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AEROF ROTH®71A Frother, a new mixture of high molecular weight alcohols, is 5|m|lar in composu
tion and frothing properties to AEROFROTH 71 Frother which it replaces.

R

Being water-insoluble, AEROFROTH 71A is fed
to the flotation circuit full strength. For a more
stable, persistent froth, use AEROFROTH 71A
in conjunction with pine oil or glycol frothers
such as AEROFROTH 65 Frother. It is miscible
in all proportions with each of these.

PYVROAL FLusy
Appearance
Specific gravity (20°C)
Viscosity, Brookfield (20°C)
Flashpoint
Tag Open Cup
Pensky-Martens Closed Cup
- Boiling range
Freezing point

CI WA RO RS AL i

AEROFROTH 71A Frother is recommended for
sulfide and non-metallic flotation in both alka-

line and acid circuits. It generates a lively, selec-
tive froth.
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Dosage rates are usually in the range 5 to 50
grams/metric ton (0.01 to 0.10 Ib/ton).

Colorless to light yellow liquid
0.89 t0 0.90
10 cps

62°C (144°F)

57°C (134° F)

145° to 227°C (293° to 440Q° F)
below —76°C (—60°F)
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Biochemical oxygen demand (BOD)
5 days
20 days
Chemical oxygen demand (COD).

1,049g 0,/1000g frother
1,9809 0,/1000g frother
2,368g 0,/1000g frother -
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AEROFROTHl 71A Frother is a stable, non-
corrosive material which can be handled and
stared in iron or carbon steel equipment.

Follow precautions for a Class || combustible
liquid. Keep away from heat and open flames,

fn case of contact, immediately flush gyes with
plenty of water for at least 15 minutes. Call a
physician. [f product is spilled, remove sources
of ignition. Cover with some absorbent material;
sweep up and place in a waste disposal con-
tainer. Flush area with water.

PETORTANT HOTICE

200 liter (55 gallon) non-returnable steel drums.
Net—177 kg (390 Ib); Average Tare—22 kg (48
Ib); Average Gross—199 kg {438 Ib); Cubage—
10.715 cu. ft.

Good water management for you and for our
environment depends on using the best products
and the latest technology in a totally balanced
program. At Cyanamid, we offer a full system
of water treatment products designed to meet
your needs. Your Cyanamid Sales Representa-
tive stands ready to offer infoFmation and as-
sistance in using this product ard helping you
achieve our common goal — clean water.

The information and statements herein are believed to be reliable but are not to be construed as a
warranly or representation for which we assume legal responsibility. Users should undertake
sufficient verification and testing to determine the suitability for their own particular purpose of
any information or products referred to herein. NO WARRANTY OF FITNESS . FOR A

PARTICULAR PURPOSE IS MADE.

Nothing herein is to be taken as permission, inducement or recommendation to practice any

patented invention without a license.

Y

AMERICAN CYANAMID COMPANY . Industrial Chemicals & Plastics Division « Wavne N | N7470 . (9A11 021 147«
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REV.

NA 8743-01

G CyYanNaAnRTIo

Material Safety Data Sheet 1067

NUYBER

{Approved by U.S. Department of Labor as ““essentially similar*’ to Form LSB-00S-4)

SECTION |

IDENTIFICATION OF PRODUCT

MANUFACTURER'S NAME

EMERGENCY TEL EPHONE NO.

AMERICAN CYANAMID COMPANY _ (201) 835-3100

ADDRESS

Wayne, New Jersey 07470 ) -

TRADE NAME
AND SYNONYMS

AEROFROTH® 71-A Frother

CHEMICAL NAME
AND SYNONYMS

Mixture of aliphatic alcchols

CHEMICAL FAMILY

Alcohols

MOLECULAR i
FORMULA Mixture

SECTION !l HAZARDOUS COMPOMENTS OF MIXTURES

COMPONENT % : THRESHOLD LIMIT VALUE
. (UNITS)
.. Cyclohexanol 23.9 S50 parts per million

SECTION Il PHYSICAL DATA

APPEARANCE
AND O'OR

Light-brown liquid; sweet odor.

BOILING POINT
(DEGRE =S
-FAHREI'WEIT)

293-440

SPECIFIC GRAVITY
(WATER = 1) €.895

i VAPOR PRESSURE
" (MM. OF MERCURY)

Not availéble

PERCENT VOULATILE
{BY VOLUME)

VAPOR DENSITY
{AIR =1

Not available

EVAPORATION RATE
(BUTYL ACETATE =1; <L -

soLuBILITY
IN WATER

Partial

EVAPORATION RATE .
(ETHYL ETHER = 1 Not available

SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT
{SPECIFY METHO D)
(DEGREES FAHRENHEIT)

134 Closed Cup

FLAMMASLE LIMITS LOWER UPPER
(PERCENT 8Y voLumg 1-2 (n-pentanol) 10-0

FIRE-EXTINGUISHING
MEDIA

"Alcohol" - foam, coz, dry chemical, or water spray.

SPECIAL
FIRE-FIGHTING
PROCEDURES

Use water-spray to keep containers cool.

UNUSUAL
FIRE AND
EXPLOSION
HAZARDS

Will form explosive vapor-air mixtures above 120 F.

THIS INFORMATION IS GIVEN WITHOUT A WARRANTY OR REPRESENTATION., WE DO NOT ASSUME ANY LEGAL RESPONSISILITY FOR

SAME, NOR DO WE GIVE PERMISSION,

INDUCEMENT, OR RECOMMENDATION TO PRACTICE ANY PATENRTED I{NVENTION WITHOUT A

LICENSE. 1T IS OFFEREC SOLELY FOR YQUR CONSIDERATION, INVESTIGATION ANO VERIFICATION. BEFQRE USING ANY PRODOUCT

READ ITS LABEL.

READ THE BACK

1
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REV. 4-72

NA B743-01

@ cyanNaAnT/o

Material Safety Data Sheet

(Approved by U.S. Department of Labor as ‘‘essentially similar’* to Form [LSB-00S-4)

NUMBER

1067

SECTION 1

IDENTIFICATION OF PRODUCT

MANUFACTURER'S NAME

AMERICAN CYANAMID COMP ANY

EMERGENCY TELEPHONE NO.

(201) 835-3100

ADORESS

Wayne, New Jersey

TRADE NAME
AND SYNONYMS

AEROFROTH® 71-A Frother

CHEMICAL NAME
AND SYNONYMS

Mixture of aliphatic aicohols

CHEMICAL FAMILY

Alcohols

MOLECULAR

FORMULA Mixture

SECTION I HAZARDOUS COMPONENTS OF MIXTURES

THRESHOLD LIMIT YALUE
%
COMPONENT . WUNITS)
Cyclohexanol 23.9 50 parts per million

SECTION il PHYSICAL DATA

APPEARANCE
AND O"OR

Light-brown liquid;

sweet odor.

BOILING POINT

SPECIFIC GRAVITY

(DEGREZS 293-440 (WATER = 1) 0.895
LFAHREIHEIT)

i VAPOR PRESSURE . PERCENT VOLATILE

“(MM. OF MERCURY] Not available {BY VOLUME) 1o

VAPOR DENSITY . EVAPORATION RATE

(AIR = 1 Not available (BUTYL ACETATE =13+ <1l .

SOLUBILITY
iN WATER

Partial

EVAPORATION RATE
(ETHYL ETHER = 1}

Not available

SECTION V. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT
(SPECIFY METHOO)
{DEGREES FAHRENHE!T]

134 Closed Cup

FLAMMABLE LIMITS LOWER
(PERCENT BY voLumel 1-2 (n-pentanol}

UPPER
10-0

FIRE-EXTINGUISHING
MEDIA

“Alcohol® foam, Cbz, dry chemical, or water spray.

SPECIAL
FIRE-FIGHTING
PROCEDURES

Use water-spray to keep containers cool.

UNUSUAL
FIRE AND
EXPLOSION
HAZARDS

Will form explosive vapor-air mixtures above 120 F.

THIS INFOARMATION IS GIVEN WITHOUT A WARRANTY OR REPRESENTATION. WE DO NOT ASSUME ANY LEGAL RESPONSIBILITY FOR
SAME, NOR DO WE GIVE PERMISSION, INDUCEMENT, OR RECOMMENDATION TO PRACTICE ANY PATENTED INVENTION WITHOUT A
LICENSE, IT S OFFERED SOLELY FOR YOUR CONSIDERATION, INVESTIGATION AND VERIFICATION. BEFORE USING ANY PROOUCT

READ ITS LABEL.

READ THE BACK

~0



SECTION V HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE
‘See Section II

——— . _
EFFECTS OF OVEREXPOSURE
Liquid causes eye burns. Breathing excessive concentration of
vapor may cause irritation of eyes, nose, and throat.

EMERGENCY AND FIRST AlID PROCEDURES

In case of contact, immediately flush eyes with plenty of water for
at least 15 minutes. call a physician. 1In case of irritation of
eyes or respiratory tract, remove from exposure.

SECTION VI REACTIVITY DATA

CONDITIONS TO AVOID
UNSTABLE

STABILITY None
STABLE X

INCOMPATIBILITY (Materials to avoid) i .. . i
Bromides, oxidizing agents, organic acids.

HAZARDOUS DECOMPOSITION PRODUCTS . N
Thermal decomposition may produce carbon monoxide and/or carbon dioxide.

CONDITIONS TO AVOID
HAZAROOUS MAY OCCUR.

POLYMERIZATION None
WILL NOT OCCUuR X :

SECTION YIi SPILL OR LEAK PROCEDURES

STEPS TO HBE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Wear appropriate protective equipment and clothing. Remove -
sources of ignition. Cover with some inert absorbent material;
sweep up and place in a waste disposal container. Flush area
with water.

WASTE DISPOSAL METHOD

Disposal must be made in accordance with federal, state and local
regulations. -

SECTION VIll SPECIAL P-ROTECTION INFORMATION

RESFIRATORY PROTECTION (Specify typey The need for respiratory grotection should be determined by an
industrial hygiene evaluation. If concentration exceeds the OSHA permissible level, wear respiratory

protection approved by NIQSH appropriate to the degree of exposure. _
LOCAL EXHAUST Preferabie SPECIAL None
VENTILATION MECHANICAL {Gcnexr?ceptable OTHER None
PROTECTIVE GLOVES ] EYE PROTECTION i
Not required Splashproof goggles

OTHER PROTECTIVE EQUIPMENT A
Eyewash fountain

SECTION (X SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Precautions for a Class II combustible liquid.

