months for maintenance,
however at least one Cooler is usually in service to maintain Reactor Building temperature.

The following contributing factors are listed as the potential cause of the leakage: 1) High
pressure washing of the equipment internals may have dislodged scale and debris which was
plugging small holes in the metal seams and joints; 2) The new spray nozzle system was
designed to be more effective in distributing cooling water within the cooler and the new spray
distribution may have caused the wetting of surfaces that were not subject to past operations; 3)
The coolers were not subject to an aggressive inspection requirement for leakage identification
and correction before placing the coolers back into service.



Spill Report
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The following table summarizes the results of observations and monitoring related to the
Industrial Cooler leakage. There has been no off-site release of the Industrial Cooler leakage
and there is no detectable environmental impact from the leakage.

J~aif/Ti~e......Snli Resuts .......... ion
05/01/03 Industrial Cooler - East Leakage occurring from both coolers. Combined leakage rate was
0700 hrs AEC 3107 - 160 mg/I estimated to be 0.2 gpm (12 gallons/hr) versus the initial leak rate

estimate of 0.5 gpm (30 gallons/hr).
05/01/03 Industrial Cooler - West Leakage occurring from both coolers. Significant leakage
1100 hrs AEC 3107 - 520 mg/l, pH = 8.6 diverted from roof drain to collection tank for disposal into IWTS.

Some minor flow to roof drain.
05/01/03 Industrial Cooler leakage - Leakage occurring from both coolers. Plan developed to repair
1130 hrs AEC 3107 - 540 mg/I, pH 8.7 significant leaks on both Industrial Coolers.
05/02/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
1030 hrs -AEC 3107 < 1.0, pH= 8.7
05/02/03 Industrial Cooler Sump - Leakage occurring from both coolers.
1300 hrs AEC 3107 - 126 mg/l, pH = 8.6
05/06/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005. Significant
0850 hrs - AEC 3107 < 1.0, pH1= 8.2 leakage repairs complete on East Cooler. Leakage continues from

West Cooler. West Cooler cannot be removed from service for
repairs due to operation concerns with East Cooler. Leakage
reduce to about 3 to 5 gallons/hour.

05/07/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
2045 hrs - AEC 3107 < 1.0, pH = 8.7
05/08/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
1030 hrs -AEC 3107 < 1.0, pH= 8.2
05/11/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
0400 hrs -AEC 3107 < 1.0, pH= 7.9
05/14/03 Industrial Cooler - West , West Cooler is source of remaining measurable leakage at about
not listed AEC 3107- 111 mg/l, pH = 8.5 3 to 5 gallons/hr. Reduced leakage is flowing to roof drain

pending West Cooler repair.
05/19/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
not listed - AEC 3107 < 1.0
05/21/03 Industrial Cooler - East East Cooler continues to experience scaling and clogging of spray
0945 hirs AEC 3107 - 77 mng/l, pH = 8.7 headers upon return to service. West Cooler repairs are delayed

due to continued East Cooler operation concerns.
05/21/03 Industrial Cooler- West See Above Comment.
0945 hrs AEC 3107- 108 mg/l, pH= 8.7
05/26/03 East Dike Settling Basin (Outfall 005) No impact on YardDrainage System Outfall 005.
1050 hrs -AEC 3107 < 1.0, pH= 7.7
05/28/03 Industrial Cooler - East East Cooler continues to experience scaling and clogging of spray
0645 hrs AEC 3107 - 400 mg/l, pH = 8.7 headers upon return to service. West Cooler repairs are delayed

due to continued East Cooler operation concerns.
05/28/03 Industrial Cooler - West See Above Comment.
0645 hrs AEC 3107-400 mg/l, pH = 8.7
05/28/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
1310 hrs - AEC 3107 < 1.0, pH = 7.8
06/02/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System Outfall 005.
1430 hrs -AEC 3107 < 1.0
06/04/03 Industrial Cooler - East East Cooler continues to experience scaling and clogging of spray
1400 hrs AEC 3107 - 38 mg/l, pH = 8.5 headers upon return to service. West Cooler repairs are delayed

due to continued East Cooler operation concerns.
06/04/03 Industrial Cooler - West AmerGen submits request to PADEP for approval to use two new
1400 hrs AEC 3107 - 26 mg/l, pH = 8.3 chemicals for descaling and cleaning the Industrial Coolers. On

June 5, 2003, PADEP approves use of new chemicals.
06/09/03 East Dike Settling Basin (Outfall 005) No impact on Yard Drainage System OutfaU 005.
1100 hrs - AEC 3107 < 1.0, pH =7.8
06/11/03 Industrial Cooler - East East Cooler continues to experience scaling and clogging of spray
0700 hrs AEC 3107 - 18 mg/l, pH = 8.4 headers upon return to service. West Cooler repairs are delayed

due to continued East Cooler operation concerns.
06/11/03 Industrial Cooler - West One of the approved descaling chemicals is added to the Industrial
0700 hrs AEC 3107 - 18 mg/l, pH = 8.5 Coolers. Betz Depositrol SF502 is being added to the Coolers.
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06/18/03 Industrial Cooler - East Effective June 12, 2003, the bulk of the leakage from the West
1020 hrs AEC 3107 - 16 mg/I, pH = 8.3 Cooler is diverted from the roof drain and is directed to a

temporary catchment and pump system. Collected water is
diverted to a plant sump for treatment at IWTS and discharge at
Outfall 007.

06/18/03 Industrial Cooler - West Leakage from Industrial Coolers to roof drain is insignificant.
1020 hrs AEC 3107 -23 mg/I, pH = 8.5 Visible moisture on Intermediate Building roof area is a result of

Industrial Cooler drift, minor equipment leakage and condensation
from local steam pipes.

06/25/03 The East Cooler operation continues to improve based on the use of the new descaling chemical additive and
the replacement of cooling water spray nozzles. Spray nozzle clogging from scale and debris has decreased.
There is no significant on-going leakage from the East Cooler. The West Cooler continues to leak at a rate of
about 5 to 10 gallons/hour. The leakage is being collected and diverted for treatment under the NPDES
permit. Due to the current increased summer temperatures both Industrial Coolers will most likely be
required to operate through the remaining summer months. Therefore, the repair of the West Industrial
Cooler will be delayed until fall 2003 or the spring 2004. The temporary catchrnent and pump system will
remain in-place until the significant leakage from the West Cooler can be repaired. There is no
environmental impact anticipated from the Industrial Cooler leakage.

Preventive Actions

The following preventive actions were implemented or will be implemented to prevent
recurrence:

1. The East Industrial Cooler and portions of the West Cooler were repaired over the period
from May 1, 2003 to May 5, 2003. The significant leakage from the East Industrial Cooler
was repaired and the East Industrial Cooler was returned to service on May 6, 2003.

2. The majority of the leakage from both coolers (East & West) was diverted to an onsite
portable tank for disposal and treatment at IWTS (Outfall 701) over the period of May 1,
2003, to May 6, 2003.

3. The measurable leakage from the West Industrial Cooler is continuing at an estimated
leakage rate of 5 to 10 gallons per hour. Effective June 12, 2003, the bulk of the leakage
from the West Cooler is diverted from the roof drain and is directed to a temporary
catchment and pump system. Collected water is diverted to a plant sump for treatment at
IWTS and discharged at Outfall 007 under the station's NPDES Permit.

4. Repairs will be made to the West Industrial Cooler after the summer months (either fall
2003 or spring 2004), but before the next cooling season of 2004. The West Industrial
Cooler will remain in service throughout the summer months to assure that the TM[I Unit 1
Reactor Building air temperatures remain in compliance with the TMI Unit 1 Operating
License (USNRC) requirements. The initial plans were to promptly repair the leakage from
the West Industrial Cooler after restoring the East Industrial Cooler to full service. The
East Industrial Cooler continues to experience some scaling and spray nozzle clogging since
its return to service in May 2003. Because of the slightly degraded condition of the East
Industrial Cooler both Industrial Coolers (East and West) are required to remain is service
through the 2003 summer months.



Page 5 of 5
Spill Report

5. Each Industrial Cooler will be inspected and repaired during the next scheduled annual
equipment outage. The equipment will be more aggressively inspected for leakage during
post maintenance testing.

6. The NPDES Permit currently addresses the potential discharge of treated Industrial Cooler
water into the station Yard Drainage System. The potential source of the treated water
listed in the NPDES permit application is associated with annual Industrial Cooler
maintenance. The discharge is described in the current Permit Application, Section C.,
DSN 005, as occurring up to five days per year at a maximum flow of 5,000 gallons per day.
TMI Chemistry/Environmental will discuss with the PADEP the option of revising the
NPDES Permit Application to allow for a continuous release of a de minimis amount of
Industrial Cooler leakage into the Yard Drainage System. The continuous discharge of
small amounts of Industrial Cooler leakage into the station Yard Drainage System will have
no detectable environmental impact on releases from TMI Unit 1.

Submitted By: S.R. Cogley/ 06/?6)0 3

Supervisor. Radwaste and gnvironmental



To: jspontak@state.pa.us, jamesmille @state.pa.us
cc:
From: Scott Cogley/TMI
Date: 05/13/2003 05:11:32 PM
Subject: Status - Leakage from TMI Industrial Coolers

For information here is a brief description of the on-going treated water leakage from the Industrial Cooler
System associated with TMI Unit 1:

" Leakage discovered on April 30, 2003, at about 4:00 p.m.
* Leakage reported to Jim Spontak - DEP on May 1, 2003, via voice mail and then by direct telephone

conversation on May 1, 2003, at about 2:00 p.m.
" Leakage rate was reported at as 0.5 gallons per minute. The leakage path is from several leaks from

the in-service cooler to a roof drain that then enters the station Yard Drainage System.
" The Industrial Coolers contain water treated with Betz Continuum AEC 3107 (anti-scaling chemical).

Betz Continuum 3107 is an NPDES Permit approved chemical.
* The system concentration for Betz Continuum 3107 was analyzed and determined to be in the range

of 500 to 550 ppm on May 1, 2003. The comparative toxicity (96-Hr LC50) is 2000 mg/I for flathead
minnows.

* The system pH was determined to be 8.6 on May 1, 2003.
" Repairs were made to accessible sections of the in-service Industrial Cooler over the period from

Friday, May 2, 2003, through Monday, May 5, 2003, to reduce the overal leakage rate from the
equipmnent. There were several leaking sections of the cooler that were repaired, however several
leaks remain active and cannnot be repaired with the cooler in service.

" The leakage from the in-service Industrial Cooler is continuing at a reduced rate (approx. 1 to 3
gallons per hour) as of Monday, May 12, 2003.

* There is no direct discharge from the leakage via the Yard Drainage System to the river due to the low
leakage rate and distant location at the facility from the Yard Drainage Outfall to the river (Outfall 005).
The leakage will be mixed with rainwater during rain events however the mixed discharge is not
expected to have any detectable influences from the chemical additive (i.e., no effect on pH and no
detectable scale-inhibitor additive, AEC).

* The Industrial Cooler leakage rate is being monitored and and the Yard Drainage System outfall to the
river (DSN 005) is being monitored for AEC and pH. There is no evidence of the Industrial Cooler
leakage reaching the Yard Drainage System.

* The NPDES permit application does address the potential discharge and some releases of Industrial
Cooler treated water (w/AEC 3107) into the Yard Dranage System during maintenance activities.
See NPDES Permit PA 0009920 application sections pertinent to DSN 005.

There are two Industrial Coolers located on the TMI -1 Intermediate Building roof. One cooler is currently
operating and the other is undergoing maintenance. The out-of-service Industrial Cooler is planned to be
returned to service this week. Upon returning the current out-of-service Industrial Cooler to service the
current leaking Industrial Cooler will be removed from service for further inspections and repairs if the
ambient weather conditions permit. Normal summer operations require that both Industrial Coolers be
operated to maintain USNRC license requirements for cooling the reactor building. It is possible that
some Industrial Cooler leakage may continue through the summer months if both coolers are continuously
needed to maintain the required TMI-1 Reactor Building ambient air temperatures. AmerGen will
continue to monitor Industrial Cooler leakage rates and the Yard Drainage System outfall point to the river
(Outfall 005) until further notice.

In accordance with NPDES Permit PA 0009920, Part A., C. Reporting Requirements, 3. Unanticipated
Noncompliance or Potential Polluition Reporting, Item C., Mr Spontak granted a waiver from the written
reporting rerquirements of Part A.,C. 3. Item a. A written spill report will be submitted with the May 2003
NPDES DMR (due June 28, 2003).



Please confirm receipt of this status report.

S. R. Cogley
Supervisor Radwaste And Environmental
(717) 948-8881
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Betzlearborn

BETZDEARBORN MATERIAL D 'I" "

SAFETY DATA SHEET

EFFECTIVE DATE: 02-SEP-1998
PRINTED DATE: 17-OCT-1998

1) CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: CONTINUUM AEC3107

PRODUCT APPLICATION AREA: WATER-BASED CORROSION
INHIBITOR/DEPOSIT CONTROL AGENT.

COMPANY ADDRESS:
BetzDearborn Inc., Water Management Group
200 Witmer Road, Horsham PA 19044
Information phone number (215) - 773-6131

EMERGENCY TELEPHONE (HEALTH/ACCIDENT): (800)-877-1940 (USA)

2) COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingredients as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed. Refer to
additional sections of this MSDS for our assessment of the potential
hazards of this formulation. This product is subject to the Pennsylvania
and New Jersey Worker and Community Right to Know Law.

HAZARDOUS INGREDIENTS:
CAS# CHEM1ICAL NAMIV

1310-73-2 SODIUM HYDROXIDE (CAUSTIC SODA)
Corrosive; toxic (by ingestion)

No component is considered to be a carcinogen by the National Toxicology
Program, the International A ency for Research on Cancer, or the
Occupational Safety and Health Administration at Pennsylvania thresholds
for carcinogens.
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PRODUCT NAME: CONTINUUM AEC3107
EFFECTIVE DATE: 02-SEP-1998

'•NON-HAZARDOUS INGREDIENTS:
CAS# CHEMICAL NAME

7732-18-5
109578-44-1

78266-09-8

WATER
2,3-CXIRANEDICARBOXYLIC ACID,DISODITJM
SALT,HOMOPOLYMER (AEC)
2-PROPENOIC ACID POLYMER WITH 2-HYDROXY-3-
(2-PROPENYLOXY) -I-PROPANE SULFONIC ACID,SODIUM SALT

PAGE 2 CONTINUED
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PRODUCT NAME: CONTINUUM AEC3107
EFFECTIVE DATE: 02-SEP-1998

3) HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

CAUTION

May cause slight irritation to the skin. May cause moderate
irritation to the eyes. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard is not applicable
Emergency Response Guide is not applicable
Odor: Slight; Appearance: Yellow, Liquid

Fire fighters should wear positive pressure self-contained breathing
apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
Primary route of exposure; May cause slight Irritation to the skin.

ACUTE EYE EFFECTS:
May cause moderate irritation to the eyes.

ACUTE RESPIRATORY EFFECTS:
Mists/aerosols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation with possible nausea,
vomiting, abdominal discomfort and diarrhea.

TARGET. ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
May cause redness or itching of skin.

PAGE 3 CONTINUED
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PRODUCT NAME: CONT]NUUM AEC3107
EFFECTIVE DATE: 02-SEP-1998

4) FIRST AID MEASURES

SKIN CONTACT:
Remove contaminated clothing. Wash exposed area with a large
quantity of soap solution or water for 15 minutes,

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment.

INHALATION: .
Remove victim from contaminated area to fresh air. Apply
appropriate first aid treatment as necessary.

INGESTION:
Do not feed anything by mouth to an unconscious or convulsive
victim, Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

5) FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:
Fire fighters should wear positive pressure self-contained breathing
apparatus (full face-piece type),

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.

FLASH POINT:
> 200F > 93C P-M(CC)

6) ACCIDENTAL RELEASE MEASURES
PROTECTION AND SPILL CONTAINMENT:

Ventilate area. Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container.
Flush area with water. Wet area may be slippery. Spread sand/grit.

DISPOSAL INSTRUCTIONS:
Water contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7) HANDLING AND STORAGE

HANDLING:
Alkaline. Do not mix with acidic material.

STORAGE:
Keep containers closed when not in use. Do not freeze. If frozen,
thaw and mix completely prior to use.
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PRODUCT NAME: CONTINUUM AEC3107
EFFECTIVE DATE: 02-SEP-1998

8) EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMITS
CHEMICAL NAME

SODIUM HYDROXIDE (CAUSTIC SODA)
PEL (OSHA): 2 MG/M3
TLV (ACGIH): 2 MG/M3(CEILING)

ENGINEERING CONTROLS:
Adequate ventilation to maintain air contaminants below exposure
limits.

PERSONAL PROTECTIVE EQUIPMENT:
Use protective equipment in accordance with 29CFR 1910 Subpart I

RESPIRATORY PROTECTION:
A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR
1910.134 AND ANSI Z88,2 REQUIREMENTS MUST BE FOLLOWED WHENEVER
WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.
USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED
WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with dust/mist filters.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:
splash proof chemical goggles

9) PHYSICAL AND CHEMICAL PROPERTIES
Specific Grav.(70F,21C) 1.275 Vapor Pressure (mmHG)
Freeze Point (F) 15 Vapor Density (air-I)
Freeze Point (C) -9
Viscosity(cps 70F,21C) 56 % Solubility (water)

- 18.0
< 1.00

100.0

Odor
Appearance
Physical State
Flash Point P-M(CC)
pH As Is (approx.)
Evaporation Rate (Ether-i)

Slight
Yellow
Liquid
> 200F > 93C
> 13.0
< 1.00

NA - not applicable ND = not determined
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PRODUCT NAME : CONTINUUM AEC3107
EF.FECTIVE DATE: 02-SEP-1998

10) STABILITY AND REACTIVITY

STABILITY:
Stable under normal storage conditions.

HAZARDOUS POLYMERIZATION:
Will not. occur.

iNCOMPATIBILITIES:
May react with strong oxidizers.

DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides,

BETZ INTERNAL PLIMPOUT/CLEANOUT CATEGORIES:
"B"ý

11) TOXICOLOGICAL INFORMATION
Oral LD50 RAT: >2,000 mg/kg

NOTE - Estimated value
28 Day Oral RAT:

NOTE - 100% polymer at 1,000 mg/kg/day caused no treatment related
toxicity

Dermal LD50 RABBIT: >2,000 mg/kg
NOTE - Estimated value

Non-Ames Mutagenicity MOUSE:
NOTE - 100% polymer ,s negative in the In Vivo Bone .Marrov
Micronucleus Assay

P.S

PAGE 6 CONTINUED
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PRODUCT NAMNE : CONTINUUM AEC3107
EFFECTIVE DATE: 02-SEP-1998 K)

ri

121 ECOLOGICAL INFORMATION
AQUATIC TOXICOLOGY

Mysid Shrimp 48 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.

10% Mortality: 8000 mg/L
No Effect Level: 4000 mg/L

Sheepshead Minnow 96 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.

No Effect Level: 8000 mg/L

Fathead Minnow 96 Hour Static Screen with 48-Hour Renewal
pH of test solutions was adjusted to a level of 6-9. No
mortality was observed in highest concentration tested.

0% Mortality: 2000 mg/L

Daphnia magna 48 Hour Static Renewal Bioassay
pH of test solutions was adjusted to a level of 6-9.

LC50: 1575 mg/L
No Effect Level: 1300 mg/L

BIODEGRADATION
COD (mg/gm):
TOC (mg/gm):
BOD-5 (mg/gm):
BOD-28 (mg/gm):

286 Calculated
121 Calculated

10 Calculated
24 Calculated

13) DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is
D002 = Corrosive{pH).

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal regulations. Consult state and local regulations regarding
the proper disposal of this material.

14) TRANSPORT INFORMATION
DOT HAZARD: Not Applicable
UN / NA NU1MER: Not applicable
DOT FMERGENCY RESPONSE GUIDE #: Not applicable

PAGE 7 CONTINUED
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PRODUCT NAME: CONTINUUM AEC3107
EFF-ECTIVE DATE: 02-SEP-1998

15) REGULATORY INFORMATION

TSCA:
All components of this product are listed in the TSCA inventory.

CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
6,978 gallons due to SODIUM HYDROXIDE (CAUSTIC SODA);

SARA SECTION 312 HAZARD CLASS:
.Immediate~acute)

SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA thresholds

SARA SECTION 313 CHEMICALS:
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT 1PROPOSITION 65) CHEMICALS PRESENT:

No regulated constituent present at OSHA thresholds

MICHIGAWRREGULATORY INFORMATION

... onstituent present at OSHA thresholds

16) OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION

Health 1 Slight Hazard
Fire i Slight Hazard-
Reactivity 0 Minimal Hazard
Special ALK pH above 12.0
(1) Protective Equipment B Goggles,Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG
EFFECTIVE

DATE REVISIONS TO SECTION: SUPERCEDES

MSDS status: 17-JUN-1997 ** NEW **
03-OCT-1997 ;EDIT; 9 17-JUN-1997
ii-JUN-1998 12 03-OCT-1997
02-SEP-1998 12 11-JUTN-1998
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AmerGen Energy Company, LLC Telephone: 717-944-7621 An Exelon/British Energy Company
Three Mile Island Unit,
Route 441 South, P.O. Box 480

Middletown, PA 17057

June 26, 2003
5532-2003-034

Mr. Randy King
Bureau of Water Quality Management
PA Department of Environmental Protection
909 Elmerton Avenue
Harrisburg, PA 17110-8200

Dear Mr. King:

SUBJECT: MAY 2003 - DISCHARGE MONITORING REPORT (DMR)
NPDES PERMIT PA 0009920
THREE MILE ISLAND UNIT 1

In accordance with the conditions of NPDES Permit PA 0009920 please find attached the
completed monthly DMR forms and two Supplemental Form Ws for May 2003. There were no
exceedances of effluent limitations reported during this monitoring period. Also, as requested by
the Department attached is a spill report for leakage from the TMI[ Unit 1 Industrial Cooler
System.

Should the Department have questions concerning this submittal or require additional
information please contact Scott Cogley, Supervisor, Environmental and Radwaste at
(717) 948-8881 or e-mail at scogley@amergenenergy. com.

Sincerely,

G. H. Gellrich

Plant Manager

GHG/src

Attachments

cc: NPDES Discharge Monitoring Reports
USEPA Region III - Water Protection Division
1650 Arch Street
Philadelphia, PA 19103-2029



PIERMITTEE NAME/ADD~RESS 17wF&.i ItyN/.Lo-.tis (fD(#en#a,

NAME C- U~ L.G
ADDRESS

FACILITY rs I ** I p-r'(1-0 L.rC
LOCATION r ow

E PRE

NATIONAL POLLUTANT OISCHAROE ELIMINATION SYSTEM INPDESJ
DISCHARGE MONITORING REPORT (DMR)

PERMIT NUMBER DISCHA•OE NUMBER

MONITORING PERIOD ,_

F~orm NApprovecii.0

~S U113R 'D 3
FliNAL

GO L-(lt -,SETAT ION I5-1F'.* --I .L~''.4r'...'r.~\a

YEAR MOI DAY I YEA MO/ DAY
P. I70.)J7--O-4-CFROM 031 .C-] P-L TO Oq Qq ",2I NOTENO RD IStCoARGE I I lom

NO tE: Read Instructions before completing Whe form.

T

NAMEFT1TLE PRINCIPAL EXECUTIVE OFFICER 1 -tyudrpensity of law that this document and all slttarhenti wereprepared und.. *nry direction orsuperrtiso.. in accordance with a system designedIo assure that qontifled Personnel property g.iaher and evaulone the Informnation

sumttd Base Georc -ny Inqsly I thep non orp -h .n i.aen ch. systems.G. H Ge lri h o thse ersos dr-fy rsposibe fr gaherng he nfomatonthe InirmlonnImn
Plant Ilanager sohnsllled K to thehbetorn~ykno~s,gledg and belief, te.accurate. and eepee

_____________________________________________ I n. a"are that there %" slignifiats penalties fro subindlfng raina tnoronniton
TYPED OR PRINTED including the possibilityor lineandImsprisonmsent for knowintg Y4nltaun

OMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference gil ettechments here)
1-.: . T: PERIf FOR OTHER I SSee Supplemental Form W for comments and expl-anations.
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PEAtMIiTTE NAMEJAODRESS (oflVD t) NATIONAL POLLUTANT DISCHARGE E'UMINATION SYSTEM INPOES)
AME IE 'DISCHARGE MONITORING REPORT (DMRJNAME ihi'•':•i!, E 'I'"Y 01,1 LLC:•

ADDRtESS 1:..

E,. "'". •_ .4_ '50UrH PERMIT NUMBER DISCHARGE NUMBER

T -, .•_•.i " ""- - MONITORING PERIOD
C IYEARI MO IDAY YEARl MO DAY

LOCATION .A i7057--048CFROM u..9 1.jj TO LQ3 I
.. 1- L: 1 AM E, P, v 'C, E. PRES

IForm Approved.
OMB No. 2040-0004

F- •U IR.AL

.",-,0- D-AR," "•* i*
NOTE: Read Instructions before completing this form.

ENTRATION NO. FREOUENCY SAMPLE

OF

EX ANALYSIS TYPE

'C'

I

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER cerlroy rder ptflaty diretior o sf ln (httrsdoounse r and mli Wlwh menb werer
________________________________________ prp-rd .,,d- nmy dI,_o"tt or netoaIn -o~rd.-~ With A 3ystes designed

to as•ure that qualIfled pemnnef properly lather and evaluate the Int•ormation
subhelled. Based on moy Inquly o he pon o Persons who manage the system,

G. H. Gel inch or those person dlrectly tamil 1ýr gathering the Informsation, the Infornmation
Plan Man ger bmileclk to he est (my n~owedga..d ierf- . and casoplete.I am aw ar e th at therm t•a sign if an t n l tf or r o bndlt ng raise Inrarms a toa ,

TYPED OR PRINTED Including the posiblIty oflnm anid Imprinmnrent forlsnowlng v!elIAtion.r

:OMMENTS AND EXPLANATION OF ANY VIOLATIONS fRefirence all attachment 'here) * No Discharge.
1-': 1,.! M 0 LE41GINCY fI CHA P,.E FROM UNIT 1- t THE -VENT THAT OUTFATLL 001 13E C 1. BELOCrKED.

