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ECONOMIC DEPOSITS AT BLUE HILL

Frank H. Howd and David P. ﬁrake
University of Maine, Orono and Kerramerican, Inc.

Introduction

. The Penobscot peninsula, which lies between Penobscot Bay and Blue
Hill Bay, is underlain by schists, volcanic rocks and intrusive rocks (see fig.
1). The Ellsworth Formation, which is dominant in the eastern part of the area,
is a heterogeneous sequence of interlayered pyroclastic rocks, flows and
clastic sedimentary rocks which have been highly deformed and metamorphosed
to chlorite or biotite grade. At some localities original bedding features
have been preserved, but more comuonly the primary characteristics have
been obliterated. Typically the rocks of the Ellsworth Formation contain
abundant oriented chlorite or biotite resulting in a strong foliation.
Colors range from light gray or greenish gray to almost black, depending
on the relative abundance of quartz and feldspar as compared to the abundant
chlorite and biotite. Segregations of quartz-rich zomes are commonly
present parallel to the foliation resulting in banded structures. Inter-—
bedded with the highly contorted schistose rocks are quartzite units as
much as 300 feet thick which have reacted competently to the deformation.

The Castine Formation which dominates the western part of the area is
composed of volcanic rocks including pillow basalts, felsic to intermediate
tuffs and rhyolitic breccias, and less commonly slates and phyllites. The
great variation in lithology has made stratigraphic correlation, even on
a local scale very difficult, and as a result the total thickness and
regional stratigraphy have been difficult to assess. The rocks have been
subjected to chlorite grade metamorphism, buc characteristically the
original textures, especially of the coarser pyroclastic rocks have been
preserved. Brookins et al. (1973) have established the age of the Castine
volcanic rocks as 390 + 5 million years. ‘ ’

The intrusive rocks of the area include gabbro and diorite of the
Bays-of-Maine complex (Emmons, 1910; Chapman, 1962; Cheney, 1969), and the
younger plutons most recently described by Chapman (1968) and Wones (1974).
The younger plutons which show a close spatial relationship to many sulfide
occurrences are characteristically granite or quartz-monzonite which vary
in texture from coarsely porphyritic to fine—grained*equigranular. They
exhibit sharp discordant contacts not only with the Ellsworth and Castine
Formations, but also imtrude the rocks of the Bays-of-Maine complex.

Commonly the intruded rocks have been brecciated, and the dislocated blocks
have been engulfed and assimilated to varying degrees by the felsic plutons.
Where the younger plutons invade the Ellsworth Formation, extensive hetamorphic
‘aureoles have resulted. The most common effect of metamorphism is the
formation of hornfels containing biotite and cordierite as the characteristic
minerals. Faul (1963) has determined the younger plutons to be early Late
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Devonlan in age. Brookins (1968) determined theﬂSedgwick pluton, one of
the younger intrusives, to be 395 * 15 million years, and also points out
that it intrudes the Castine Formation. :

Sulfide Occurrences

Those sulfide occurrences located in the vestern part of the map area
are concentrated in the Castine volcanic rocks; those in the Blue Hil1
area are concentrated at or near the contact between .the Sedgwick pluton
and the Ellsworth Formation (see fig. 1). This suggests several possibilities
regarding the origin of the sulfide deposits, two of which will be pursued
briefly.

1. - A single period of sulfide mineralizationm which post-dated the
younger plutons and which produced hydrothermal.replacement.
deposits over a large area in receptive host rocks.

2. - Two periods of sulfide mineralization, each of which affected a
.somevhat restricted geologic environment. °

At this point, some of the characteristics of the ore deposits should
be examined to provide evidence of their origin.

The Harborside deposit, which was the site of an open pit mine operated
by the Callahan Mining Company from 1968 to 1972, is the largest. known -
occurrence of those associated with the Castine Formation. Sphalerite and
chalcopyrite are the dominant ore minerals, ‘accompanied by abundant pyrite

1 lesser amounts of pyrrhotite. The host rocks are relatively undeformed,

-ightly metamorphosed (chlorite grade) or hydrothermally altered (chloritic)
pyroclastics. At that deposit there are many textural and mineralogical
characteristics which indicate that fluids of very low viscosity permeated
the host rock and allowed deposition of sulfide minerals by a process
commonly referred to as hydrothermal replacement. Some of the more common
and, at the same time, spectacular developments are:

1. - Presence of unmineralized rock fragments which differ in com- -
position from the mineralized matrix of the pyroclastic host rocks."

2. - Selective sulfide mineralization of certain minerals and grains
in the matrix of the pyroclastic rocks. N

3. - Pfeservation of pyroclastic and metamorphic textures and structures
within the sulfidized zones.

4. - Presence of sulfide metacrysts transecting original pyroclastic -
textures.

5. - Presence of doubly terminated sulfide crystals in pyroclastic rocks.
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6. - Presence of gradational sulfide mineralization ‘fronts.

No one of these features by itself is conclusive evidence of hydro-
thermal replacement, but the combination of them in a single deposit is
:ompelling evidence that the sulfide mineralization took,placevafter the
pyroclastic rocks were at least partially solidified. Most -of the
characteristics indicate that the rock was completely solid and had already
been subjected to its slight metamorphism (or alteration) prior to the sul-
fide mineralization. These conclusions do not preclude the possibility
that the ore-depositing solutions were derived from the same source as the
volcanic material and represent a late stage of the volcanogenic cycle.

The largest and most intensively studied of the sulfide .occurrences
near the contact of the Sedgwick pluton and the Ellsworth Formationm is the
Blue Hill ore deposit, which is being mined by Kerramerican, Inc. by
underground methods. Sphalerite and chalcopyrite are the dominant ore
minerals; galena is rare and of no economic importance, and pyrite and pyr-
rhotite are common gangiue minerals. The most important host rocks are
slightly deformed quartzite units of the Ellsworth Formation. Locally with-
in the mine area thin (25 to 50 feet) off—shoots of the Sedgwick pluton
contain significant sulfide mineralization.

There are several metamorphic and hydrothermal minerals which are .
important in determining the sequence of events in the Blue Hill deposit.
Contact metamorphism of the chlorite rich metasedimentary rocks has produced
biotite—cordierite rocks whose textural variations allow them to be classed
as either hornfels, schist or gneiss. These contact metamorphosed rocks
have in tirn been replaced by sulfide minerals; .replacement textures are
well shown by biotite-sulfide relationships. 1In addition, dravite (brown
"ourmaline) is present in veins and irregular masses which cross-cut both
-he contact metamorphosed Ellsworth rocks and the Sedgwick plutomn. The
tourmaline in turn is replaced by sulfide minerals, most commonly chalcopyrite
and pyrrhotite. These relationships clearly indicate that the sulfides
were transported in the ionic state and aré of post—intrusive age. The
close spatial relationship between the sulfides and the pluton indicates the
probability of either a collinear or cognate genetic association between
the intrusive and sulfide mineralization. Ching (1942) has outlined a
sequence of events indicating a collinear relationship, but the sequential
associations outlined above for the Blue Hill deposit are equally indicative
of a cognate relatiomnship as described by Burnham (1967).