OTHER PRECAUTIONS

None

L

SECTION X DATE AND SOURCE OF INFORMATION

OATE Revised NAME AND TITLE C. Boyd Shaffer, Ph.D | SHEET NumBER

December 27, 1976 Niromtan ~& maeiomn oo 1N~ =
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SECTION YV HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE
See Section II

EFFECTS OF OVEREXPOSURE .
) Liquid causes eye burns. Breathing excessive concentration of
vapor may cause irritation of eyes, nose, and throat.

EMERGENCY AND FIRST AID PROCEDURES

In case of contact, immediately flush eyes with plenty of water for
at least 15 minutes. Call a physician. 1In case of irritation of
eyes Or respiratory tract, remove from exposure. -

SECTION VI REACTIVITY DATA

CONDITIONS TO AVOID
UNSTABLE

STABILITY None
STABLE X

INCOMPATIBILITY (Materials to avoid) ] . K K
Bromides, oxidizing agents, organic acids.

HAZARDOUS DECOMPOSITION PRODUCTS - s s
. Thermal decomposition may produce carbon monoxide and/or carbon dioxide.

CONDITIONS TO AVOID
HAZARDOUS MAY OCCUR

POLYMERIZATION None
WILL NOT QCCUR b’

SECTION Vil SPILL dR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED

Wear appropriate protective equipment and clothing. Remove
sources of ignition. Cover with some inert absorbent material;
sweep up and place in a waste disposal container. Flush area
with water.

WASTE DISPOSAL METHOD

Disposal must be made in accordance with federal, state and local
regulations.

SECTION Vill SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (Specify type) The need for respiratory protection should be_ determined by an
industrial hygiene evaluation. If concentration exceeds” the OSHA permissible level, wear respiratory

protection approved by NIOSH appropriate to the deqree of exposure. —
LOCAL EXHAUST o corita SPECIAL None
VENTILATION WECHANICAL (Genegay T2 _ GTHER None
PROTECTIVE GLOVES | EYE PROTECTION
Not required Splashproof goggles

OTHER PROTECTIVE EQUIPMENT .
Eyewash fountain

SECTION {X SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN N HANDLING AND STORING

Precautions for a Class I combustible liguid.

OTHER PRECAUTIONS

None

SECTION X DATE AND SOURCE OF INFORMATION

DATE Revised NAME AND TITLE C. Boyd Shaffer, Ph.D. . SHEET NUMBER
December 27, 1976 Director of Toxicologv ‘

1NR7
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Aqueous

AEROFLOAT

sodium promoter

MC 4

Sodium AEROFLOAT Promoter is an aqueous solution of sodium diethyldithiophosphate, used in
the flotation of copper and zinc sulfides in the presence of pyrite and other iron sulfides.

ADVANTAGES

Aqueous solution — improved handling, mixing
and feeding characteristics. Unlike the dry
- AEROFLOAT Promoters, it contains no sodium
carbonate, thereby preventing problems with
sludge formation, when dilution water contains
calcium and magnesium ions. Fast acting, usual-
ly requiring little or no conditioning.

APPLICATION

Sodium AEROFLOAT Promoter as sold can be
fed directly, or can be diluted to any desired
strength. For ease of metering, it is usually diluted
5 to 20 times. This product has practically no
frothing properties.

PRINCIPAL USES

Flotation of copper, silver and activated zinc
sulfides, particularly when selectivity against
pyrite and other iron sulfides is desired. This
product can be used -in conjunction with xan-
thates and Cyanamid’s 400 Series Promoters.

TREATMENT LEVEL

Dosage rates are usually in the range 0.01-0.20

“Ib. Promoter/ton (5 to 100 grams/metric ton). For

maximum selectivity stage addition can be con-
sidered.

TYPICAL PROPERTIES

Appeérance

pH |

Specific gravity
0°c.

30°cC.

Viscosity, Brookfield
{centipoise}
0°c.

30°cC.
Boiling point (°C.)

Freezing point (°C.)
Crystallization begins
Pourable slurry forms
Product solidifies

Freeze-thaw stability

Colorless to yellow liquid
11.8 B

1.226
1.203

22.2
6.1
103

-9
-13

Good

- CYANARTITD )

S8



ENVIRONMENTAL PROPERTIES

BODg
CODg

0.02
0.60

{g. BOD/g. promoter)
(g- COD/g. promoter)

HANDLING

The aqueous AEROFLOATS are corrosive to a
greater or lesser extent to most metals. It is
recommended that storage of either the strong
or diluted solution of the product be in 316
stainless steel or in mild steel tanks equipped
with a phenolic liner. Plastic or phenolic type
pipe is suitable for transfer of the product in
either the strong or diluted form.

TOXICITY

- Prolonged contact of the strong solution with
the skin should be avoided. Where contact has
been made, water in copious quantities should
be used to cleanse. Alkali burns of the skin may
result if protective gloves and goggles or face
shields are not used during handling. In case of
eye contact, wash eye in eye bath immediately
for 15 minutes. If taken internally, vomiting
~should be induced, although the material is
considered to be only mildly toxic.

SHIPPING

50/55 galion non-returnable steel drums. Net —
500 Ibs., Gross — 573 Ibs., F.O.B. Warners, N_J.

TECHNICAL SERVICE

Technical service and information for making
the best use of this product. are available
through your Cyanamid representative,

IMPORTANT NOTICE

The information and statements herein are believed to be reliable but are not to be construed as a
warranty or representation for which we assume legal responsibility. Users should  undertake
sufficient verification and testing to determine the suitability for their own-particular purpose of

any information or products referred to herein. NO WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE IS MADE.

.Nothing herein is to be taken as permission,

inducement or recommendation to practice any
patented invention without a license, s

~9



T CYARLE R

MATERIAL SAFETY DATA

MSDS NO. 0415-01
CAS NO. .
DATE: 06/13/83

No Permissible
Exposure Limits
(PEL), have been
established by OSHA

PRODUCT TRADEMARK: AEROFLOAT® Sodium Promoter, Aqueous
| -DENTIFICATION SYNONYMS: None - .
CHEMICAL FAMILY: Dithiophosphate Salt T
MOLECULAR FORMULA: C4H1002PNaS2
MOLECULAR WGT.: 208.2
WARNING CAUSES BURNS OF EYES AND SKIN
HAZARDOUS COMPONENT CAS. NO. % TWA/CEILING REFERENCE
INGREDIENTS -

NFPA HAZARD
RATING

Not Established

AEALTH HAZARD

INFORMATION

EFFECTS OF
OVEREXPOSURE:

Aerofloat, Sodium Promoter, Aqueous is an extremely
caustic and corrosive material. It will cause necrosis of
skin upon dermal exposure and can cause irreversible
eye damage. Aerofloat, Sodium Promoter, Aqueous
reacts with acid to liberate toxic and flammable -
hydrogen sulfide gas. This gas causes severe eye and
respiratory tract irritation, rapid development of coma
and respiratory failure. While hydrogen sulfide has a
rotten-egg odor, some people are unable to smell the
gas. Hydrogen sulfide also deadens the sense of smell
so that once smelled, it is no longer detected.

FIRST AID:

In case of skin contact, remove contaminated clothing
without delay. Flush skin thoroughly with water. Do not
reuse clothing without laundering. In case of eye
contact, immediately irigate with plenty of water for 15
minutes. Obtain medical attention if irritation persists. If
vapor of AEROFLOAT Sodium Promoter, Aqueous is
inhaled, remove from exposure. Administer oxygen if
there is difficulty in breathing.

EMERGENCY PHONE: 201/835-3100

ARICTIMN AR MSs7ANa SCOPEE o

L N A T N G,



MSDS NO. 0415-01
AEROFLOAT® Sodium Promoter, Aqueous

EXPOSURE -
CONTROL METHODS

Engineering controls are not usually necessary, if good hygiene practices are strictly
followed. Where concentrations are below the PEL, no respiratory protection is
required. For spills or leaks, such protection may be necessary. Where exposures
exceed PEL, use respirator approved by NIOSH for the material and level of
exposure. See “GUIDE TO INDUSTRIAL RESPIRATORY PROTECTION" (NIOSH).
Material causes eye or skin burns or severe irritation on contact. A full facepiece
respirator will provide eye and face protection. Wear the following as necessary to
prevent skin contact; work pants, long sleeve work shirt, impervious gloves, and
impervious apron. For operations where eye or face contact can occur wear
respiratory protection outlined above, (full facepiece) or chemical splash proof goggles
and a faceshield. Provide eyewash fountain and safety shower in close proximity to
points of potential exposure.

A1



MSDS NO. 0415-01
AEROFLOAT® Sodium Promoter, Aqueous

FIRE AND
EXPLOSION
HAZARD
INFORMATION

FLASH POINT: >200 F ( >93.3 Q)
METHOD: Setaflash Closed Cup
FLAMMABLE LIMITS Not Available

(% BY VOL):

AUTOIGNITION TEMP: Not Available
DECOMPOSITION TEMP: 212 F (100 C)

REACTIVITY DATA

FIRE FIGHTING: Use water, carbon dioxide or dry chemical to extinguish
: fires. Wear self-contained, positive pressure breathing

apparatus and full firefighting protective clothing. See
Exposure Control Methods for special protective
clothing. Do not flush to sewer which could contain acid.
Material reacts with acid to liberate toxic and flammable
hydrogen sulfide gas.

STABILITY: . Stable

CONDITIONS TO AVOID: None known

POLYMERIZATION: Will Not Occur

CONDITIONS TO AVOID: None known

INCOMPATIBLE
MATERIALS:

Product reacts with acids to liberate gaseous hydrogen
sulfide.

HAZARDOUS
DECOMPOSITION
PRODUCTS:

Thermal decomposition or combustion (of dried solids)
may produce carbon monoxide, carbon dioxide, sulfur
oxides, hydrogen sulfide and/or oxides of phosphorus.

PHYSICAL
PROPERTIES

APPEARANCE AND
ODOR:

Light straw to amber colored liquid; characteristic odor

BOILING POINT:

219-227 F; 104-108 C

MELTING POINT:

Not Applicable

VAPOR PRESSURE:

Similar to water

SPECIFIC GRAVITY:

Similar to water -

VAPOR DENSITY:

Similar to water . -

% VOLATILE (BY VOL): ~50 (water)
OCTANOL/H0 Kow <10
PARTITION COEF.: :

pH: ‘ 11.0 (minimum)
SATURATION IN AIR " Not Available
(BY VOL):

EVAPORATION RATE: Not Available
SOLUBILITY IN WATER: Complete

(N



MSDS NO. 0415-01
AEROFLOAT® Sodium Promoter, Aqueous

SPILL OR LEAK
PROCEDURES

STEPS TO BE TAKEN IN

- CASE MATERIAL IS

RELEASED OR SPILLED:

In addition to the protective clothing/equipment in
Exposure Control Methods, wear rain suit and
impervious boots. Cover with some inert absorbent
material; sweep up and place in a waste disposal
container. Flush area with water. Do not flush to sewers.