...-- -r...:, rt ," iA ;,j SCI.HARG.-O.FAr LL .,-, r-0-3.',.""- IF FOR A" DI I QNAL 711"... 'E...- B.
SAge !S os 8-IALL
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PERMITTEE NAMEJADDRESS (11A F-0117 o'I. fk~-~l

NAME C 0Jj~ LF L C

ADDRtESS

FACILITY C

LOCWAT)ON ... i"r-

flJ;2.:.. ivti I~;,~r'~ REE-

NATIONAL POLLUTANT DISCHAROE ELIMINATION SYSTEM (NPDESJ
DISCHARGE MONITORING REPORT (DMR1

PERMIT NUMBER ~OEN~9~

Form Approved.
OMS No. 2040-0004

OO;4-EM:ER@E!F~'4Y UNIT f. T ,?.C;"OG".

NO,•"* t D'.3CHAPE If "-1

NOTE: Read Inotructlonm before completlng this form.

1 7057--f148C) I MONITORING PERIOD
I YERI O IDAYJ I [IYEA I DAY

17MI f-O483 1R051 CLll TO

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPLE
EX OF

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

• F:.- SAMPLE z . 4- * -- . €.-r . I *.•

MEASUREMENT

S -. ~~~~~PERMI .*i 2  RR3~~-

-...kRE-.Q"LJ¢r• IE A tURM*ENV. fiT- • J'-1 --- "" ••L•,• •••= i i l

SAMPLE r' .. -. . (-12.*---*
MEASUREMENT

........... %"ALUE MT--:-.U_ _KAN

. .- rE
T  

_ SAMPLE . ... - - -. r . ..- -- * 1 9 ,

MEASUREMENT

N.:"C- - SAM PLE . .- - -.- * "

F- 1, MEASUREMENT

... .. .. ....... ... ... .. - . ... ... . .... . . ,•* ' j :•.A ",

SAMPLE

MEASUREMENT

r'. ~SAMPLE 41- 4-1- 4ý k 'ý--~

MEASUREMENT ** ** *

o PERMIT • .- o.., f*... ,,.-**~* .... ~ ,.-*J~- ........,..
~c''NGE L)II ___________________ R

SAMPLE
MEASUREMENT

or iho. poroom dirotily nopoodbh tr gatherIn he Inroormilon, rho ttnrorntloo

P1lant Manager r.brre,,t•hs lrkowed .....tn aeurlor.,I.ni.pll SlIS$ATURIE OF PAIN•fAL EXECUIITVE 7171I 948-8400 03 0b 26
Ino~ghpodI~ytlsohpiomotokoro,~~um FICRO UhRIE GN AREA NUMBER YE AR MO DAY

OMMENTSa ANDe pAL N U ' r IL U~ Iaaenalt o lawthat dcuments and al atcmnos we ischargeNEDATTYP~m E D PRNCPA PRIN T W O IE R prprdudr• . my• dmlt7 or f a mperisorIn sxrrsn ý wit h arx. systeUomL designedUH RIEOA EN C

G... . . . .. . ... Ge lr c or. thos peron dl=l resp=• , .. . onil, Im gahrn . . . .ino d n _h nor a

OMMENT5 AND EXPLANATION OF" ArNY VIOLATIOUNSt l~otrence aff attschments herej No Di~scharge°.H.I2 ""2 .-.. EiFC-"ENCY' DISCHARGE FROM UNIT 1 IN THL=. E\v'E"v" UNIT 1 NECHANICAL. DRAFT COL.NG TONER BCNr, ! i
C}'•,i'[l;. T-%iiA'L.I:: -- 1••L T3 TTJ- TT c~FF L 1\-I G•-' U-F-' ' I R F. MF 1'. T UT 00-1. ,EE .UI.,MlNTE,. Page 3 of 8
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PERMITTEE NAME/ADDRESS F-di N.ty ft.tOffrl

NAME CN O C0 LL C
ADDRESS ''1.~

FACII-17Y lj r C i\- Vj t i*

V.CT* i A L~l P4 PA

NATIONAL PO.LUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DMR) r- J0

PERMIT NUMBER DHENU F I- f I
! .7" 057l" -040 .o' IIMONITORING PERIOD 1uTFAL "

YEA I._ I YEAR I MMO DAY
17C7--O/'-4BPCXRoM -1 jjZ1 KJ1 TO [ 2 UJ- 1 . **N D'ISC-H:

Form Approved.
OMB No. 2040-0004

AR@E c pt this form.
rnm before completing thle form.'

NOTuE: Read Instructic

I

I I I

PNo Discharge. See Attached Spill Report for additional
information related to Industrial Cooler leakage,
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PERMITFEE NAME/ADDRESS (7e Fsedh,,)IWLý.Iio V(Djfrona

NAME ?ii ERGiViO C01 LýLC

ADDRESS

!.!!E4-11 5-0UTI--
r~ r~]~;4pP

FAAL[T -1- EFiGY (213 I-LC.
LOCATION- Frh~l

q Ki W -LL. 11! MS"1/ ICE P R E'

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYsTEM VNPDESJ
DISCHARGE MONITORING REPORT DMR)j

PERMIT NUMBER DISCHARGE NUMBER

Form Approved.
OMB No. 2040-0004

S. L12, R 033."
F- FINAL

O[)TF?-%!i_ 101i - STPA' 17,-17-0460 MONITORING PERIOD 1
LYRMO DAY YEAR MO M DAY

fn, i -70*.7-O. .c6F'ROM 023t C - .j TOL ' 4 . 'I A N t_..3• Nn..I'.
NOTE: ReHd Instructiot. before completing this form.

J

I

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I rrleliy ?nde ptnally of liw that this douimnt and all attachments were_prepasrd under my dir•econ or superv-ison In accordance with a system designedI. n re thit quillited pe-onnel proprly g•ther a.d e-alust, th Information

G.umild Bare Geon my In nqsuiry ofttse persons or Peronnsm who msanage tOwsystem,G. H. Gellrichor thos -raom, directly reponsble rarg•lhering the In[©lmnldon, the Inronnallon
Plant Manager b i , to the best of my know.ledge and bttr, true, acurate, and co.plte.

I am -ero e that thr- a- sig• MInt penalte for subriting fa rlse Information,
TYPED OR PRINTED Incdudlng tih possibllity or line and Imprlsonmenl for knowing s!oltlon.m

.OMMENTS AND EXPLANATION OF ANY VIOLATIONS [Refirence all attachments
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PERMITEE NAMJADDRESS , "NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)NAME AE. CCE,,A0.RES aNF1iY L.d L DISCHARGE MONITORING REPORT (DMRI

ADDR~ESS r Ho
A,-'-- .. I [ul- 1 P NSCHARGENUSE•

.... -PA 170.57-0490 MONITORING PERIOD
FACIrY , i-1E .,..'. CO LLC IYEARI MO., DAY YEARTMO

LOCATION., PA i-57--4oFROM I ,, TO
f' LI.t V41 nr-rr

Form Approved.
OMB No. 2040-0Q04

MAJOR

~Is 1W R ITE 0Y 3-A~

NOTE: Read Instructions beforo completing this form.

[TRATION " NO. FREQUENCY SAMPLE
OF1 X ANAYS~s TYPE

MAXIMUM UNITS E ANALYSI TYPE

,, , * *I-

I
I Certly ander penalty oftiw Ihit thtldoeurentl and all altachmentsw er
prepared under my direction or supervidson In accordance with a syslem designed
to aosrel that quallnfed personnel properly galher and evaluate the Inrormatton
submitted. Based on my Inquiry o the persomn or peeroas who mange ish system,
or those perom dir-ectl

7 esponsible far gathering the Informat.on, tihe Informatoan
submitted Is, to the hest or my knowledge and bellef, true, accurate, and complete.
I am ameare that there .me slgnificant penalties for subndtting fa'ls Informnaton,
Indudint the possibility of JIne and Imprlsonmmint for knowaing Y!olaloam.

:OMMENTS AND EXPLANATION OF ANY VIOLATIONS (Refirence a#l attachments here)
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PEAMITTEE NAME/ADDFAESS (7-" ktNW~~tm T~fenf

NAME EA.t f-RG :(Y' CCD LLG

ADDRESS iU. -4~3,

NATIONAL POLLUTANT OISCHARIGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DIMR

F -. JO.- 2 -O ,.-1 A

PERMIT-NUMBER OISCHAG NUMBER.

I MONITORING PERIOD

N1AJOR

IF F- FI 6AL

rorm tApproved.
OMB No. 2040-0004

NEUT -rANK
FACILITY'

LOCATION
A~EF~FNENIERG~Y CO L.LC

:.-, - iC WILLJAMS/V~CF PR

P'A 17057-0460

YEARI MO I DAYI I YEARI MO I DAY
01A 170.7-046ROMI U.:41 OIZ U1.TOl U:J Qj N ENO dISCHAto fre h

NOTE: Read instructionse before completing this form.

EXECUTIVE cerlay, Fnder peinalty of lowe that thig document and oil attokhrnteie wereeNA M E [TITLE PRINCIPAL EXECUTIV E OFFICER P •r11J under i m~ly d rl dwn tha -p rW 1.um n ý rd - . 11 .jy-J ciL d w ef____________________________ ...-____ pepar'ed unde, nm direct<:lon or wllre;iilon t n ac~ordlanc'e with a .yotler daotgnlod

to - tehat quallledi Pero not p~roperly gatlher and evl-ltll the Infoivimlon

G. H. Gelirich submitted. Etedonmy Inquir oW pron or perom ho anagethe ii..sytat.
or thos peron dlct!y mlnponble ro- gathering the Information, the Information

Plant Manager b,,Jld4. t the bost o,[mn. , ddge andb,,,,,, c ,,,nd cop .
I am aware that the- amre signthflcanl •p•noltte for eubmillllg rahe Informuation,

TYPED OR PRINTED Inducilng The poxdblllty otnf. and Imtprimonmeni for knowIngol tolorto.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Refeirence all attachments here) *No Discharge. See Conmment Above.
,:r'L.-E ,".'.t.L "•E "-.•EN AT THE POINT OF DISCHAPE OF UNIT 1 SECON'DJARY NEUTRALIZATION TANK OR FR" THE I "IX_
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~PA Form 3320-1 (Rev. 3199) Previous editions may be used.O O 2IO /!J~)~ ~ PAGE OF
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PERMITTEE NAME/ADDRESS 17,oA-F-ih )J-aWL-c.iýo( D(ffon)
NAME C~V 0±tPt L LL

ADDRESS
1 41IEý:41 5@OUTHn

FACI~LY -~.lFiP2r.1
LOCATION ~j iP A

NATIONAL POLLUTANT DISCHAROE ELIMINATION SYSTEM (NPDE,
DISCHARGE MONITORING REPORT (OMRI

Si
Form Approved.
OMB No. 2040-0004

PERNMITNU1ER 7 -,,' i

MA JO P

F -F FI-AL

701-INV URAtIN170,5~7-0430
E . MONITORING PERIOD
I YEARI MO=I DAY I YEAR.IMO I DAY

1 7 05 7 -04 P8 oMF35tj TO
NOTE: Read Irntructiono before completing this form.

I

I Certify ..nduerpnaiy of aar that this damoeong and all alliachments wen,
P rpared .ndtr my d~mleQon or super4islo. In aeood.ne with a system designed
to assur-e that q..alfld pe-onet Proeprty gather and .. v1 the Itnfoumtion
submidtted. Based- mnny I.qotq01 (Ie~ro pealnpersons who olaragelthesystemn,
or thos~e kson, dirndl7 responsible fr., gathering the Information, the Info.-.nation
subodi Ated I%, to the best or my knowetedge and bflief. Ine,. racrur , and enoplele.
I an. were that then are significant p"fesut. ror submitting rain. Informaution,
Including the possibility of tine and im~prisonm~ent for inoý.Ig !.olsdons.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS fReforence all attachments .here)

:.,M:-. ,H'2LL &E TAEN AT POINT OF DI6CHARGE OF INDUSTRIAL WASTE TREATMENT aYSTEeo.

Page 8 of 8

EPA Form 3320-1 (Rev. 3/99) Previous editions may be used. 0 0 2 i TJ! Pj-4 P J~t~ PGE 1.



DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station

For the MONTH MAY 2003

Page I of 2Londonderry Township, Dauphin County 7-G Watershed

Day Flow PH tSS Tyemp Fre Spectrus Spectrus, Spectrus~. Hydrazine Powerline-
C2 NX11O4~ .:OX 1200 (4) CT 1300 3623 . Comnments. -

MGD SU rngII De F mgl 11I -ýTRO gI rgl ~ m/~ J-mgII
13.3 81.3

2 13.2 82.6 1) Chlorine monitoring not required because
3 13.6 81.2 S N S N chlorine compounds were not added to the
4 13.4 80.5 E 0 E 0 River Water or Circulating Water Systems

14.3 78.0 E See E as the sole active ingredient for biocideS 14.3. Comment treatment (see NPDES Permit Footnote No.
6 14.0 7.4 10 75.9 C 5106 C Comen Eae)

14.9 78.5 C H < 0.01 < 0.01 Section C 9, page 3).7 1 .9 .85 #2 C H

17.8 79.6 0 E O E
22.7 77.0 M M M M 2) Betz Spectrus CT 1300 biocide

10 22.1 77.0 M I M 'I concentrations were verified to be < 0.05
ppm in the Circulating Water System before

11 13.2 83.7 E C E opening system blowdown for two chemical
12 13.6 82.3 N A 5/12 0.011 N A treatments in May 2003. DSN 001

14.2 7.8 27 73.0 T L __o12_o__t T L monitoring was not required (see NPDES
14 14.1 68.8 S S Permit Footnote No. 8, page 3).
i5 14.3 78.1 A A
16 15.5 76.2 S D S D74.5 E D E D 3) Hydrazine monitoring not required7 16.0 C5 Ebecause there were no discharges
18ý 15.6 74.5 C 1.5119 .018 C I _ -. associated with OTSG wet lay-up (see
10 14.8 76.7 T T T T NPDES Permit Footnote No. 7, page 3).M 16.3 72.1 1 1 0.015 0.015, 512__0. 1 1

21 15.8 75.4 0 Clam Kill0
22 14.5 78.9 N N < 0 N N 4) Per agreement with the Department all
23 15.4 78.4 512.__/1 Total Residual Oxidant (TRO) monitoring is
24 16.2 78.0 1 Clam Kill # 3 reported in this column. TRO monitoring16:2 7.0 # 1< 0.05#3

25 14.6 79.8 5127 0.028 covers River Water System treatment with
26 15.1 81.2 0.01 1_ Spectrus OX 1200 and Circulating Water

27_15.3 80.8 2__9 < 0.01 System treatment with a sodium bromide
27 15.5 79.7 0.012 and sodium hypochlorite.

29 15.4 81.9 - 5129 .0011 -
0.12 U.1230 15.1 84.2 -_ o _

31 15.8 84.6 - -

Avg .15.3 7.6 18 78.4 N/A N/A 0.014 < 0.05 N/A N/A
L .1 -J

a C~192Laboratory Name: TMI Plant Chemistry Laboratory In house ? Yes
REMARKS: Permit allows discharge sampling for TRO at the TMI-1 Mechanical Draft Cooling Tower or DSN 001.

Signature: S. R. Coolev/
Telephone: (717) 948-8881

C-Anh.. 3

NPDES Permit PA 0009920 - Outfall DSN 001



0.

DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH MAY 2003

Page 2 of 2

N -a41ý0- 1
Day

.2
3
4
5
6
7

9

13.
14
15
16'
17
18
19
20

22
-23..
ý24
25
26
27
28

E29

Avg

Flow 1. pýH TSS' 096&G

0.026 8.0 1
0.131 8.0 3
0.120 8.1 1
0.087

0.031
0.139
0.029

0.048
0.120
0.106
0.111
0.075

0.085 8.0 2 1

low pH I CmetMGD mgI mI

0 - - DSN 005B discharges

0 - - - are industrial-type

0 - - discharges from the

0 - - - East Dike Settling

0 - Basin (EDSB).

0 Outfall 005 was monitored

0 during the month for pH
related to the Industrial

0 Cooler Leakage. The
0 results are reported in the

attached Spill Report.
Discharges at Outfall 005

0 were stormwater

0 discharges and were not
impacted by the Industrial
Cooler Leakage.

0

0 - -

0 - -

0 - -

0 - - -

0 -

0
0

0

0

00--
0---
0 --

0 . - . --

0

& P/2Laboratory Name: TMI Plant Chemistry Laboratory In house? Yes

REMARKS : No discharges via DSN 501. - Sec. Neutralizer Tank discharged via DSN 701.

NPDES Permit PA0009920 for Outfalls DSN 501, 701 & 005B

Signature:
Telephone:

/0,0 o 3S.R. Coalev/
(717) 948-8881 - I t



Sewage Sludge Spill Report
NDES Permit PA 0009920

Facilit

Three Mile Island Unit 1, Sewage Treatment Plant
Dauphin County, Londonderry Township
Post Office Box 480, Middletown, PA 17057

Spilled Substance/Qu.antit,

Approximately 500 gallons of digested sewage sludge spilled to the floor of the TMI
Sewage Treatment Plant (STP) during the transfer of sludge between tanks located within
the STP building. There was no environmental impact associated with the spill. The
sludge remained in the building and there was no direct discharge of spill residue to
surface. water or ground water. Lime was applied to the spill areas and the excess
residue was 'cleaned-up.

Spill Date/Time

The spill incident occurred on August 28, 2003, between 2:00 p.m. and 2:20 p.m.

Regulatory Reporting

The Department, Tim Carpenter, NPDES Permit Engineer, was notified by telephone of
the spill incident on August 28, 2003, at about 2:50 p.m. lvMr. Carpenter waived the five-
day written report and requested that a spill report be submitted with the August 2003
NPDES DMR.

The verbal spill notification was made to the PADEP under the requirements of NPDES
PA0009920, HI.C.3.a, related to "Potential Pollution Reporting." This requirement
states: "The permittee shall report any noncompliance or incidents causing or threatening
pollution pursuant to 25 PACODE 91.33 immediately if possible, but in case later than 24
hours from the time the permittee becomes aware of the circumstances. A written
submission shall also be provided within five days of the time the permittee becomes
aware of the circumstances .........

NPDES PA0009920, III. C.3.c. states: "The Department may waive the written report on
a case-by-case basis for reports under paragraph C.3.a. of this section if the oral report
has been received within 24 hours."

Description and Cause of Spill Event

A cam-lock hose connector became disconnected during the transfer of digested sewage
sludge from one sewage holding tank to another holding tank. The disconnected hose
caused the release of about 500 gallons of digested sewage sludge during a short period
(approximately 10 minutes) when the STP operator was not physically watching the job.



Page 2 of 2
Spill Report

The sludge transfer was being conducted using an air driven diaphragm pump and
temporary hoses with cam-lock fittings. The cam-lock hose connector that opened and
caused the hose disconnection was located at the discharge side of an air driven
diaphragm pump. The type of cam-lock connector that caused the spill was a different
type than the others used for the sludge transfer activity. Tie-wraps were used to secure
the locking arms for the cam-lock hose connections except for the hose connection that
failed open. The cam-lock connector that opened had installed locking pins that when
properly secured will prevent the cam-lock fitting from disconnecting.

The apparent cause of this spill incident was the failure of the cam-lock connector. The
STP operator apparently did not properly secure the locking pins into the cam-lock arms
during the sludge transfer line setup. The operator indicated that the hose connections
were hand-checked for tightness and the sludge transfer system was visually inspected for
leakage after starting the transfer pump. The system leakage occurred during a period
after the operator exited the STP job location to perform other tasks at the STP.

Preventive and Corrective Actions

1. Upon discovery of the spill the sludge transfer process was immediately isolated.

2. The spilled sludge was cleaned-up and residues were neutralized with lime.

3. The STP operating procedure was enhanced to include more detailed steps for
transferring sewage sludge.

4. Work practices for the use of temporary hoses and pumps have been written and
documented. The STP operators have been provided instruction to use tie-wraps on
all cam-lock hose connectors (including the cam-locks with installed locking pins).

5. Station Engineering has been requested to evaluate the design and installation of
permanent piping and pumps for sludge transfer operations.

6. STP licensed supervisors have been requested to increase oversight of STP operations
activities by non-licensed staff

7. The STP operators have been coached on the importance of "self-checking" and the
use of "self-checking" as a tool that may have precluded the cam-lock from
disconnecting during the sludge transfer operations.

8. Spill incident corrective actions are being tracked through the Exelon corrective
action process (reference no. 173598).

Submitted By: S. R. Cogle y/Y2oo.

Environmental Chemist



Am=re
AmerGen Energy Company, LLC Telephone: 717-944-7621 Ani Exelon/British Energy Company
Three Mile Island Unit 1
Route 441 South, P.O. Box 48o
Middletown, PA 17057

September 25, 2003
5532-2003-048

Mr. Randy King
Bureau of Water Quality Management
PA Department of Environmental Protection
909 Elmerton Avenue
Harrisburg, PA 17110-8200

Dear Mr. King:

SUBJECT: AUGUST 2003 - DISCHARGE MONITORING REPORT (DNMR)
NPDES PERIVIT PA 0009920
THREE MILE ISLAND UNIT 1

In accordance with the conditions of NPDES Permit PA 0009920 please find attached the
completed monthly DMR forms and two Supplemental Form Ws for August 2003. There were
no exceedances of effluent limitations reported during this monitoring period. Also, as
requested by the Department please find attached a report related to the spill of digested sewage
sludge at the station sewage treatment plant.

Should the Department have questions concerning this submittal. or require additional
information please contact Scott Cogley, Environmental Chemist at (717) 948-8881 or e-mail at
scogleyaramergenenergy. com.

Sincerely,

G. H. Gellrich

Plant Manager

GHG/src

Attachments

cc: NPDES Discharge Monitoring Reports
USEPA Region mI - Water Protection Division
1650 Arch Street
Philadelphia, PA 19 103-2029



OMB No. 2040-0004
NAME AMERGEN ENERGY CO LLC

r-t-, -r l itn.ADDRESS pl -n O ,, 12

ROUTE 441 SOUTH

FACILITY AMERGEN ENERGY CO LLC
LOATON I T UDLETOWN P A

ATTN: BRUCE WILLIAMS/VICE P-,'•RES

DISCHARGE MONITORING REPORT (DMR)

PERMIT NUMBER DikHMGE NyBE~J

17057-0480

MAJOR
(SUBR 03)
F - FINAL

001--MAIN STATION DI:SCHARGE

NO DISCHARGE I I
NOTE: Read Instructione before completing this form.

MONITORING PERIOD -

YfEAR I MO AY IYEAR MO DI AY
170"57-0480FRoMI U Q.Ub .r I Tr [j U7JI laJ'l" I

f

prepared fioridny directi~on or mopeertotee 6o ccrdance with a system destigned
to asert tit quisaifled p-enoent propertly gihtr and ervetiote thi tforontiou

Sob"ttUed. Biit on my Inquiry of Ith peson or peroons who Manage the system,
or those pmorm di-rttly reposible foR gatherdng the infoneation, the ntotin•ntto
solbetilled to, to the best ofro.y noe-~lede and betlief, trot, aos.irate, andl corneeleo.

In -udn Sl et thetreln iii n ittant prelotines tar voubmtuttj At tnfoareto~l ,
toctodiog the ý6r1,,stttty of floe stud Inip-soomeont for knvowi1ig eAotfLtJopo

ýOMMENTS AND EXPLANATION OF ANY VIOLATIONS Ileference &// atfmchments here)
SEE PART C OF PERMIT T'OR OTHER REQ•UIREMENTS.

* See Supplemeatal Form (IV) for Comments and Explanations.

DSN 006 TRO 14onitoring: 4 0.01; 1/31 Frequency; 0 Exceedanceo
Page I of 8

Page 1 of 8EPA Fore 3320-1 (Rev. 3/99) Previous editions may be used. PAGE ~I'
EPA Forip 3320-1 (Rev. 3/99) Previous editions may be used. O0•,7'/ 3•• l•J•l-~r~tif~h - PAGE !PF



NAME A-^IERGFN ENIERGY CO LLC
ADDRESS' I- BOX 480

ROU I E3011. SOUTH
MINDETOWN P A

FACILITY AMERGENI ENER-in C-1 LLC
LOCATIONMIIDDLETOWN P A
ATTN: BRUCE WILLIAMS/VICE PRES

DISCHARGE MONITORING RE

PERMIT NUMBER

MONItORING PE

luN bTSo th jvLcai OMB No. 2040-0004
•i•RT I)MR) MAJOR

[)od ~ U+, 0 UR 0-3
msc~oeNUMm • -- F Y'.IlAL.

E.J .FE.RGENCY UNIF 1 DISCHARGE
ERIOD

17057-0480

.NOYEATE Fed I Dinti.iI Ybe forecMompletn D"thf

• NwOTE: Read Instructions before completing this form.

I

I .tntiy sinoer penally cI j.w that thIS doouonbnl and all attacholenlt were

to issurt thlt qiiiltt peronnel prapeily iather ind etalle Ihi Infornailion
subnrdlled. Dh-ed on rhy Inquiry of ihe jeorsn oi persn who manaige Ith system,
or those pemns directly ripnstfhl for gathering the lnforisiliji, the inefoaisloin
suhodliled to,totebtofykowdgavdhteleacy-ladomee
I am awsrsi that there are sunshinlt pi•lai1 for subistlvii false Intfo Insllo-
iodudlng thi posiltbilly of hin ivd Impd.on•mnet for knowing .lolalIopX.