History of the Blue Hill Mine

The discovery of copper mineralization in 1876 on the north shore of
Second Pond led to the development of the Douglas mine and smelter which
produced 2,000,000 pounds of copper from 1880 to 1884. Following an
extended period of dormancy, the mine was reactivated for a few months during
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World War I, but could not survive the low market price of copper. Another
period of quiescence preceded an attempt by the U.S. Bureau of Mines to
delineate an eastward extension of mwineralization in 1948 by drilling

seven exploratory holes. Lack of sulfide intercepts discouraged further
work at that time. :

Recent exploration began in.1957 when Texas Gulf Sulphur instigated

a drilling program which resulted in the discovery of significant copper

and zinc mineralization directly beneath Second Pond and slightly to the
southwest. Black Hawk Mining Company, a subsidiary of Denison  Mines, Ltd.
then entered the scene and pursued those discoveries with additional drill-
ing through the early 1960's. Encouraged by the results of their drilling
pProject, Black Hawk expanded their efforts by sinking a shaft in 1964 and
1965. The three—compartment shaft reached a depth of 698 feet, with
development levels at 380, 480 and 580 feet. Black Hawk completed
approximately 10,000 feet of lateral development on those three levels and
-in addition drilled 31,750 feet of.core from the underground workings. The
company experienced difficulty in holding experienced miners with the project
and as a result also found it difficult to keep the development with the ore.
Early in 1967 Black Hawk Mining Co. suspended operations and permitted the
underground workings to become flooded. ' ‘

In 1970 Keradamex, Inc., a wholly-owned American subsidiary of Kerr
Addison Mines, Ltd., entered into an option agreement with Black Hawk Mining
Co. for the development of and production from the Black Hawk mine. After
completing a drilling pProgram to test a geologic theory of continuity of
ore mineralization, Kerradamex exercised the option in wmid-197]. By agree-
ment, Kerramerican, Inc. (another subsidiory of Kerr Addison established
to mine this property) was to acquire a 60% interest in the property after
pProducing 500 tons of ore per day by September 1, 1973. Construction and
pre-development began in July 1971 and in September of that year a 157,
decline ramp was started in order to provide trackless access from the
surface to the ore horizons. Once the ore zones were reached, a trackless
pilot and slash technique was used for mining. Two rubber=tired jumbos
were used for drilling, and broken ore was loaded into dump trucks for
transportation to the crusher or stockpile at the surface. Kerramerican
met their production objective as outlined in the agreement with Black Hawk
Mining Co., and now are completely responsible for the mining and milling
operation. ‘ . '

Mine Geology

The Second Pond mineralized area is underlain by the Ellsworth Forma-
tion which has been intruded and contact metamorphosed by the Sedgwick pluton.
That portion of the Ellsworth Formation which is present .in the mine ares
can be subdivided into four lithologic units which are described briefly
in Table 1.
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TABLE 1. Subdivisions of the Ellsworth Formation in the Blue Hill Mine.

Unit ___Thickness Description

Massive to banded, brownish-gray to purplish-

gray biotite-cordierite quartzite; variation

in color and foliation dependent on amounts of

dark brown biotite and blue-gray cordierite
Allen greater than each of which may range in content from near
quartzite 300 feet zero to 40%Z; gradational into underlying schist

with increase in biotite content. (Originally

. this quartzite was considered two units, Allen

quartzite and Robbins quartzite, but is now

treated by Kerramerican as a single unit).

Foliated, crenulated browmish-black to
purplish-black biotite schist; biotite is
Biotite 100 to 500 dominant (up to 85%), blue-gray cordierite
schist feet porphyroblasts are common in some areas,
absent in others, quartzite content is variable
and inversely related to the biotite content..

Massive, gray quartzite with minor biotite
Pond 150 to 300 and sericite; generally lacks prominent foliation
 quartzite feet and recognizable bedding; host for most of the
known ore deposits.

Upper portion dominated by alternating brownish-
black biotite rich layers and dark green
Banded 150 to 250 chloritic quartzites; quartzite dominates the
quartzite feat lower portion and resembles the Allen quartzite,
with the exception of the chlorite content.

The most common effect of metamorphism by the intrusive is the transformation of
chlorite to biotite. 1In certain stratigraphic horizons where the mineralogy

is suitable and where heat has been sufficient, cordierite porphyroblasts have

" developed and have produced a rock with a gneissic texture. Bioctite and
cordierite are not characteristic of the Ellsworth Formation except near

the intrusive contacts.

In addition to the mineralogical change, a hybrid breccia zone has been
formed irregularly at the contact. It is composed of partially assimilated
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blocks of Ellsworth Formation surrounded by gramitic material. Both the
mineralogical and intrusive breccia effects form zones as much as several
hundred feet thick.

Although the Sedgwick pluton has a relatively narrow range in
mineralogical composition (granite to quartz monzonite), the texture varies
from fine-~grained to coarse-grained and porphyritic, and the color varies.
from light gray to blue-gray, green and tan-orange. The color variations
are primarily due to feldspar hue; although there is a wide range in the
biotite content, its effect is to lighten or darken the colors. The pluton
tends to be concordant and sill-like, generally located above the Pond
quartzite. Within the mine area the thickness of the pluton is variable,
attaining a maximum of 200 feet and increasing in thickness toward the south.
There are many localities near the contact where the pluton has been
partially to almost completely replaced by sulfide minerals. To compli- -
cate matters, there are also a few localities where unmineralized apophyses
of the pluton cut across sulfide zomes in the Ellsworth Formation.

A significant thickness of dark green, medium-grained gabbro is
associated with the Sedgwick pluton southwest of the mine area. Within
.the mine, however, only minor (10 feet or less) gabbro or diabase dikes occur.
All observed gabbro occurrences in the mine are pre-ore. in age, and pre-
sumably part of the Bays-of-Maine igneous complex.

Ore deposits

The ore mineralization is related to the axis of an open syncline in the
Ellsworth Formation striking N 30°W and plunging 30°SE. Mine development and
- geologic studies have disclosed a significant wrinkling in the axial plane of the
syncline which may have resulted from drag folding or superimposition of a
second generation fold. The Ellsworth Formation and banded ore deposits
commonly contain folds with amplitudes of 10 to 20 feet. Several folds of
large magnitude have been observed and interpreted to be distorted drag
folds parallel to the major fold. Interpretation of surface drilling in-
dicates a flattening of the major syncline down plunge, but data are
sparse and details of the structural trends are not well known.

Several faults which are locally significant have been recognized on
the mine property. The Mammoth fault was first detected by Black Hawk
Mining Company as a result of surface drilling and has-been further defined
by Kerramerican drilling. Early in 1974 the fault was crossed by the
Mammoth haulage drive, substantiating its projected position. New move-
ment on the fault is estimated to be 100 to 200 feet in a reverse direction.

The Carleton fault was outlined by Kerramerican geologists om the
basis of drill hole intersections which show planar continuity. The throw on
the Carleton fault is estimated to be 100 feet or less in a reverse
direction.
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The Sedgwick and West faults, which are cross-faults between the ‘
Carleton and Mammoth faults, were first detected in drill hole intersections.

The West fault has been substantiated by mine development, and the Sedgwick
fault is now interpreted to be a locally sheared monoclinal fold.