WASTE DISPOSAL

Disposal must be made in accordance with applicable governmental regulations.

SPECIAL
PRECAUTIONS

HANDLING AND
STORAGE/OTHER: -

Do not mix with any other chemicals without specific
instructions from the manufacturer. AEROFLOAT
Sodium Promoter should not be mixed with acids since
evolution of toxic and explosive hydrogen sulfide gas
could result. -

Marvin A, Friedman, Ph.D., Director of Toxicology and Product Safety

s nformation is given without any warranty

or representation. We do not assyme any legal responsibility for same. nor do we give permission,

Cucement, or recommendation 1o pPracice any patenisd invention withou 2 licease It i« nfferad catat, oav ...



AEROFLOAT 242 promoter is a water-soluble salt of
aryl dithiophosphoric acid with a small amount of a
secondary promoter. It is a selective, active promoter
with light frothing characteristics. AEROFLOAT 242 is
especially useful where a fast-acting promoter is
needed as in stage-addition during flotation or where
no conditioning of promoter with pulp is possible.

Typical Properties

Appearance dark brown to black liquid
Odor cresol
Specific gravity 1.13

Viscosity @ 25°C (77°F)
Brookfield LVF, #2

spindle, 30 rpm 300-600 cps
Solubility in water complete
Environmental Properties
BOD, 102.mg/g
BOD,, g 126 mgl/g
COD - 1,910 mg/g

Principal Uses

AEROFLOAT 242 is a water-soluble strong promoter
that is widely used, particularly in the flotation of lead
and copper minerals in the presence of sphalerite
and iron sulfides, where selectivity against the latter
sulfides is a serious problem. It is a fast-acting
collector and performs effectively in stage-addition to
flotation circuits:

AEROFLOAT 242 promoter is often preferred in zinc

- flotation circuits as well. In combination with AERO
404 promoter and/or xanthate, it produces excellent
results in the flotation of gold ores.

Treatment Level

Suggested dosage levels are in the range of 0.02 to
0.15 Ib/ton (10 to 75 g/metric ton).

Application

AEROFLOAT 242 promoter may be fed to the
conditioner or the flotation'cirClﬂt undiluted or as
an aqueous solution of not less than 10%.

NOTE: When preparing aqueous solutions of this

reagent, the proper procedure is to add water to the
AEROFLOAT 242 promoter. Solution strength should
not be permitted to drop below 10% prior to feeding.

Toxicity

AEROFLOAT 242 promoter is corrosive to rabbit eyes
and skin and contains cresylic acid. Cresylic acid is
identified in Section 1910.1000 of the regulations to
the U.S. Occupational Safety and Health Act.
Employee exposure to cresylic acid-as an air .
contaminant must be limited according to the
provisions of this regulation.

Caution

Do not mix with acids or acidic materials since
evolution of poisonous and flammabile hydrogen
sulfide gas could result. These precautions do not, of
course, apply to addition of this feagent to flotation
pulps in the amounts normally used in flotation.

Flotation reagents should not be physically mixed with
each other without first obtaining the assurance of the
manufacturer or manufacturers that this would not
present a safety hazard.

g CcyYyaparpTIip

American Cyanamid Company MCT 225
Industrial Chemicals Division R A
Minina Chemicals s



Storage & Handling

Keep container closed and away from combustible
material, heat and acids. If product is spilled, cover
with some inert absorbent material; sweep up and
place in a waste disposal container. Flush area with
water. Do not flush to sewer which may contain acid.

AEROFLOAT 242 promoter should be stored in
stainless steel, black iron, or plastic PVC. Do not
use copper, brass, or soft rubber in feed or
storage systems.

Shipping

AEROFLOAT 242 promoter is shipped in 50/55 gallon
(200 liter) steel drums, FOB Linden, N.J. For
information on bulk delivery, contact your Cyanamid
Sales Representative.

Important Notice

The information and statements herein are believed to
be reliable but are not to be construed as a warranty
or representation for which we assume legal
responsibility. Users should undertake sufficient
verification and testing to determine the suitability for
their own particular purpose of any information or
products referred to herein. NO WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE IS MADE.
Nothing herein is to be taken as permission,
inducement or recommendation to practice any
patented invention without a license.

Technical Service

Effective mill management depends on using the best
products with the latest technology in totally balanced
systems. Cyanamid offers a complete line of
products: collectors, frothers, flocculants, depressants
and filtering aids. Your Cyanamid Sales
Representative is prepared with information and
backed with technical service to aid-you in applying
our products.

g CYANAMID

American Cyanamid Company
Industrial Chemicals Division o
Mining Chemicals ' )|



/@r’ CYANALARIID

MATERIAL SAFETY DATA

MSDS NO. 0308-01
CAS NO. -
DATE: 06/08/82

PRODUCT

AEROFLOAT® 242 Promoter

TRADEMARK:
IDENTIFICATION SYNONYMS: | “None
CHEMICAL FAMILY: Aryl phosphorodithioate .
MOLECULAR FORMULA:  Mixture
MOLECULAR WGT.: Mixture
WARNING CAUSES BURNS OF EYES AND SKIN
HARMFUL IF INHALED
HAZARDOUS COMPONENT CAS. NO. % TWA/CEILING REFERENCE
INGREDIENTS Cresol 001319-77-3 10-15 5 ppm (skin) ~ OSHA

NFPA HAZARD
RATING

Not Established

HEALTH HAZARD
INFORMATION

EFFECTS OF
OVEREXPOSURE:

Acute oral (rat) and acute dermal (rabbit) LD50 values
for cresol are approximately 2.0 g/kg. Cresol is a strong
tissue irritant and also can be corrosive. Liquid may be
irritating and/or corrosive to the eyes or skin. Dermal
exposure or inhalation of cresol may lead to central
nervous system depression with confusion, depression
and irregular, rapid breathing.

FIRST AID:

it AEROFLOAT 242 Promoter is ingested give 2 glasses
of water or milk and induce vomiting. Never give

_anything by mouth or induce vomiting in an unconscious

person. In case of skin contact, remove contaminated
clothing without delay. Wear impervious gloves. Cleanse
skin thoroughly with soap and water. Do not omit:
cleaning hair or under fingernails if contaminated. Do
not reuse clothing without launderng. Do not reuse
contaminated leatherware. In case of eye contact,
immediately irrigate with plenty of water for 15 minutes.
Refer to physician. If AEROFLOAT 242 Promoter is
inhaled, remove from exposure. Administer oxygen if
there is difficulty in breathing.

EMERGENCY PHONE:

201/835-3100

TAMERICAN CYANARMIN CORMPARNY WAYNE NFW IFRQEY N7470

R{



MSDS NO. 0308-01
AEROFLOATE 242 Promoter

EXPOSURE
CONTROL METHODS

must not be taken home. Where exposures exceed PEL use respirator approved by
NIOSH for the material and level of exposure. See “GUIDE TO INDUSTRIAL
RESPIRATORY PRQTECTION." (NIOSH). Material causes burns of eyes and skin on

gloves, impervious aprons, work pants and long sleeve work shirt. For operations
where eye or face contact can OCcur wear respiratory protection outlined above (full
facepiece) or chemical splash proof goggles and a faceshield. ‘

B
=1



MSDS NO. 0308-01
AEROFLOAT® 242 Promoter

FIRE AND
EXPLOSION

HAZARD -
INFORMATION

FLASH POINT:

Not Available
FLAMMABLE LIMITS Not Available
(% BY VOL):
AUTOIGNITION TEMP: Not Available
DECOMPOSITION TEMP:  Not Available

FIRE FIGHTING: Use water, carbon dioxide or dry chemical to extinguish
fires. Wear self-contained, positive pressure breathing
apparatus and full firefighting protective clothing. See
Exposure Control Methods for spedial protective .
clothing. Contact with acid liberates toxic and flammable
hydrogen sulfide gas. Sulfur dioxide, hydrogen suilfide
and/or ammonia may be formed under fire conditions.
See Special Precautions. Do not flush to sewer which
may contain acid. -

REACTIVITY DATA STABILITY: Stable

CONDITIONS TO AVOID: None known

POLYMERIZATION: Will Not Occur

CONDITIONS TO AVOID: None known

INCOMPATIBLE Contact with acid, or acidic material such as alum,

MATERIALS: liberates hydrogen sulfide. Strong mineral acids and/o¢
strong oxidizers may cause exothermic reaction,
Chiorosulfonic Acid.

HAZARDQUS Thermal decomposition or combustion may produce

DECOMPOSITION " ammonia, carbon monoxide, carbon dioxide, sulfur

PRODUCTS: oxides, hydrogen sulfide, phosphoric acid, oxides of

phosphorus and/or oxides of nitrogen.

PHYSICAL
PROPERTIES

APPEARANCE AND
QODOR:

Dark brown to black liquid; cresol odor

BOILING PQINT:

Not Available

MELTING POINT:

_Not Available

VAPOR PRESSURE: Not Available
SPECIFIC GRAVITY: 1.13

VAPOR DENSITY: v Not Available
% VOLATILE (BY VOL): ~ 17.0
OCTANOL/H:0 Not Available
PARTITION COEF.:

pH: Not Available
SATURATION IN AIR Not Available

(BY VOL):

EVAPORATION RATE:

Not Available

SOLUBILITY IN WATER:

Completé

RR



MSDS NO. 0308-01
AEROFLOAT® 242 Promoter

STEPS TO BE TAKEN IN
CASE MATERIAL IS
RELEASED OR SPILLED:

SPILL OR LEAK
PROCEDURES

Where exposure level is not known, wear NIOSH
approved positive pressure self-contained respirator.
Where exposure level is known, wear NIOSH approved
respirator suitable for level of exposure. Same protective
clothing/equipment as in Exposure Control Methods.

- Cover spills with some inert absorbent material; sweep

up and place in a waste disposal container. Flush area
with water, do not flush to sewers which may contain
acid.

WASTE DISPOSAL

Disposal must be made in accordance with applicable governmental regulations.

HANDLING AND
STORAGE/OTHER:

SPECIAL
PRECAUTIONS

Promoter should not be mixed with acids or aqueous
solutions of acids 'since evolution of toxi€ and flammable
hydrogen suifide gas could resuit.