.OMMENTS AND EXPLANATION OF ANY VIOLATIONS [Refermnce afl attachments here) *4 h. arT-H1I IS AN ErMERG.NCY DISCHARGE FROM UNIT I :N TJH CV.RI ThT OlUFALL 001 BECOMES BLOCKED. SAI-'l-. L HALL.. E TAKEN AT THE MAIN D003. SEE PERMIT FOR ADD'I)]TIONAL REQUIREMIENTS- Page 2 of 8
EPA Form 3320-1 (Rev. 3/99) Previous editions may be used. 0O2iO/L1~N$1W-P~iWS&-tfl. PAGE pPEPA Form 3320-1 (Rev. 3/99) Previous editions May be used,

0 0 2.10 PAGE pF



NAME iOHERGEN ENERGY CO LLC
ADDRESS P0 DOX A80

ROUTE 441 ESOUTH-
IIIDDLETOWN1\ PA

FACILITY ANERGI:N ENERGY (.0 LLC
LOCAMIONIIDDLTETOWN PA
A~TTN: M3rUGE WIILIAIIS/VICE PRES

DISCHARGE MONITORING REPORT (DMRJ

MONITORING PERIOD

OMB No. 2040-0004
NA)O R
(SUIR 03)
F - FINAL

004--EMERGENCY UNIT 1 DISCHAR GE
1705'7-0480

YEAR I MO IDY I EAI MO D6Y -"1;07-O4E3OFROM M T iJ:• j.J -T "1i 1  *** NO DISCHARGE I XXI..
NOTE: Read I•tructlions before completing this form.

I T~

Rpareprd o4lder iny d1!vcnlton or iupenon~~ in onnrdoeco with a tsm.tie
to -inr tha.t quournet p..-nonoi prownt jughttr and evIoa lb.l tofermallon
subrdttnd. 11-id on iny inq.1rv ý ot l.h n e pnno who .n.ngr tb. systim,
or those peroono dirndl7 rnpolasibt ongl tnigl.nrnto tht infornosaloti
subropiliod ji, to 1h, b"Ii or iy knoarlede and betiir, livew~~t, and cotopltt.

Indu~di.g lhe j0odbliltty or ito ~ihd I~tap-monint ror honlog in !laoo.dm
OMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference aff aitachments here) * No Discharge.
T1IIS3 IS AN EMERGENCY DISCH1ARGE FROM UNIT 1 IN THE EVEN\T1' UNI Ir 1. MECHANICAL DRAFT COOLING TrOJE-R BECOMES BL.D(CI,'ED. SAMPLES SHALL BE -I--"KE', AT OUYTFALL 004. E PERMll'I- FOR ADPrD!tIONAL REQUI:REINENTS-T. Page 3 of 8

EPA Forw 3320-1 (Rev. 3/99) Previous editions may be used. 002i3/~~~fl(f~m . PAGE ~F
L

EPA Fo 3320-1 (Rev. 3/99) Previous editions may be used.
0 0 2 13 / dFAb b !9X4- PRJOr M. PAGE PF



--. -. . .v rV ,, v, ýn^nut tLIMINA I ION S•Y3TM IIry. OMB No. 2040-0004NAME -INERGl(EN ENERGY CO LLC DISCHARGE MONITORING REPORT (DM)RI MAJ0R
ADDRESS P0 BOX 4'10 Pf-,,(0920)~~7 fl-Yý a5ý (UD3R 03)ROU-rE l4! SOUTH |l PERMIT NUMBER ISCHARE um" F - FINAL

MIIDDLETOJWN PA 170~57-OA-80 O-UT'FAN-I_ _09_FACILrIY AMERGEN ENERY CO L.LC MONITORING PERIOD
LoCATIONMI 1DDLETOWN PA 17057-0480FROM TO NO DICCFIAR:E IXI,
ATTN: BRUCE WILL.IMS!VCE PRES NOTE: Read Inetnjclione before completing this form.

NAME/TiTLE PRINCIPAL EXECUTIVE OFFICER I cemlyI u nder peunalty of ix* that thi, jocvnment and .a tta etoosents jooropespored unider my dwilohio ootopersi~on ino oorrdsmov *Ith . syottrn designedto ossor thil qootitted personnel property jaiher iod et aoaithe Itrom .n WstonG. H. Gell inch submittod. Saied o. sty inqthry oflro jrsoo o na poosoho rnafi.Z tilse ysoenipl Maa~t ~hose PemP3 d17il torie b gath~ering [he Inor-mation, teInfonnollonant ~I - -o'r that them. Sm ototlncant porialites t'r xotonitlifn film Inrornriation,
TYPED OR PRINTEDI Indodl tothto p-roblilty of It-r nd knojortsnoteo ror kmnorig tito.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS ReRirence a/tschmen hereDSo320No Discharge.

Page 4 of 8

5"PA Fodn 3320-1 (Rev. 3/99) Previous editions may be used. PAGE 4 f8



NAME A" •.( -1 EINERGY CO LLC DISCHARG... E 1MONTORING REPORT (D ... RIo.,
ADDRESSPC B-OX 4830 PAGO 101 -A. (SUT3R 03)

F FR-JTE 441 OMRUTH L RITNUMER OENUMj F - FINAL.
N I DIDLE - PE T A OUi"FALL 101- STPI MONITORING PERIODFACIL.lY A EROE.,, GY ,-. : L ,,YEAR MO I DAY I IEARI MO IDAYI

LOCATIONrlII- LETOWN PA I 05•-O•48OFROM TO F-•1 "F-T *** NO DISCHARGE I _ I
ATT'N: BRU-CE WILLIAMS/VICE PRES NOTE: Read instructlons before completing thle form.

UU4

Page 5 of 8
.P om32- Rv 19 rvou dtosmyb sd AE~

-EPA Form 3320-1 (Rev. 3/g9) Previous editions may be used. 002 1, cil / (T.'WU. lNa-4-PNE '6m. PAGE PF



mnmt i ccn~mr,^uunoý (m aa r-nlynlew ýno~tv 1J~rtwjNATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 'NDESJ M ý20000NAME AtIERI.EN ENERGYr CC] U- DISCH ARGE MONITOR~ING REPORT (DMV~R) AD
ADDRESS PD BOUX 480FA0O592 ~1-.,1A (93U.)BR 0 33

ROUTrE -441 ROU1LTH Z ERMIT'UMBER~ [ISHARE NUB~J F. -- FrqINP.M I 1D1_ETIJWN' TPi 17057-11-019 ________________ Q. 1W FIl-.TE-R SY5i DISC'I-iRGE_AIfYAEGP EEk"YU U MONITOR4ING-PERIODFAIIT ~ EERYci YEAR MO DA TO I YEA 1M.JDUkYILOCATIONI'I I LDILETOWN PA 1.70O'7-04P.QpROMc3Thtrl TO tj.-p1 kTc? 1 31j* NO DISCHIARG~E I I**
ATTN: BRUICE WILLIAIIS/VICE PRE.S NOTE: Read Insetructions before completing this form.

I T I

I C"Filly under penalty of law. that lhis doo,euooln and all lithichmmentS we"
Prparel-d under my tdlre~tlao or .optirdslon In &-ordarni nIth, a ys'itm doslglkio
Io ilr that qualified poonn property 

1 .lher aod tynluale 16hoirflrl-oollon
.ibmlleld. Ban~d on my3 Inrioh-y of the peril, or person. whoh ioo.4ig. I. System.,
or Ihose persoo directly respoidslbtn Jor :olher-ing the Inforostloio, lhe lnforn~iaUon
submilllnd I". to lhe be~t or my knowledge 001d kntle, Initn-irsooel. .01d Watpleltl.
I am swori that then amn AlgolflCanl pealthill. for sub~tfislultl rlbws Inf~loriitono
loduding thit posilblIllij of flne.i hail]Ipllsonrimnnl for kntowing ol