7 The Dam fault is the only one of significance recognized in an ore

‘body. It is present in the Second Pond "A" zinc zone where it has a
displacement of about 30 feet, and is accompanied by marked thickening of
massive sulfides on the hanging wall. The combined accumulation of sphalerite,
pyrrhotite, pyrite and chalcopyrite approaching 30 feet is unique in the

mine. '

The most important ore mineralization at the Blue Hill mine consists of
massive sphalerite occurring in at least four strata-bound horizons which
are nearly continuous over most of the mine area. The horizon which. cur-
rently accounts for the greatest production is the Second Pond "A" zinc
zone which occurs near the upper contact of the Pond quartzite. The _
mineralization has local folds and distuptions of sufficient magnitude that
in some areas the miners have difficulty staying on the ore. Massive
‘sphalerite of the "A" zone ranges in thickness from less than an inch to
over twenty feet, and averages about two and a half feet. The massive
sphalerite of the "A" zone contains as much as 3% chalcopyrite and 25%7.
combined pyrite and pyrrhotite; commonly the zone is dominated by gangue
sulfides. Disseminated and veinlet sulfide minerals occur throughout the
mine area, most commonly near the massive sulfide horizons. Sphalerite is
typically coarse-grained, dark brown to almost black; rarely paler shades
of brown and fine grained textures occur. Three additional zime horizons
similar to the "A" zone have been discovered by diamond drilling, but ore
bodies have not yet been delineated.

Chalcopyrite mineralization is widespread in the mine area, commouly'
occurring as replacement at intergranular boundaries in quartzitic units.
It also occurs in fracture fillings and by replacement in all rock units
including the Sedgwick pluton. 1In spite of the widespread occurrence of
chalcopyrite, only two zones are large enough and sufficiently mineralized
to be considered orebodies. The Lower Second Pond (L.S.P.) orebody lies
directly beneath the "A" zinc zome, at ot near the base of the Pond quart-
zite. Thickness of the L.S.P. orebody ranges from a few feet to
30 feet. The Mammoth area, southwest of Second Pond contains two zones,
similar to the L.S.P. orebody, but om the basis of current information;-
only a portion of ome of the zones in the lower-middle Pond quartzite can

‘be considered an orebody.

Hydrothermal alteration of host rocks is common but not consistent
throughout the mine. A systematic study concerning alteration has not yet
been carried out, and at this time the spatial and ’paragenetic relation-
. ships between alteration products and sulfide minerals are not well known.
Sericite, chlorite, biotite, amphiboles, tourmaline and green feldspar
have been reported as alteration products, but analytical confirmation has
been attempted for only a few specimens.
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Introduction

The Callahan Mine Site, an approximately 100 acre site, located in
Harborside, on Cape Rosier, has been the Site of intermittent efforts for the
mining of zinc-cooper ore since 1880. Im 1964 the Callahan Mining Corporation
purchased the Site from the Penobscot Mining Company, and actively mined it
from February 1968 to June 1972. At the cessation of mining, Callahan
undertook several efforts to restore/reclaim the Site, including grading,
hydroseeding, and planting trees and shrubs. These efforts were only partially .
successful as much of the Site is still barren of any vegetatiom.

The Site is presently owned by Mr. Robert Mant, who purchased the Site from
Callahan in 1976. Mr. Mant attempted some aquacultural activity at the Site,
including the raising of salmon, with some degree of success. The Site is
presently inactive and apparently abandoned.

Topographic considerations indicate that the Site is adjacent to or .over an
area of groundwater discharge. Any leachate which may be produced by
precipitation percolating through the ground surface at the Site, is assumed to
discharge primarily into the Goose Pond Estuary after travelllng a short
distance as groundwater.

Past studies and investigations indicate that the Cape Rosier ares,
including Harborside and the Callahan Mine Site, is naturally metalliferous.
Therefore, it would mot be surprising to find that groundwater in this regiom
might have a relatively high concentration of total metals due (at least in
part) to matural geologic conditions in the area.

REGIONAL OFFICES .
e Portland « * Bangor = * Presque isle «
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An attempt was made to examine the entire Site and particular attention was
devoted to the Tailings Storage Pond Area, the 0ld Dump Area, the
Buildings/Underground Fuel Storage Tanks Area, and the Settling Pond Area (Dyer
Cove) (see attached Figure 1). A number of soil and water samples were
collected from these areas (see attached Figures 1 and 1A). 1In addition, seven
(7) drinking water samples were collected from local residences located around
the general vicinity of the Site (see attached Figure 2), and an on site
artesian well was sampled also. All samples were analyzed for the following
metals which might be associated with the former mining operation at the Site:
cadmium, lead, zinc, and copper. Cadmium and lead are listed by the
Enviroomental Protection Agency (EPA) and Department of Human Services (DHS) as
primary contaminants for drinking water supplies, capable of creating adverse
health effects when found in drinking water at concentrations above standards
established by the EPA and the DHS; while zinc and copper are congidered to be
secondary aesthetic contaminants, not generally associated with adverse health
effects to users/consumers of water containing these metals.

NOTE: These metals often occur naturally in gfoundwater and ‘when found in
small quantities, at or below EPA/DHS drinking water standards or guidelines,

‘are considered by EPA and DHS not to be harmful to humans. EPA/DHS Guidelines

_ and Standards for these metals have been included in attached Table 1.

e

Investigation/Observations

Following a cursory examination of the surrouﬁding vieinity and the Site
itself, further investigative efforts were concéntrated in the following
areas: .

Tailings Storage Pond Area

This area occupies approximately ten (10) acres of the Site and is
surrounded by a rock berm estimated to be approximately 100" in helght. The
area is adjacent to the Goose Pond Estuary and was used to contain mine tailing
wastes, generated during the mining operationm, 1968 — 1972. These tailings
wastes consist of fine sand and silt-sized particles which were generated
during the milling process.

At the center of the former Tailings Storage Pond area is a wet area where
cattails are thriving. Surface water from this area was ssmpled and analyzed
at the DHES Public Health Lab. The results of these analyses indicate the -

. presence of the four metals at concentrations below the levels considered

unhealthful by the EPA or the DHS. The remaining surface area of this Tailings
Storage Pond area was dry and sparsely vegetated by shrubs and grasses.

At the north end of the Tailings Storage Pond area there is a draimage
ditch and rock spillway which drains off any excessive surface water from the
center of the pond, created during periods of heavy rainfall, therefore
decreasing the volume of water percolating down through the tailings wastes.

Any water rumning off from this area into the drainage ditch and rock spillway,

would eventually discharge to the Goose Pond Estuary. As would be expected, a
composite 8oil/sediment sample collected from the Tailings Storage Pond ditch
area contained high concentrations of total metals relative to historical
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background metals data for soil/sediment samples collected from this area (see
enclosed Table 2 for a summary of soil/sediment samples collected at the Site
and Table 2A for historical background information from this area and Table 2B
for a range of concentrations in soils of inorganic elements which may occur as
contaminants). High metal concentrations from the Tailings Storage Pond wastes
and/or the lack of organic material present, may be responsible for the lack: of
plush vegetation here. :