7774&4/7«1 /g M«,ﬂ Marvin A Faedman, Ph.O . Director of Toxcolog: =d Product Satety

his information s given without any warranty or represeniaton We g

Q9 Nat assume any legal responsiddy 10r SaMe. Nor A ~< Qe PEMISSI0N,

ducement, or recommenddton 1o pracuce any patented avenian wilhout 3 hcansas 1S otfered solely {01 vour ConNsuderaine:  avestantan s

Dol Aatina Ratnro ccinm A mend e

9



& CTZ T

MSDS NO. 0616-01

MATERIAL SAFETY DATA CASNO.
PRODUCT TRADEMARK: AERO® 3501 Promoter, Aqueous
IDENTIFICATION SYNONYMS: None -

CHEMICAL FAMILY: Dithiophosphates

MOLECULAR FORMULA:  Mixture

MOLECULAR WGT.: Mixture

WARNING

CAUSES BURNS OF EYES AND SKIN

HAZARDOUS
INGREDIENTS

COMPONENT CAS. NO. % TWA/CEILING REFERENCE

No Permissible
Exposure Limits
(PEL), have been

established by OSHA

NFPA HAZARD
KRATING

" Not Established

HEALTH HAZARD
-INFORMATION

EFFECTS OF Liquid may cause marked eye irritation and marked skin

OVEREXPOSURE: irritation after prolonged or repeated contact. Contact
with other tissues may cause irritation or damage.

FIRST AID: : In case of skin contact, remove contaminated clothing
without delay. Flush skin thoroughly with water. Do not
reuse clothing without laundering. In case of eye
contact, immediately irrigate with plenty of water for 15
minutes. Refer to a physician if irritation persists.

EMERGENCY PHONE:

201/835-3100

LA mES A At s e A s

N

~~a

R T T T PO D UG S -
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MSDS NO. 0616-01
AERO® 3501 Promoter, Aqueous

EXPOSURE
CONTROL METHODS

Engineering controls are not usually necessary, if good hygiene practices are strictly
followed. Where engineering controls are effective, respiratory protection is generally
not required except during operations where exposures may occur. Use a NIOSH
approved respirator recommended by an industrial hygienist after an evaluation of the
operation. Material causes eye and skin burns or severe ifritation on contact. A full
facepiece respirator will provide eye and face protection. Wear the following as

necessary to prevent skin contact; work pants, long sleeve work shirt, impervious

gloves and impervious apron. For operations where eye or face contact can occur
wear respiratory protection outlined above, (full facepiece) or chemical splash proof
goggles and a faceshield. Provide eyewash fountain and safety shower in close
proximity to points of potential exposure. :

~3



MSDS NO. 0616-01
AERO® 3501 Promoter, Aqueous

FIRE AND
EXPLOSION
HAZARD -
INFORMATION

FLASH POINT: Not Available
FLAMMABLE LIMITS Not Available
(% BY VOL):

AUTOIGNITION TEMP: Not Available
DECOMPOSITION TEMP:  Not Available

FIRE FIGHTING:

Use water, carbon dioxide or dry chemical to extinguish
fires. Wear self-contained, positive pressure breathing
apparatus and full firefighting protective clothing. See
Exposure Control Methods for special protective
clothing. Sulfur dioxide or hydrogen sulfide. may be
formed under fire conditions. Do not flush to sewer
which may contain acid. This could resutt in generation
of toxic and explosive hydrogen. sulfide gas. ‘

REACTIVITY DATA

STABILITY:
CONDITIONS TO AVOID:

Stable
None known

POLYMERIZATION:

CONDITIONS TO AVOID:

Will Not Occur
None known

INCOMPATIBLE This product contains a neutralized dithioacid. Avoid
MATERIALS: contact with strong oxidizing agents and mineral acids.
HAZARDOUS Thermal decomposition or combustion may produce
DECOMPQOSITION carbon monoxide, carbon dioxide, hydrogen sulfide

PRODUCTS:

and/or oxides of sulfur and phosphorus.

PHYSICAL
PROPERTIES

APPEARANCE AND
ODOR:

Colorlesé liquid; perceptible odor

BOILING POINT:

Not Available

MELTING POINT:

©12 F; «-11.1 C (freezing point)

VAPOR PRESSURE:

Similar to water

SPECIFIC GRAVITY:

1.07@ 25 C

VAPOR DENSITY:

Similar to water

% VOLATILE (BY VOL):

~65 (water by weight)

OCTANOL/H:0 Not Available
PARTITION COEF.:
pH: 11.0 minimum

SATURATION IN AIR
(BY VOL):

Similar to water

EVAPORATION RATE:

Similar to water

SOLUBILITY IN WATER:

Complete



MSDS NO. 0616-01

AERO® 3501 Promoter, Aqueous

SPILL OR LEAK
PROCEDURES

STEPS TO BE TAKEN IN in addition to the protective clothing/equipment in
CASE MATERIAL 1S Exposure Control Methods, wear impervious boots and
RELEASED OR SPILLED:  a rain suit. Cover spills with some inert absorbent
: material; sweep up and place in a waste disposal
container. Fiush area with water.

WASTE DISPOSAL

Disposal must be-made in accordance with applicable governmental regulations.

SPECIAL '
PRECAUTIONS

HANDLING AND : AERO 3501 Promoter should not be mixed with acids

STORAGE/OTHER: since evolution of toxic and explosive hydrogen sulfide
gas could result. This precaution does not, of course,
apply to addition of this reagent to flotation pulps in
amounts customarily used in flotation.

WW /67 MW Marvin A. Friedman, Ph.D., Director of Toxicology and Product Safety

This information is given wihout any warranly or represeniation. We do not assume any legal responsibility for same. nor do we give permission,

]
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- fiotation.

Aqueous

AERO 3501

promoter

MC 16

AERQO 3501 Promoter is a viscous aqueous solution of a dithiophosphate based formulation and is
the most powerful of the dithiophosphate collectors for sulfides and middlings of sulfides and

gangue.

ADVANTAGES

Aqueous solution — improved handling, mixing
and feeding characteristics. Unlike the dry
AEROFLOAT Promoters, it contains no sodium
carbonate, thereby preventing problems with
sludge formation, when dilution water contains
calcium and magnesium ions. Fast acting, usual-
ly requiring little or no conditioning.

APPLICATION

Aqueous AERO 3501 Promoter as sold is prefer-
ably diluted 5 to 20 times, but can be diluted to
any convenient strength. This product has froth-
ing properties. Preferred addition points are after
the grind to conditioners and staged to rougher

PRINCIPAL USES

Flotation of copper, silver, activated zinc and
nickel sulfides and particularly middlings of
these sulfides with gangue. Selective against
pyrite in alkaline circuit. This product can be
‘used in- conjunction with xanthates and Cyana-
mid’s 400 Series Promoters.

TREATMENT LEVEL

Dosage rates of this powerful collector are'usuaHy
in the range 0.005-0.05 ib. Promoter/ton (2.5-25
grams/metric ton). Stage addition is usually de-
sirable. :

TYPICAL PROPERTIES

Appearance

pH

Specific gravity at 30°C.

Viscosity at 309C., Brookfield
{centipoise)

Boiling point (°C.)

Freezing point (°C.)
Crystallization begins

Pourable siurry forms
Product solidifies

Freeze-thaw stability

Colorless to yellow liquid
13.0 -
1.081

9.5
103

+4
-4
-9

" Good

‘Note: This reagent will become very viscous near the freezing point, but will
revert to its original condition at ambient temperatures.

CYANAMID




ENVIRONMENTAL PROPERTIES

BOD5 (9. BOD/g. promoter) 0.03 {estimated)

CODg (g. COD/g. promoter) 0.8 to 1.0 (estimated)

HANDLING

The aqueous AERO Promoters are corrosive to
a greater or lesser extent to most metals. It is
recommended that storage of either the strong
or diluted solution of the product be in 316
stainless steel or in mild steel tanks equipped
with a phenolic finer. Plastic or phenolic type
pipe is suitable for transfer of the product in
either the strong or diluted form.

TECHNICAL SERVICE

Technical service and information for making
the best use of this product are available
through your Cyanamid representative.

IMPORTANT NOTICE

TOXICITY

Prolonged contact of the strong solution with

the skin should be avoided. Where contact has
been made, water in copious quantities should
be used to cleanse. Alkali burns of the skin may
result if protective gloves and goggles or face
shields are not used during handling. In case of
eye contact, wash eye in eye bath immediately
for 15 'minutes. If taken internally, vomiting
should be induced, although the material is
considered to be only mildly toxic.

SHIPPING

50/55 gallon non-returnable steel drums. Net —
450 Ibs., Gross — 498 Ibs., F.O.B. Warners, N_J.

The information and statements herein are believed to be reliable but are not to be construed as a
warranty. or representation for which we assume legal responsibility. Users should undertake
sufficient verification and testing to determine the suitability for their own particular purpose of

any information or
PARTICULAR PURPOSE 1S MADE,

Nothing herein is to be taken as permission,
patented invention without a license.

5-1534 2M g/75

products -referred to herein. NO WARRANTY OF FITNESS FOR A

inducement or recommendation to practice any

A
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Appendix E
v | L
PENOBSCOT UNIT HARBORSINE, MAINE 04642
CALI_AHAN 3 MINING CORPORAT'ON TULEMHONE (207} 2:0-43390

May 13, 1971

Mr. Stephen ¥. Groves

Assistant Engineer

Egvironmental Improvement Commission
Pupgusta, Maine 04330 '

Dear Mr. Groves:

. Enclosed is a copy of our mill flowsheet showing where
chemicals are added.

I believe this is what you want.
Very truly yours,
oa=r%

R. C. Flow
Assistant Manager

RCF/jpw
- ce: G, Beattie

C. Kidwell
C. D. Snead, Jr.

op’
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. Cuso

Ore 625 Tons (Dry) 4.

5.3% Zn (4% Ho0)
Water 400 gpm
200, .7#/ton of ore

HpS03 2% Soln Pl 6.5 S 5
(Su1fur t.74//ton) :
3501 Collector (Amer, Cyn)
(0.04#/ton)

'_242 Promoter fmer, Cyn.