COMMENTS AND EXPLANATION OF ANY VIOLATIONS lReference a# /ttachments here)
* No Discharge.

~~~~~~~~PA~~~~~~~~~~~~Pg For o3f- (Rv8/9 rvosoiin a ouo.O23( A1~~~~l AE
EPA Form 3320-1 (Rev. 3199) Previous editions may be used. PAGE 6 F



.......... .-. * * *......... * --... . . " ... ...... w-" ,,,, nr,.. ! -vnr .W-1 I .r~i•tuc I u If I D I ¥1"0c0 OMB No. 2040-0004NAME AiIER(lEN ENER-Y CCO L.C DISCHARGE MONITORING REPORT .1RR) IAJOR
ADDRESS PO BOX 480 P01000 9c2 (SUBR 03)ROUTFE 441 SOUTH [ RIt NUMBERCH--[EUMEeI F -- F NNAL

M ID D LE7.1-DWN PA 1.7057-048Q __ Mo___ OiGPER__D __ 5,O1--UNIT 1 SECOINlDrYR' N'qEUT TANKFACILITY AlMERFGENI E'NERGY CO LLC= MONTORING PERIOD
YEA I O I AY IYEA~IoIoYLOCATMONIIDDLETOWIN PA . TO [,. 8, 1 TO , *-. NO DISCHAROE I-T)

ATTN: DRUCE W'1II._.L IfI!/VIC1 ! PRES NOTE: R-ad Inetruction, befor- complatin, thIs form.

NAME/TITLE PRINCIPAL EXECUJ1VIE OFFICER I cer Jlly rcrptnht ny a]. law thatut dooentni and all ulttch~eents were_____________________________________________ - preparedt ouser my ttlrcttton or i jnervortm Ini ictrdince with a sptene dciI~ned
to -mor that quxltfled ptenride pn~peey jeither and el1trtit the tnomioetion
,ebnitted. * j~ d .. ry Inquirey of the - d penon o p hoo borek the oyst-or.G. H. Gelirich or thos per"-ro direcly rripeonlbt. orc getherlng the lefoemallon, the inronneitlorPlant M Ondfldttd Is, to the besi of my knowicitge silrd boteliiefIm, ieurtil.. nd comphie.

TYPED OR PRINTED inolgtepstttlo ie iron oprlbninent for knoning votalottoe.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference a#ffttachments here) S See Above Comment iSAMPLES SHALL UE TA',IEH AT "I'HAB 1INT OF DISU:IA1XfGVE OF" UNIT 1 S-ECOIDARY NEIUTRAL'ZATIO! TANK ORD' TANK PFRIOR TO REL.EASE.
FROM THE NI"×XE

Page 7 of 8
~PA For~n 332C-1 (Rev. 3/59) Previous editions may bo used. O0227/(~b%)E4-1~iI(f~hfl. PAGE ¶JF"PA For'm 3320-1 (Rev. 3/99) Previous edifions may be used.I 00227/ PAGE J.)F



NAME AMERG,4EN ENERGY CILO L__C

ADDRESS PO BOX 480
ROUTE 441 SOU'TH
MIDDLETOWN PA

FACILITY F ENERG yjj-FR9Cy cGO. C
LOCATbONrM[pDDLETOtHI\ PA
ATTN: BRUCE WILLIAIIS/VICE PRES

r,ýiivnItl rVL 1 ^1111 Ll U ".nhUt ti-IMINAIION S J•M IN Ut'L't OVDISCHARGE MONITORING REPORT (DMR) I'I A J0R
'000C-v.'92 I0 A (SUBR 03)

PERMIT NUMBER IH N•BER F -- FINAL-
SMONITORING PERIOD 701.-14 TREATMENT SYSTEM

5B No. 2040-0004

1.7057-0480

... YEAR IMO.I DAY. I ' I YE~jjl MO, I D06 I --l7N0T7-0R48dFRO ME -jI vt TO 114E) OUISC-HARGE Ior
NOE ed Instr-uctions bef ore completing this form.

I

ICTTJner - oonra 01w Mnet MR.S cocrn~ern end .11 sn~cfn..nnu we"n
prepared urioer miy direction or superelifo In actordanci weith a systern dnntgred
to mo~re Chet quoetlled ptrzonnel properly gather .nd ... Wai The int'o" .lToA10
nohoslttd. Bird on my loqutry .f the pm.no or peemon who emanage the systent,
or lhoso persoen directlj reponsibte for gathering lh. intomalton, the Informatjoni
mohosIted Is, to the best of iny knoseledge end belief, firne, imurarni, end coýIeife,
I ., mea." th.1 there are slgntfcaet penattin ora subm~iting raise infern' rntlon,
I cldoing the powribilily of fitieand tnspriononnln for knowring v!otetiepn.

ZOMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference .// attachments here)
S•MPLES SHALL. BE TAKEN AT POINT OF* DISCHARGE OrF INDUSTRIAL WASTE TREATMENT SYSTEH.

Page 8 of 8
ýPA ForM 3320-1 (Rev. 3/99) Previous editions may be used. 00231 PAGE .F



DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH AUGUST 2003

Page j of 2

. C1. il-•~Q40 .() .C 3. 0 t ;-.... .. .... Comm..ts

1 28.7 8.3 2 86.9
2 10:191.4.- 21.0 1) Chlorine monitoring not required
3 18.3 93.2 S N S S N because chlorine compounds were not

791.5 E O0E E added to the River Water or Circulating

: 19.4 7.6 214 88.4 E 08105 0.027 E E Water Systems as the sole active

719.4 0.019 ingredient for biocide treatment (see
0.017 0.017 CNPDES Permit Footnote No. 9, page 3).

7::7 19.8 86.5 C H C C H
. 19.2 88.4 0 E 08107 < 0.01 0 0 E

. 19.1 90.0 M M 0.022 0.019 M M M 2) No Chemical Addition in August 2003.

.Q 18.9 90.6 M I M M I
il..!~~~iii 9.3 914 E0 8/12 0.030EEC

I;:Ii 19.3 91.4 N C 0oo25 0.023 EEC3) Hydrazine monitoring not required
12. 19.6.7.7.50.86.A 0.023 0.022 N N A because there were no discharges
13 19.8 86.1 T L T T L associated with OTSG wet lay-up (see
.4 19.8 91.2 S 08/14 U.012 S S NPDES Permit Footnote No. 7, page 3).

1.. 18.8 92.8 A 0.012 0.0188~~ A ~ 1 A
...... 92.0.020 0.017

1 :6 19.3 _19.92.9 S D 0.014 S S D
17 19.0 91.9 E D E E D 4) Per agreement with the Department all

18 19.0 ___1.092.1 C I C C Total Residual Oxidant (TRO) monitoring is

1:9.• 21.3 7.7 74 86.9 T T 08119 0.010 T T T reported in this column. TRO monitoring

2•0.~ 18.6 89.2 I I 0.019 0.019 covers River Water System treatment with
........... < 0.01 Spectrus OX 1200 and Circulating Water
21 18.9 94.9 0 0 0 0 0 System treatment with a sodium bromide
22. 17.7 95.5 N N 08)21 <0.01 N N N and sodium hypochlorite.

12 18.4 93.7 <______._
-:24...' 19.9 90.0 # I # 2 # 3

: i 17.8 91.8
26 17.4 8.1 23 85.1 08/26 < 0.01

7 . 18.5 90.4 __.O__OO

28 18.0 92.2 08/28 0.011

29 18.0 94.0 0.036 0.035
............. 0.023

0 1.17.6 94.0
31 18A4 90.5 "
Avg 19.3 7.9 73 90.3 N/A N/A 0.017 N/A N/A N/A

Laboratory Name: TMI Plant Chemistry Laboratory In house ? Yes signature: S. R. Cooley/

REMARKS: Permit allows discharge sampling for TRO at the TMI-1 Mechanical Draft Cooling Tower or DSN 001. Telephone: (717) 948-8881
Flow estimated over period of 08/27/2003 to 08/30/2003 due to instrument out of service. PADEP notified on 08/27/2003 pursuant to NPDES requiremenl.

NPDES Permit PA 0009920 - Outfall DSN 001.

1i( V K/L
'V



DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH AUGUST 2003

Page 2 of 2

D: 4!! :: y:!:'

,. ..- .. . .. .

•2.. .... ,. .-:: 1:i:!• ,i

3~ iiii

4ii :ii::

., .. ..: ..,

6:: ::iii.:

7iZ }~i,~i

A1g

o°

.P T. .O&G...
... .. .....

0.118 8.3 1
0.116 8.3 7

0.124
0.115

0.117
0.009

0.039
0.119
0.109
0.117
0.114
0.110
0.040

0.023
0.099
.0.102
0.104
0.099
0.105

0.094 8.3 4

Laboratory Name: TMI Plant Chemistry Laboratow In house? Yes
,REMARKS : No discharges via DSN 501 - Sec. Neutralizer Tank discharged via DSN 701.

NPDES Permit PA0009920 for OutfaUs DSN 501, 701 & 005B



Process Water Spill Report
NPDES Permit PA 0009920

Facility

Three Mile Island Unit 1, Dauphin County, Londonderry Township
Post Office Box 480, Middletown, PA 17057

Spilled Substance/Ouantit,

Approximately 500 gallons of treated process water was released to the ground when one of the TMI
Unit 1 Auxiliary Boilers ('A' unit) ruptured water tubes during start-up of TMI Unit 1 from a maintenance
and refueling outage. The excessive boiler water leakage caused by the tube rupture traveled from inside
the TMI Unit 1 Turbine Building and into a curbed concrete area located on the east side of the TMI Unit 1
Turbine Building. The curbed area overflowed and some of the boiler water traveled onto the ground. A
portion of the leakage (estimate 100 gallons) entered a Yard Drainage collection culvert located just north
of the spill area. The Yard Drainage System was promptly inspected downstream of the drainage culvert
and there was no visible indication of leakage in the open-end of the pipe. Cleanup of the area was
immediately initiated. Free-standing liquid spill residue was removed from the area and several inches of
stone and gravel were excavated from spill footprint. Five 55-gallon drums of soil and gravel were
excavated from the area. There was no off-site release and there was not impact on station surface water
discharges.

The released boiler water is typically treated with the following NPDES-approved chemical additives:
hydrazine, ammonium hydroxide, methoxypropylamine (MPA - Betz Steamate PWR 0160), and
monoethanolamine (ETA- Betz Steamate PWR 1440). The liquid spill residual was determined to have
the following chemical characteristics: pH = 4.4 (chemical analysis), hydrazine = 16 ppm (chemical
analysis), ammonia 1 ppm (chemical analysis), MPA & 5 ppm (estimated based on boiler feed water
chemistry), and ETA- 4 ppm (estimated based on boiler feed water chemistry).

Spill Date/Time

The leak occurred from the failed Auxiliary Boiler ('A' unit) on December 3, 2003, between the hours of
about 3:30 p.m. to 4:00 p.m. The leak duration was approximately thirty minutes. Theleakage was
stopped as a consequence of shutting down the Auxiliary Boiler. The boiler was removed from service
and will not be returned to service until the leaks are repaired.

Regulatory Reporting

o PA Department of Environmental Protection - On December 4, 2003, at about 10:00 a.m., Mr. Tim
Carpenter, Permit Engineer, PADEP Water Management, was verbally notified by S. Cogley,
AmerGen Environmental Chemist, of the Auxiliary Boiler water spill. As a follow-up to the phone
call a more detailed e-mail was sent to Mr. Carpenter at about 3:30 p.m. on December 4, 2003.
AmerGen requested Department concurrence that a written spill report could be submitted with the
December 2003 Discharge Monitoring Report (DMR) instead of within five days of the spill event as
referenced in. the Reporting Requirements section of the permit. Mr. Carpenter responded by e-mail
on December 5, 2003, and indicated that a five-day written report was not required provided that a
written report is Submitted with the December 2003 DMR.

Other Regulatory Notifications - There were no other reportingrequirements associated with this
spill incident. There was no offsite release of the spill and there was no downstream water users.
affected by the spill.. The 40 CFR 302 Reportable Quantity (RQ) for hydrazine is one pound and it is
estimated that less than one-tenth pourid of~hydrazine was discharged onto the ground as a constituent
of the treated water (e.g., 16 ppm hydrazine x 500 gallons x 8.34/1,000,000 = 0.07 lbs hydrazine).

. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. ....... . ...... .-- -- --- . ...... . .. .. .... ..... .. .- _ ...... . . .. . .. . .. . . . . .. . . . . .. . . . .. . .. ... . .. . . . . .. . .. .



Page 2 of 2
Spill Report

o Other Regulatory Notifications (cont'd) - The 40 CFR 302 Reportable Quantity (RQ) for
ammonium hydroxide is 1,000 pounds and it is estimated that less than one pound of ammonia was
discharged. There are no federal RQs for the ETA and MPA additives.

Description and Cause of Spill Event

The spill was caused by the sudden failure of boiler water tubes during boiler operations
associated with restarting TMI Unit 1 following a plant maintenance and refueling outage. A
contributing cause to the tube ruptures is normal degradation due to the age of the equipment.
The TMI Unit 1 Auxiliary Boilers are used every two years for plant shutdowns and startups
associated with planned TMI Unit 1 maintenance and refueling outages. Approximately 500
gallons of treated boiler water was released to the ground as a result of the tube ruptures. The
leakage was stopped when the boiler was removed from service. Gravel and soil cleanup was
initiated and completed.

Preventive/Corrective Actions

The leakage was stopped within approximately 30 minutes of occurrence by shutting down the damaged
Auxiliary Boiler. The Yard Drainage System was promptly inspected downstream of the drainage culvert
and there was no visible indication of leakage in the open-end of the pipe. Clean-up of the area was
immediately initiated. Free-standing liquid spill residue was removed from the area and several inches of
stone and gravel were excavated from spill footprint. Five 55-gallon drums of soil and gravel were
excavated from the area. There was no off-site release and there was not impact on station surface water
discharges.

The leaking Auxiliary Boiler was removed from service and will not be returned to service until the source
of the leakage is repaired. Options being investigated include long-term boiler repairs, boiler replacement,
and/or the use of a temporary boiler in place of the boiler that failed during the most recent plant outage.
Corrective actions will be addressed and tracked by the AmerGen corrective action process (reference
Condition Report # 00189022) for this event.

Report Prepared By: _ _ _ __ _ _ _

S. R. Cogl Environmental Chemist



AmerGen,
AmerGen Energy Company, LL.C Telephone: 717-948-8000 An Exelon Company
Three Mile Island Unit
Route 441 South, RO. Box 480
Middletown, PA 17057

Janaury 26, 2004
5532-2004-001

Mr. Randy King
Bureau of Water Quality Management
PA Department of Environmental Protection
909 Elmerton Avenue
Harrisburg, PA 17110-8200

Dear Mr. King:

SUBJECT: DECEMBER 2003 DISCHARGE MONITORING REPORT (DMR)
NPDES PERMIT PA 0009920
THREE MILE ISLAND UNIT 1

In accordance with the conditions of NPDES Permit PA 0009920 please find attached the
completed monthly DMR forms and two Supplemental Form Ws for December 2003. This
report also includes DMRs for the quarterly monitoring period of October through December
2003, and a Spill Report for the release of process water from a malfunctioned Auxiliary Boiler.
There were no exceedances of effluent limitations reported during this monitoring period.

Should the Department have questions concerning this submittal or require additional
information please contact Scott Cogley, Supervisor Radwaste and Environmental at
(717) 948-8881 or e-mail at scogley@amnergenenergy. com.

Sincerely,

G. H. 6ellrich
Plant Manager

CHG/src

Attachments

cc: USEPA Region III
NPDES Discharge Monitoring Reports
Water Protection Program
1650 Arch Street
Philadelphia, PA 19103-2029



PERMITTEE NAME/ADDRESS (G kF-ditj'N'L/..io• (MUDSfr)

NAME AMERGEN ENERGY Co LLC

ADDRESS PC BOX 490
ROUTE 441 SOUTH
MIDDLETOWN PA

FACIOITY AMERGEN ENERGY CO LLC
LOCATION MIDDLETOWN PA

ATTN: BRUCE WILLIAMS/VICE PRES

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDESJ
DISCHARGE MONITORING REPORT (DMRI

PA0009920 001 A
PERMIT NUMBER . MGCHARENUMER

MONITORING PERIOD '

Form Approved..
OMB No. 2040-0004

MAJOR
(SUBR 03)
F -ý FINAL
001-MAIN STATION DISCHARGE17057-0480

I YEAR I MO DAY LYEARI MO I DAY I
17 7-O °M NO DI CHARGE I O I*vI -

NOTE: Reed Inetructlonm before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY 'SAMPLEEX OF

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS TYPE

TEMPERATUREi WATER SAMPLE . 15

DEG. FAHRENHEIT MEASUREMENT 50 5 0 Cont. Rcordo

00011 1 0 0 PEMTG4*-*~~**~~*~~10'ONTIFIRCORDRD
EFFLUENT GROSS VALU I ... DEG S-
PH SAMPLE - 12,

MEASUREMENT 7. 5 7.7 0 3/31 Grab

00400 1 0 0 .:.PRI **- **T'**lj9 W.ICE A1

EFFLUENT GROSS VALU) E____ ____ . - ** ~;~~M~I
SOLIDS, TOTAL SAMPLE .•--** ****- **--*19

SUSPENDED' MEASUREMENT 13 20 0 3/31 Grab
00530 1 0 0 P:RMIT •.P:-*:** r • *** ... ... RTEP N." .-R P:,R-,

EFFLUENT GROSS VALU :::IjEMENT : **** __ : :/. .::MG/L : :MONT::

FLOW, IN CONDUIT OR SAMPLE C 03) 
M*-***

THRU TREATMENT PLAN MEASUREMENT 20.8 26.0 0 Cont. Rcord.

50050 1 0 0 
0.CP.ER 

MITt -7RoEPO P . R E-OR T .- w'****** •-** :** ;2 *:**, * * *** * rd .... tN] , fl .Jt ,

EFFLUENT GROSS VALU EQ:1 EEN GN--VQ DML'-X tD A;! 4 .< 1iy ** ýUU. -

CHLORINE, FREE SAMPLE *-**-* *--*** *****- - -- (

AVAILABLE MEASUREMENT N/A* 0* N/A* N/A*
50064 1 0 0 'PERIT •-.***** ! * ***,,-• s ............... ...

MGEl -P
EFFLUENT GROSS VALU 2QIIN . 4~. ALY.M M L-
HYDRAZINE SAMPLE ** ***-1

MEASUREMENT N/A* 0* N/A* N/A*

EFFLUENT GROSS VAL~ EUI:::::::::::::::::::::::::::::::::: • %?•3•• •- • •,.•_:,.r ** * _ __ ___A")I"S'hr A MGL X-ER
•-, =.•- • .-.,.'.4r- ..•Y-,•. ,, = - ... ; '•. ,:-. - -':-v •'-•t •t v .; -,•• • ••• •":t.• •_•

S SAMPLE
MEASUREMENT

P PERMITe2...i.... ,o-',..7o2, h F

!,- Z R -. I--0,/

SMIEAUREMENT

I certif

NAME/TITLE PRINCIPAL EXECUTIVE OFFICEER -~I nt aal ta.ta hsdcmn n i i~hsns weELPONrDT
PrnP-red under nydscla nu rlla In 0-ocd-nc s.Ilh-psylas dusIg d
to- "sr that qu.lllted p.nannnl property g.lhr and j.1j,Iul lh I,,matinnla

G. H-. Gellrich abmi ' e.asiesad on m~y Inquiryo ath l.Pes~on or Person? wsho manage th. system'
or thnse Persons directly responsible for gathering lhe Inrormallan, the lnrumto. hmlo ________.__948___840)___04___01__26

Plant Manager -bndun.' K, ta. the a-t o no. l an Wsi er, true., --. ,or~. vd crnnpkni.
__________________________ I am war that thena a" sigelmlcan patnshi for lubmitUog Islan Inrassattin, 6"SIGNATURE OIFPRINCIPAL EXEcuTvE 717A 948 84M0BER2
TYPED OH PRINTED lndading*1hepostibitity orlp! .ad Imprisonment torknn'slng vnluuans. 0OFIiClR OR AUTHORIZED AGENT -CODE NUBR YEAR MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS, (Rehirence off attachments herj *!-See Supplemental Forjm W for coimments.
SEE PART C OF PERMIT FOR OTHER REQUIR EMENTS.

1 12

EPA Form 3320-1 (Rev. 3/99) Previous edibons may be used. 00 1 e7/6)* PAGE CIF



PERMI-TEE NAME/ADDRESS ftJ,,tf f=d1 'Lo,,l•'l '(f ,'o,)

NAME AMERGEN ENERGY CO LLC

ADDRESS PO BOX 480
ROUTE 441 SOUTH,.
MIDDLETOWN PA

FACILITY AMERGEN ENERGY CO LLC
LOCATION MIDDLETOWN PA

ATTN: BRUCE WILLIAMS/VICE PRES

NATIONAL POLLUTANT DISCHARGE ELIMINATIoN SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DMRI

P A00.7,?20 003 A=

PERMIT NUMBER DH ENUBER

MONITORING PERIOD

Form Approved.
OMB No. 2040-0004

MAJOR
(SUBR 03)
F - FINAL
003-EMERGENCY UNIT 1 DISCHARGE

*** NO DISCHARGE I " I **
NOTE: Read Inatructione before completing this form.

17057-0480

I YEAR I MO I DAY DAY
17057-04B@ROM M L 1W1 011.TO , 1;-, :

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NOE FREQUENCY SAMPLEEX or
ANYIvSs TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

TEMPERATURE, WATER SAMPLE ( 15

DEG. FAHRENHEIT MEASUREMENT 
f

00011 1 o PEMI 44 7'ý-~ 7r:4 4* *** **** -AOOC ERS
EFFLUENT GROSS VALU • *r i 4 -I rDIYMDEG.___ •HII : :•

PH SAMPLE * - (12
MEASUREMENT

00400 1 0 0 PEMI -I-W** *:*~ * ,0 ~ ~ **** 9- 'TIE GRAB
EFFLUENT GROSS VALUE M*A M

SOLIDS, TOTAL SAMPLE .-- * ** ***-*-*** . ( 19

SUSPENDED MEASUREMENT * . *

00530 1 0 0 T*4 R-ER TRI.N. VI C-EGRAB
EFFLUENT GROSS 0AU~URM~j.** ____ ~ ~ A~~ GL~-MN

FLOW, IN CONDUIT OR SAMPLE (03) ***** * ***

THRU TREATMENT PLAN tEASUREMENT *

50050 1 0 0 .PERMT REPORT ' REPOT-IM
EFFLUENT GROSS VALU EURMT MAV 4 DIYVXMGD AE~~-~ii **
CHLORINE, FREE SAMPLE *****- **-*-* ****'* ***** ( 1 *

AVAILABLE MEASUREMENT

50064 1 0 0 W:ERMIT *-**.- *****. .*** .5..,* *** 02, SEE- GRAB-.
EFFLUENT GROSS VALU

HYDRAZINE SAMPLE ***** ***** ***-* ( 19
MEASUREMENT * -'-

81313 1 0 0 PEMT .****"**** ** **** *** 0

EFFLUENT GROSS VALU..N
SAMPLE 

.

MEASUREMENT

T3 RI P"-

NAMEmTLEPRINCIPAL EXECUTIVE OFFICER Penlt or i t is d d T E E

1.pr op rd under my dlre•tion or=supe also In ar-ordsncm wilh a system d tgn d 
I D A TEd

aoI~~ t q-Ih 'llned p-rel ronnlpllpjl? th-. M ed Izumle the InformationTE
Plant Manager s rille4. Based an my Inquiry o"h•, t eh - "n Pr l (ho manage thro ,stem,

C. H. Gelirich I ~~~~~~~~or Ihos pemnnsdirodiy reponsible forgalthering the Inromallon, the Infrmnation ______________________G. H. Gellrich urhlnd bnr t t n•e t""rrnykhno.Wpia•dhd lierIln-o,,l-o.ate andonmpl.n 71.71 948-840M 04 01 26
•1 mI - that thn re signilcant p n .lIl.l roar brrdltlng flat Into.-n fltll , SIGNATURE OF PRINCIPAL EXECUITIVE

TYPED OR PRINTED (Od the po.Jbltty eo flt, rnd lmprbowmen.l Io" (no.Iag .1at .om. OFFICER OR AUTHORIZED AGENT NUMBER YEAR MO DAY_______________________________ _____________-______ CODElNU IR Y AR O Y

EPA 

Form 3320-1 (Rev. 3/89) Previous edil•ons may be used.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS fRaference a/# ttechments herel *No discharge.
THIS IS AN EMERGENCY DISCHARGE FROM UNIT I IN THE EVENT THAT OUTFALL 001 BECOMES BLOCKED. SAMPLES SHALL

BE TAKEN AT THE MAIN DISCHARGE-OUTFALL 003. SEE PERMIT FOR ADDITIONAL REGUIREMENTS. 12

EPA Form 3320-1 (Rev, 3/99) Previous editions may be used. 1 0/ ±1 Pa00 1 170/T)ýjj bC42ýýpykfqgn- PAGE CIF
¢*



PERMITrEE NAMENADDRESS (7.e" F,(dIM •DWL S•1 VD( I.')

NAME AMERGEN ENERGY CO LLC

ADDRESS PO BOX 48O
ROUTE 441 SOUTH
MIDDLETOWN PA

FACILITY AMERGEN ENERGY CO LLC
LOCATION MIDDLETOWN PA
ATTN: BRUCE WILLIAMS/VICE PRES

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DMR0

PA09920I
PERIT UMBERJ

04A
DI!SCHARE NI IER

MAJOR
I (SUBR 03)

F - FINAL

0 004-EMERGENCY UNIT I

Form Approved..
OMB No. 2040-0004

DISCHARGE17057-0480 MONITORING PERIOD

. .YEAR I MODAYJ YEARI MO DAY J1i05/--0SB ROMI JI -i-V I ITO I"Ai."1 -** NO DISCHARGE i *1 -***
NOTE: Reed Instructlons befoe completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION No. FREQUENCY SAMPLE
PAAEE > < EX OFLY• TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER SAMPLE *"*i:*** i1

DEG. FAHRENHEIT MEASUREMENT * - *

00011 1 0 0 ONCEZ'i IMPERM IT * ** ) .... 4" - * .. ..... ...-- • "* ..... RT N E..

EFFLUENT CROSS VALUE NT_ DEG.

PH SAMPLE ( 1

MEASUREMENT '-

00400 1. 0 0 i:l:i:.l:..PERMlIT:•:i:i!:: ****-**i.• •::'(• •*** ri••. ? i *****E*O•. -9Q:•;,• T .... iTW~• E- ,¢t !1EFFLUENT GROSS VALUA MEAUREMENT - . MN
SOLIDS, TOTAL SAMPLE ( 1 9

SUSPENDED MEASUREMENT I, * *

00530 1 0 0 PEMT Ž*** * *..**0PRT EDRF.. W
EFFLUENT CROSS VALU. EQUIREME...... .." M. . L... .. .___ ...... ~L Y MMO T .
FYLOW, IN CONDUIT OR SAMPLE 03)-
THRM TREATMENT PLAN EASUREMENT __ _ __ _ __ __

50050 1 0 0 PEMT'EP.ORTr: "REPRZ".T §***~~~**** DAIL Th

EFFLUENT CROSS VALU EQUIREMENT .. : ....... DIL'D&!" - M-D ... .
-- CHLORINE, FREE SAMPLE * *

AVAILABLE MEASUREMENT

...-.... .,...i•i t iiI •!-'-•• : . . . . .. . . .

50064 1 0 0PEMT ***k '*** *** Q2
EFFLUENT CROSS VALUR. EQIMENT .* <<DAYMGM/L - PR

HYDRAZINE SAMPLE
MEASUREMENT* C -

81313 1 0 0 PEMT7*ý* i~*****~ ;~~* *** E
EFFLUENTGCROSS VALULI U~EN ~IS~A MG /L~--PR

SAMPLE
MEASUREMENT

REUREMEN .....- .

NAMEITITLE PRINCIPAL EXECUTIVE OFFICER y under penalty or jaw that this dlerneea and .all ala.hmentr. TELEPHOwNeE DATE

_______________________________________ Prepared under my direction orsupe"relon In accordanet with it system designed
to assure that qualllned personnel properly gather and evaluate the Inorosallon

G. H. Ge llrich suhmited. Based on my Inquihr o flhe peeses or persons who manage tihe systeem,
or those persons directly responsibte fir gathering the Infermallop, the Intornatlon A-b,9(d 3ýt te ela T nwldg ndbeif,[macxiaeen omlee 717 1I 948-8400, 04 01 126P a t1In ersuJbmittled Is to the b~l ormy. knw-~ ir ttIlr tree, a,:,en~e, =n mll•So TR OF PRINCIPAL EXE•CUTIVE 717A ] 40 0 1 2

Plant Manager I lsif ar that there amr srgolttcant penalties f or s-Jbmiillng ralse Inrormatlon, 5I8ATUR O
TYPED OR PRINTED .Indudlng the posiblity or fine ind Impdlnnwnl for knowing volatlo. OFFICER OR AUTHORIZED AGENT CODE NUMBER YEAR MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS. (Reference all ettchmentsherel *No Discharge.
THIS IS AN EMERGENCY DISCHARGE'FROM UNIT I IN THE EVENT UNIT I MECHANICAL DRAFT COOLING TOWER BECOMES BLO

CKED. SAMPLES SHALL BE TAKEN AT OUTFALL 004. SEE PERMIT FOR ADDITIONAL REQUIREMENTS.
3 12

EPA Form 3320-1 (Rev. 3IS9) Previous editions may be used. 00 193 /Týjj ia@A-p&ý,fgErn. PAGE OF

ExemptionCode~PII information



PERMITTEE NAMEJADDRESS fl& Fwciiy N..WLo'.ti- VfDWjr-1)

NAME AMERGEN ENERGY C-O LLC
ADDRESS F0 DOX 4S0

R~OUTE 441 EZOUTH
rIIUDLET01,1\ PA

FACILITY AMEFRGEN ENIEFGY CO LLC
LOCAMlN MIDDLETOWN PA

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DMR)

PEMI UMBERJ
OII)5 B

MAJOR
(SUBR 03)
F - FINAL

1 OUTFALL O05B

Form Approved.
0MB No. 2040-0004

17057-0480 MONITORING PERIOD
I

!YEAR I MO DAY I YEARI MOI DAY
17057--048FROM 031 1 oi0 TO i *** NO DISCHARGE I I ***

NOTE: Read Instructione before completing thli form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
EX ANALYSOS TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

PH SAMPLE 12
MEASUREMENT 7.7. 7.7 0 1/31* Grab

00400 1 0~ 0 PEMI ....... . WC RB
EFFLUENT GROSS VALLI 9_____~MNT

SOLIDS, TOTAL SAMPLE ( 19
SUSPENDED MEASUREMENT _10 10 0 1/31* Grab
00530 1 0 0- PERMIT, 0-**41f~ ***,~*****~o *-F-1--'' .." 10 L.TWI CE GRAB-
EFFLUENT GROSS VAL EI 5 •) i-Nr "* ______ _ :" A-k.... MG /L ,0MONT .....
OIL & GREASE SAMPLE *-**** 19

MEASUREMENT •_N/A* N/A* 0 N/A* N/A*

00556 1 0 0 JRM.T ****** ******:. *** 5**! *- •15K •U -20 •-" TWICE-GRAB
EFFLUENT MRS AUEURMN * MGLJ) MN
FLOW, IN CONDUIT OR SAMPLE (03) ***** *****

THRU TREATMENT PLANtAEASUREMENT 0.054 0.054 0 1/31* Est.
.. ........ ............. :'.'• --'= ,•' =,•• w.,,.... ...................50050 1 0 0 4PRI EOT RP~' .~*4~**~. ***. *** **OC! S

EFFLUENT GROSS VALU QIEET4A~~vlIYi O 5:.-. ýi..` ,- 1ý1- ."NO 2-IAMP ,MONT __

SAMPLE

MEASUREMENT

PERMITimp 'Ni'* 5 -- g A

SAMPLE
MEASUREMENT

PERMIT I-i.ý-.-2~:- y~

SAMPLE
MEASUREMENT

a. E UIR. M..4
NAMEFTITLE PRINCIPAL EXECUTIVE OFFICER A "rfly under penally oflow thal this docurment and .11 allallchmnnt wert TELEPHONE DATE

prepared under TOy dilrtlon or suptrvWon In acewoerda with nasienta designed EED T
to -~r that qualified persnanel property gather and e-luat. the Information

G. H. Gelirich subndilld. ll.d on my Inquiry orthe paersn or Peronsn who manage the system,7or tho• persons direcly reponsible For gathe~ring the Information, the Inf'ormation

Plant Manager .e,, ,o h. b oes tf ..y k-l...rdge and beter, l OF.. ,nd - ,XE•C E 7171 9458"8I -- -- 16.•=• 1 th re- - r I ulnlea•Jl penall== r ot rub- Itutr a~lse . 1 t ERI aI lon, 9• T RE O F PR IN CtPA L EX ECU T IVE A RE A