The base of the rock Tailings Storage Pond berm was investigated for
possible water seeps from this area. Three seep areas were discovered and soil
and water samples were collected from two of these areas. Seep Area #3 was not
sampled due to inaccessibility to the water discharge area and a lack of flow.
Cadmium levels in waters collected from the two observed and sampled seeps were
slightly elevated over EPA/DHS drinking water standards and zinc concentratiomns
were dlso elevated in Seep Area #2. Also, as expected, metal concentrations in
the soil/sediment from the areas near these seeps, were higher than historical
background metal levels from the Cape Rosier vicinity. In addition, these two
seeps were sampled and analyzed for cyanide, volatile organics,  and semi-~
volatile organics. (Samples were analyzed for cyanide in respomse to
allegations that drums of cyanide waste may have been deposited into the
Tailings Storage Pond .) WNo cyanide was detected in any of the samples.
However, low concentrations of certain volatile organic compounds,
1,1,1-Trichloroethane - .0l7 milligrams per liter (mg/1l); Toluene — .005
mg/1l; Ethyl Benzene - .006 mg/l; and Xylene - .036 mg/l; were detected in
the sample from Seep #2. 1In addition, ome semi-volatile base neutral compound,
Di-n-butylphlalate, was found in the sample from Seep #1l. Two other compounds
identified as 0,0 Diethyl S-Ethyl Phosphorothioate and 0,0 Diethyl S-Methyl
Phosphorodithioate, were found in the Seep #1 sample at concentrations of
approximately .008 mg/l and .010 mg/l respectively. Several other unidentified
nonhalogenated compounds were also detected in this sample (at concentrations
in the parts per billion range) as well. Neither of the seep samples contained
contaminant concentrations exceeding established DHS/EPA standards for safe
drinking water. (See Table 3 for EPA/DHS standards for volatile organic and
semi—volatile organic compounds, and other compounds identified within.)

Although only three seep areas were discovered during the imvestigatiom, it
is certainly possible and in fact likely, that others may exist. In all
likelihood, water seeping from the tailings storage pond area discharges
eventually to the Goose Pond Estuary. There were specific locations along the
base of the berm wall that were barren from vegetation, however, most of this
area between the base of the Tailings Storage Pond area and the estuary was

covered with thriving vegetation.

Summary

The Tailings Storage Pond area designed to contain mine processing wastes
is legking slowly at the base in several observed locations. Water seeping
from this area and discharging to the Goose Pond Estuary contains cadmium and
zinc at concentrations above EPA/DHS drinking water standards. In addition, a
number of other compounds, including volatile organics, semi-volatile organics,
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and other unidentified nonhalogenated compounds, were detected in the water
samples collected from two of the seep areas at the base of the Tailings
Storage Pond north eastern wall. The concentrations of the identified
contaminants did not exceed those standards/guidelines established by the
EPA/DHS for safe drinking water. Relatively high metal concentrations were
found in the soil/sediment on the Tailings Storage Pond surface - compared to
historical background data. These relatively high metal concentrations and the
lack of organic material on the surface of this area, are probably responsible
for the lack of thriving vegetation over the entire surface area.

01d Dump Area

The area depicted on Figure 1 as the 0ld Dump area by Callahan Mining is
located several hundred yards northwest of the Tailings Storage Pond area and
occupies the first terrace of "Callahan Mountain". This area is several acres
in size and is bermed by a rock wall, 75-100' in height. It is my
understanding that this area was used as a2 dump site for waste rock and marine
clay that had filled the open pit mine following a mud slide. One estimate
suggests that up to 200,000 tons of marine clay may be located in this dump
area. Additional information indicates that Callahan undertook a revegetation
project for this area as part of its Site restoration/reclamation effort
following the closing of the mine in 1972. It is apparent that such a project
wag implemented as vegetation, including shrubs and grasses, is thriving here,
covering the entire surface of this so-called dump area.

The base of the rock berm around this dump was also checked for seeps/leaks
including the area at the head of the Settling Pond. The only seep discovered
in the area was observed at the head of the Settling Pond.

Summary

The 01d Dump site depicted on Figure 1 was used as a site for the dumping
of waste rock and marine clay/mud. This area has been revegetated and trees,
shrubs, and grasses are thriving. Water seeping through this area, may
eventually discharge to the estuary at the head of the settling pond.

Settling Pond (Dyer Cove) and Goose Pond Estuary

The Settling Pond area (commonly referred to as Dyer Cove) was a fully
enclosed area used to temporarily store water pumped from the open pit mine.
Particulates were allowed to settle out prior to pumping the water from this
pond out into Goose Cove. Today the Settling Pond is not fully enclosed and is
a part of the Goose Pond Estuary. The cove appears to be supporting a large
population of soft shell clams and marine worms. Several species of marsh
grass were also observed growing here. '

Water was observed seeping through the rocks into the Settling Pond at the
head of the pond. The seep may originate from the 0ld Dump area or more likely
from the Buildings area where four partially full underground fuel tanks are
buried. A water sample and soil/sediment sample was collected from this seep
area. The water sample contained concentrations of cadmium and zinc - above
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EPA/DHS standards for drinking water. As expected the soil sediment sample
collected from this seep area, showed relatively high metal concentratioms. In
addition, water samples were collected and analyzed for volatile and semi-
volatile organics. None were detected, including gasoline and fuel oil.

The rocky shore of this pond/cove was walked and examined for additional
seep areas. No evidence of seepage was observed. However, four ummarked/
unlabeled drums were found, three of which contained some free flowing liquid
waste material. I estimated that the drums contained twenty gallons total.

The fourth drum was empty. The three drums were sampled and these samples were
returned to Augusta for hazardous waste analyses. All drums were found to
contain non hazardous rusty water.

In addition, it appeared that the rocky area, near the head of the Settling
" Pond had at one time been used as a general dumping area, as solid waste
materials and other debris was observed in amongst the rocks along the shore,
near the seep area.

Two water samples were collected from the Goose Pond Estuary, one along the
western shore of the estuary, adjacent to the Tailings Storage Pond; and the
second at the south end of the Weir Cove Ditch. Both samples were analyzed for
total metals and found to contain concentrations below EPA/DHS Drlnklng Water
Standards/Guidelines.

As was observed in the Settling Pond, soft shell clams and marine worms
appear to be present im the estuary. Several species of marsh grass were also
observed growing in parts of the estuary. In addition, blue mussels were ’
observed thriving in the area near Goose Falls.

Summary

One water seep was observed slowly discharging to the Goose Pond Estuary at
the head of the Settling Pond (Dyer Cove). The seep contains concentrations of
cadmium and zinc exceeding EPA/DHS Drinking Water Standards/Guidelines. Four
waste drums were found, sampled, and analyzed by the DEP. None were found to
contain hazardous waste. These drums have been removed from the shore and are
stored in the main building at the site.

Two vater samples collected from the Goose Pond Estuary were found to
contain acceptable metal concentrations — below EPA/DHS Standards/Guidelines.
In addition, several species of marine biota were observed thriving in the

estuary.

Buildings/Underground Tank Area

The Buildings area near the Settling Pond was investigated for the presence
of drums, hazardous wastes, and underground fuel tanks.

The area is cluttered by general debris and trash, however, no drums
containing liquid wastes were found. Several empty rusted drums were seen.
Four partially covered underground fuel storage tanks were discovered in this
area. Intake fill pipes were opened and the tanks were found to still contain
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varying quantities of liquid. It appeared that two of the tanks were gagsoline/
diesel tanks, one was a fuel oil tank, and the fourth one was a waste o0il

tank. These tanks must be removed and properly abandoned in accordance with
Maine law and regulation.

Summary

General debris and trash is cluttered about the Site in the area of the
main buildings. In addition, four abandoned underground fuel tanks are present
which must be properly taken care of (contents properly removed and tanks
excavated). This area should be picked up and trash and debris hauled off site
to an approved solid waste disposal facility. '

'Other Areas

It is my understanding that Callahan used an area south of the powder
magazine on Callahan Mountain as the site of one of its company dump sites for
trash. The area has apparently been covered over as no evidence of a dump was
observed in this area.