(0.01#/ton)

Lime 1.5#/ton ' 6.
Activator

(. #/ton)
Sodium Aeroflcat

(115#/t0n)
Ayl Aleohol Frothora
(.01#/ten (g needed ) (Amer,
' (r-71) -

(fmer.Cyn)

Cyn)

e _*ﬁ-_:::r_:'..i;*‘ﬁ_._&_u' -

C

40T concentrate
(5% zn)

(25% Cu)

(9% Moisture)

50T Zinc Conec.
52.0L 2n
0.8% Cu
9.0% Moisture

535 Tons Tailings
24% solids

.63 2n

.2% Cu

‘Decant. H20 to Mi{11

P.P.M.
Cu 0.1
Zn 0.6
Pb 0.0
Fe 0.1

78



. Appendix F

DEPARTMENT OF THE ARMY )
NEW ENGLAND DIVISION. CORPS OF ENGINEERS -
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02154

" REPLY TO
ATTENTION OF:

NEDOD-P 27 June 1972

Goose Pond Reclamation Society
c/o Mr. Frederick M. Beck
Director of Exploration
Callahan Mining Corporation

41 Union Wharf

Portland, Maine 04111

Dear Mr. Beck:

On June 6, 1972, the Goose Pond Reclamation Society conducted
a general meeting which was attended by Major Cook and me
along with representatives of several other Federal and State
agencies. We appreciated the opportunity to see this forum in
action and to hear the concerns of all of the interests represented.
During our visit we had the occasion to'inspect tailings pond and
- its retaining embankment. Certain aspects of this structure
caused us to express concern to the Society over the stability of
the tailings pond and its supporting embankment. After on-site
review of this matter, it was felt that more qualified evaluation
was required before the matter could be discussed in any further
detail. '

Upon return to our office, we reviewed this matter further and
determined that, while this office has considerable experience

'in dam construction, tailings ponds were.an area requiring

special expertise. At the request of this office, the Department

of Interior agreed to make a representative of the U. S. Bureaua

of Mines available to assist in our evaluation. On June 21 and 22,
a representative from the Bureau of Mines and two representatives
from this office's Foundations and Materials Branch accompanied
Major Cook and myself to Harborside, Maine to accomplish an
evaluation of the tailings pond and retaining structure. At the con-
clusion of our visit, Mr. Beck representing Callahan Mining
Corporation was provided a list of concerns as developed by this
group and had the opportunity to discuss them in detail prior to

the group's departure.

LX

i,
.
. e

|

e
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NEDOD-P _ 27 June 1972
Goose Pond Reclamation Society

In conclusion, it was the consensus of this group that concern over
the stability of the tailings pond and supporting embankments
warranted further investigation and exploration to determine condi-
tions within thé tailings pond itself. Technical recommendations
without knowledge of existing conditions within the tailings would
be unsubstantiated. It was however recommended that the firm
explore the resources of appropriate governmental and private
agencies to conduct further evaluation of this matter.

This agency will continue to consider the Goose Pond Reclamation
Society as the appropriate forum for responsive resolution of this
and other matters associated with the reclamation effort. We
appreciate the opportunity to pursue those matters of interest to
our office in open forum and look forward to further discus sions,

Sincerely yours,

e
gt z

-~

F. W. MOEHLE
Chief, Permits Branch
Operations Division

RN
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Prxrtront of the Army
#ew England Dvision
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42}, Trapele Boad

S Widthom, hagaschugetts 02154

A

.Poar tore }ndrﬂl_inrml,

Referonco is nsde to your latter of September 15 reguesting a wiatecsnt of

tho Purmemu of Kines! conolusions on the stability of tha mill telling
$zpeundmont of Callsben Mining Corporation at Geozs Feod, Begoock County, _
Yodne. o ) |
Ths =ine site and mil]l tatling iwpoundmeat wers ingpasted iugust 11, 1972,

by Dr. Jomes J. Boott, former Aomlgtant Directar, Mining, end currently.

saoting asz 3pecial issistant to the Director. Milling operations ab the

plant vers termiinated in xid July. Fertinent conclusioas from [r. gcott's

Teport are quoted belows
e Callaban ¥ining iz doing everything poszible to prevreat
enviromental darage to the scenic Cape Rosier srea snd _

their efforts should -sarve 28 = xodel to othar xining
companies vho are cloaing dovi mines. '

2. There i1s little or no instablility problem relative ts

" thair ten acre tailing dispossl arsa. . Tbe beoavy, coarpe
rock face virtuslly sssures its long-term stability.
Plaaned pxrface drainage snd vegetation will further
strengthen the structure. .

3, Lesching of besvy setal focus out ol the tallings during
" poriods of boxyy rainfall could be a problsa. I san ocafidamt
that this problem can be sliminated by estoblighceat of
vezotation and surface drainsge to prevent wator from sscping
throurh the txflings.”

thudvinmiflmbopfﬁrtharmaimnu.

¢ _ Yery truly,
" cet Diroctor's Resding File - :
Ricbard H. Hote SIGNED '
Jaxoca J. Scott Robert W. Ballidsy -

Froderick Beck, Callshan D3R Lisfgoa Offiecreing | Q1




Appendix H

. RICHARD A. SWEET . :
BOX 91
CUMBERLAND CENTER, MAINE 04021

TELEPHONE (207) 829-5768 rV/ s, J,i AU ST
/|
l

Goose Cove Sediment Study _
’ Harborside, lMaoine R

Tne following report is the result of an investigaticn cf Geccese Cove
cn Cape Posier, Harborside, Xaine, 2s reguested by C::llahan ’-"1_1:10 Ccroora—

tion. The purpose of this investization wzs to cetermine the presept Lezvy

‘metzl content of ihe sediment in the cove .as b;.cl'rrour*d for deciding whether

or not to dredge the cove prior to dam remocval.
°-r-nles were collected ty graviity sampler and by a mznuzlly cpercted

szmzler froz row bozt. Poth sas .p" ers C"ught the sediment in PVC pipe driven

ito the sediment by a weight in the case of the gravity sampler or by hand

—~r——1

in the case cf the mznually operated sampler. In places vhere the sazoier

wil

F ol

penetirated one fcct or less of sediment to refusal, the ..._.ple either would

ro: stzy in the sazpler or it staoyed in the sampler but wes jusbled in which

czse it was collected in a plastic hag,
Vhen using the manually operated sz=pler the thickness of the se" iment’

was peasured from apa“o-—*."“*e]y the top of the sediment to refusa.l. in al"_

. €= s

but one cace the ihickness of the sediment collected was lece than the

Leacsured thiclmess, In a3l cases it is felt that the sediment not piciced up

n the sowpler was oider inan the omen pil mining operatlon. The originzl or

Je

!

pre-cpen pit sedinent wis us_ually charcozl gray with aim undant shell rogmenta

and the visible frlt.,j n(...dre of the origina} sediment mzy have rezulted iIn
Locion to tre sides of thé molinz tubs ' : : -
ess a2c¢hecion to the sides of the sampling Tuosz, _

Samples collected in PVC pipe were spiit In hzlf lengihwise, loggad,

and 'app'ro:r*'-a.,elj one half was sent to be zsscyed vwhile the other was sovad
- p oy
. - : - e
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-~ - future inspgectlon. Lozging of the scoples was mainly by color, sedizent

size, plant and animel remains, and in the case of sand content, mineraleZy.

Samples for assayling were separated mostly on the basic of color cifferences

lecsser e\uen’c on the presence of plant oT animal remains.

nd

o+

o}

V]

f)

Sediment Description:
In peneral the most recent sedirent is 2 light grag fine sedizent with
g &

tile or no visible plant rezains and thought to be partly me result of

t2lcose effluent fram open pit minin tions. .In the central ares of the

opera

ou

cove especially in the deepest trench a 3—,..1:0 4 inch dax k gray layexr of sedi—-

p of the light g2y talcose sediment (see

ment has been deposited on to

sazples 1, 2, 3; '7-, 12, =nd 13). It is suspected that this has been éepcs_ﬁ_ted

since the termination of mining operations.

In most cases, below ithe recent light gray talcose sediment is a cdark

~3v fine sedirment containing shell fragzents and plznt remains. The contzct
<

+Hih the sediment 2&ove is gT adational =nd cccasionally there &E2Y te varves
or layers (% inch) of ligntc gray and derk gray sediment suggesting noounifora

deposition from m=ining oper:-.tions. In sample one the top portion cf the dark
gray sediment contzined frag-ents oi‘ tale, chlorite , and quar vtz minerals and
1o visibvle suliides. It 1s felt that these were deposited at the stard of..

open pit nining operalions. -
seen the light and

Szrples one and two show an intermediate zone bet:

dark gray sediments of brown fine sea diment with shell and plant—rc—_mams in

one and none in the otner.

Lssay Values:
Samples were sent <o Technical Service Lzboratories, * Toronio, Ontario,

and czcéziva, Extracticns were

Canada, 2nd zn2lyzed for codzer le2d, =zinc,
with hot 50% aqua-regia. The certificate of anelysis 2long with a trief

0



P | -3 -

2gscrintion oi each

e

sample 1s appended

nunber were taken from the

scme sample

lowest

(vertically) sample in the tube

~

15 was izken from tne next cove To the !

ground purposes.
In general, the uppermost sample

is anomalous a2s was_expected. The

-t

the cove is approxim telf eicgnt inches.

average thi

to this report. Samples with the same

tube. The letter "a" represents the

and the letter "c" the highest. Szmple

Norch ( shewm on the photo) for bac

1.
L

2t each location (top layer of sedizexnt)

ckness oi anomelcus sediment In

A zples shovied valunes above tack-

rround except iIn the case of cadmiuvm which 81tﬁe* matched or was close to

backgrou:

Tnere is a rmarked contrzst between above background va2luzs. S

designated as original sediment or pre—open pit are 1z, 1b, 2a

72, 82, 9, and 13a.

In most of these samples,

nd in most pre—open pit sediment samples.

amnles
2b, 3e, &a,

it is suggested. that they show

higher than background values for the following reasons:

l) Tne pre—cre

-natural OLtcrop cf heavy retals

. by the oren pit.

2) Tne natural absorbancy of clay

ccrmpounds should have taken in

zetals deposited on top at the

3) In general the less thickness of pre—open pl*_eamDWe col-

lected the higher the heavy metal values.

ected ecea:

he)
(

.the overlying open pilt sedimant.

A) ne gra nticnal conczct

si olj would have meant scie ccatzrination of =

use of the contarmiration at

t between units

n pit sediment must heve been contaminated by the

in the cove wnich wes mined

minerals for some inorganic

sore of the za2nomalous heavy

time of the open pit.

This’iS‘exﬁ

the itop because of ;
.
in some cases DPoOs—
a—ples when

they wvere separzted for asszying. )

R4
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Those sa2mples thdught to te relatively unconts_ﬁnated‘(la, 1b, 22, 25, 3a,
3a, 2nd 9) znd representing pre-cren pit sediment showed an averaze value of:
L42 ppa copper, 99 ppn lead, 510 pra zinc, and 7 ppa cadmivm.