TYPED OR PRINTED Indudlnthepowlbllllyof..nd1mprornentrotknonlnlolauor,. LOFFICtR OR AUTHORIZED AGENT CODE NUMBER YEAR MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference at/attachments here/ * See Supplemental Form. W for comments and explanations. Reporting

in accordance with PADEP discussion for Natural Draft Cooling
Tower overflow from icing. Discharge for one day during 4 12

uec_-eue. .-LUUJ.
EPA Form 3320-1 (Rev. 3199) Previous editions may be used. 00 1 ?6 /bb9086±%P"bSn- PAGE Of



Form Approved.._k
' PERMITT]EE NAME/ADDRESS (t."bFaedlty N, t ti (fD(Oinmi) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM tNPDES) OMB No. 2040-0
NAME AMERGEN ENERGY CO LLC DISCHARGE MONITORINGREPORT(DMR/ MAjbR

ADDRESS PO BOX 48O PA0009?20 _ 101 A (SUBR 03)
ROUTE 441 SOUTH PERMIT NUMBER , SCHAnENUMB -- F INAL
MIDDLETOWN PA 17057-0480 ____ MONITORINGPERIOD ___ OUTFALL 101 - STP• I YEAR/ MONJAITOIN PEARI OD IDY

FACILITY AMERGEN ENERGY CO LLC MON G PERIOD

LOCATION MIDDLETOWN PA 170 5 7 -048aROM TO U *** NO DISCHARGE 1 __

ATTN: BRUCE WILLIAMS/VICE PRES NOTE: Read Instructlorm before completing thli form.

004

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER tucrtily unter penalty of law Itht this document and ait atmhn•ents wereSprepared on~~r my dltrtton orsouperv- on In a-ordanre with aoy•sysm desig•ed

Ito aýmre thai qualned penonne property gather and evahlate he Infonratlion

G. H-. Gellritich I .burnitled. Based on mny inquiry of the person or persons who manage the systemo,
or those persom directly mpomndh'or gathering the InrormatiorN the InforUoalon

Plant Manage r ubmited Is, to the best or my knwledge and Wld, [me, n.-ale, and •oIplete.
I am "wIr" that therm are a lllcaa t penalttas for submltting false Inrormstion,

TYPED OR PRINTED tdudtnt the possibttlty of filne and Inrrnsponient fo, knowing t!olat.i

5 12

EPA Form 3320-1 (Rev. 3/99) Previous editions may be used. PAGE T



NATIONAl. POLLUTANT OlSCHMO~ ELIMINATION sysi-a.',g~NPDESJ

PERMITTEE NAME/ADDRESS aIvFdf-. ,Lc,-o ((D(,,m)

NAME AMERGEN ENERGY CO LLC

ADDRESS PO BOX .:41

ROUTE 441. SOUTH
MIDDLETOWN PA

FACILITY AMERGEN ENERGY CO LLC
LOCATION MIDDLETOWN PA

ATTN: BRUCE WILLIAMS/VICE PRES

NATIONAL POLLUTANIT oiscHAIa 0"F ELIMINATION SYSTEM (AfPDESI
DISCHARGE MONITORING REPORT IDMRI

PERIT NUMBER DICHRE NUM

Form Approved. .
OMB No. 2040-0004

MAJOR
(SUBR 03)

F-- FINAL
OUTFALL 101 - 5TP17057-0480 MONITORING PERIOD ]

LYEARI O IDAYJI LYEARIMO]3DAYZ
17057-04BOFROM 1-1.01TO LI Qj 1j *** NO DISCHARE.GE 1 I ***

NOTE: Read Inrtructione before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPLE~OF
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

SOLIDS, TOTAL SAMPLE 19**** ( i

SUSPENDED MEASUREMENT < S 0 1/Qrtr Grab

00530 1 0 0 PE0f _T R~ *** '-QRL COMM"-

-EFFLUENT GROSS VALU ~* * ~ r•-- 1~V~ - ~ GL -

PHOSPHORUS, TOTAL SAMPLE ****- ( 19

(AS P) MEASUREMENT 0.2' 0 1/Qrtr Grab
00665 1 0 0 PERMIT .' *- ** - *$******* 2,0 TRLY COMP-
EFFLUENT GROSS VALU E17RMN -. a- ~ ~ ** - OAG-.-..-~---- MG/L -

COLIFORM, FECAL SAMPLE C-**** ( 13

GENERAL MEASUREMENT <1 0 1/Qrtr Grab
74055 1 1 0 "-#1 * * iB-

EFFLUENT GROSS VALU.._-:_ EQIEET1 :00** ~ p- OM 'I

BOD, CARBONACEOUS SAMPLE **** ( 19

05 DAY, 20C MEASUREMENT 25* 0 i/Qrtr Grab
80082 1 0 0 ..ERM. - **Q * .. a~*** 4 TRLY COM

EFFLUENT GROSS VALU .. L+ ..U..EM... .: +., -..
SAMPLE

MEASUREMENT

: : :ERM IT, . -. , _ ........ *a . . .

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

: . .....-.......

NAME rTLE PRINCIPAL EXECUTIVE OFFICER I "rtiy •der pe.naly ot low tha.t is do• m• nt and all sttah en,,t TELEPHONE DATE
NAMET1TL PRNCIP L I prepared under m~y dt~rrolo or. supe"Islon In accordance with a systnem designed

to a•sure that qualfied p• -o1t prntpdj gaither and tvalauate the Information

subm•Ited. 13a'd on my Inquiriy or thm. person or persons who mamns the IhSystrn,

G. H. Gellri ch or ths persons dl•rec•ly respnsib fom gath.ring thme •lromn lonm, the InfoLma90o0
iib, n ,i imdi, ,,,948-8400 04 01 26 n

Plant Manager am. srta tht themam signfic.antpnna rm nf~Inromin. a NATURE OF PRINCsPAL EXECUTaVn AREA NUMBER YEARAR MO DAY
TYPED OR PRINTED Iluding ihe posibility of lne nd Imprsonmenlt for knowlng yolaotJm.. "° OFFICER OR AUTHORIZED AGENT CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS fReference a.l attachments here) * CBOD5 reported as 24.6 mg/l from vendor laboratory. Vendor

confirmed result as reported. Data not consistent with historical
dwta. Follow-up CBODS san1ling conducted in Janua.iy,.?004.. 6 12.

EPA Form 3320-1 (Rev, 3199) Previous editions may be used. 00200./, [h9,',S6tP"b9n- PAGE I Of



PERMITTEE NAME/ADDRESS ESS(k F~dityV-d Ial, IDik !) NATIONAL POLLUTANT DISCHAAGE ELIMINATION SYSTEM (NPD-S)
N . DISCHARGE MONITORING REPORT (DMR1NAME AMERGEN ENERGY CO LLC.

ADDRESS PO BOX 490 PA0009920 401 A

ROUTE 441 SOUTH PERMIT NUMBER DISCHARGENUMBER

MIDDLETOWN PA 17057-0480 __"_ MONITORINGPERIOD __
FACILITY AMERGEN ENERGY CO LLC MODAY YEARIMO DAY

LOCATON MIDDLETOWN PA 17057-048CROM TO I [11 19 .J 1

ATTN: BRUCE WTLLIAMS/VICE PRES "_""_"_. _"_'

Form Approved. -
OMB No. 2040-0004

MAJOR
(SUBR 03)
F - FINAL
401 IW FILTER SYS DISCHARGE

*4* NO DISCHARGE I -- j.4

NOTE: Read Inetructionr before completing thie form.

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER -t UttýtPtOdO tt It- that this docurnent %.d all.ttadsments were
prepared under my direction or soupersdson In *Ktcordxnoe with a xyslemn desgtned
to aseur, that quallned pen-nel properlty lather and evaluate Ihe Inrormation

G. 11. Geilrich subrnltt~d. Eased o- ray toqutay of the p.-o or ponona wh. rnoa-p the nystero,
or thou ptrso directly reapoodbh or gathering the In floo aton, the Inforrnallon
submrdited Is, to the beal of my knowledge and btlelt, true. accurate, and comphlete.

'P1 p' "r Alm tw1 r to 1 that themr dnsstnflreat pen.tlin for aubrnlttlnltfatse Woesnatlon,TYPEI;' OR PRINTED Including t-e poseIbilty or ne and Imprisonnnalt ror knowing slnav!olnt.

*No Discharge

7 12

EPA Form 3320-1 (Rev. 3199) Previous editions may be used. oop-b3 /(%Fi i3@A=P&?f!?un. PAGE CjF 7 12



PERMITTEE NAMEJADDRESS fIn,,L FVDIyN.*,'Loc.I,,n ([fD•B•,O

.NAME ArERGEN ENERGY CO LLC

ADDRESS P0 BOX 480

ROUTE 441 SOUTH

M IDDLETOWN PA
FACILITY AMERGEN ENERGY CO LLC

LOCATION MIDDLETOWN PA
ATT-rr TI:tIIt' IJTI ITAMc•/U;TfF PPFF•

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYrTEM INPDES)
DISCHARGE MONITORING REPORT (DMRI

[ ERMIT NUMBER I DCOENUMER

MONITORING PERIOD

Form Approved.
0MB No. 2040-0004

MAJOR

(SUBR 03)
F - FINAL
401 1W FILTER SYS DISCHARGE

*** NO DISCHARGE I'*I ***-cr
NOTE: Rand Instructions before com'pleting this form.

170*7-O480

I YAR MOI AYj [jYERDAMO DA
17057-048(YO RO03110101 TO 10 113

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
EX _OF... EXANALYSIS "TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

PH SAMPLE "12 •'•" E"•••*

MEASUREMENT . * ( 12

00400 1. 0 0PEMT **I *7 **** ** - TRY RA
EFFLENTGROSS YALU ~QIftMN p § Ž. ~* ~tI MN .~~

SOLIDS, TOTAL SAMPLE ( 19
SUEP ENDED MEASUREMENT

00530 1 C 0 Y -.GRAB:PERMIT.; ***** 2+** ,*; *** !gK* :-** -0 . i",O .- TR GRA .

EFFLUENT GROSS VALU MG/L

OIL & GREASE SAMPLE --- ( 19
MEASUREMENT

00556 1 0 0 EM 1_-'--.- > GTR--Y -• .GRAB I

EFFLUENT GROSS YALU, __ ____ ~~M IVG E -rIY, M t/L
SAMPLE

MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE

MEASUREMENT
PERM IT • --,<.-....... ---..-.. . .".. I;• .. -+• '

SAMPLE
MEASUREMENT

NAMEMTTLE PRINCIPAL EXECUTIVE OFFICER y rPn Udiy t; is-1 Otha~ ld this documentfl end all altOchOentai wer TEE NE DATE
_ prpomd under my direction oroperoisto in accordance with a system designed

to aosum thla qualifled Personnel properly gather ind evaluate Ihe Ilnlormalltoi

G r hmelled. Bas. d on my Inquiry of the pern on " pt-ons who enageg the lys.te,
G. H. Gelirich or those poe-sour directly responsiele for gatherting the Informnation, the Informnation .__ ._._._. __... _71___7__94_-_400__04_01_26o.ttdi, totheboneor,, ykndgoaeeo tl-,,ne..ce,.ro.te,••,.•oete ,one let 717 948-8400 04 01 26

suttbadited K• to the betl or" myI} kn owMledi an~d Witte, true, accuratle, and complete.

Pla+nt Mn--Tn 1 r11 • that [herm am sl•l' e .ro po a lttnroroubnal tfor submittingr fa.. t Infnmnaon, ;(TURE OF PAINMCIPAL ExRcUTAVERAM

TYPED OR PRINTED nludlnig the possibility of ned n•nposo."e.t ro- koo, log sotetlono. IOR AUTHORIZED AGIENT CODE NUMBER YEAR MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference eflatrachrnents here) *No Discharge.

8 12

F-PA Form 3320-1 (Rev. 3199) Previous edibons may be used. ilhis kAA-nw4,f;wm . PAGE QF



PERMITTEE NAME/ADDRESS (1ato&.k Fm.dtyN ./Locatio.n t(D&,.m,)

NAME AMERGEN ENERGY CO LLC

ADDRESS PO BOX 480
ROUTE 4.41 SOUTH
MIDDLETOWN PA

FACILrY AMERGEN ENERGY CO LLC
LOCATION M I DDLETOWN PA
ATTN: BRUCE WILLIAMS/VICE PRES

NATIONAL POLLUTANT OISCHARQE ELIMINATION SYSTEM (NPDESJ
DISCHARGE MONITORING REPORT DMR)j

SPAO009:• 50D1

PERMIT NUMBER DISCHAR[EN

MONITORING PERIOD I

Form Approved..
OMB No. 2040-0004

MAJOR
(SUBR 03)
F - FINAL
501-UNIT 1 SECONDARY NEUT TANK

•** NO DISCHARGE I I *-*

NOTE: Read Irtetructilons before completing this form.

17057-0480

SYEARI MIO DAY YEARI MO DAY
1705 7 -- 04B'ROM Q.1 TO -37

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPLE
EX OF

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS E ANALYSI TYPE

PH SAMPLE ( 12
MEASUREMENT * -* **-

00400 1 0 0 T. :-'PERMIT _ V . ** 6 •-• - -':. 0 .• TWICE. ....

EFFLUENT GROSS VALU ;A S•ENT _ _____- ___ "1 •.2"

SOLIDS, TOTAL SAMPLE ( 19

SUSPENDED MEASUREMENT , "'•. * * .*

00530 1 0 0 PEMT7C~ 3~1':00. T- W, .i ICE GR'AB
EFFLUENT GROSS VAR EURMENT ~~** ---. ~~M V ~A-~&' GL-

FLOW, IN CONDUIT OR SAMPLE (03)
THRU TREATMENT PLAN MEASUREMENT .** * *** **

50050 1 0 0 TRMIT .A =REPORT RE..... ***"

EFFLUENT GROSS VALU E-U-REMENT ~. .-- 4 KA~V-1 MGD ~.. .- **

SAMPLE
MEASUREMENT

ERMIT - .. t. * NOTE: Discharges from Secodar
.E. UIRE.E. T :::::::1:: •E -• . ; Neutralizer Tank are treated and

SAMPLE released via the Industrial Waste
MEASUREMENT Treatment System (DSN 701) in

pPERMIT ;.'•i% !i accordance with NPDES Permit.

SAMPLE
MEASUREMENT

:SAMPLE
MEASUREMENT .,

X.,

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I "erny under P.e.lty orlathat this doco•tont•ond ,-n1i.ftattduo We,
prtpared under moy diretlion ot' spervisonn In *oodoom eitha syeo d•signed TELEPHONE DATE
to -- r that t .fled qa rionoi d property gther snd e...luo I he I.rormnttone

G. H. Ge lirich Subitted. B.wd on my Inqulry or the pet•oo or Persons who mang•e the system,
or th m dircdly l mpoolble for tgtherlng The Information, the Informoaton

PlabtMaiagetedK b to th: blr. ko wldg a - nd bettr, 1-e •,,--1,.nd -- pt. 71 4 - 40 4 0
Plant Manager Iwhatlh re a"sinificantpenalties (o6Nruingrtlnfomatim" .i/ATURE OFPRINCIPAL EXECUTIVE 7 04 01 26

TYPED OR PRINTED Incuding the porbility ofeand 1mpdiomrnt for knowing •olatorý' OFFICER OR AUTHORIZED AGENT CODENUMBER YEAR MO DAY

fr'rlA1AloMTv AMrI CVI21 AMATWIM OlF ANY V0t1't ATIrtoMe , -~~*V~t~t~t1 ~. -~. ~ ,Iw~wowrtV* t, at~wuh,,,t. fl ... . re • ~ J .J~tiA~. ..L (M ~~T p3sJ
...................... ............ , ec a.............. ,s nere, " Nu Uij t/LSCW GB. SEEi C0140. 4T ABOVEr.

SAMPLES SHALL BE TAKEN AT THE POINT OF DISCHARGE OF UNIT I SECONDARY NEUTRALIZATION TANK OR FROM THE MIXE
D TANK PRIOR TO RELEASE. 9 12

FMA Fnrm 3370-1 (Rev. 3/991 Previous editions may be used. 0 0 2 0 7 / . PAGE



PERMITrEE NAME/ADDRESS (ce F@.IIrJVdLoc.•fk •(D(LY,•-t)

NAME AMERGEN ENERGY CO LLC

ADDRESS PC !9X 4B 0
ROUTE 441 SOUTH

MIDDLETOWN PA

FACrILrY AMERCEN ENERGY CO LLC

LOCATION MIDDLETOWN PA

ATTN: BRUCE WiLLIAM5ziVICE PRES

NATIONAL POLLUTANT OISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DMR)

PERMIT NUMBER DISCHARGENUMBER

MONITORING PERIOD

Form Approved.
OMB No. 2040-0664

MAJOR
(SUBR 03)
F - FINAL
nO--UNIT 1 SECONDARY NEUT TANK

*** NO DISCHARGE 1 *1
NOTE: Read Instructions before completing this form.

170D7-0480

I YAR LMOI DAY [jYARI O IDAY
.17057-0480FRO oM03 10 0 TO LI Q 1;q 3

PARAMETER 177 QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPLE
EX OF

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS TYPE

OIL C GREASE SAMPLE - 19*
MEASUREMENT

00O556 1. 0 0 EMT*QRY~B
E F F L U E N T G R O S S V A L U - I Ri M ~ NT:' : i:* **: ::::':A::2::Y:M :G;/L::

SAMPLE
MEASUREMENT

:••;i:.P E RMIT 4:I;;i:) •:, :• 4,•• •:• ! :! :• • .-...•..-. •- - ___,__• :

SAMPLE
MEASUREMENT

%ERMIT -• -, -'-- NOTE: Discharges from Secondary
RE0I•RE•MENT • ........ ' ": Neutralizer Tank are treated and

SAMPLE " released via the Industrial Waste L _- ____-

SAMPLE
MEASUREMENT Treatment System (DSN 701) in
.X1, accordance with NPDES Permit. "

EUREMENT-

SAMPLE

MEASUREMENT
......MEN ..... ~/ ~ ~

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

REIR.EMiENT -M ,.. .4.:-~

NAME/TTLE PRINCIPAL EXECUTIVE OFFICER I elyudr eata"sw htti uu7en i stahet.tr TELEPHON -E .. DAT .E
Imp prea under my dlreclion or 5ap•p tsion In -e-nco alln with a system desligned
It .•ssre Ilb! qual•fied Personnel pwrprly gather and evaluale The Inroninlon

G. H. Gellrich sube""led. Bsd on my nqu r of tle Person or Persons who manage :he syslen,or ~ ~ ~ ~ ~ e ths ro• n•t!r siobk ror gatheringl the Inf'or~mation, tht~nformation
P l a nt__ _ t o _ _h__ _ _o_ _o-_ _k_._. ._W i e,__,,_. . . . . . , a. . ome l, 7 1 7 1 9 4 8 - 8 4 0 0 0 4 0 1Plant Manager Ir, I Lb r ,e amrgnicnt penalllert frnubn n, raise infdorm io . /NATURRE OF PRINCIPAL EXECUTIVE A.A NUMBER YEAR MO 26T___PE____ OR__ PRINTED______Including [he possibility o_ lnen and Impris.onament fl r sgf tor vioolationstgAREAnI nUonBE.. o F RI E

TYPED OR PRINTED Io~lghps~Ily~len~p~oetoko~goao~OFFICER OR AUTHORIZED AGENT DAYE

COMMENTS AND EXPLANATION UF A•Y VIOLAIIUNS (Refirencei affafrchmentnhhrej *NO DISCHARGE. SEE Co..MaNT ABOVE.
SAMPLES SHALL BE TAKEN AT THE POINT OF"DISCHARGE OF UNIT I SECONDARY NEUTRALIZATION TANK OR FROM THE MIXE
D TANV PRIOR TO RELEASE.

10 12
EPA Form 3320-1 (Rev. 3/99) Previous editions may be used. 00208 /&IbISAýPerýftn- PAGE CT



PERMITTEE NAMEJADDRESS (7FdlryN ./I-(fD(f.)

NAME AMERGEN ENERGY CO LLC

ADDRESS PO B0OX 450
ROUTE 441 SOUTH
MIDDLETOWN PA

FACILITY AMERGEN ENERGY CO LLC
LOCATION MI DDLET OWN PA

ATTN: BRUCE WILLIAMS/VICE PRES

NATIONAL POLLUTANT DISC"ARGE ELIMINATION SYSTEM fNPDE8
DISCHARGE MONITORING REPORT (DMR) .

PAO MOTOI20 G iE 701A
r PERMITNME DISCHARGE NUMBE

I . MONITORING PERIOD ,

Form Approved...
OMB No. 2040-0004

MAJOR] (SUBR 03)
70F - FINAL
701-IW TREATMENT SYSTEM17057-04B0

[YEAR 1O DAY I IYEARI MO I DAY I17057-0480:1M -UIlTOI iL±-1! 011 *** NO DISCHARGE I._I
NOTE: Read Instruction. beform completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
EX OF TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE " 12.
MEASUREMENT 8. 1 8.2 0 4/31 Grab

00400 1 0 0 3EMT~ *i.3 **~ **~***~~TI3.GA

EFFLUENT VRS VALU QUtiq MN - ___.14N~~P Su
SOLIDS, TOTAL SAMPLE ('19
SUSPENDED MEASUREMENT 4 8 0 4/31 Grab
00530 1 0 0 .PERMI T***~ *** **~~**~3 mC R1

. .. .... ...
"-'-.. 

~- ,,t.

=EFFLUENT GROSS VALU': MEURMN ~~ § A T ~ ** M.AG ALY~1 IG/L ~ ~N
FLOW, IN CONDUIT OR SAMPLE (03)

THRU TREATMENT PLAN MEASUREMENT 0.124 0.146 
0 Cont/ Rcord

50050 1 0 0 RRMIT RR 
0 Cont.REPD••RTZ-•§!****" 

•*.P-..- •***F.. 
****

E F F L U E N T G R O S S V A UIN 
C.M 

N M O V~L M M D~- .. _ _

SAMPLE

MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

MEASUREMENT

REUIR~M N 'S,'.. . - ~ ~ -

NAMEITITI~r r "G.-o r" ,r" °rrrrtr rrro r ctn u nalty orrw that this document and l mltcrhmnentso, TELEPNONE DATE

PlanEItITL PRINCIPAL EXECUTIVE OFF I prepMan uneder my dirction or sup.ervisio In ,,,cordxc, with A System designed T DATE
to anumr that qualified personnel properly gmther and tyaluaie the tnformation
submditted. Base on my In.quiry or the porno., or Peroens who manage (lae system.

G. H. Gelirich or those Persons directly responshibe rI" gathering the Iniormation, the Information

Plant Manager ~~submditted Is, to the best or oiy knowiedge and belief, Itru, aKpjrat, and complete.7 784 0 4 01 2PIg tam own" that [here are signill:ast penalitm for rubsdlling Fatis Information, ATUI E OR TRI ZEPA AEEC TI CODE

TYPED OR PRINTED Incduding the poedblllty orfinte and Imprisonment for knowing violtL O E G AREA NUMBERsYEAR MOnDA

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

SAMPLES SHALL BE TAKEN AT POINT OF DISCHARGE OF INDUSTRIAL WASTE TREATMENT SYSTEM.

11 12

EPA Form 3320-1 (Rev. 3/99) Previous edition* may be used. 00211 /T)N- -1 i3@9-F@rV&ffn. PAGE Of



NATON.AL POLLUTANT OISCHARGE ELIMINATION SYSTEM (NPDESIPERMIUTSE NAME)ADDRESS FneAIt, nrteo,, VDt,-,ml) DISCHARGE MONITORING REPORT (DMRI
NAME ALME RGFN ENERGY C C) L.LC 

A 0 9 27 1 0"ADDRESS .,0 =OX "=0,_ . -,• 600•2 0
RO-UP0TR XA4 R0UTH PERMIT NUMBER DISCHARGEUR

MIIDDLETOWN FPA 17057-0480 MONITORING PERIOD
FACILITY AMERGEN ENERGY CO LLC YEARI MO I DAY I I YEARI MO| DAY

LOCATION MIDDLETOWN PA 17057-0480ROM 031 10 I0 11 TO j

ATTN: BRUCE WILLIAMS/VICE PRES

Form Approved.-
OMB No. 2040004

MAJOR
4SUBR 03)
F - FINAL
701-IW TREATMENT SYSTEM

*** NO DISCHARGE I I **
NOTE: Remad Irntuctioria bafore completing thle form.

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certily under penally or law that lthi documenlt nd all attachmenets wereE prepaPred under my direction or supervision In rrdance with a syslem designed
to asre that qualified personnel Property gatherý and eotsiot the Information

G. H. Gel lr ich b.edld. Based on my Inquiry of the person or pesons who manage lte system,
or those persons directly responsble Ir gathering the Informtllon, lhe Information

Plant Manager submitted Is to the best of my kwwoslege and Werli, .eaccuroate, a mospie.
I no aware that ther are signinfiJn penallil for subn.llleng faLse Informalion.

TYPED OR PRINTED Including the pessihblity of line and Imprisonireni for knowing vdolallom.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS fReference all attachments
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DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH DECEMBER 2003

Page 1 of 2

Day Fla ... H .. SSTemp Fe Spectrus' Spectrus 7, Spectrds Hydaie Powerline<
'C12OX 1~l4~01200 (4), CTI300 3623....... (..-... Comments

.MGD: .SU'..Mg/I e mDeg F :gil . Ro-mg;i, _-___I___ _.__________1;g/_______.

1 21.2 • 46.9
291. 21.4 45.4 1) Chlorine reporting not required when

- 17.2 46.2 S N S S N chlorine compounds not added to the River
Water or Circulating Water Systems as the

.4 19.6 7.7 12 45.5 *E 0 E E 0.. sole active ingredient for biocide treatment
5. 24.0 44.4 E E E (see NPDES Permit Footnote No. 9, page
6 20.7 44.6 C 12/06 < 0.01 C 3).
7. 24.9 42.2 C H <0.01 <0.01 C C H
8 15.7 44.4 0 E 0 0 E 2) No Chemical Addition.
9> 14.5 7.6 6 44.4 M M M M M
10 25.6, 43.0 M I M I

11 25.0 48.1 E C 1211 < 0.01 E E C 3) Hydrazine monitoring not required
1.2 26.0 48.3 N A < 0.01 < 0.01 N N A because there were no dischargesassociated with OTSG wet lay-up (see
13 24.8 47.3 T L T T L NPDES Permit Footnote No. 7, page 3).
14 23.2 46.4 S S S
15 22.5 46.3 A A
16 22.2 45.4 S D 12116 < 0.01 S S D 4) Per agreement with the Department all
17.' 21.7 45.5 E D < 0.01 < 0.01 E E D Total Residual Oxidant (TRO) monitoring is
18 22.2 44.16 C I C C I reported in this column. TRO monitoring
19:!. 22.2 44.6 T T T T T covers River Water System treatment with
20' 22.0 44.9 I I I I I Spectrus OX 1200 and Circulating Water
21 • 20.6 _ 45.4 0o O O O O System treatment with sodium bromide and
22*ý", 18.0 46.6 N N N N N sodium hypochlorte.
231ý.ý''. 17.7 7.5 20 48.4 12123 0.011
24v.:; 18.0 50.5 # 1 0.02 0.03 #2 # 3
25&: 19.2 49.7 0.02

.26 19.5 49.2
27_ý. 19.5 49.3
28 ' 20.0 48.6
:29 . 19.5 48.5 12130 <0.01
30 *,:!' 18.8 . 49.2 <0.01 <0.01
3 1 18.6 48.6 <0.01
Av 20.8 7.6 13 46.4 NIA N/A 0.01 N/A N/A N/A

Laboratory Name: TMI Plant Chemistry Laboratory In house ? Yes

REMARKS: Permit allows discharge sampling for TRO at the TMI-1 Mechanical Draft Cooling Tower or DSN 001.
Signature: S. R. Coqley/

Telephone:. (717' 948-8881
PQI2 [!6 I/l(

NPDES Permit PA 0009920 - Outfall DSN 001



DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)

AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH DECEMBER 2003

Page 2 of 2

"1 0. SM Uft i(M."d 9__R:2_ It ý' lly.'ý- I
Day,

2

4
5.
6

8
9-
10
11
12
13
14:
15
16
17-
18
19.

20
21:
22
23
.24
25
26
27-
28.
29
.30

31
Avg

Flow pH TSS . &G
MGD SU.: jmg/I j mgfl/i.

0 -

0 -

0 -

0
0
0
0
0

0
0

•0

0 -

0 -

0 -

0 -

0
0
0
0
0
0
0
0

0
0
0 -

0 -

0

0 -

Flow .pH TSS: ,O&G
MGD S "i mg/I m g/I

0.142 8.1 54
0.127 8.1 3
0.123 8.2 1
0.127 8.1 8 -

0.119
0.127
0.114

0.061
0.127
0.138
0.128
0.130

0.134

0.130
0.131
0.128
0.132

0.118
0.125
0.119
0.126
0.125
0.131
0.140
0.133
0.146

0.057

0.130

0.124 8.1 . 4

Flow pH 1 TSS [ O&G Comments
!MGDJ. : SU. mg/i mg/i

DSN 005B discharges
are industrial-type

0.054 7.7 10 *N/A discharges from the
East Dike Settling
Basin (EDSB).

* Outfall 005 discharges on
1210312003 were related to
the overflow of TMI Unit 1
Natural Draft Cooling
Towers (NDCTs) due to
tower icing during restart of
TMI Unit 1 from refueling
and maintenance outage.
The overflow conditions
were verbally reported to
the Department. The
Department requested that.
monitoring results (pH,
TSS and TRO) be reported
with December DMR. See
Table for pH & TSS. TRO
< 0.01 mg/I. Oil & Grease
not required per agreement
with the Department.

Outfalt 005A (stormwater)
was visually monitored
during the month related to
the Industrial Cooler
Leakage. There is no
Industrial Cooler leakage
entering Outfall 005.
There is no significant on-
going leakage to the Yard
Drainage System from the
Coolers.

0.054 7.7 10 *N/A

Laboratory Name: TMI Chem. Laboratory. Analytical Laboratory Services, Inc (ail & grease) in house? Yes Signature:
REMARKS : No discharges via DSN 501 - Sec. Neutralizer Tank discharged via DSN 701. Telephone:

S.R. Coalev/
(717) 948-8881

(-J

NPDES Permit PA0009920 for Outfalls DSN 501, 701 & 005B



ATTACHMENT
May 2004 NPDES DMR Supplemental Form (W)

Discussion on Industrial Cooler Leakage

Background

The status of leakage from the TMI Unit 1 Industrial Coolers have been discussed in the monthly
DMRs as a note on page 2 of the Supplemental (W) Forms since May 2003. Comments have
been attached to the DMR as a follow-up to a Spill Report submitted with the May 2003 DMR.
In the May 2003 DMR AmerGen Energy Company, LLC (AmerGen) reported that leakage of
chemically treated water from the Industrial Coolers had entered the local portion of the station
stormwater collection system. The two Industrial Coolers (east unit and west unit) are located on
the roof of the TMI Unit 1 Intermediate Building roof. Leakage from the coolers flows onto the
building roof and then travels to the roof drain which is hard-piped to the Yard Drainage System.

The May 2003 DMR Spill Report identified that repairs were made to each of the two leaking
industrial coolers following identification of the leakage in May 2003. As discussed in the May
2003 report significant leakage from the east cooler was repaired and the cooler was returned to
service. However due to operational constraints related to the station's TMI Unit I Operating
License (USNRC requirements) the west cooler could not be removed from service for repairs
until after the 2003 summer months. To mitigate the flow of on-going measurable industrial
cooler leakage from the west industrial cooler AmerGen installed a temporary catchment and
pump system to collect and transfer cooler leakage to a plant sump for treatment and discharge at
Outfall 701 under the station's NPDES Permit. The completed repairs on the east cooler and the
installation of the temporary leakage collection system for the west cooler mitigated the
significant leakage from the coolers into the Yard Drainage System.

Current Status Industrial Cooler Leakage

As listed in the 2003 Spill Report under "Preventive Actions", both Industrial Coolers were
inspected and repaired during their annual preventive maintenance outages in the Spring 2004.
Significant leakage sources from the east industrial cooler were repaired and the current leakage
rate from the east cooler is insignificant. Some identified leakage sources from the west cooler
were repaired, however the measurable leakage from the west cooler continues at this time. The
temporary catchment and pump system (installed June 2003) for the west cooler continues to be
used at the present time. Inspections during the Spring 2004 cooler outages revealed that two
cooler fan housings are thesource of the current measurable west cooler leakage. Inspections by
the manufacturer and station engineers during the outage identified the source of leakage (from
two fan housings), however a repair method could not be identified and implemented within the
cooler outage window. Obvious water leakage paths into the fan housings were not identified
during the inspections and station engineers were not able to determine the cause of the
excessive water entering the two fan housings. Additional engineering evaluations and/or
inspectionis are needed to determine the cause of the excessive fan housing leakage.

Following the Spring 2004 cooler outages and after the return of both coolers to service the
temporary catchment and pump system (for west cooler) was inadvertently removed from service