Several other areas on the Site were found, where debris and other wastes
had been dumped or deposited. Trash and several empty rusted drums were
- observed in these areas. There was no indication that any of this debris
represented hazardous wastes. It appeared that these wastes had been in their
present locations for many years, without apparent significant threat to public
health, safety or the enviromment.

Drinking Water Sampling Program

In addition to the on-site investigation and sampling program which was
carried out, an on site artesian well and seven off-site area resident drinking
water supplies were sampled and analyzed for lead, cadmium, zinc, and copper.

Those residences sampled were: Roscoe Rankin, Perry Smith, Joseph Gray,
Jack Robinson, Glendon Harding, and Malcolm Gray/Albert Sandecki. Two wells
were sampled at Malcolm Gray/Albert Sandecki residences - an older dug well
(infrequently used) and & newer drilled well (used for drinking water). All
water samples, except the Gray/Sandecki dug well sample, met DHS Standards/
Guidelines for the metals, cadmium, lead, zinc, and copper. The dug well
sample from the Gray/Sandecki residences contained concentrations of the’
secondary trace metal zinc at 10 mg/l, which exceeds the DHS Guideline of 5
mg/1. All residents have been informed of their well water sample results, and
a copy of this information has been mailed to each resident.

An onsite drilled well was found, located in the woods just west of the
Tailings Storage Pond. A second artesian well was found in the area just west
of the main buildings. This artesian well was sampled and analyzed for
volatile organic compounds, semi-volatile organic compounds, and total metals
(Cd, Zn, Pb, and Cu). No volatile or semivolatile compounds were detected.
The other onsite well had been capped or sealed and therefore could not be
sampled.



Summary

Based on available historical information/data and a review of the recent

sampling results for those residential wells around the vicinity of the Site,
there is no indication that those wells are currently unsuitable for drinking
water purposes. There has been no apparent increase in the concentrations of
these metals in the local groundwater since prior groundwater study work was
performed in 1968 - 1972 (see Enclosure A - Table VI from U.S. Department of
" Interior, Federal Water Quality Adminstration, Northeast Region, New England
Basins Office, Needham Heights, MA, August 1970, "Effects of Strip Mime
Discharges on the Marine Environmment, Cape Rosier, Maine".).

Conclusions:

1.

The Callahan Mine Site in Harbofside, Maine is located on a groundwater
discharge area adjacent to the Goose Pond Estuary. The Site occupies a
large area and is characterized by huge piles of rock and rock debris, and
sparse vegetation. There are several distinct areas at the Site which have
been described above — Tailings Storage Pond Area, Old Dump Area, Settling
Pond, and Main Bu11d1ngs Area where four Underground Fuel Tanks are
located.

There is unrestricted access to the Site at two locations. One particular
hazard associated with this Site is the fact that access is not

restricted. There are many areas at the Site where serious injury could
occur by persons slipping, falling, or even driving a vehicle over the edge
of one of the huge rock piles. There are access roads to the tops of these
rock piles which enable anyone, whether familiar with the Site or not, to
explore and travel the Site.

Three groundwater seeps were observed at the base of the Tailings Storage
Pond area, and a fourth seep was observed at the head of the Settling Pond
(Dyer Cove). These seeps eventually discharge to the Goose Pond Estuary.
Although the concentrations of certain metals in these seep waters exceed
EPA/DHS standards for drinking water and low comcentrations of certain
volatile and semi volatile compounds were detected in the water from two of
the seep areas at the base of the Tailings Storage Pond, I camnot conclude
that these seeps would have a significant adverse impact on the water
quality of the Goose Pond Estuary, due to the large-volume of water in the
estuary and the very slow flow of each seep.

Past studies by the Department of Marine Resources and the U.S. Department
of the Interior have shown that shellfish in the Goose Pond Estuary have
concentrated metals to the point where these animals may not be suitable
for human consumption. In addition, these studies have shown that the mud
and sediment in the Goose Pond Estuary show elevated values for metals, as
might be expected following a mining operation. The area is presently
closed to the taking of shellfish by the Department of Marine Resources.
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5. The four buried, partially full, underground fuel tanks represent a
potential threat to the enviromment and public health of people living in
the immediate vicinity of the Site. At this time it is not known whether
any of these tanks have leaked, although it is known that there is some
water in each of the four tanks.

Recoumendations

1. The four abandoned underground fuel tanks must be properly pumped out and
removed from the Site, together with any contamlnated 80il resulting from
past spills or leaks.,

2. The Goose Pond Estuary should remain closed to the taking of shellfish
until such time that officials from the Department of Marine Resources and
the Department of Human Services determine that metal concentrations in the
shellfish decrease to a acceptable level safe for human consumption.

3. Prior to use of groundwater bemeath the Site, such water should be
resampled and tested for the metals of concern, volatile and semi volatile
organic compounds (including gas and fuel oils), and those otheér identified
compounds detected in the seep water from the Tailings Storage Pond area.
The Bureau of Health should be consulted prior to the use of this
groundwater for any purpose, following sampling and analyses. (This is
especially true if the capped well near the Tailings Storage Pond is
intended to be put back into service, or another well is installed in this
area on the Site.)

4. Access to the Site should be restricted (e.g., gates erected across Site
entry roads and mno trespassing 8igns posted). Swimming in the estuary in
the area adjacent to the Tailings Storage Pond and in Dyer Cover should be
prevented or discouraged (post no swimming signs).

5. The Tailings Storage Pond Area should remain undisturbed. Construction or
development activities or any groundwater withdrawal/use should not be
conducted in this area without prior approval of at least the Town, only
after it has determined by detailed assessment to be protective of pub11c
health, safety and the enviromment. To insure no development or
groundwater withdrawal and use in this area, a restriction should be placed
in the property deed by the Site owner or Town, prohibiting such
activities.

6. Additional sampling of the groundwater seep areas around the base of the
Tailings Storage Pond and at the head of Dyer Cove and periodic momitoring
of selected downgradient household wells for metals, volatile organic
compounds and semivolatile organic compounds may be warranted in the future
in order to develop a better data base, and to further evaluate conditions
at and around the Site.

GFCALLAHN



Table 1
State of Maine Rules Relating to Drinking Water — DHS
Primary Drinking Water Standards - Inorganic Chemicals

Contaminant Maximum Contaminant Action Level
Level (mg/1l)*

Cadmium (Cd) 0.010 mg/l 0.005 mg/1
Lead- (Pb) 0.05 mg/1 0.025 mg/l

Secondary Drinking Water Standards — Esthetic Contaminant Levels

Contaminant Recommended Maximum Contaminant Level
Copper 1.0 mg/1
. Zine 5.0 mg/1

Summary of Water Sample Analyses at Site

Location Metals

- Pb ¢cd Cu Zn
Seep Area to Settling Pond J 003 mg/1 .06 mg/1 .05 mg/1 13.9 mg/l"
Weir Cove Ditch ° <,001 mg/l <.001 mg/1l <.02 mg/1l <.02 mg/1
Tailings Pond Surface Water /<.003 mg/l <.001 mg/l <.02 mg/1l .39 mg/l
Goose Pond Estuary . .004 mgf/l .002 mg/l .04 mg/l .38 mg/l
Seep Area ¥#1 7 <.003 mg/l1 .011 mg/l <.02 mg/1 3.62 mg/l
Seep Area #2 <.003 mg/l .018 mg/l <.02 mg/1 9.41 mg/l
Onsite Drilled Well <.003 mg/1 <.001 mg/1l <.02 mg/1 .02 mg/1