Tor comparison purposes, itne following is taken from The Zncyc pedia of
Gao:l;e;nistry.and Fnvironmental Sciences, Volume L A, 1972. ¥".....the reportec

conteat (of copper) of the decep—sea clays (250ppz) is a2lmost five times as great

N

as *he mean continental figure." "Its (le2d) zverzge abtundance in the crust Is
about 15 pyn by weignt." "Tne behavior of lead during weathering and scdi::.er.ia—
tion is suronﬂy dcper\dequ on environmenta2l conditicns, a fact 'L:ruch is Te~

flected by the highly variable lead conteni of soil s (2-2C0 pp= ¥ WThe mean
continental crustal stundance (of zinc) has-teen estimated 2t 70 p= zinc.®

" the ccmposition of deep-sez clays, which show zinc concentrations well

r twice those of th-e estimzted mean crustal abu.t_ldance or mean shale composi~
t3an ¥ Tne average cadmiva éoncentration in soils. is 0.5 ppm cadzium. "in
exception2l concent n.th"l (of cadmium), 2lso with zinc, has been not;ed in
oceznic phosphate rock (lLeached guano), ie., 100 poﬂ (Rankema and S._hc_..a 1950)

Thus, this pre-cpen pilt sedme*xt even though sl 10‘1t1y n:mhar in heavy

metzls than the one background sample is mos tly low enough to fit nauurally
occuring hezavy metal .concentrations in the e*mv:l.ro*;manu. -

The sedimeni overlying this pre—open pit sediment is anomz2lous and the
hezvy metzl velues shown a2re relt to be mostly the result of the eifluent froxm
ozen pit =ining operations. T4 is rot knowm what percentaze ol these heavy

metal velues mizht be toxic to rzrine animals but the relative lack of shell

frzgzzents in this _sediment sugmesits that marine animals will natura2lly avoid

o

t

)Ja

ontzct vwith it. Living sea urcains were czuzht cduring sempling and s

chought to be evideace of = sleration of the present environment of the cove

by living sea animals. Tne shells were noi 2nalyzed for heavy metal conlent.

]
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a7 organic rich sedirment (2 to % ach) apnears to be acawaulating on top of

the ancnalous scdiment in some areas of the cove and in some ceses in a

fairly direct line with the present flow of tide) water throuzh the dam. It
- B (&)

ray be thai the flow of tidal water over the sediment prevents & builcup of

toxdc water a2bove the anozmelous sedirment and thus encourages the growih of
4 _ 314 gT

marine orzanisnas. L.

The dashed linés on the attached Goose Cove map =2re contour intervels

showing the thickness of anomalous sediment., Most of this coterial was ap—
parently introduced to the cove through the 16 inch discharge pipe shovm on

the map. As the contours show, the greatest accumulation is near the mouth

of the pipe with lesser accumulations in the trench on the West side of i&

cove center znd near the shore in the Southeast cornexr. It is 2lso spread
- Iy

ver the rest of the cove in lesser accumulations (x\'ithj_q the I. inch anomalous

sedizent ccatcour). MAppreoaching the North end of the cove as it opens on

]

*J

encbscot Bay thinning of all sediment cccurs.

‘Total guentity of anomalous sediment is approyimatély 2506 cubic yards.
Tnis quantity lies within the four inch anomzlous sediment contour. No czlcu-
lation was made cutside this contour because it is fé t that usuall_y. Zpproyi~
mately four i;‘lchES'Of ancmzlous sediment butts against the steepiy sloping
rocyy sidehs of the cove. Other znomalous sediment contours contain:z’

6 inch — 1750 cu. yds. - - -
) . 8 inch — 760 cu. yés. : .
10 inch — 259 ca. yds.

Lverage values for 21l anomzlous sediment asseys are: - 3200 ppm copper,

9CO prm lead, 9000 ppa zinc, and 30 pra cadmiun., Accuracy of numbers In these

igh rznzes is probably + 30 per cent.
Dzn Removal:

Sossible effecis on the enviromment of Goose Cove have been consicdered as



‘2bout 20 feet beyond the mean low water mzrk (5 foot contour). Z£n

-6 -

i result of removing the tidel den a2t ithe Southezst end of the cove. If the
dam is remwoved the expected result is increased turbulence in the water from

the dam out to approxismately the first bend in the discharze pive (110 fe_et).
in \Lf;ff_ﬁoz-m but
prol.)ably s=a1l zmount of anomalous sediment would be expected to enter the
tidal flow 2nd be redeposited férthar oit. Tne increased ciuantity of water
flow in and out of ’t:he cove would _n‘o"c be expected to affect the anomalous
_sede:__ent- except thai it mazy encourage an inclfeaSing 2;.’."1011’.’1‘(... of rarine life to
take hold on the anomaious sedirent _)bur'yi:}g the anomalous sedinent belcw new
organic rich layers as mentloned earlier in the report. Tnerefore; except for
the small turbule:n:t areca in the Sou.the:ﬁ.st'corne:.‘ of the cove near the den,
aifected by gravity water flow as it comes through the éhannel 2% the dam,

inomalous sediment should not be adversely affected in the cove.

If remcval of the znozmzlous

]
[¢)]
£
l.h
o
3
f+
’n
3
t+

ne cove 1s attempted before éam

removal, 2 numoer of adverse conditions would be expected. If a dredge is

go

used to remove the anomalous sediment rmuch of the ancmelous sedinsnt would
into suspension as removal operations were carried out. Tidal flow would not

only carry this suspended sediment over the cove but would probably redeposit

it in Penocbscot Bay. It would te extremely difficult to remove cnly the

arnioralous sediment and as a resul:t cixinz with ths original sedimeat would

occur. IF the entire cove were to be dredzed, then the new znd probadbly less

Z

toxdc sadinmsni presently being cdeposited would be tzken off. Therefore, it is

-

felt that dredging would only disturb whal 2ppsears to be a2 satisfactory

bzlzncinz of the environ-ent in the cove.
(=]

In sumrery, it is not felt that removal ol the den would seriously afifect

the present environment of the cove provided the sedizent is not mechanically

rexcved by dredging as well.
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DEPARTMENT OF TRANSPORTATION

STATE OFFICE BULDING AUGUSTA. MAINE 04333

&
ROGER L MALLAR

Commissioner ,

August 23, 1978

Mr. William A, Nicely
Callshan Mining Corvoration
CBT Plaza '
Darien, Conn. 06820

Dear Mr. Nicely: »
Récently, Mr. Fred Beck, Consulting Engineer of Yarmouth, Maine, requested that

this Department advige you of any obligations your corporation has to this Depart-

ment regarding the Goose Falls Dam in Brooksville, Maine. I have reviewed the
history of this structure and determined that on June 29, 1966, a letter was

written to your concern with a series of stipulations. This ig the correspondencs

with which Mr. Beck hed concern., A further Tresearch of our records reveals that
the key stipulations involving this Department and your campany concerning the
dam were eliminated, The following excerpt from the Commission Record of
Lugust 31, 1966, is, I believe, self—explanatory:

"Chief Engr. advised Commission that stipulations #7 and
8 included in Item #23 of the Commission Record of 6-29-66

are cantained in the lease from the Maine Mining Bureau to

Callahan Mining Corp. The Commission therefare voted ta

rescind these stipulations.® ’
Our major interest in this entire matter is for the integrity of the bridge and
we have little interest in whether or not the dam is retained. It is our under—
standing that the opening in the dam was enlarged a short time ago by the company
which is managing the area for raising salmon. We are currently making a fleld

review to insure that the work would not harm the bridge structure.

It would dppear that this disposes of the matter concerning your cbligation to
this Department for at least the time being. Of course, if for scme reason your
concern was to be involved in the further removal of the dam our interest would
again be Yo insure the integrity of the bridge. If you have any queation or
comment about any of the above, please feel free to write directly to me.

Sincerely yours,

BUREAU QOF HIGHWAYS

e

Martin C, Riggel
Engineer of Maintenance and Operations
MCR/ 34
cct F. Beck
A, Sirois



Appendix J

REGULATIONS FOR REGISTRATION, INSTALLATION, OPERATION AND
ABANDONMENT OF UNDERGROUND OIL .STORAGE FACILITIES

CHAPTER 691

Department of Environmental Protection




C.

ABANDONMENT BY FILLING IN PLACE

Abandoned facilities and tanks shall be removed, except where the

owner can demonstrate to the Department that removal 1s not

Physically possible or practicable because the tank or other

component of the facility to be removed is either:

Located beneath a’building_or other permanent structure .
which cannot be practically replaced;

Oof a Size and type of construction that it cannot be‘
removed; |

Inaccessible to heavy equipment necéssary for removal; or
Positioned in such a manner that removal would endanger the

structupal integrity of nearby tanks.

A facility or tank owner may apply to thé'Board.for a variance to

abandon a facility or tank in place rather than abandon the tank

or facility by removél. The Board may grant such a variance

request if it finds that:

Abandonment by removal is not possiﬂie or practicablé due to
circumstances other than those iisted in paragraph 1 above;
The procedures outlined in Appendix K for abanddnmenﬁ in .
place wiil be followed in sequence; and

The gréntidg of a variance shall not pose a threat to a
private or public drinking water supply or the quality of
ground water, and is consistent with the intent of this

rule.

N 9(



D.  NOTIFICATION REQUIREMENTS

The owner or operator of a facility or tank which is to be

abandoned shall notify the Department and the local fire

department having jurisdiction. This notice shall be filed in

writing at least ten (10) days prior to abandomnment, except that

when'ownership of the facility or tank is unknown, the current

property owner shall be responsible for compliance with the

requirements of this section. This notice shall include:

g.

The name, mailing address, and telephone number of the

owner;

The mailing address and location of the facility;

" The size(s) of tank(s) to be abandoned or taken

out-of-service;

The typé(s) of products{s) most recently stored in each
tank; |

The registration number of the facility and tank(s) if
registered under this rule;

If abandonment in place is planned, the criterion(ia) used
for justifying abandonment in place, as listed in Section
8(c)(1), above;

The approximate age of the tank, if known; and

The date upon which the facility or tank is to be removed or
when a variance has been granted pursuant to section 8(C) of
this rule, the date on which the tank or facility,ﬁill be

properly abandoned on site.

LY



3. The tank owner shall keep a permanent record of the tank
location, the date of abandonment, and the method of conditioning

the tank for abandonment.