during post work site clean-up activities.

I



ATTACHMENT
May 2004 NPDES DMR Supplemental Form (W)

Current Status Industrial Cooler Leakage (cont'd)

The temporary leakage collection system was not in service over the period from May 15, 2004,
at approximately 4:00 p.m. through May 27, 2003, at approximately 7:00 p.m. The table below
describes the characteristics of the treated industrial cooler leakage that entered the roof drain
over this period.

Sample Chemical Analyses Results - Industrial Coolers
Date/

Location Conductivity pH IAEC 3107 Alaiiy Temp. Ca Hardness Langlier
__________ mh/cm) (mg Al)almnit) (-F) (mng/i) Index

May 4, 2004
East Cooler No Sample - System Not Operating
West Cooler 1624 8.79 38 380 68 680 2.28

May 11, 2004
East Cooler 970 8.54 16 200 77 323 1.53
West Cooler 840 8.53 18 272 80 272 1.43

May 25, 2004
East Cooler 1295 8.57 15 240 476 1.75
West Cooler 1356 8.60 17 240 476 1.78

June 1, 2004
East Cooler 983 8.44 j 12 220 71 374 1.48
West Cooler 962 8.47_ 21 200 71 357 1.45

The estimated flow to the Intermediate Building roof drains from the Industrial Cooler leakage
over the period was approximately 50 to 75 gallons per day. This flow estimate was based on
measured flows of the current west Industrial Cooler fan housing leakage (currently collected
and diverted to plant sump). There was no effect on discharges from the Yard Drainage System
at Ouffall 005 during this period. Routine observations indicate that there was no observed flow
from the Intermediate Building area downstream in the Yard Drainage System. During rain
events there would be no detected impact anticipated due to the low initial concentration of AEC
3107 in the Industrial Cooler water. As a comparison, the aquatic toxicity data for Betz AEC
3107 are listed as follows: Flathead minnow - 96 hour Static 0% Mortality = 2000 mg/l; and
Dahnia magna - 48 hour LC50 = 1,575 mg/l. The AEC 3107 concentration in the Industrial
Coolers over this period (range 12 to 38 mg/i) was significantly less than any listed toxicity
levels

The collection equipment was promptly re-installed upon identification that the temporary
leakage collection system was a listed preventive action under the original Spill Report. To
prevent recurrence the temporary equipment will be clearly identified and labeled. Additionally,
station engineering has been tasked with developing a plan to mitigate significant system leakage
as well as identify and quantify other less significant leakage that can be expected to occur on a
periodic or continuous basis from the Industrial Cooler area.

2



ATTACHMENT
May 2004 NPDES DMR Supplemental Form (W)

Current Status Industrial Cooler Leakaae (cont'd)

Because of the equipment age, design, and physical location, some water leakage from the
Industrial Coolers will occur and at times may cause an observable flow of water from the
Intermediate Building roof into the station Yard Drainage System. Sources of water that may
flow from the Intermediate Building roof into the roof drains are emergent small leaks from the
Industrial Coolers, condensation from local steam pipes, and drift/carry-over from the Industrial
Coolers. AmerGen intends to submit clarifying information to the Department related to the
frequency and quantity of potential discharges of treated Industrial Cooler water into the Station
Yard Drainage System.

As discussed in the original Spill Report, the current NPDES Permit application addresses the
potential discharge of treated Industrial Cooler water into the station Yard Drainage System
during maintenance activities. The current Permit Application, Section C., Outfall 005, states
that input into the Yard Drainage System from cooler maintenance occurs up to five days per
year at a maximum flow of 5,000 gallons per day. The current Permit Application information
will be updated to reflect the expected input into the Yard Drainage System from continuing
Industrial Cooler operations.

There is no expected identifiable impact on discharges from the Yard Drainage System at Outfall
005 related to Industrial Cooler leakage. This assumption is based on the following reasons:
1) The location of the Intermediate Building is at a remote upstream location from Outfall 005 in
the Yard Drainage System; 2) The open design of the Yard Drainage System contributes to
evaporation and natural attenuation in the soils; and 3) The Industrial Cooler leakage volume is
insignificant in comparison to the volume and design flow of the Yard Drainage System.

3



Amer Gen.
ArnerGen EneTgy Company, LLC Telephone: 717-948-8000 A-n Exelon Company
Three Mile Island Unit I
Route 441 South, PO. Box 480
Middletown, PA 17057

June 24, 2004
5532-2004-029

Mr. Randy King
Bureau of Water Quality Management
PA Department of Environmental Protection
909 Elmerton Avenue
Harrisburg, PA 17110-8200

Dear Mr. King:

SUBJECT: MAY 2004 - DISCHARGE MONITORING REPORT (DMIR)
NPDES PERMIT PA 0009920
THREE MILE ISLAND UNIT 1

In accordance with the conditions of NPDES Permit PA 0009920 please find attached the
completed monthly DMR forms and two Supplemental Form Ws for May 2004. There were no
exceedances of effluent limitations reported on the completed DMR forms.

Should the Department have questions concerning this submittal or require additional
information please contact Scott Cogley, Environmental Chemist, at (717) 948-8881 or e-mail at
scogley @ amergenenergy. com.

Sincerely,

G. H. Gellrich
Plant Manager

GHG/src

Attachments

cc: NPDES Discharge Monitoring Reports
USEPA Region III - Water Protection Division
1650 Arch Street
Philadelphia, PA 19103-2029



PERMITTEE NAME/ADDRIESS IL~Fdfy.~~ f~o,(D(A-n:
NAME A.M.1-5ENERG RGY'ý CO LL.C;

ADDRESS PO BOX 490
R0LU1-'7 4141 SOIJUTH-

FAIrYAl'EURGEN ENEIP,4r-Y COLL(C
LOCATIONE.¶IDE)ITE1o4 PAI~lF1
AT"IN: TBRUCI. FRL.IriS1:S

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTFM(NPDESI Form App
DISCHARGE MONITORING REPORT (DMRJ N[*..ciR OMB No.

PERMIT NUMBER DISCHARGE NUMBER -1 F7 -I N'AL.

I MONITORING PERIOD * IN m :[ot o .i E •i* •-i:

roved.
2040-0004

7 i102517 -01-30

, • . YEARI MO DAY I I YEARIM A ..I 70,7-,480FROM (-j NOTE: N35 bIforE compTetin thin form.
NOTE: Read Instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPLE% 1EX OF
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYS TYPE

TENIPEP TUR E, ,(TER SAMPLE (..- .. 1.-E R..SAMPLE .r.. .. .
DEC. FA•,-ff N-T=F fT MEASUREMENT 92 0 0 Cont. o cord,

PERMIT7 ' 7ý 2 E*' I ~ 1L;
0001 ii 1 

7ý~EFFLUENT GROSS VAI-k WDECT~~. '~ ~ -___
PH SAMPLE *.t . X---..

MEASUREMENT_ 7.8 7.8 0 2/31 Grab
004-00 1 0 0. 

U.PERMIT. " "- -.. " . - -* . :". - ..... " -- •/.• "P' -..• R T-EFFL UNT "GROSS VALU.IEQUIREMENT x:I -• •Thi-tN i4"- 1"yL"• _____________ ! I •

SOLIDS, T"OTAL SAMPLE - .". ..-I 1- )
SUSPENIDED MEASUREMENT 36 40 0 2/31 Grab
0• 53 . 0 1. 0 0 

7RMI t 4• ****•-- .: •At*: . *.I-r*W -
EFFLUENT CROSS VALUEQUIREME MG/L. .. Ni
FLOWJ, INU4 CONDUIT OR SAMPLE ( 03) .iHN.4-- 319:11- .- .
THRU TREATM1EN"rr -_,LAW MEASUREMENT 17.7 23.2 0 Cont. P, cord.
50050) 1. 0 0 PRI WEOT. POi 'rw~ ~ ~~k~~ U~

EFFLUJENT GFROSS: VA _______ _______ MX MG?). ... ~.~:4.. L. . JI\-" FREE e ROURE E.-.•-.•s:? _ __ __ __ -.__ -_._ -._._.

C -ILOR .11`431t SAMPLE - -4" 4 -.l'1* 44- _?AVATi ...... MEASUREMENT 'NAIM 0" N/A* N/A*
50064 1 0 0 EERMCT Aii**- - -. -, --.-J• -** {. I " - -...... .

RZF IL~4 9 OS V LU Lu$M~N
HYDR A Z • jI\E SAMPLE . N-.- .- ,,1-. .* .- I-v ...t-.1 !.-. 4 E -MEASUREMENT INT/A 0* N/A I V/A*

vi ~ ~ ~ ~ ~ ~ ~ , N IA* ~t~*N.*.-<)-.
S13 13 1 0 0

EFFLUENT GROSS TAU~Q~EET~-ti ~ ~ ~ ~ l ~W ~
SAMPLE

MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I t",ly under p'•alty or low that this do.urnernt and all attachments were
prepsmd sunder my dIretion or sUp..-oýsn In accordants wIth s ystem designed TELEPHONE DATE
to Jre Itha qupllon d per on.ne. E pruterly gath e and evalua n, te InpormwaontionGP le Geantic] sbrlle. B d on ma g Inquiry or the persn or prns who ..... file system,Pat.naeor h a dlponbkrothtreiomonlormllon 717 948-8400 04 06 24Plant .'Ianager bmilted Is, to 'I.hen c~rsy knowledge and Wiler, true, aCrutzil and motplele.1 - 40I am twol , th t Ithe m art s ignl ficmnt penalties ror rb trltlna r ai se Inrer-m, tlon, SIG N A TU RE O F PRIN CIPA L EX ECUTIV E .

TYPED OR PRINTED Indcudinlg tbe pos•illlty rf nne.n dlmpri.onn.en for krbnowing !lt.um. OFFICER OR AUTHORIZED AGENT I NUMBER YE M OAYCOMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) *See Attached Supplemental Form CW) for explanations
SEE PAIF C' -F PERWIT FOR OTHER REGURENIETS. and Corimnentso

Page 1 of 8
EPA Form 3320-1 (Rev. 3199) Previous editions may be used.
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PERMITTEE NAME/ADDRESS f7m."FwdtftyN*dL-tI jfD~ff.-.nf

NAME f1IERGEV\I BLN1EVGY CO Li C

ADDRESS P0 PO) 4- 0
ROUTIE A44-1. SOUTH

FACILITY ici-i-EiR GE -I.;CO LLG.
LOCATION!".1 rD`..ET3w~m P A
ATTIN:. BFMUGE WIL-LIAIIS!VI GE PRES

NATIONAL POLLUTANT OISCHAFIGE ELIMINATION SYSTEM (NPDES) Form Approved.
DISCHARGE MONITORING REPORT (DMR) OMB No. 2040-0004

PERMIT NUM13ER DISCHARGENUMBER F 17 1 NAL
,________ _.__00 --D`HE,-,-__.,__. I ' T IDHAM. , ; E

MONITORING PERIOD 
Pi 7G7-040BO

. 7 0 5 7 . RO 1 YEAR. I MO... DAY I IYEAR MP__I DAY, I c.. .3.4

NOTE: Read Instructions before completing this form.

PARAMETER . QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPLE
EX "OF

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYs I TPE

TE'MPERATUFRE, WATER SAMPLE 4.-• ' -- -R.•--4'. ... .. ,. ..
DEG- ., A LIR EIT MEASUREMENT p . *

00011 c. 1 0 PEMI V24**.. . ** IJ-**-1AF*E*- .:~

PH SAMPLE 1 2D-.. .- (
MEASUREMENT ** ,* p, ** **

00400 1 0 0 PERMIT. "'" ...... ".

EFFL UENT QROS S VALU EQI REMEN== = --.-. _ _._ _l4_4 2_ ._ _ _ 7' o

•iLLh- U•, UUI{: tPI._ SAMPLE *'-3H• '
SU.SP END E_ 1) MEASUREMENT ,

2hii;lý A ~ m l1. 1hr
EFFLUENT 'SL3E VALUI1 RQIREMENT~i m
i- LiW.ý I I.I f,;LJ INUU I1 UF SAMPLE L fl **-.-.. * ...

THRU TREATMEN'F PLANI MEASUREMENT ** .X.• .• •
50,1)5 0 1. 0 0 PEMI' RIL2

'" ?~W7. .- *..~-w*--.* d ~E .1 .... ...

GCHLLJR 1`11E, FREI E SAMPLE -i.,i--".-

AVA I LAD-LE MEASUREMENT , ** •, ,

5006S M 1 0 0PEMT, H* . j..

EFFLUET- GR. 0 ALU. .QI. t N _4y

SAMPLE J.
MEASUREMENT

NAM E111ITLE PRINCIPAL EXECUTIVE OFFICER • ••'lYudrpenalty oflwts I l,, h~l do~meri n l t nn e•

"Prare~d under my, dimlhm•lo or wupervldo" In p-otrd e %with, a 3ytmd~lr TELEPHON E DATE
G__o__ellric_,,_. Based on my ,nqul_ orlhe perso Or. Per... ho .... nage he sysem,

G.H. Gell ichor Ihý persons dlr~lly rewpnsilek ror gathering the Inf'ormation, Ihe Inform"..oPlant ager submitted...,oe..............................-......,.....,......... ... 7171 948-8400 04 06 24A MEh/t thIL ENlPdnLnt pEnXlElCU Vor OFbmERtin rIhon,.NRE TL POINNPAE EXECDAT

TYPED OR PRINTED InddIng Ihe pondblll~y or nne and Im .sonrin•.. For knowlngoio... .. l . OFFICER OR AUTHORIZED AGENT CODE N

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference ael ettachmients here) I"NO Discharge.
THIS IS AN EM1ERGENCY DISCHARG'E FROM UNIT I IN THE EVENT TIHAT OUTFALL 001. CECO-PES BLOGI.."r Cýr,,Lr SHALL

SE TAKEN AT THE MAIN DISCHARGE-OUTFALL 003. SEE PERMIT CIFOR ADDITIONAL_ R.(.U,.EHNT3. Page 2 of 8

5PA orm332-1 (ev.3/5) Pevios eitins ay b usd. 01.PS / Thjia4Ii~t :fi-e PAE O
EPA Form 3320-1 (Rev. 3199) Previous editions may be used. 0 0- 1819 1,-- 0Wjý0K,"4-ptift f6lm PAGE OF



.PERMIfrEE NAME/ADDRESS f7f.n"&'FacftyN -VL,-nrI- ifD(ffrn0
NAME tlEGNE E~ uLX

ADDRESS i0 BOX 480
ROUTE' 4.41 SOUTH
P11 DDLETOWN F ,

FACILITY AMERGEN ENERY C-0 LLC
LOCATIONj PI DD .0LEL•T ['E4N P A''

ATThq: B'RUCE WiLL iAMi/.!CE FREE

NATIONAL POLLUTANT DISCHARG1E ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (DMR)

L JTNU? REI9 [004
PERMIT NUMBER DISCHAAGE NUMBER

Form Approved.
M}OR OMB No. 2040-0004

(SUBIR 03)

F - G F EI:_ .AL

OT4-E. ReiadEinsCY UNiT 1 Dco .eiSCHARi E m
* *,-lF- MC'. DISC'H-A'RGE t•Ii ;•*-•.t

NOTE: Read Instructlo,• before completing thhs form.

1705-7-04BO I MONITORING PERIOD I
YEAR MO DAY I YEAR MO DAY

i -11 7 -7048•OFROM [ I I' TOI .!

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
OF

EX ANALYSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

TEMPERATURE, WATER SAMPLE .- ,... 4.H* -4th.--. N--. *-- '

DEC. FAHR-IENHE IT MEASUREMENT ** ** **

EF F L U EN]T G;ROSS VAL") ARQJ.MNT U.t ,?~~ **4-t t• !".'o t wa -I D~ G.,51tji
PH SAMPLE ..x---- & -e rc*. . - l-- I j .l

MEASUREMENT * tt *n ** **00400 1t 0 03 :i:!i.PERMIT:!.::!P &-. t •'** iT P k*?. 1rR.:• • •:• -*, : j-.• .,4 ..... -,,.fr-.*4i2 ...... 2Y C'-T ...........w

EFFLU ENT 0ROS VALUE._ YEQ3REEN K0.Uvtct~rt~~~*~ IVI~¶ ~~I~:iliWS'~
SOIDS0 . OTAL_ SAMPLE 19i-'*1t i . ...- - --.

SUSPENDED MEASUREMENT r* ** *.

.30 .0 0 T i F

FLOW.: IN CONDUIT OR. SAMPLE ( 03) *"*4 ,•i **•-*•A . .---,,..-.,t- ...

THRU TREAT1MENT PLAN- MEASUREMENT *. .* ** **

5 00 5() 1 0 0 17PEMI £R3EPD3F >~E2Ot;f r-3 W1 ̀-t~ai ~ ~ r'
EFFLULENT CROSS VALREUEMN 2s@½~A p$~f2tMD 3ii% ~-~~ ,~t r-g
CH--LORIN -E_ FPR E SAMPLE W*. -- - .1-.• ***..- r. i-.'-i"f-9 ,'

AVAILABLE MEASUREMENT ** ** *

5,0064 1. 0 0)PRI A-t**.- 1 4~-jI&--* ~~lr'-4 -. *4$*4 9½Ct~/?-4-
EFFLUENT CROSS VA,_Ur ,ORMET,,3,m.:, :**. ,• tCLt
HYDRAZ I INE SAMPLE .. *.* - IH.t...* -l..- *-. .*-r4--, I r

MEASUREMENT ** ** x

8513133 1 .0 0 PRI Wf~l~. *4$" 4- ~~?f$~ *----t-~-.~2

EFFLUENT GyROUSS VA) U) EUHMNI~~,<$1*-. ft~-~a ~qi~P~ Q.
SAMPLE

MEASUREMENT

-a.ý ------- 7,~4.-~ ____-- ---7777 -

NAMEITITLE PRINCIPAL EXECUTIVE OFFICER I rWitty uner penalyefla• w that this document .1 utttnois seeA

prepared under my direltion orsuopeWlson Int accordance with a system etigned TELEPHONE DATE
to a.u thai qualified per-sonnet property Either . otd evaluate tIhe InrormationGo H Gelirich , .s,,t.e Based on my inquiry of lhe person or persons who manage the system,
Sor those persons 6ýlrll riponsible for gathering ihe Irformi(ion, the Irormolio1.

Plant M4anager submitted I; to of mykneiede ,blie, t... t•to..tead ,mo 717s 948 84m0 04 06 24
TYPED OR PRINTED I ar swum thai there irt signifanti penailti for submitting'rfa• information, SIGNATURE OF PRINCIPAL EXECUTIVE A A NUMBER YEAR MO DAY

TYPED OR PRINTED Including tihe prosbilliy or ine and imprsonornent rknorminag vionittons. OFFICER OR AUTHORIZED AGENT CODE |

-=PA 

Form 3320-1 (Rev. 3/99) Previous editions may be used.•

:OMMENTS AND EXPLANATION OF ANY VIULAIIUNS (Refrrencetaflltttachmentshere) .""No Discriarcge.
THIS IS AN EMERGENCY DISCHARGE FROM UNIT 1 IN THE EVENT UNIT 1 IECHA-,,.L DRAFT COO:LING.. TOW-.ER BECQHES I3LC
COKED. SAMIPLES RHAILL BE TA14SN AT OUTFALL 004. SEE PERMIT FOR ADDITIONAL RE-U!REKIIENTS. •Page 3 of 8

_-PA Form 3320-1 (Rev. 3/99) Previous editions may be used. -Q7/Ei~?-~aIG-n AE O&- PAGE OFL) 9 1 0 i 1 Jf(rn - ... 'AA-



PERIVIRTEE NA ME/ADDRESS(7-.6F~dfty. .WL-.ji-. ((D4LTit)

NAME ANERFI:* ENVERIGY C-0 LLG.
ADDrErss'- F0 BX 4'00

ROUTE 4413 SIOUTH

FACI'LITY ANI-1~\ I~F~ C LI
LOCATI0Nl9~IjLE I LJIn

AT-rN:. I3RUCEE WILL e&IAMB/VjI CEPRE

NATIONAl. POLLUTANT ODSCHARGE ELIMINATION SYSTEM [(NPDES)
DISCHARGE MONITORING REPORT (DMRI

PERMIT NUMBER LSMOE U J

Form Approved.
OMB No. 2040-0004

I`.), R 0:
F F 1'- IA L

1 70--7-04.80
MONITORING PERIOD

'' 4 FRO YEARI MO DAY YEAR MO DAY ..
_7r7C4-FO _V kJ1 TO IJ' NO D! E- A. -N?4-

_NOTE: Read Instructions before completing thIs form.

QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE.... UOF
EX ANEAYSIS TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

PARAMETER
lýý

P H SAMPLE ..- t.4I.* ."

MEASUREMENT . * " C **
00400 1 0 0 •i:ii.P.E]RMlITi!; *;4;• t'-**; • i..•... •-;'••••• iih:*: .•, -• ••• ..... • .. ..

EFFLUPND,' L MEAUIREMENT IN GROSS VALUE U ..

SOLIDS, TOTAL ESAMPLE T! z

SUSPENDED MEASUREMENT ** •. *•. .,., *,

0 5,O• 1 0 0 PERMIT;::!::i; F'(: • **_ ----. s -* '-- -: -.i...', l-• :A, J...--.
UTE.FFLU•E T .T PLUN] MEAUIREMENT ** Gn,. I,-, 1- in

OL SAMPLE -- :*~-

SAMPLE

MEASUREMENT

005.6 i ,u 0 RTJ.* 7- -

ETFLENT GROSS _ILe, REURMN z-i3A:~ .t I/L~SAr~V- e-

F -IWs i I \1 C;UI\L)U I OR SAMPLE 03) q "*****

THi-RU TREAT NEtWT PLANI MEASUREMENT

MEASUREMENT

REQUI:IEM:E t W ..... -.................... -

5-•gS i 0 0 51........ 1. Q cy .... ft """"" P! P_: I j. Fj q'•'•: ........... "•'•" .......
SAMPLE

MEASUREMENT

REASUIREMENT. . .' .

77--

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I =-y under penally orl ,,. at thl, documen .d .n ! .shme,,t, wE OD
prepared un~der my direction or supervison to Drdb"" 41th a systemo designed T LP O ED T
to asur tha.t quaimmfPersponnel property gather .nd evlute tohe Inrormn~tionG~r. e 1 ri c .. ubmil le. Base on my Inquiry Or the peso or. personsho manage the system,R Gor those p ersonismds di ly r espo nsible for g athering the I torom allon, the inrorm.Ilon

Plant 1afager b . tohe hest or my knowledge and belper, , eu, act,,.nd complete. '71rUR O9CALX I0 04 06 24I am .... .. th3 th etr e a n. signl ianl t penal ties for s ubm itti ng rf ise , oro, m,, ion. AIRN AE AIIn IF O F PI I C I L E X Ec u r rv E A RE A

TYPED OR PRINTED odudlnI the posibllitloyrrfne and Imprlionment rur knowing Ylolvom.. OFFICER OR AUTHORIZED AGENT CODE I NUMBER YEAR MO DAY

-OMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) *.*NoDischarge ,
D.See Suppleental Form 4) foer co4mments.

Page 4 of 8

ýPA Form 3320-1 (Rev. 3/99) Previous edifions.may be used. 001 19'4 PAGE OF



PERMIrTThE NAME/ADDRESS (,~o.FhNL.~~ f~~.,I

NAME &SERE EN-x O

ADDRESS Pd SOX 400G
ROUTE 44'. SOUTH

FACILITY ArIERGE 1\ ENERGY GO 1LLC
LIDCATIONrIj 1 DDULE-FGWNPA
ATITP: .URUCF-E W1TII._IA!"IS/V'.I:CE_'PRES

NATIONAL POLLUTANT OISCHAROE ELIMINATION SYSTEMjqNPDESJ
DISCHARGE MONITORING REPORT IDMR)

PERMIT NUMBER DISCHARGE NUMBER " - ' XhI-

MONITORING PERIOD OI .,,,Ir .L-- V.1 i --" o ,

Form Approved.
OMB No. 2040-0004

17057-0430

I YEAR I MO I DA¥ J I YEAR I MOD Y I D
170'57"-0460FROMI "I ToI v. I •O 1 14" V•H, , r•J

NOTE: Read Instructione before comphtllng thie form.

V

NAMEITITLE PRINCIPAL EXECUTIVE OFFICE C i"Olyl under0 penaltiy ofO law I trialths docuente and all attachm~ents wen
______________________________________________ pre pared unrder nmy direction or superelsien In accordance ,,41h a system designed

teosr mum tha qualified persnnel prperily gather and evaluate [b~e Inrior-,otion
G. H. Gelir ich suhrtii'ed. Baosedeon my inquiry orthe person or persons wrho manage h ytm

Plant Manager " ntedýt the beht orm knoleg an olr re cuae nd comeplete.
_______________________________________________ am awaoere that thren- an significant penalies ror subnittlng false Intoninatlon,

TYPED OR PRINTED IncldingIoli . possibilitly oPflo Fir lonan rprisonmtrit (er k noerln eonZ os

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments

Page 5 of 8

HPA Form 3320-1 (Rev. 3/99) Previous edWons may be used. 0017-7 i J,ýis.-isLaAprt Run. PAGE OF



PERMITTE NAMEIADDRESS (7o&~J. JFoegfty Nas-.'Lo.Eio~ ((D(0q,,roo NKIIONAL POLLUTANT flISCIHIARGE ELIMINATION SY9TEMV(NPOES)
NAME AIEROTENI 1THMERGY C-17 LL,"' DISCH4ARGE MONITORING REPORT IDMRI

ADDRESS Ponox -130 " 000015120 0
ROU)TE 4.41 301T-11+ PERMIT NUMBERDS7AGENWRJ

1) D DL.E TO b' P A 705 7 C '4E:) MONITORING PERIOD
FACUI A' '~§II NE~0 c ILCYEAR IMO IDAY YEAR MOC DAY

ATTNI: B3RUJCE WILLIA.MS/VICE PRES~

Form Approved.
01VMRISl No 2040-000r4

r j- '1t

-"01 rW 1jTE 1)Y PT HRi

NOTE: Read Instructlons before completing this form.

I

I rot-lly Uncer penalty of aw that tIlls document and all altKIlments lwere
repared under my dtretIon or spl-itsion In ac-ordance wilts a system d•slgnid

t0 as•.r that qualifled peomlnel properdy gautrer and. I.Maltso the Inforsollion
obisrilled. Bfed on my Inqulry •of he pertb n or pneF mnwho mianagett oiystrmn,

or those percs•n directly responslble tot glalherin the Information, the Inrfrmation
subholued is to the bt of my knowiledge and better, Irue. actorale, and -oinpl•e.
I in anr that there a"e sglont Penanlties roe sbmitltin1 raise Inroformation,
including the possibility or fine and Imprisonment for knowing violatio•s.

.OMMENTS AND EXPLANATION OF ANY VIOLATIONS IReferencw all attachmwnts hera@ ]*No Discharge.

Page 6 of 8

:PA Form 3320-1 (Rev. 3199) Previous editions maybe used. DQ PAGE



PERMITTEE NAME/ADDRESS (7n .61.4 W~~/ (fDnQ-r

NAME 1ERIENI EN\ERGY CC. L.LC

ADDRESS POL B30X 450O
ROUTE 4-413 OT

1i 3IDU~O P A
FACILITY 'G NEE YCOLLC
LOCATJON(~j I DDIz O11`WI'.i P "'
AlTrIN: FRICfFý W11-LT(AP1S/Vk.TC- PRES

NATIONAL POLLUTANT OISCHAME ELIMINATION SYSTEM (NPDES);• DISCHARGE MONITORINQ REPORT (DMR)

PERMIT NUMBER DICHIENUMe~J

Form Approved.

1AJOR1 . OM8 No. 2040-0004

S•USR 0.3)
F - B. NAL

NOTE: Read Instructlons before comntlating thle•form.

1 70,57-0490
MONITORING PERIOD

I YARI O AY L1YE O . -IDAY.
1 7'0 5~-70- 6 0 FRM 0 L ijI i TO 1 .1,1 jj1 VI

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE-- : • . ~~EX AYaS T E

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS TYPE

P 1-I S A M P L E .A . .- . -. -. 4 , -.- 2
MEASUREMENT *-- *

=-VFLUE1I\IT GR[)S IA~:f~~R~N ''.. j~g*t* :U '- ~~i:
SOL ID. S, -O - L sAMPLE .--:?-Y-- .-. -t 4 -*- .

SUSP ENDED MEASUREMENT ** ** "

0 530 .1 . C1 O ::'.PERMIT :: . ,-, I• *-. .s.4 . . ....... ;:', .' . . , ..... -. "- .:......

EFFL-UENT1 GROSCS V AI 1 U EQURMN -~-'**l~A i/ ~ :iJLJ -

F iOV! IN CONDUIT OR SAMPLE P l*C*- i3t.~

THRU TREATMENT PLANI MEASUREMENT

EFFLUENT GROSS Vtxil -~EQURMN 4I~-~ . .~ h~N (~~.. ~~1F~r
SAMPLE

MEASUREMENT ....... ,* NOTE: Discharges from Secondary - -..-

P. ERMT .' Neutralizer Tank are treated and .~.

SA-.U ::EM ENT MjPLE_ _ released via the Industrial Waste <-'---

SAMPLE
MEASUREMENT Treatment System (DSN 701) in

. • • _NT •-accordance with NPDES Permit, ..

-K K.".,:-

SAMPLE 
'

MEASUREMENT

SAMPLE

MEASUREMENT MI.T

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER tm-iritp under pWn.Ity oft.,. tht thi. document snd all .IIchrneets wireTELEPHONE DATE
_____________________________________________- Prered under my direction or supervIsion 16 mmroeonce wih gytemdsg

to ause. thal qualifled pm-onnet properly gihe'r and eyoluste the information 7

G.H.Gelriehnb"tted. Booed on rny Inquiry or the person or persns who -aonge Ihe system,
corhos lpermso•dlee 'lly r fpon rble fgalthering the Inrorrnatlon, the Intormn on

Plant m ager , ,to ,.te best ormy knowled.ge adt belie, • tru, ... urte, ad compl••.. 717 8400 06l M I-, .. w.. •hat Iheme ... •nflon, for irubed.ttog tse Ifntrnoau•, 6rdNA FURE OF PRINCIPAL EXECUTIVE 8

TYPED OR PRINTED . In..udCn h poOblAllyUoTHOne..dZE AGENmTincnludiror enowingsoloblm. ofn OFFICERI OR AUTHORIZED AoENT A NUM YEAR MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Rferfence a• /ttfachments h ire) " e e e t "o e.
SAMiyPL.ES SH- L :BE 'TA KEN AT TFIE PO1 INT OF DISCHARGE LIF 1;ia~rg.. ee C: !.-I 1, FRO'. , °to_. ,

D TANK PRIOR TO RELEASE. Page 7 of 8
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PERMIrTEE NAMEIAOORESS (7n-"F ftN..L~~fo LfD(r"')
N4AME AlMERGE1N1 114ENER0Y GOLC

ADDRESS PU 1-ix 40

FACILITY All'! EEN 01NE1\1 CO L LC
LOCATION11 It LN,-_E'-tD ,iNp PA
ATT71\: DRUCE_ WIJLIAMS/VIGEPRES

NATIONAL POLLUTANT OISCHAWIF ELIMINATION SYSTEM (NPD ES)
D1SCHARGE MONITORING REPORT (DMR)

I ERIT NUM13ERi 1
ISHPOE NUMBER

For

telA J0-R. Dlv

I t -O O I FR E '

m Approved.
8B No. 2040-0004

F" 70,t -'.-; '.-F 0

I MONITORING PERIOD

17O7-O20DAY I~~r YEAR IMO DAY NOTE:.Flo NO ITnsCHARu sE cp I thisfor
NOTE: Read Inutructione before completlng thim form.

I uridy unider Penalty or law that this do~menl and oil omacthnnents wen
pmp..td tinder mj diredion or supem-ion In aebord.nr" ni~h a syste lon, mgoed
to n. l hat qualified p-nonnl Property kiiiher .nd eo.iduae The Inronojillon
submitted. Baned on my Inquiry or th~e pirstin or Persons wrho manage ltht iyiem.
or those Persons direily mnpomlbkle rr im thering ihw Inrortrailon, the Informatnion
submkllued Is to the best of my knowledge and elitief, true, v.ý-.Ie. and eimplete
I am a.re that them- are slg~lfia-nt Penalties far irubmiltlog raise Intoa-uation,
Incldding the possibility or rime and Ioaprisorntnme for kanowilng !~ohitimms

:OMMENTS AND EXPLANATION OF ANY VIOLATIONS lRefiarence 9ll atrachments here)
SAMPLES SHAHLL B TAKEN AT POINT OF DISCHARGE OF INDUSTRIAL WASTE "rREATMI"MIT sYs1T.

Page 8 of 8
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DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH MAY 2004

Page I of 2

Da .F~W. pH- TSS.. rP' -Free pctu petu Setu Hydrla-zine Pwrln"
-. ý.lnS e e M9s.:'

:.MGD - SU. mg4I We u/ i~I&§ "~.chgl n/~ .pgi4; Mg9
: 20.7 72.9

ý2 21.0 75.8 1) Chlorine reporting not required when
3 19.5. 74.8 S N S N chlorine compounds not added to the River

.18.7 73.3 E O 0504 <a o.1 Periodic E Water or Circulating Water Systems as the
6..015 0.016 ']am kill over sole active ingredient for biocide treatment

20. o0.014 period E (see NPDES Permit Footnote No. 9, page
6 20.9 7.8 31 71.5 C 05/10/04 to c 3).

2 3.2 73.3 C H 0506 <0.01 C H
3.! 17.1 76.0 0 E 0.01 0.01 0 E 2) Spectrus CT 1300 sampled in Circulating
9 . 16.6 76.0 M M M M Water System on May 12, 2004. CT 1300
1.0• 17.1 73.6 M 0 M I concentration confirmed to be less than 0.05
ii 16.2 74.5 E C <0.05 mg/I before opening blowdown to the Main

Station Discharge (see NPDES Permit
12 16.7 78.5 N A 05112 (2) N A Footnote No. 8, page 3).