* mg/1 = ppm
(milligrams per liter = parts per million)



e Table 2

Summary of Soils/Sediments Sampled at Callahan Mine Site

Locations Metals (mg/kg)*
Cd Cu Pb Zn
‘Seep Area to Settling Pond 11 mg/kg 84 mg/kg 360 mg/kg 4200 mg/kg
Spillage from Tailings Pond 10 mg/kg 730 mg/kg 370 mg/kg 2800 mg/kg
Seep Area #1 110 mg/kg 1200 mg/kg 510 mg/kg 23000 mg/kg
Seep Area #2 21 mg/kg 890 mg/kg 1100 mg/kg 7600 mg/kg

kk hkk kk kikk kk dkkk khk kkk kh kkk kk kkk kh kkk kk kkk kk kkk kk hkkx kk kkt k%

TABLE 2A

Background Soil/Sedment Statiomns #5, 6, 7, 8, 9, 11, 12, 13
See Enclosed Figure 3 from DMR Report

Metal Range in ppm (mg/kg) : Mean Background
Pb 0-1.75 1.6
cd 0~ .4 1
Zn 8.79 - 13.76 11.01
Cu : .87 ~ 2.88 1.6

From 1972 Department of Marine Resources Report '"Benewable Resource Problems of
Heavy Metal Mining in Coastal Maine'" by Robert Dow and John Hurst.

kk kkk %k kkk kk kikk kk kkk kk khkk kk kkk kk khkk k% kkk kk kkk kk dkd kk k%t *k

TABLE 2B

Range of Concentrations in Soils of Inorganic
Elements which Sometimes Occur as Contaminants

Metal Range in ppm (mg/kg)
Pb | 2 - 200
cd 0.1 -7
Zn 10 - 300
Cu : 2 - 100

From "The Nature and Properties of Soils", 8th Edition, by Nyle C. Brady.

*mg/kg = ppm :
(milligrams per killograms = parts per million)



Table 3

EPA/DHS Maximum
Exposure Guidelines

Volatile Organic Compounds

1,1,1-Trichloroethane .330 mg/1
Toluene .100 mg/1
Ethyl Benzene : e

Xylene .620 mg/1

Semi-volatile Organic Compounds

Base Neutral Compounds -

Di-n-butylphalate -—

Other Compounds

0,0 Diethyl S-Ethyl —
_ Phosphorothioate
0,0 Diethy S-Methyl —

Phosphorodithioate

——— No established EPA/DHS Standard/Guideline

Action
Level

.170 mg/1

.050 mg/1

.310 mg/1
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TABLE VI
Metals Concentration - mg/l in Well Water
Cape Rosier, Maine December, 1967 - September, 1968
' PHASE 1 o : ’ U PHASE 11 o
Statfion - —7Zn —  Cd Ni _Cu Pb Zn cd T HRT - Cu Pb
1F 1.5 0.0 0.02 0.5 0.0 < .01 <01 <.,01' 0.4 < .0l -
2F 1.6 0.001 0.02 0.01 0.0 1.3 < .01 - 0,02 ‘0.1 < .01
3F 0.1 0.0 0.02 ° 0.05 0,02 0.4 <.01 . 0.02-' 0,1, "~<.01 :
4F 0.1 0.002 0.03 0.03, 0.0 <.1 ..<.0L: 0,01 . 0,07  <.01
5F 1.6 0.001 0.03 0.06 0.0 0.8 . <.0l: 0,027 0.2 = <,01 '
6F 0.1 0.0 0.0 0.2 0.01 - e e e e
7F 0.02 0.001 0.01 . 0.005 0.0 ' <.01 . <.01: <.01.70,03 W01
8F 1.6 0.0 0.05 0.02 0.01 ;. < .01 7 <.01y - 0,150 0.04 < .01
9F 0.03 0.0 0.04 - 0.02 0.01 <.01 <.0}"" <.01 .-0.06. <.,01 i o=
10F 0.07 - 0.0 .0.05 0,02 0,02 © <01 <.01- <,0l.. 0.06 . <.01.- ..
11F 1.6 - 0.001 . 0.03 0.03  0.09 S e I T U TR
12F "0.04 0.0 0.03 0.01 0.0 - <.0l . <.01. <.0l,. 0.04  <.0l. - },
o 13r -+ 0.05 . 0.001 0.03 0.14 0.01 < .01, <.01 5__<_,015f5+0.08‘;y.< 01
w 14F 0.05 0.0 04 0.05 0.08 <'.01. <401 < .01.+70.09 < .01
Goose Pond ' : . . S Ce e
At Weir 0.03 0.0 .03 0.02 0.0 <.l <.01 <.01. 0.04 ..<.01.. -
Cove ‘ : : s ! ' S

Phase 1 - December, 1967

Phase 11 - May, 1968




. . . ! ' B ' . !
/. V——rr o M NG RGN € X B F st s rr e : : )
- . . . . . .

X ,";‘_;j - 7 TABLE VI (Cont. )

R Metals Ccmccntrat:ion . mg/l in Well Water "
' Cape Rosier, Maine December, 1967 - September, 1968¢1'
- PHASE 1V : '

6w ow m o

PHASE ITI .

[
3

“Station

1F
2F
F
4P
5P
6F
¥
8F
10F . .004. "\ <.0L .. 0,03 < .03 ¢
IO - - et Goleniid e
12F 0.02 < .004 - <.0Ll! 7 0,02 :% 0.05 ;fl i+

137 . 0.03 0,008 <0Lj;-ii-i=li:h'<,03 5]

14F 0.04 < .004 ' ' <01y 011} e
Goose Pond at SRR L A - ' R
Weir Cove . ~ . - -.‘-_:'- - - -"_-: R T T A S A

- i a 0
. 0,01 <01 0,05 <

e e
o0
W W

Qo NO PO O

004" - <.01 - 0.04 @< ,03°
004 :<.0l. 0.0 ! 0.05 .

COO0CC OO0
PN NEeN

<
<
<
<
<

ANTATARAANT
R AR AR

“e-

“?hase 111 - July, 1968

‘Phase IV - September, 1968




_/CALLAHA‘N
MINE

- Ghuazal Topocn-pqocgl
SLDrF 13 SoutH -
EASTERLY FRom .
Tmlu:“ Aasd /

WATER SUPPLY SAMPLING LOCATIONS O
'CAPE ROSIER, MAINE . e e
DECEMBER, 1967 - DECEMBER, 1968 T L



QY000~- 8
‘/ﬁ“ %’W%é AN

\
ALL-WEATHER WRITING PAPER MY

LEVEL

All-Weather Notebook
No. 311

CALLANANY MNE

DRIORIVILLE ~ VOWE.

o oL 00-05-008D

MEDARO S3Y 13T

4 58" x 7" - 48 Numbered Pages

01 DUIAINY



I R T U R U

S3IHONI

f A n \\\
<t 2 ® W
ALL-WEATHER WRITING PAPER J\\M\\*

Name -T;)VV\ Ctmin\x-’. “

Ko\’; F WFS‘}UA\ Inc,

Address A1 7F Mutd s //;/!npiké
6\1 V)m\t\“%n% Ml\' 0 } 803

Phone F¥)- A24- 6430

Project (u\\w\\m\ M'\“t

Yellow Polyethylene Prolective Slipcovars (tem #31) are avaitable for this style of nolebook.
Helps protecl your nolebook from wear & tear. Contact your daaler of the J. L. Darting Corporation.