L. The tank owner shall be responsible for attaching to the deed of .

the property on which the tank is iocatéd a notice that an
underground oil storage tank which has been abandoﬁed in place
pursuant to Section 8(C). exists on thé property. The deed
notation shall be executed within 30 days of completion of thé

abandonment.
SEVERABILITY
Should any provision of this rule be declared invalid or ineffective by a

court decision, tbe-deéison shall not invalidate any other provision of

this rule.

65~
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ABSTRACT

Callahan Mining Corporation is currently
mining copper and zinc ore from an open pit
mine on the edge of Penobscot Bay in Maine.
The open pit occupies an area once largely
covered by a salt water pond. The mining
operation utilizes conventional mining and
milling techniques and in this respect perhaps
could not be considered a true marine mining
operation. However, many obstacles had to be
overcome due to the proximity of the ocean be-
fore the mine could be brought into production.
Problems with which inland mines do not have
to contend are faced daily. These include
effluent control,  marine mud stability, salt
water encroachment, reclamation, and ex-
ploration.

The ore deposit is a stratiform massive
sulfide body in early Paleozoic volcanics. The
principal ore minerals are sphalerite and
chalcopyrite with minor galena. Associated

minerals include chlorite, talc, and carbonate.

Illustrations at end of paper.

The deposit was discovered in 1880 at low
tide by a clam digger. Surface ore outcrops
were entirely below high tide. The mine was
developed and mined from three shafts.
Apparently the deposit became unprofitable
in about 1887. A re-evaluation in 1964 by the
Callahan staff prompted the present open pit
operation. Production is currently at the -
rate of 700 tons per day.

Exploration for zdditional ore deposits
is complicated by the presence of salt-
saturated mud in estuaries and salt water
covering geologically favorable prospecting
ground.
techniques are useless near these areas.

Many conventional inland exploration

The ocean presence has added sub-

" stantially to the mining costs, thus narrowing
the profit margin. New techniques must be
developed by the mining industry to cope with
oceanographic problems.
challenges are being met at Cape Rosier and
can be applied to future mining ventures faced
with similar marine problems.

Some of these
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INTRODUCTION

The Penobscot Mine on the Maine coast
is not 2 "marine mining" operation in the
strictest sense. For the most part, con-
ventional techniques of mining and milling are
in use and the ocean is a nuisance. However,
by being located at the sea-land interface,
there are a number of factors which influence
the operation which would not be encountered
inland. ' The engineering challenges of dealing
with the shallow estuary were relatively
easily mastered. The challenge to mineral
exploration still exists and is a subject of -
continuing effort. The nation's sea-land inter-
face is probably one of the most popular and
valuable multiple use areas in the country, In
Maine it has scenic beauty, is sought after for
summer homes, provides food and shelter
during parts of the life cycles of innumerable
marine species, and is the basis for commer-
cially important coastal fisheries. It is an
area high on most lists for environmental pro-
tection. It is natural that the addition of
another 'Yuser' to this area would be resisted,
particularly when that user represents an in-
dustry which has a past record of environ-
mental abuse. The greatest challenge to
Callahan Mining Corporation has been to op-
erate a mine in a way which does not pollute
.or otherwise adversely change the environ-
ment and yet returns a profit to the stock-
holders. This paper will describe some of the
problems encountered and ways in which they
were or are being solved.

HISTORY

Eastern coastal Maine (Figure 1) has had
a long sporadic history of mineral exploration
and minor metal production. During the 1880's
there was a mining boom, complete with a
stock exchange located in Blue Hill. Pros-
pecting was intense during this period and the
deeply incised coast provided a relatively high
percentage of bedrock exposure in an area
otherwise mostly covered with glacial till,

Production during this period was largely
from the Douglas and Twin Lead Mines at Blue
Hill (Figure 1). A smelter at Blue Hili re-
duced the copper ore and the product was
shipped to the populated areas further south by
coastal schooners.

About ten miles west of the Blue Hill

" zinc-copper ore commenced. The ore was

mining camp an outcrop of massive zinc and
copper ore was discovered at low tide by a
clam digger. This outcrop occurred in a
tidal estuary known as Goose Falls Pond
(Figure 2). Subsequently a shaft was sunk on
the nearby shore and production of high grade

taken from Goose Cove to Castine (Figure 2)
by barge and piled on a dock. Periodically,
coastal schooners would load the ore and R
deliver it to smelters in the south.

The ore at the Penobscot Mine was
eventually mined from three shafts and pro-
duction from 1881 to 1883 was about 10, 000
tons. Apparently, low metal prices in 1887
forced the mine to close. It remained closed
until 1914, at which time an attempt to reopen
the mine proved unsuccessful.

In 1940 the St. Joseph Lead Company
conducted a drilling program on the property.
This was supplemented in 1942 by drilling conq
ducted by the U.S. Bureau of Mines. Although
numerous intersections of copper and zinc
sulfides were encountered, apparently the
property was considerad uneconomic. Addi-
tional diamond drilling was done by the
Bureau of Mines in 1950. The property was
eventually optioned by the Penobscot Mining
Company, Ltd., of Toronto in 1956.

This company drilled a few holes from
the surface, cleaned out the old workings, and
drilled from underground. The property was
brought to the attention of Callahan Mining
Corporation in 1964. Re-evaluation of all
past work indicated that suificient values
might exist to warrant an open pit mining
operation. A leasewas negotiated with the
Penobscot Mining Company and the property
is currently being mined under the terms of
this lease.

GEOLOGIC SETTING

The base metal mineral occurrences in
eastern coastal Maine occur in early Pale-
ozoic volcanic and sedimsntary rocks. The
volcanic rocks range in composition from
mafic pillow lavas to fzlsic fragmentals.
Rhyolite domes and rhyolites of probable
tuffaceous origin are common. The sedi-
mentary rocks are present as schist, gneiss,
and quartzite, and may reoresent, in part at
least, sedimentary accumulations derived
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from and deposited during volcanism. The
sediments and volcanics are intruded by
igneous rocks, mostly of granitic composition.

The base metal deposits in eastern
coastal Maine occur in volcanic rocks and
associated sediments. Metamorphism due to
subsequent igneous activity has in places
affected both the metal deposits and the enclo-
sing rocks.

PRESENT OPERATION

At present, the mine consists of an open
pit, roughly circular in shape, which will have
an ultimate depth of 340 feet below sea level 7
(Figure 3). The present depth is 150 feet be-
low sea level. The pit covers about 9. 4 acres
and when "'mined out" will have produced over
seven million tons of ore and waste. Mining
ind milling began early in 1968.

The ore occurs as lenticular pods of
nassive zinc and copper sulfide ore. It is a
itratiform deposit in a sequence of fragmental
rolcanic rocks. Associated chlorite, talc,
.nd carbonate rock is either barren or,

)@ ~*icularly in the deeper levels, contains

- disseminated sulfides. The ore is
- «ed to a nearby mill. Approximately 700
ons of ore with an approximate grade of 6%
inc and 1% copper are processed daily. The
2ill is a conventional flotation mill with one
xception; it was designed to operate with
alt water rather than fresh water.

Consideration was given to the feasi-
ility of loading the metallic concentrate onto
arges, or other vessels, for cheap transport
> 2 smelter. However, due to the relatively
mall size of the mine, trucking to the rail-
2ad 30 miles away in Bucksport and shipment
» smelters in Quebec and Pennsylvania by
1il proved to be the more economic.

EGAL CONSIDER_ATIONS

In order to mine the deposit with an
en pit, it was necessary to drain a salt
ater estuary. This estuary, named Goose
alls Pond, covered 90 acres. The name is
trived from the falls created during ebb tide
Wore 3).

The normal tides for this portion of the
aine coast range from a 0.9 foot low to a

+8.5 foot high, with extremes ranging from
-1.9 foot low to +11. 5 foot high, The re-
stricted rocky entrance allowed water to flow
into the pond only during the high portion of
the tidal cycle. This resulted in an average
water level fluctuation within the pond of
approximately three feet.

Briefly, the plan was to build one dam
at the mouth of the estuary to prevent the
tide from entering the pond and to build an-
other dam at the head of the estuary to divert
the fresh water drainage from 1600 acres of
adjacent forest land to another drainage area.
The pond could then be purnped dry and in-
flow would be minimal (Figure 3),

Goose Falls Pond was bordered on the
east by a privately owned wildlife sanctuary
and on the west by land owned or leased by
Callahan Mining Corporation. The pond
waters, land below low tide, and the mineral
rights below low tide are owned by the State
of Maine. The intertidal land is owned by the
adjacent landowners. In order to drain the
pond, the riparian rights of the zdjacent land-
owners would have to be temporarily taken
and held by the State. The owners of the
wildlife sanctuary objected to this seizure.
The Maine Mining Bureau, administrator of
the State's mining rights, questioned whether
it had the authority to authorize draining of
the pond under these circumstances; an act of
the legislature was considered necessary.

Accordingly, a bill was introduced to a
special session of the legislature in 1966
which would allow the State, through the
Mining Bureau, to authorize drainage of the
pond and temporary taking and holding of the
adjacent landowners' riparian rights. It
should be noted that before the Governor
would support the bill and submit it to the
legislature, four State agencies had to submit
their recommendations to him. These were
the Departments of Sea and Shore Fisheries,
Forestry, Inland Fish & Game, and Water
Improvement Commission. An ecologist was
retained by the Company to make independent
studies and to assist in operational planning.
Understandably, there was considerable
lobbying in opposition but the local residents
generally supported the planned operation.
The legislature referred the bill to the State
Supreme Court for a decision on its consti-
tutionality. The Supreme Court ruled in
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favor of the bill and it was subsequently passed
by the legislature and signed into law.

The Mining Bureau issued a mining
lease to the Company shortly after the legisla-
tive action was taken. Concurrently, per- .
mission was sought from the U.5. Corps of
Engineers to construct a dam at the tidal
mouth of Goose Falls Pond, which was con-
sidered a navigable waterway. The U.S. Fish
and Wildlife Service was consulted by the
Corps of Engineers and conducted studies with
the assistance of the State agencies mentioned
earlier. The Fish and Wildlife Service even-
tually recommended that if a dam was built,
the pond should be kept full of fresh water and
a coffer dam be built around the perimeter of
the pit. This plan was considered unsafe and
impractical by the Company. The Corps of
Engineers finally approved building the dam
according to the plan recommended by the
Company. The last authorization required for
the project was a permit from the State Water
Improvement Commission to pump the pond
and discharge the water into Penobscot Bay.
This permit also provided for effluent quality
standards and monitering of effluents dis-
charged during mining and milling. The moni-
tering is currently supervised by the State De-
partment of Sea & Shore Fisheries. This
agency has worked closely with the Company,
with other interested agencies, and with con-
cerned conservation groups to assuré that the
living resources of this portion of Penobscot
Bay are not adversely affected.