13. 17.1 7.8 40 85.4 T L 05(13 < 0.o <0.05 T Li~ii4:.;!::!!: 7.285. S< 0.01 < 0.01

.1 4 17.2 .85.9 S 3) Hydrazine monitoring not required
.5> 17.0 83.3 A A because there were no discharges

1i• 17.8 86.5 S D _S D associated with OTSG wet lay-up (see
•17. 17.5 87.9 E D E D NPDES Permit Footnote No. 7, page 3).
'18i, 17.4 88.4 C I 05/18 < 0.01 C
1..9 18.1 87.2 T T 0.01 0.O 1 T T 4) Per agreement with the Department all.20: 18.1 .84.0 I I 00I I Total Residual Oxidant (TRO) monitoring is

21."> 16.9 83.4 0 0 05/20 0.015 0 0 reported in this column. TRO monitoring
... 15.8 855 N N N N covers River Water System treatment with

2 585.5 N NSpectrus OX 1200 and Circulating Water
23S." 15.2 87.6 System treatment with sodium bromide and
:24.: 15.4 87.9 # 3 # 3 sodium hypochlorite.
25 16.0 89.5 05126 0.0180.026 0.041
-26.:i 16.7 92.0 0.041 0.035

27 18.3 90.9 0.027

28'~~1 5.4 87.6
.29 : 17.0 85.3 05127 0.029
:30 16.6 85.1. 0.029 0.026

31 16.9 -85.3

Avg 17.7 7.8 36 81.6 N/A N/A 0.017 < 0.05 N/A N/A "

Laboratory Name: TMI Plant Chemistry Laboratory In house ? Yes Signature:
REMARKS: Permit allows discharge sampling for TRO at the TMI-1 Mechanical Draft Cooling Tower or DSN 001. Telephone:

S. R. Cocilev/ /i L) ý Jý Z_ ý [?j 0V
(717) 948-8881 Ky

.
I

NPDES Permit PA 0009920 - Outfall DSN 001



DISCHARGE MONITORING REPORT SUPPLEMENTAL FORM (W)
AmerGen Energy Company, LLC - Three Mile Island Nuclear Station
Londonderry Township, Dauphin County 7-G Watershed

For the MONTH MAY • 2004

Page 2 of 2

A-Z!M" 0 'V _-' ý' NO " b'I Ii. f11111-0-rhh f;tiP

.Day

2

..12 !;:
16

24'

Avg

MGD. M
0.091 8.4 2
0.088 8.4 2 -

0.090 8.4 3 -

0.093

0.086
0.087

0.022

0.054

0.121

0.118

0.123

0.128
0.121

0.017

0.105
0.130
0.123
0.125
0.125

0.124
0.123
0.111 _

0.085

0.100 8.4 2

0 - DSN 005B discharges

0 - are industrial-type

0 discharges from the

0 East Dike Settling

0 Basin (EDSB).
0

0 . ...

0 - -

0 - .- -

0 - - -

0
0
0
0

0

0

0 Outfal-005A (stormwater)
0 was visually monitored

during the month related to0 - the Industrial Cooler

0 Leakage. There is no
0detectable Industrial0 Cooler leakage entering

0 - - Outfall 005. See attached
0 discussion for Industrial

Cooler leakage description
0 - - during May 2004

0 - -

0 _ -

0 - -

0 - -

0 i rI\ /-)

0 ý ý Ifl-,Laboratory Name: TMIW Chem. Laboratory, Analytical Laboratory Services, Inc (oil & grease) In house? Yes Signature:
REMARKS : No discharges via DSN 501 - Sec. Neutralizer Tank discharged via DSN 701. Telephone:

S.R. Coqlev/
(717) 948-8881 6 % A

NPDES Permit PA0009920 for Outfalls DSN 501, 701 & 005B



2i~ (07
A,-./2 ---

AmerGen.
•. ArnerGen Energy Company, LLC

Three Mile Island Unit 1
Route 44.1 South, P.O. Box 486
Middletown, PA 17057

Telephone: 717-948-8ooo An Exelon Company

Muly 26, 2007
5532-2007-036

Mr. Tim Barrick
Storage Tank Program
PA Department of Enviromnental Protection
909 Elmerton Avenue
Harrisburg, PA 17110-8200

SUBJECT: NOTIFICATION OF REPORTABLE RELEASE
SULFURIC ACID TANK LEAK
THREE MILE ISLAND UNIT 1

Dear Mr. Barrick:

In accordance with the Storage Tank Program corrective action regulations, please find attached
a completed Notification of Reportable Release form. The fonn covers the release of
concentrated sulfuric acid from a regulated storage tank. The entire release was contained within
the tank secondary containmnent structure, and there was no environmental contamination caused
by the incident. A verbal report was provided to the Department on July 15, 2007. The
attached completed form meets the requirement to provide the Department with a written report
within 15 days of providing the verbal release notification.

Should the Department have questions concerning this notification or require additional
information, please contact Scott Cogley, Environmaental Chemist, at (717) 948-8881 or e-mail at
scott cogley@exeloncorp. corn

Plant Manager

TJD/src

Attaclhinents

cc:. Londonderry Townvship
783 South Geyer's Church Road
Middletown, PA 17057



COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

2550-FM-BWM0082 12/2005
BUREAU OF WASTE MANAGEMENT

I I InitialNOTIFICATION OF REPORTABLE RELEASE (Owners and Operators) Foalow-Up
I

NOTIFICATION OF CONTAMINATION (Certified Installers and Inspectors)
NOTIFICATION OF REPORTABLE RELEASE (Owners and Operators)

The Storage Tank Program's Corrective Action Process (CAP) regulations
establish release reporting requirements for owners and operators of storage
tanksand storage tank facilities.

Subsection 245.305(a) of the regulations requires owners or operators to
notify the appropriate regional office of the Department as soon as practicable,
but no later than 24 hours, after the confirmation of a reportable release.

Subsection 245.305(d) requires owners or operators to provide an initial
written notification to the Department, each municipality in which the reportable
release occurred, and each municipality where that release has impacted
environmental media or water supplies, buildings, or sewer or other utility lines,
within 15 days of the notice required by Subsection 245.305(a).

Subsection 245.305(e) requires owners or operators to provide follow-up
written notification to the Department and to each impacted municipality of new
impacts to environmental media or water supplies, buildings, or sewer or other
utility lines discovered after the initial written notification required by subsection
245.305(d). Written notification is to be made within 15 days of the discovery of
the new impact.

This form may be used to comply with Subsection 245.305(d) and (e).

OWNERS AND OPERATORS (0/0)
INDICATE IF THIS IS AN INITIAL OR FOLLOW-UP NOTIFICATION

BY MARKING THE APPROPRIATE BOX FOUND IN THE TOP RIGHT-HAND
CORNER OF THIS FORM. PLEASE COMPLETE ALL INFORMATION IN

SECTIONS 1, 11, IlIA, IIIB, IV, V, VII and VIII.

NOTIFICATION OF CONTAMINATION
(Certified Installers and Inspectors)

The Storage Tank Program's Certification
regulations establish standards of performance for
certified installers and inspectors of storage tanks and
storage tank facilities.

Subsection 245.132(a)(4) of the regulations requires
certified installers and inspectors to report to the
Department a release of a regulated substance or
confirmed or suspected contamination of soil, surface or
groundwater from regulated substances observed while
performing services as a certified installer or inspector.

This form may be used to comply with Subsection
245.132(a)(4). Subsection 245.132(a)(4) requires
submission of the form within 48 hours of observing
suspected or confirmed contamination. Where there is a
reportable release, the form may be submitted jointly by
the owner, operator, certified installer and certified
inspector. In this instance, the form must be received by
the appropriate regional office within 15 days of the
notice required by Subsection 245.305(a).

CERTIFIED INSTALLERS AND INSPECTORS (1/I)
PLEASE COMPLETE ALL INFORMATION IN

SECTIONS I, I1, IliA, IIIC, VI, VII and VIII.

INSTRUCTIONS

FACILITY INFORMATION- Record the name, I.D. number and physical location (not P.O., Box) of the facility at which a reportable
release has been confirmed or at which suspected or confirmed contamination has been observed. Include the name and phone
number of a person to contact at the facility.

I1. OWNER/OPERATOR INFORMATION - Record the name, business address and phone number of the owner of the facility identified
in Section I. Also, record the name and phone number of the operator of the facility.

Ill. REGULATED SUBSTANCE INFORMATION - Indicate to the best of your knowledge: A) the type of product or products involved;
B) the quantity of product or products released; and C) whether the contamination is suspected or confirmed.

IV. REPORTABLE RELEASE INFORMATION - Record the date of confirmation of the reportable release, e.g., "9/18/01"; the date and
regional office notified; and the date the local municipality(ies) [provide name of municipality(ies)] was/were sent a copy of this form.
Indicate to the best of your knowledge the source/cause of the release, how the release was discovered and the environmental media
affected and impacts.

V. INTERIM REMEDIALACTIONS- Indicate the interim remedial actions planned, initiated or completed.
VI. SUSPECTED/CONFIRMED CONTAMINATION INFORMATION - Record the date of observation of the suspected or confirmed

contamination, e.g., "11/24/01". Indicate to the best of your knowledge the indications of a suspected release or extent of confirmed
contamination resulting from the release of the regulated substance.

VII. ADDITIONAL INFORMATION - Provide any additional, relevant, available information concerning the reportable release or
suspected or confirmed contamination. Include in this section specific details or problems about the release. For example, if the
piping was the source of the release and the cause was corrosion of a metal connector or flexible connector, it is important to include
that information here. Use additional 8/" x 11" sheets of paper, if necessary.

VIII. CERTIFICATION - Please print your name, and provide your signature and date of signature. If a certified installer/inspector, provide
certification number and company certification number.

IX. ATTACHMENT - If a certified installer/inspector, provide a copy of failed valid tightness test(s), if applicable.
PLEASE SEND COMPLETED ORIGINAL FORM TO:
PA Department of Environmental Protection
Environmental Cleanup Program
Storage Tank Section
(and the appropriate address below,
depending on where the FACILITY is located)

Southeast Region Northeast Region Southcentral Region Nordhcentral Region Southwest Region Northwest Region
East Main Street 2 Public Square 909 Elmerton Avenue 20B W. Third Street, Suite 101 400 Waterfront Drive 230 Chestnut Street
rrislown, PA 194101 Wilkes-Barre. PA 18711-0790 Harrisburg, PA 17110 Williamsport, PA 17701 Pittsburgh, PA 15222 Meedville, PA 16335-3481

,AONE: 494-250-5900 PHONE: 570-826-2511 PHONE: 877-333-1904 PHONE: 570-321-6525/327-3696 PHONE: 412-442-4091/4000 PHONE: 814-332-6945
FAX: 484-250-5943 FAX: 570-820-4907 FAX: 717-705-4830 FAX: 570-327.3420 FAX: 412-442-4329 800-373-3398Counties Counties Counties Counties Counties FAX: 814-332-6121
Bucks, Chester, Delaware, Carbon, Lackawanna, Lehigh, Adams, Bedford, Barks. Blair, Cum- Bradford, Cameron, Centre, Allegheny, Armstrong, Counties
Montgomery, Philadelphia Luzerne, Monroe, Northampton, berltnd, Dauphin, Franklin, Fulton, Clinton, Clearfield, Columbia, Beaver, Cambria, Fayette, Butler, Clarion, Crawford, Elk,

Pike, Schuylkill. Susquehanna, Huntingdon, Juniate, Lancaster, Lycoming, Mcntour, Greene, Indiana, Somerset, Erie, Forest, Jefferson,
Wayne, Wyoming Lebanon, Mifflin, Perry, York Northumberland, Potter, Snyder, Washington, Westmoreland Lawrence, McKean, Mercer,

Sullivan, Tioga. Union Venango, Warren
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(

If. FACILITY INFORMATION (Both 0/0 and II) II. OWNER/OPERATOR INFORMATION (Both 0/0 and I/I)
Facility Name Fac!!i,'y 1.D. Number Owner Name
Three Mile Island Unit 1 22-60170 AmerGen Enerqy Company, LLC
Street Address (P.O. Box not acceptable) Address
Route 441 South Post Office Box 480
City State Zip Code City State Zip Code
Middletown PA 17057- Middletown PA 17057-
County Municipality Phone Number

Dauphin Londonderry Township ( 717) 948 - 8881
Contact Person Phone Number Operator Name Phone Number
Scott R. Cogley - Environ. Chemist ( 717 ) 948 - 8881 Scott R. CoqleV (717 ) 948 - 8881

III. REGULATED SUBSTANCE INFORMATION

A. Type of Product(s) Involved B. Quantity (Gallons) of Product(s) Released: C. Contamination Suspected [S] or
(Mark All That Apply IZl): 0/0 Only Confirmed [C] (Mark All That Apply 9l):
Both 0/0 and I/I I/I Only

Leaded Gasoline ...................................... [- ..................................... IS] ------------------ .C]
Unleaded Gasoline ................................... .......... - ....................... IS] .................... [C]
Aviation G asoline ...................................... ED .......... [....................... Is] .................... [C]

Kerosene ..................... 13 ........................ [S] .................... [C]
Jet Fuel ......................... ...... .... ------------------ [JS] - -------.---------- [C]
Diesel Fuel ............................................... C .......... [------------------[C---.]Sl .................... [C]
New Motor Oil ........................................... -C - - -------- ES]-----------[C]
U sed M otor O il ......................................... [- .......... . . . . . . ....... ....... ... C.. ]S] .................... [C]
Fuel O il No. 1 ........................................... El .......... ......................... [S ....................[ [C ]

Fuel O il N o. 2 ........................................... - ----------------------- [S] .................... [C ]

Fuel O il No. 4 ........................................... 0 .......... . ......................... IS] .................... [C ]

fuel O il No. 5 ........................................... .............................. [S] .................... [C]

Other(Speclfy) Sulfuric Acid -.......-................................. [S] -.-------------- [C]
l ulOth r S ei y N o ,U " T A cd15. . . .. .. .. 5 0 ....................... .[S .................... .O ]U nknow n .................................................. [- .......... - -.. . . .. ...... ...... .... . [S] .--------------- [C ]

IV. REPORTABLE RELEASE INFORMATION (0/0 Only)
Date Reportable Release was Confirmed: 07 / 15 / 2007 Date Owner/Operator Sent Copy of this Written Notification to Local

rn d y Municipality(ies) and Name of Municipality(ies) Notified:

Date Owner/Operator Verbally Notified Appropriate Regional Office of Date: 07 / 1 = / 2007 Municipality Londonderry Township
Reportable Release and Office Notified: m d y
Date: 07 / 15 / 2007 Office PADEP 24-Hour Response Date: 0 / - / Municipality N/A

m d y m d y

Source/Cause (Mark All That Apply ): How Discovered (Mark All That Apply Eli: Environmental Media Affected and Impacts
(Mark All That Apply Fl):

Tank (DEP Assigned Nos. 116A )... [ During Closure .................................................. C Soil ............................................................. E)
Piping System (Aboveground Regulated) .......... IK Lining Installation ............................................... C) Sedim ent .................................................... EC
Piping System (Underground Regulated) . C.....[Pipng ysem Un ergou d R guate ) ........[I Routine Leak Detection ..................................... 11 surface W ater ............................................ 13
Piping System (Non-Regulated) ................... Cenr. [I
Dispenser/Dispensing Equipment ...................... C3 Third Party Inspection ........................................ C1 Ground Water ......................... E]

Spill Catchm ent Basin ....................................... [C Tightness Testing Activities ............................... C1 Bedrock ..................................................... C3
Accident/Act of God ........................................... C ) Visible Product or Odor Reports ........................ 19 Water Supplies ................... C......
ContainmentiSump Failure......... ........................ C] W ater in Tank ............ C........................................ [ Vapors/Product in Buildings ........... C..... E
Faulty Installation ............................... C..E
Corrosion.......................................................... CD Construction ................................................... Vapors/Product in Sewer/Utility Lines ....
Mechanical Failure ............................................ C Upgrade/Repair .............. Ecoogical Receptors...................................

Spill During Delivery .................. C Supply Well Sample Results ............. C...... E
..Overfill at Delivery ............................................. C] M onitoring W ell Sam ple Results ........................ El

Vehicle Gas Tank Overfill .................................. C3
Product Delivery Hose Rupture ......................... C Property Transfer .............................................. C
Other (Specify) __ Other (Specify) __

U nknow n .......................................................... C 1 U nknow n ......................................................... E3
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I V. INTERIM REMEDIAL ACTIONS (0/0 Only)

(
(Mark All That Apply rX1):

Planned Initiated Completed Not Applicable

Regulated Substance Removed from Storage Tanks .......................... ..................... El ..................... 19 ..................... Q
Fire, Explosion and Safety Hazards M itigated ...................................... i ..................... E ..................... Z ..................... L i
C ontam inated Soil Excavated .............................................................. ..................... [] ..................... 0 ..................... Z

Free P roduct R ecovered ...................................................................... ..................... ED ..................... E l ..................... S
W ater Supplies Identified and Sam pled ................................................ ..................... ..................... Li .....................L

Tem porary W ater Supplies Provided ............................................... ..................... 0 ..................... El ..................... (9
O ther (S pecify) ................................................... I ................................. ..................... [] .................... [] .....................

VI. SUSPECTED / CONFIRMED CONTAMINATION INFORMATION (I/ Only)

Date of Observation of Suspected/Confirmed Contamination: / / N/A - 1\o Contamination.
m d y

Indication of Suspected Contamination (Mark All That Apply El): Extent of Confirmed Contamination (Mark All That Apply El):

Unusual Level of Vapors .............................................................. EL Product Stained or Product Saturated Soil or Backfill ............... Li

Erratic Behavior of Product Dispensing Equipment ......... Li Ponded Product ............................. i..... 1

Release Detection Results Indicate a Release ........... [] Free Product or Sheen on Ponded Water .............. i.... E
Discovery of Holes in the Storage Tank ....................................... El Free Product or Sheen on the Ground Water Surface ..............

Other (Specify) N/A - No Contamination Li Free Product or Sheen on Surface Water .............. i.... ]
Other (Specify) N/A - No Contamination Li

VII. ADDITIONAL INFORMATION (Both 0/0 and I/I)

Provide any additional, relevant, available information concerning the reportable release or suspected or confirmed
contamination. Include specific details or problems about the release. For example, if the piping was the source of the
release and the cause was corrosion of a metal connector or flexible connector, it is important to include that information here.
Provide DEP assigned and owner/operator assigned tank number(s), where applicable. Use additional 8/" x 11" sheets of
paper, if necessary.

On July 14, 2007, at approximately 10:00 p.m., a leak was observed from a pipe connected to an onsite sulfuric acid storage
tank (Circulating Water System, WT-T-23; 10,000 gallon capacity; PADEP Tank Registration No. 116A; carbon steel;
approximate age 35 years). The leak was observed by a plant operator during routine rounds. The leak rate was estimated
to be in the range of 1/4 to 1/2 gallon per minute. The leakage was completely contained in the the tank's concrete
secondary containment structure and there was no release to the environment. There was no environmental contamination
associated with the sulfuric acid pipe leak. A verbal reportable release notifcation was made to the PADEP 24-hour spill
response phone number on July 15, 2007, at 1:35 a.m. The verbal notification was made to assure proper release reporting
in the event that the pipe leakage could not be contained and cleaned-up within 24-hours.
During the daylight hours on July 15, 2007, arrangements were made to have a qualified hazardous materials response
vendor (Enironmental Products and Services of Vermont, Inc) mitigate the pipe leakage. The hazmat vendor placed a
temporary leak diversion device on the leaking pipe and coordinated the delivery of an empty tank trailer to support acid tank
off-loading. The release into the secondary containment was stopped around 11:30 p.m. on July 15, 2007, when the hazmat
vendor completed the transfer of the acid from the storage tank into the tank trailer. It is estimated that approximately 5,800
gallons of sulfuric acid were transferred into the tank trailer. Acid is currently being fed from the tank trailer into the Circulating
Water System for its intended use (cooling water pH control). The acid that was collected in the secondary containment was
used in the Circulating Water System and the containment structure has been rinsed and cleaned-up.
The acid leak was from a two inch carbon steel pipe connected directly to the bottom of the storage tank. The pipe failure
mechanism will be identified during inspection and repair work activities. The tank will be neutralized and rinsed. A full tank
,ystem out-of-service inspection will be performed. Required repair work will be performed by a PADEP certified tank
nandler. Pending repair of the permanent acid storage tank a temporary tank trailer will be located on-site to support the
required chemical addition of sulfuric acid to the Circulating Water System.
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VIII. CERTIFICATION (Both 0/0 and I/)

T. J. DoughertV - Plant Manager hereby certify, under penaltv of law as provided in 18 Pa.
(Print Name)

C.S.A. §4904 (relating to unsworn fa>l oauthorities) that I am the owner or operator of the above referenced storage tank facility
and that the information provided is no ation rue, accurate and complete to the best of my knowledge and belief.

!t 

7 Zi 2o

Date

NOT APPICABLE , hereby certify, under penalty of law as provided in 18 Pa.
(Print Name)

C.S.A.' §4904 (relating to unsworn falsification to authorities) that I am the certified installer who performed tank handling activities at the
above referenced storage tank facility and that the information provided by me in this notification is true, accurate and complete to the best
of my knowledge and belief.

N/A / /
Signature of Certified Installer Date

N/A
Installer Certification Number

N/A
Company Certification Number

NOT APPLICABLE hereby certify, under penalty of law as provided in 18 Pa,
(Print Name)

C.S.A. §4904 (relating to unsworn falsification to authorities) that I am the certified inspector who performed inspection activities at the
above referenced storage tank facility and that the Information provided by me in this notification is true, accurate and complete to the best
bf my knowledge and belief.

N/A /

Signature of Certified Inspector

N/A
Inspector Certification Number

Date

N/A
Company Certification Number
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COMMONWEALTH OF PENNSYLVANIA 
--

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

ABOVEGROUND STORAGE TANK MODIFICATION REPORT

* I. FACILITY INFORMATION OFFICIAL USE ONLY:

Facility I.D. Number 22-60170 INITIAL DATE
CO Review

Facility Name Three Mile Island Nuclear Station

Facility Address Route 441 S Data Entry

Middletown, PA 17057 RO Review

Municipality Londonderry

County Dauphin County

Ii. TANK INFORMATION From Tank Registration Certificate? [ Yes El No

Tank ID Number 636248 A Owner Tank Number 116 A Tank Capacity (gallons) 10000

Substance Stored sulfuric acid

Tank modification is in accordance with manufactu rer's specifications, engineer's design criiteria and current indust.ry
standards. If no, explain all irregularities in the comment section.
E] Yes rl No ..... Modification standard .. . . . . . . .

Is this tank field constructed or manufactured?
El Field constructed [ Shop manufactured Tank construction code

Is this modification in response to an inspection? Tank configuration
EYes [No 0 Horizontal E] Vertical

Tank modification complies with Fire Safety Requirements (for flammable & combustible liquids). If no, explain all
irregularities in the comment section.
El Yes E] No Z Not Applicable

Fire/Safety Permit Number Issued By Date

Ill. INSTALLER INFORMATION (Please Type, or Print Clearly)

Installer Certification Certification Company Company
Name Number Category(ies) Name Certification

Franklin L Specht 343 AMEX Frank's Electrical Construction 96

IV. INSPECTOR INFORMATION This section must be completed when major modifications are performed on
aboveground field constructed tanks and/or aboveground tanks greater than 21,000 gallon capacity.

Inspector Certification Inspection Company . Company

Name " Number Category Name Certification No.
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FACILITY I.D. # 22 - 60170 DEP TANK # 116 A

V. TANK SYSTEM COMPONENTS - INSTALLED OR MODIFIED