CONTENTS

PAGE

REFERENCE

DATE




[ \.}C—’UQ‘.,

2. ey

C'\ (,\G "\ _‘\E"\\_u

.S{

‘rl “
i

LY §
i

1OTHT

/A\’-t— lk_&‘:

‘u\Q lDt: pe

v "\\».—Qs"\

\ 0‘(\ C»\u \/K)J\L,._Q"A“l(?

| June

Call by

_f )

-L‘x,c‘_‘ae.?-..("(;_;_i i

& "\°_':~T\

:.]::9\ gt

w3 -

P vo.e

g L—Q%».LQV" K

on_Ming |

._?.._/;L\‘Q\ L 2o L vﬁ 3 {)\T— \PC?"?')”_V\ (\-Q,\\u.\rt g\“:b."\,\_c L)‘p_gTI-\AC/ T""“’\\J(I"‘-P‘: ﬁ‘:‘(q ¢ J .
s T ~) — NIRRT N GaA e | Bl
et Clanplan W Sk Lol 1) e o , o] Laes vel

LA ‘-4?"‘*.\( e

N\/.\;,‘ ‘

|
.-

()0 wiAME

e gc«\)‘_{_}

(0 —Cile beade—

nk-:u"s'-?-—'-ﬂi. L

e

Ry

B

Ll e \'..\u

LA W Q_g; \)7 '."k’-s L—:

ME _DEP

.l.,xl_.l PSRRI I

| MEDC

Y
A s

S el

)0 u (_{'((E

G 'KLG(-/ A2l {J

AN

< fia

e

R4 ¥\

= ﬁ" ?'Q ME\

(A.Q_ 1 SON

v - Seree b LY ey, "‘;fue'y R rc:/?m?'ﬁ
CANpes ‘\-04‘ Sotve, ~ |GLS_andl __ )0..!’23}!23.
Vehiddeb  ave | parke8 _oa  Waste

SETIY

\:: :\:\ﬁ“- S

\I,Jnv‘_&, ot

~ I

\\1\ aJ\-

~hi-te

Pile 2

-

ne

b bs ery zc\

vEL & .).,\Tl'{k U

fo o

pIILr

S pates \;1 Veae

o Gt |

BLAATETI LT L3 1

i
]

Loy e, 9

ok T

mkc

8 fUscels
3

1Y nA\

sg‘p..)_m

\:‘V\GLJJ ( C/ d ) L 4

‘Eqm

wy ('tt‘\*Q N

Ne

vig

7b1€

-—\'J\-g.3 n ?éé’.{'..ﬂ-._ég.._.._ R

27N

ﬁ(}:& with .

LQ %‘ixxr'i

Ll w—(@%

“, L—leg " 5{

o MRy

\yertll

V\A,S S o

Cam \l-b__‘?s:.)
S TARS

QQM {—&q b \zv\'\b TRV

anh 4

\.

Shse

eIS¢

Pd

Y NI

AUst_ nosdled Dy
0 hoto ddeiments) p Ads

SR

Cove |

U~5¢ dlew

\-'"
s PG v"'él‘ A

Z pEle 0.4

~¢a U \

Adocertont

o] A

oo B DEP

) v Semte

‘LO o

b

£

[ T
Lassteabli o Y H\CPL) -((_:WW\W'\\QG!: Yhe ¢oves DPélej +_ Ve PRI :
,-:-.” . l/ L ' ) : -—.a. ul"c. ) \\ . : B L e e ety P WA P 4 _..__,_._,___M,____:
Cavatie * (L3 i P b- . BQU\%’.S ";j Evica "t_p_l)fz-}il_oc \Lﬂ -Crb o~ Covin_ _ta_ .
L-[UJ \l T Gl RS Q\\ %S-fou\ . o s+ .Wb\‘j’r( ?Il () 1- i i

_. bt«:—)rﬁraun)

L HEDE

\

Lass

\.\'\'Q \\ d

(Q G v

START

\7\(_'\\»” b oSy

N &;\b \)-\

X 40€

s e

Dyer

Lo hudot ot

DL

y] A Na e {“
)y 4‘{ s -D; HC_\PLJ\Q Vﬁ’?*«&;uwi \_,

P hods & p

RPN RN RN AR R AR AR NN RN NN :;nn..: [RRY

1A \scolos

) heSedocw
Cove. .|
et !

l(‘ll/)\

.

mﬁnﬂ_.____é.'j;h!__,qe\,_.L..,._._._g

—e,

{mbut

W\A\m‘&m&

LM oA 2
Neachi

‘{J"i"‘( 3 1o -1‘1 Leo,\ C}(c&\ M\K{"\ng-‘ f—.b\-& ~ Q‘M\ [\_\ voes T i e __‘
.......... [ \gmwveﬂ {*d O&\A\-D\\ M/ ey PQ;&Q&:‘\‘LM\/\ ,JZ‘E ———— L —

P

eL

B Py T R LTEN TOR TRU

T
pryeTS

\.

l;.‘..___ o

Vi

l : 4

L e

SO

AT T

ARG




* | 5

z / Xu{\\e . 96)00 ({)\”a l'mn 'N\in ' : ) Toand 2ved - :_C‘_Li nin M_ghf

Hxs STARY | and = ME DER|  pitocopd Oopd )y Newt  Romps eneovnderel e

J > m\m‘"& accesn | Pond [Yorvwnpdls  nordh i WL Le hoos e | on st _side

£ Ak AL ga Ae“ﬁqrnwtm an_{‘" | ank _Anither VL'_)\.fLE‘ N 4 Coin

- enbsance. The groLnd ”‘*7\'@""‘_4\ west lsile 4% accbsc  rolad

. Wigte Wile 20  with brekeh Tock g',gn,’ proh"-hlha chellah hm“{"”{‘, ate bbseer ozl

aens| (v saglnecead gouer) START | ant ME DEP| dorn | WE |

View Locatden 0¥ SPTAN .S‘m\lnlgs . on Hivse B AN A cmall

Urss ol . ML sel  Sonples —— L yrnnawmed  CArckun _ nated  evd S5isg.

é Leelleli h\/ Neepl  Roeil 112 | Coad va\Aﬁl Aeath_~ ¢ dyact ) L v —

: Saenplel s ovenll wers - Sor tetal ‘ 1 Peuabset Prg. ‘ —

E~ (0 & 7 ';X-plﬂk . L Lobeter ookl B"ﬂ“/c‘s -Gllnl\_ﬁdi,l.._..___f

; {170 P foksdbcmment  NMiskoeic lmide . Vooks Wy e/ N 7 ] Pank—‘Ai&é )

::'--—-__..-._'1.__.1‘_’E_&*\1&_'f;.__._(ap.» —p 11 Mimo\) _];oldnj ME \'r\)\lc n Q:Sléu‘;( (} b {w\ ‘and

g STARY_ |mad v DED fite cosd  nordh e cff&‘h%“ oo - -

é o agress . |coab fand .{*'*L—.F-w h— Mrenle  Cloda  noded \(m ul.ef____

§ nest et Tsickonces ¢ —] ol U-/P.p.A, ke\‘,ﬁ; ank__ggk i;_.@(,éS_._;‘-

;.__ ..fi'r7-+ hovs e Vo ,Vf//mu N west” % - [/ L/5 -Phob ‘\t’tv.%én:t__._’!l)'ﬁ'%/ bua\, ?sl e'b-nl

g |6l ess | _Tosad LOU\ Mipe Zane )Qaa/l), : )"IDD‘;’(; W?'H\ [0.59\,'@( “’f‘d,{/j)fz

é M. g”vﬁ-p\.féL'\l 15 dubner 4 A \ A~ ' ' T

E cound | cosibuit . START had beiel ST amd MEDED_ cehurh o

: Conuerihatin ) Me. Sanddak: rf'gwdiﬁ — 1O\ Mine  Lipe Road  ard preces).