CONTINUING PROBLEMS

Current mining problems which can be
related to proximity to the ocean can be grouped|
into four catagories; pollution, salt water en-
croachment, marine sediments, and rehabilita-
tion. These problems are especially "visible',
principally because the ocean-land interface is
a high multiple-use area where conilicts of use
are bound to be at a maximum.

Pollution

Four types of pollution pose problems
for the mining operation. These are noise,
silting, heavy metal, and scenic.

The noise pollution is a factor due to
the proximity of numerous residences. Heavy
trucking, drilling, and blasting are the prin-

"cient studies conductéd prior to miné startup

cipal contributors. The noise is minimized as

much as possible by (1) only day shift drilling,
(2) no graveyard mining shift, (3) carefully
controlled pit blasting, .(4) no secondary
blasting of oversize boulders, and (5) careful
maintenance of equipment to minimize muffler
noise. Despite these efforts occasional com-
plaints are received.

Silting is taking place in Goose Cove
(Figure 3). Early in the operation this was
partly due to the effluent from the mining op-
eration. This has been largely cured with the
use of several settling ponds. After heavy
rain storms the effluent contains silt, just as
do all natural fresh water runoffs into the
ocean. In addition to the settling ponds, a
16" pipelinme has been extended 400 feet from
shore to the mouth of Goose Cove to help dis-
perse any silt. The principal cause of silting
in Goose Cove, however, is probably natural
silting which would be expected in a cove which
no longer has a tidal current to keep the cove
scoured.

The continuously monitored effluent
from the mining and milling operation con-
tains trace amounts of heavy metals. These
amounts are higher than found in raw sea
water. Periodic testing of clams and other
invertebrates in the vicinity has indicated a
higher than normal heavy metal content, and
this apparently has increased since startup of

the mine. Unfortunately, there were insuffi-

to establish a normal background for.the area.
Although there are probably a number of
factors contributing to the buildup of heavy
metals in shellfish, it can only be assumed
that the mine is one of ths contributors. Otherq
possibilities include continuing erosion of pre-
viously operated sulfide cccurrences, dis-
turbance of metalliferous bottom sediments
due to storms, pollution irom the Penobscot
River, or pollution from: toxic paints used on
the 10, 000 Ton maritime training ship "State
of Maine' which is dockec in nearby Castine
(Figure 3). There are probably physical and
chemical variations of the sea water such as
temperature, Qrganic conient, etc., which alsq
contribute to the concexntrztion of heavy metals
in shellfish. Insufficient seampling has been
conducted to date to estabiish any valid re-
lationships.

Recently, the Comypany performed
tests in which the effiuent was recycled and
used instead of raw sesz warter in the mill feed.
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Preliminary tests have been encouracunt7 and
although no benefits are derived metallurgical -
ly, the concept of a closed system is particu-
larly attractive to a company management con-
cerned with pollution as well as to govern-
mental agencies. It is highly probable that
systems developed by Callahan on Cape Rosier
in cooperation with governmental agencies will
become the basis for regulations under which
future mining operations on the Maine coast
and possibly other coasts will have to operate.

Scenic pollution 51mp1y means that it is
impossible to operate an open pit mine and not
affect the traditional Maine coast scenery. In
order to minimize the problem, all buildings
are placed inconspicuously behind a hill and
barren areas and dumps are being planted with
grass and trees. A local artist has helped by
_painting a corrugated iron pump house on
Goose Cove to resemble a lobster shack. The
mine is, incidently, also a tourist attraction
and draws crowds during the summer months
for regular scheduled tours.

Ground Water

The ground water table in the vicinity
of the mine is being lowered due to continuous
pumping to keep the mine dry. Conse equently,
some of the neighbors' wells in the cone of in-
fluence have gone dry. Although under Maine
law the Company is not liable, deeper wells
were drilled for those affected. However, as
might be expected, salt water encroachment
into the ground water has become a problem.
This is being relieved by providing those af-
fected with water from Company wells away
from the influence of the salt water. Salt
water encroachment occcurs when the load of
fresh water is relieved by pumping or other
causes from a coastal area thus causing the
underlying salt water-fresh water interface to
rise. This interface eventually intersects the
drilled water wells. Raising the pump intakes
above this interface is a tempora ry sclution
but doesn't solve the problem.

Clay and Mud

Goose Falls Pond was a shallow pond
with up to 90 feet of mud and clay in the bottom)
Three test borings were made to determine the
nature of the bottom sediments. A typical
boring encountered 33 feet of organic silt at
the top, followed by 45 feet of gray silty clay,
followed by 5 feet of gray cravellv <1lt\,‘ sand.

" bottom of the pit to a depth of 25 feet. It is

Soil tests indicated that a maxirmum steepness
of slope of 4:1 (14°) would be safe.

On June 29, 1968, the pit had reached
a depth of 60 feet below sea level. There was
2 minor mud slide at the northeast side of the
pit but this was not serious and the mud was
quickly removed. On July 23, 1968, the mud
again began moving at the northeast side of the
pit. This time it did not stop as before, how-
ever, and within 8 hours it had filled the.

significant that when the mud came to rest the
surface was essentially horizontal, indicating
that once movement had started, the mud be-
came fluid, much like molasses. It took ap-
proximately a month to remove the 225, 000
tons of mud from the pit. One power shovel
had been completely buried and required ex-
tensive repairs. A series of rock dikes with
finger dikes were constructed to hold back the
mud; so far these have been successful.

A subsequent boring and soil test into
the mud indicated that only the organic silt
was involved in the slide. There was litrle
effect on the underlying clay. The shear
strength of the organic silt was considerably
reduced by the slide. The in-place water con-
tent of the organic silt did not change appre-
ciably due to the slide (aoproxn‘nately 66T by
weight).

The problem of where to put the mud
from the pit was soon resolved when it became
apparent that it could be used as topsoil on the
dump rock and thus provide an ideal base for
seeding and planting. The salt apparently
leaches fairly quickly from this material.

Rehabilitation of the mine site is a’
continuing effort and involves recommenda-
tions from the Soil Conservation Service, the
State Forestry Department, and local resi-
dents. The eventual decision of what to do
with Goose Falls Poné when mining is com-
pleted will rest with the Town of Brooksville.
Three options appear possible; it can be re-
turned to its original stzte as a saltwater
estuary with a tidal falls; it can become 2
fresh water lake (the deepest on the Maine
coast); or a channel can be opened from the
ocean and it can become z totally protected
deep water harbor. In zany case, the affected
land portions will be landscaped and planted
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as much as possible and could eventuaily
benefit future recreational or residential use
of the area.

EXPLORATION

The targets for mineral exploration in
eastern coastal Maine are massive base-metal
sulfide deposits containing zinc, copper, lead,
and silver. These deposits are typically
fairly good electrical conductors, although
metamorphism and structural deformation
often reduce their conductivity considerably.
In addition, the sulfides and their enclosing
host rocks are usually relatively soft and con-
sequently occupy the topographic lows in the
region. Hence, the deposits are often deeply
buried with glacial till or marine clay or both
and physical exploration for outcrops is use-
less. . Recognizable alteration “halos" around
these deposits do not exist. Therefore, ex-
ploration must be of a geochemical or geo-
physical type localized within areas of favor-
able volcanic stratigraphy.

Geochemical sampling is used exten-
sively in Maine to locate general areas of
highly metalliferous soil. However, pin-
pointing of drill targets with geochemistry is
impossible due to loczal migration of metal ions
and "masking' of targets by impervious clay.
The clay along the coast is the prodﬁct of a
once higher sea level. The clay deposits are
saline, have a low conductivity, and act as a
very effective geochemical and geophysical
shield.

So far, no systematic geochemical
sampling of the ocean bottom has been
attempted even near favorable areas such as
the Penobscot Mine on Cape Rosier. The
present state of the art is such that until geo-
chemistry becomes more definitive for the
land areas, its'application to underwater areas
near shore is not warranted.

_ Geophysical prospecting technigues
offer the best chance for locating massive sul-
fide deposits under salt water along the Maine
coast. Yet, the problems are formidable. Not
only is it probable that the ore deposits are
buried under highly conductive marine clays,
but conductive sea water is also a hindrance
to most geophysical technigues.

It is likely that both the saltwater and
marine clays are more conductive than

| developed systems such as INPUTR, AFMag,

possible ore bodies. These barriers would
tend to negate any techniques which are
designed to measura slight conductivity
differences within the earth. It is possible
that inductive technigues which could differ-
entiate between horizontally and vertically
oriented conductors would be useful. The
ore deposits generally have a strong vertical
component in an area of steeply dipping rock
units.

The Penobscot Mine is not associated
with any magnetic minerals — or lack of such
minerals. Therefore, the use of a magne-
tometer would not be effective. Naturally, if
deposits associated with magnetite or
pyrrhotite were being sought the magnetometesy
would be very useful. '

Since there is considerable mass
associated with large massive sulfide deposits]
gravity measurements may be useful. How-
ever, it would be difficult to justify the
drilling of gravity "high' in the ocean without
eophysical data. There

additional supporting g
r gravity highs, very isw

are many causes fo
of which are massive sulfide deposits.

The use of some of the more recently

and VLF might have some application over
salt water in highly favorable geologic en-
vironments. These have not yet been tried
along the Maine coast but some testing is
anticipated in the near future.

Exploration on land is costly. Explo-
ration of the offshore would be prohibitively
costly except perhaps in.areas adjacent to
known mineralization or along underwater
strike extensions of favorable geclogic units.

SUMMARY

The Pencbscot Mine on the Maine
coast has encountered many problems related
to the proximity of the ocean. These prob-
lems are not insurmountable, but they add
considerably to the cost of mining. As highly
popular multiple-use areas, the coast will
challenge the skills of mining companies to
operate at a profit and yet co-exist with the
environment. As exploration techniques im-
prove and deposits are located further from
shore, the challenges will become greater.
Actual mining of the ore will be one of the
lesser engineering- problems. A major
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challenge will be to develop a system which
does not adversely affect the environment.

, An example of concern for the environ-
ment was shown by the Maine legislature last
year in passage of a bill which prohibits all
offshore commercial sand and gravel mining.
It was feared that the harmful side effects
would outweigh the benefits. It is entirely
possible that all offshore mining in Maine
could be outlawed if the Penobscot Mine,
which is a highly visible example, cannot op-
erate in a way which does not abuse the en-
vironment. ‘The challenges and responsi-
bilities of this small mine are great and the

results will have far-reaching effect.

So far,
the results look promising. :
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