(1) Tank Construction & Corrosion Protection
rl B Cathodic protection (galvanic) (5) Pipe Release Detection
F- C Cathodic protection (impressed current) El A Automatic line leak detector
Fl I Steel with lined interior El L Interstitial monitor wfalarm or shut off
•] K Modification of tank bottom
nl L Modification of tank shell (7) Overfill Prevention

El M Modification of tank roof El Y Installed/modified the following:

Fl 0 Cathodic protection (double wall steel)
F- P Cathodic protection (steel with liner)
El Q Double bottom (12) Tank Release Detection
El 99 Other (explain) El E Automatic tank gauge

(2) Underground Piping Construction and Corrosion El H Interstitial monitor (2 walls)
Protection El I Interstitial monitor (liner)

El A Steel El L. Grooves made in the impermeable pad

El B Cathodically protected steel El M. Slotted pipe above the impermeable pad

El D Fiberglass/rigid non-metallic El P Visual inspection

El E Flexible non-metallic El 99 Other (explain)

El H Modification of piping (16), Emergency Containment
El I Double wall steel El Y Installed/modified
El J Double wall fiberglass
El K Double wall plastic (17) Secondary Containment
El 99 Other (explain) __ Y Installed/modified

(3) Aboveground Piping Construction & Corrosion
Protection
[A Steel
ElF PVC

] H Modification of piping
[ 99 Other (explain) pipe flangqe

Briefly Describe the scope of work completed: Replaced pipe flange and pipe

VI. COMMENTS

VII. INSTALLER CERTIFICATION

This Section must be completed by the certified installer(s) for tank handling activities performed on aboveground
storage tank systems. By signing below, the certified installer verifies that the tank handling activity was conducted in
compliance with the design, installation, modification and operation standards of Act 32 and applicable regulations. The
signature also certifies, under penalty of law as provided in 18 PA C.S.A. Section 4904 (relating to unsworn falsification
to authorities), that the information provided is true, accurate, and complete to the best of his/her knowledge and belief.

10102007 10102007

Signature Date(s) of Signature Date(s) Work Completed

Reports must be submitted to PADEP within 60 days of the completion of the Activity(s)



Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-48 Topic: Hydrology

Environmental Audit

Status: Accepted by NRCSource: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: Please provide TMI-1 Spill Prevention, Control and Countermeasures/Pollution Incident Prevention Plan (or
related).

Date Received: 3/19/2008 Response Date:

Response: The existing TMI-1 SPCC Plan, Procedure 6510-ADM-4520.02, Rev. 1 and the new draft SPCC Plan, Procedure EN-
TM-406-0001, Rev Ob, are being provided. Also being provided is the current TMI-1 Procedure 1203-44, Rev 42, for
Hazardous Releases.

List Attachments Provided:

1. Procedure 6510-ADM-4520.02, Rev. 1
2. Draft Procedure EN-TM-406-0001, Rev. Ob
3. Procedure 1203-44, Rev. 42

5/19/2008 6:35:30 PM Page 52 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
Request No: ENV-53 Topic: Radiological

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Please provide information on radioactive waste increase during the refurbishment period, including:

- What is the projected increase in liquid waste volume and activity?
- What is the projected increase in gaseous waste volume and activity?
- What is the projected increase in solid waste volume and activity?
- Any changes in the radiological effluent release and/or radiological environmental monitoring program
methodology?

Date Received: 3/19/2008 Response Date:

Response: The response has been provided in four subparts: liquid radioactive waste, gaseous radioactive waste, solid
radioactive waste, and changes to radiological effluent release and / REMP methodology.

1. There will be no increase in radioactive liquid waste volume and activity created during the replacement of steam
generators at TMI above that incurred for a normal refueling outage.

2. There will be no increase in radioactive gaseous waste volume and activity during replacement of steam generators
at TMI above that incurred during a normal refueling outage.

3. There will be an increase in solid radioactive waste volume for the steam generator replacement at TMI. This is
characterized in the following manner based on a preliminary assessment:

- 1,925 Ut of low level radioactive waste due to the replacement of all mirror insulation on the steam generators
- 60 Ut of low-level radioactive waste due to debris resulting from the Pipe End Decontamination process.
- 8,089 Ut of low-level radioactive waste due to other processes.
- 202,000 Ibm of scrap metal of an indeterminate volume from various processes.

The determination of detailed waste quantities will occur during the work planning process, which extends from May
2008 through April 2009. Once determined, disposal will occur through utilizing existing contracts or new contracts as
required.

The two existing steam generators are not classified as radioactive waste. They will be stored on site until

5/19/2008 6:38:13 PM Pg 7o 1Page 57 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
decommissioning in a shielded storage facility similar to those used for most past steam generator replacement
projects.

4. There is no change to radiological effluent release and/or radiological environmental monitoring methodology.

5/19/2008 6:38:13 PM Page 58 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-54 Topic: Radiological

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: What is the projected radiation dose to workers during the refurbishment period?

Date Received: 3/19/2008 Response Date:

Response: The preliminary projected collective radiation dose to workers for the steam generator replacement portion of refueling
outage is 121.905 person-REMs.

5/19/2008 6:39:38 PM Page 59 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-55 Topic: Radiological

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: What is the projected radiation dose to the public during the refurbishment period?

Date Received: 3/19/2008 Response Date:

Response: The projected radiation dose to the public during the steam generator replacement is none.

5/19/2008 6:41:32 PM Page 60 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-62 Topic: Non-Radiological Waste/Pollution Prevention

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Description of non-radioactive waste systems and applicable procedures at TMI-1, NRC staff would like to meet

with plant personnel who are knowledgeable about non-radiological waste management and compliance issues.

Date Received: 3/19/2008 Response Date:

Response: Industrial Waste Treatment

The Industrial Waste Treatment System provides treatment of secondary plant sumps and drains, as needed to meet
the limits of the stations NPDES permit. Treatment includes settling and filtration to remove solids, an air floatation unit
to remove oil and grease and pH adjustment. Applicable procedures include 1104-50A and 1104A.1.

TMI-Sewage Treatment Plant

The TMI sewage treatment plant is comprised of one (1) equalization tank and three (3) extended aeration tanks. All
four (4) tanks are approximately 25,000 gallons in capacity. The equalization tank serves to take influent surges in the
collection system around the site. The site has eight pump stations and a main wet well for collection of raw
wastewater. Typical operation of the sewage treatment plant is the equalization tank and one (1) extended aeration
tank in service during non-outage operations. Average plant effluent is approximately 11000 to 12000 gallons/day. The
effluent is comprised of approximately 7000 gallons of treated effluent and approximately 4000 gallons of filtered water
used to deliver chlorine gas to the effluent for disinfection of the effluent wastewater. A second extended aeration tank
is used as a holding tank for digested sewage sludge awaiting release from the site to a facility authorized by the
PADEP for land application of sewage sludge (agricultural utilization). The remaining extended aeration tank sits empty
and idle during non-outage operations. Procedures used for operation of the facility are 1104-58 through 1104-58D. A
letter agreement between AmerGen and the PADEP (issued 1991; amended January 2000 and July 2000) establishes
radiological and non-radiological constituent limits applicable to sewage sludge releases.

Municipal Waste (Plant Trash)

Municipal waste (plant trash) is collected by the janitorial staff on a daily basis and deposited in dumpsters onsite. The
dumpsters are then picked-up by the waste hauler (Waste Management) and taken to the Lancaster County Solid
Waste Facility - see below for the 2007 totals.

6/10/2008 6:40:16 PM Page 67 of 120



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

To the Frey Farm Land fill
G829A Plant Trash 10.10 tons

Resource Recovery (incineration)
G829A Plant Trash 188.48 tons

List Attachments Provided:

1. Industrial Waste Treatment System - 1104-50A
2. Cleanup Recirculation Process for the IWST Sump - 11 04-50A. 1
3. Routine Operation of the Sewage Treatment Plant -1104-58
4. Disposal of Digested Sewage Sludge from the STP - 1104-58A
5. Sewage Treatment Chemical Addition, Receipt, and Composite Sampling - 1105-58B
6. Initial Startup of Sewage Treatment and Collection Systems -1104-58C
7. Sewage Plant Non-Routine Operations - 1104-58D

6/10/2008 6:40:22 PM Page 68 of 120



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-64 Topic: Non-Radiological Waste/Pollution Prevention

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Please identify the type of non-radiological wastes that the TMI-1 site has produced for each of the past five

years. Please provide an accounting of waste quantities by year and waste stream.

Date Received: 3/19/2008 Response Date:

Response: Type and quantity of non-radiological waste for TMI.

2003
Month Hazardous Waste (kg) Non-hazardous Waste (kg) Universal Waste (kg) Comments
Jan 15 300 405
Feb 42 217 292
Mar 718 1681 877
Apr 239 1936 254
May 23 1012 145
Jun 1 927 497
Jul 340 455 274
Aug 20 4 209
Sep 40 224 207
Oct 98 3526 677
Nov 130 4205 1159
Dec 388 1256 388

2004
Month Hazardous Waste (kg) Non-hazardous Waste (kg) Universal Waste (kg) Comments
Jan 86 539 556
Feb 4841 69.5 670 *tank cleanout
Mar 20 2949 321
Apr 101 1110 226
May 2 1431 211
Jun 24 10733 253
Jul 59 795 294

5/20/2008 12:44:44 PM .Page 70 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
Aug 766 18 357
Sep 162 378 61
Oct 64 2339 81
Nov 7813 100 105 *one-time

tank cleanouts
acid WT-T-6 and
WT-T-7

Dec 46 4805 28

2005
Month Hazardous Waste (kg) Non-hazardous Waste (kg) Universal Waste (kg) Comments
Jan 53 28 355
Feb 46 257 14
Mar 440 927 301
Apr 104 481 428
May 157 1806 69
Jun 482 18 148
July 483 2513 127
Aug 102 894 93
Sep 321 354 68
Oct 29 3536 100
Nov 573 2542 380
Dec 40 415 231

2006
Month Hazardous Waste (kg) Non-hazardous Waste (kg) Universal Waste (kg) Comments
Jan 942 430 75
Feb 176 11 45
Mar 0 370 0
Apr 0 815 57
May 398 1506 0
Jun 9 278 16
Jul 318 1542 277
Aug 101 716 197
Sep 577 747 22
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Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
Oct
Nov
Dec

233
543

3480

1465
2657
228

14
137
236 *Blast grit

with lead; all
haz.; LQG for
Dec.2006

2007
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Dec

Hazardous Waste (kg) Non-hazardous Waste (kg) Universal Waste (kg)
182 1601 478
529 639 193

453 317 64
195 2429 303
290 745 36

34 51 154
52 235 0

179 1116 247
325 7380 1108
130 6752 697

5792 2013 18

Comments

*oil contaminated

with halogens
IR# 710606.

200 300 0

Page 72 of 1195/20/2008 12:44:53 PM



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-65 Topic: Non-Radiological Waste/Pollution Prevention

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Please provide the amounts (by weight) of mixed wastes at the TMI-1 site generated over the past five years.

Date Received: 3/19/2008 Response Date:

Response: The site has not generated any mixed waste in the previous 5 years. The site relies on the Controlled Materials
Program (CMP, EN-MA-501) to avoid the generation of mixed wastes at the site. The program takes various factors into
consideration when a material is approved for use at the station, including its potential to generate a mixed waste
should the product become contaminated with radioactive material. Since this program has been in place at the station,
no mixed waste has been generated.

List Attachments Provided:

EN-MA-501, Controlled Materials Program

5/19/2008 6:47:06 PM Page 73 of 119



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit

Request No: ENV-66 Topic: Non-Radiological Waste/Pollution Prevention

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Please provide copies of waste generator permits.

Date Received: 3/19/2008 Response Date:

Response: Waste permits and Hazardous Materials certification for TMI are provided

List Attachments Provided:

Hazardous Materials Certification of Registration for Registration Year(s) 2007-2010
Generator ID TMI-1
Generator ID TMI-2
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USEPA Acknowledgement of Notification
of Regulated Waste Activity

AmerGen Energy Company, LLC
Three Mile Island Unit-1

Aiiiiii:: :" i~!!!l•ii!!•~!!!!:!!!!••• •::'+ :••!::!::! ! ''''i :••:: :Z•::::::::::::::::::::: ":::!:••:'i !• !!

aeu erat .or"i;.:'':!••.•;!':'': ID./•..':' N o:•:•!!!•.: P AR":! 006037861-'-'i-"..-'-!i•:":~i! !•-! • "..i'-••••..:.'
• iiii !i:i iii :: i: !i !:::i i!: i!:i~ : : ::? ::::::ii:ii! i!:• :ii::::i :: ii: i:i i: :i : :::::i: : ii:• ii i: • : i :::: i: I:!

I-,-EPA ACKNOWLEDGEMENT OF NOTIFICATION
OF REGULATED WASTE ACTIVITY

. (VERIFICATION)

This is. to acknowledge that you have filed a Notification of Regulated Waste Activity for the
installation located at the address shown in the box below to comply with Section 3010 of the
Resource Conservation and Recovery Act (RCRA). Your EPA Identification Number. for that
installation appears in the box below. The EPA Identification Number must be included, on all
shipping manifests for transporting hazardous wastes; on all Biennial Reports that generators of

hazardous waste, and owners and operators of hazardous waste treatment, storage and disposal.
facilities must file with .EPA; on all applications for a Federal Hazardous Waste Permit; and other
hazardous waste management reports and documents required under.Subtitle C of RCRA.

EPA IFD. NUMBER

INSTALLATION ADDRESS

m00007.36103/22/99

*q j

EPA Form 8700-12A (1/98)
-N

(DOCLOAMNTCONTROL

7CONTROLLEDCOPi
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USEPA Acknowledgement of Notification
of Regulated Waste Activity

GPU Nuclear, Inc.
Three Mile Island Unit-2

- enerator ID, No. PAD 000765982 .:::-

SUse fori:1MI :Unit2 Regulate~d W~aste .ýýj
~~ Activtes''Effec~tive Decme 20,199

~ riginally Issued f~orrTMI. Unit-an

TM ~Jnt- -Effective. 1981o

EPA ACKNOWLEDGEMENT OF NOTIFICATION
I 7)6.% OF HAZARDOUS WASTE ACTIVITY

This is to acknowledge that you have filed a.Notification of Hazardous Waste Activity for
the installation located at the address shown in the box below to comply with Section 3010
of the Resource Conservation and Recovery Act (RCRA). Your EPA Identification Number
for that installation appears in the box below. The EPA Identification Number must be in-
cluded on all shipping manifests for transporting hazardous wastes; on all Annual Reports
that generators of hazardous waste, and owners and operators of hazardous waste treatment,
storage and disposal facilities must file with EPA; on all applications for a Federal Hazard-
ous Waste Permit; and other hazardous waste management reports and documents required
under Subtitle C of RCRA.

EPA I.0. NUMBER PD0DOO765982

THREE nILE I$SLAND NIJUCLER STfTIDI
PO BOX 480
MIDDLETDVN PA 17057

INSTALLATION ADDRESS ROUTE 4 1

MI DDLET•0W PN 17057

EPA Form 8700-12A (4-80)



Summary Report of TMI License Renewal Application Review Questions for: Environmental Audit
Request No: ENV-67 Topic: Non-Radiological Waste/Pollution Prevention

Source: ENV Requested by: Lopas, Sarah Assigned to: Nancy Ranek Status: Accepted by NRC

Information Request: Analyses of planned refurbishment activities (steam generator replacement), projected increase in non-radioactive

waste and measures that will be implemented in order to handle this increase.

Date Received: 3/19/2008 -Response Date:

Response: Non-radioactive waste produced during implementation of the steam generator replacement project will primarily consist
of the following:

- Containment wall concrete (- 100 cubic yards)
- Containment wall reinforcing steel (- 10 cubic feet)
- Containment wall tendons (-30 tendons totaling approximately 300 cubic feet of steel wire)
- Containment wall tendon sheathing (- 750 linear feet of tendon sheath)
- Containment wall tendon grease (-5,600 gallons)
- Containment wall mock up
- Reactor building dome gantry
- U2 RP checkpoint masonry block
- Waste products due to the demolition of the Outage Equipment Storage Building (OESB) (i.e. structural steel, siding,
concrete, interior partitions, etc.)
- Miscellaneous trash /and construction debris (packing materials, paper, temporary use scrap steel and lumber, etc)

The tendon subcontractor will remove the old tendons and tendon grease from site per contractual agreements. All
other construction debris will be disposed of (or recycled) through contracts with local disposal firms. Regular trash will
be disposed of through the use of the existing site waste disposal contractor.

The determination of detailed waste quantities will occur during the work planning process. Existing waste disposal
contracts will be modified or new contracts created when final waste quantities are determined.
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Summary Report of TMI License Renewal Application Review Questions for:

Request No: ENV-70

Source: ENV

Topic: Air Quality and Meteorology

Environmental Audit

Status: Accepted by NRCRequested by: Lopas, Sarah Assigned to: Nancy Ranek

Information Request: NRC would like a description of the onsite meteorological system/tower with a discussion of the system's backup
capabilities in the event of a sensor failure situation

Date Received: 3/19/2008 Response Date:

Response: The met tower instruments and their backup channels are listed in monthly reports received from the Met tower vendor
Murray & Trettle. The monthly reports also document sensor failures, repairs and calibration, and the Data Recovery
percentage for the year to date is also tracked. Copies of the 2008 monthly reports to date and all of 2007 have been
provided. Copies of the Joint Frequency Tables for all of 2007 that were included in TMI's 2007 Annual Radiological
Effluent Release Report (ARERR) were provided.

The meteorological tower measures the following parameters:

Wind Speed at 100 feet.
Wind Speed at 150 feet.
Wind Direction at 100 feet.
Wind Direction at 150 feet.
Air Temperature at 33 feet.
Air Temperature at 150 feet.
Air Temperature Difference 150 ft -- 33 ft

List Attachments Provided:

Monthly reports from Murry & Trettle, Inc for the period from February 2007 to January 2008

Joint Frequency Tables for 2007

5/19/2008 7:45:02 PM Page 78 of 119



Monthly Report

on the

Meteorological Monitoring Program

at the

Three Mile Island Nuclear Station

February 2007

prepared for

Exelon Nuclear
Warrenville, Illinois 60555

by

Murray and Trettel, Incorporated
600 First Bank Drive, Suite A

Palatine, Illinois 60067
(847) 963-9000

e-mail: mt•.weathercommand.com
web: http://www.weathercommand.com

Reviewed By:

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



Table of Contents

Section Descrition Pae

I Station Action Items ............................... 1

2 Equipment Maintenance ....................... 1

3 Data Recovery Summary ..... 2............ 2

4 Sum m ary of Billings .................................................... 4

5 D ata A na lysis ................................................................... 5

6 Com puter Processing ................................................. 5

7 Annual Report Preparation .......................................... 5

Murray & Trettel, Inc. 6oo First Bank Drive, Suite A Palatine, Illinois 60067 (847)963-9000



-1-

1. Three Mile Island Station Action Items

Pending Action Items Problem Recommended Solution Date*

*date Exelon was notified of problem or date of Monthly Report where problem was first reported

2. Equipment Maintenance at Three Mile Island

A regular scheduled visit to inspect the equipment was made on the 8 th of February. The

Routine Site Visitation Log, a record of existing onsite conditions, was completed during the

visit. A copy of this log is included in this report.

No problems were encountered with the equipment during February, and at the end of the

month, there were no problems evident at the site.

Murray & Trettel, Inc. 6oo First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000
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3. Data Recovery

The record of data recovery for the year through February is summarized in Table 1.

Table I

Three Mile Island A
Data Recovery Summary

February 2007

Hours in Month = 672 Hours to date = 1416 Hours in year 8760

This Month Year to Date

Valid Lost Edits
Hrs % Hrs %

Measurement Valid
Hrs %

Lost
Hrs

Edits

10OFt Wind Speed
150Ft Wind Speed

10OFt Wind Direction
15OFt Wind Direction

33Ft Temperature
15OFt Temperature

15OFt-33Ft Delta-T

3Ft Precipitation

672 100.0 0 16.1 1416 100.0 0 7.9
672 100.0 0 19.2 1414 99.9 2 9.4

672 100.0 0 16.5 1416 100.0 0 8.1
672 100.0 0 19.2 1415 99.9 1 9.3

672 100.0 0 15.3 1416 100.0 0
672 100.0 0 18.9 1415 99.9 1

7.3
44.8

672 100.0 0 15.5 1411 99.6 5 7.6

658 97.9 14 21.0 1395 98.5 21 11.3

A V E R A G E 100.0 99.9
-- ------------------------------------------ L----------------------------------

* average of priority parameters (all except precipitation)

Data Recovery Scores Summary
----------------------------------------------------

February Year to Date

Three Mile Island A

All Exelon Sites

0

11

0

30

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000
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3. Data Recovery

The record of data recovery for the year through February is summarized in Table 1.

Table I

Three Mile Island B
Data Recovery Summary

February 2007

Hours in Month = 672 Hours to date = 1416 Hours in year = 8760

Measurement

This Month

Valid Lost Edits
Hrs % Hrs %

Year to Date

Valid Lost Edits
Hrs % Hrs %

10OFt Wind Speed

10OFt Wind Direction

33Ft Temperature
150Ft Temperature

150Ft-33Ft Delta-T

672 100.0

672 100.0

0 19.5 1414 99.9

0 19.5 1414 99.9

2 9.7

2 9.6

672 100.0 0 100.0 1401 98.9 15 99.9
672 100.0 0 18.9 1415 99.9 1 44.8

672 100.0 0 100.0 1401 98.9 15 99.9

A V E R A G E * 100.0 99.5

average of priority parameters (all except precipitation)

Data Recovery Scores Summary

February Year to Date

Three Mile Island B

All Exelon Sites

0

ii

0

30

Murray & Trettel, Inc. 6oo First Bank Drive, Suite A Palatine, Illinois 6oo67 (847) 963-9000
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4. Summary of Billings for Equipment Repairs, Replacement Parts, and Other
Work not Included in Fixed-Cost Maintenance Agreement - February 2007

Three Mile Island

Description Cost

0.00
0.00

Meteorological equipment maintenance
Meteorological parts, materials & contractors services

$

Total for Month:

Year to Date Total:

$ 0.00

$ 293.80

Murray & Trettel, Inc. 6oo First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000
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5. Data Analysis (Data Reduction and Processing)

The Zeno 3200 was routinely interrogated to obtain hourly average data of wind

speed, wind direction, ambient temperature, and differential temperature. Wind sigma

(standard deviation of wind direction) and precipitation data were also obtained. A

professional meteorologist then reviewed the data, calibration findings, maintenance

reports, computerized quality control checks, and other information and determined

which data were valid. Only valid data were retained in the data base.

6. Computer Processing

Computer programs were run to generate summary tables of the hourly averages of

the meteorological data as well as other statistics based on the monthly data record.

A table of means and extremes of the measurements recorded during the month is

included in this report. Wind direction shears (variance of wind direction between

levels) are also included in the table.

7. Annual Report Preparation

Joint frequency stability wind rose tables of hourly data are generated quarterly and

will be included in the annual report. These tables indicate the prevailing wind

direction, wind speed, and stability classes measured during the period of observation

as well as the joint frequencies of occurrence of the wind direction, wind speed, and

stability classes.

Murray & Trettel, Inc. 6oo First Bank Drive, Suite A Palatine, Illinois 60067 (847)963-9ooo
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