é ........ }?LS I‘(?mﬁena% A ?r%g_a Ardde S 91'2 wbh- Wisle ek wadecid| oxdonils b Guse Ef.,‘.\.‘.

= lgcatepl  ne h oG Ne y ¢ /)W }‘Dﬁf - It So. P)l_d:\—pdt, Lawontl v ’///Q\v . bb’n.)ﬁ . /ﬂﬁ’ﬁﬂ‘ i
,ﬁv IQ, : Q'\,\;,Ml . : - /)/‘M A‘ } QV;/QL/QD vt % keal




6 '; : 3 ' 7
‘ Xu'\t’. - 0,2[/6’0 ) -"('.h(,l\ A;\\A-A M: ng - ‘ < \ It)!\ e 2ooo! . C},L\\al‘\-d n- Ml‘l\uL

i | ‘ '
- “ 53 Y }l*ﬂ BA p<ummt edtint__ s N hds b - wdsty | Tocle ﬂ.fﬁfm‘..,e_..\,_;_4,..._'.4..-!;!_;' o
_____________________ pecle [ plom  Aeess coad. |Wasde rock | S the‘b o & |recks | notedls fenme

e letleds _bowa b Gevie: fesd W)_no Vs riees_ Lo s ¢ "r\&wn rgr__éy.... vé'.}.‘..i'_.kt_"é__._,-r._.._}‘.)..f’_..'..'!2!..9?1,‘....5_...__*4

| START and W g d Bl \L;:_QL__?’)/LC((,,V‘AMJ Ateas | oS Stainia | neked |20 L
201\, ‘9,?_\_!1:\ﬂ‘\L '\»céi_ajﬂfs-“’;;ﬁwz =& v Te_apd f.../__cM:uA Yoo /1“%1\5
iawess | sead ! np S/o-)‘op M dAn 1210 | Photoddeo ment | sre-olen Af),‘w_,c(re&_ »
o ‘Mfk %\A\t _______ “,ﬂﬂfArﬁéL 35 Jeandala 22 | Thole Abeo ment! areas| 2\
1\43n,e £ po\s ~ }}mun‘\; - "Qg__{.ﬁ:c&fé) ' an \)ﬁgw_.n___s__‘_'sﬁ»l!\_-\_. -
WAJ'\\ 'g:\rs LT bvs)\és T .
\ : TTice ‘:_\‘&C\CS- Were. e benk  ow_
| Jr/\ufﬂ... j,dn a24nh o e bey Aipg ere Swiage SeA.... Mub‘ e
benm&H«\ *_'LJ kckj Nw\o\ 0437\ ] 2¢ ation Oxpa. 14 DS e~ %( Q/}Le, VﬂLb”¢_
@u \Ad L"\” wds __@mﬂ"‘" "“/ conlere e | ' anh Aapss| 1s._ Dot resiviched
¥ Cloer c‘\ wedd\ I“Ah\%- _/-t G rmep )“'VV’\Q_’;@: _ brelzen ,S/J.a_i:.g:‘;.r_x____»‘dr ae\;
t MO w nvre% 1;.:.!4*:&‘.’.&*«« 0% {/ N ' ' ( "/k}' p..z.éﬂ3.’4.{15?)...!!.'L".‘r...‘c‘-...'__!)é’_'.‘:'l.‘ﬁé.\_,w uf/
—— ﬂjJK\A\rﬂk wis__ebfery A% KAjaeart Spent| St dn_ tarkeidges:
________________________ g\}\%—& —— — S —
— S START land  ME VED | priceed _S/
,Eﬂ%@%\ alpn 4| aceeas pead| Yhst Yowach s mide_ -a.ﬁgc;t&‘;gﬂz__aﬁgz\___
. \(dlxﬁ__....ig. W;L?*'“C’- Pile L. 4re Rebee | and | conctete  Couhd thims
o &*L(/vg(g Aréa. s DeeC. +Hracks were absecved| Yhrevg )\/}f Fhes
) mMX | on__Adess coake| T wea. [The hteund™) cowep) certioes
‘ e Cengisk N brefan / weldber ed .
......... LA . \Azjl# 23N VAol | ek | maklrid)

¥
!
| i

D BN LIS LA B R LT Ay e bl

=
=y
i
i6
?

l

NEERE RN AR R R R R R R FETEO T LI £ 0l I3 T e e




S | 6 |
| I June o\ ihwn Y A Tope Koo . C‘-L\\“k“" M“\‘ '\
i+ lers dineber cocle . p-\f [(iaﬂ\ La{)\ Wé_if'_r‘e. f&fl' /)) E
oI5 o\ldil»'e ovdd [ Nke 1S mine \ ke \’\& noeYh_ Lol - 5"‘/‘“'\ "‘T*
o precakdens 7 loyabid el od - | . S S N ‘
- ' ‘ ? ‘loceeéx Seuvh Ao[AC c>\v '*ms ¢~e/ uz/(_
Proces h aldne_adces VL Jl 4 {/{j‘g___.aééf’i 5 rpad ﬂd 5. /zm)L,,,
Coods Waste S Pile *A Ra "4!.\.._&...ﬁ&c_;%.n..gg_.,_,.._n_,_. m.ef. erﬂr e\
Chsecue s made e b R L | :
P)UL\/\LLM emfby | il R ne stal) Koe lz o(/ N 'Vh?i 450 L‘ s 1/ 0”§
)yzm\pbb .fwl¢<s R et . TIKA) eppedr| _smigrh and
Bo A o . anseveked o ¢ ndprbuals, J—y.l.) TN ot A Wf‘/ PRl ttlm__)/'e” .
— eele | ——T | |
" \Dbodmlﬂ wisle (wek p.ld . ' — I
[2.!..\ 2 £y iheer Lok Ve 2 2N O bsecue 41&1\ \43 5.2 n)\___W‘c 411
g :hs. Cosnf Q \M\g gm.yw(- '\)E’OC\L&Q\ o | '5 cfbs/rufk By W
g YT 3w gA Y .ﬁo' “Whis LZ/\‘\*’L\ ____é’ (‘{'/4 Cr& ‘ }’MM Uil\;
Ve \een_potifion oF li Hle ks :v}di&_._ wdtel fbfffwf\
g Q .\{ zz//\/{ \ lemp s ‘ I VW“\ 4 “\Jé nt Mon‘ly m{- ',._ ‘Q’Le
LR \zu;/v\j deoes e’ ol ponx o mid oL A
§_ . fw\/u ’H{J willste -/‘Jé/—c /7//(’_ $i “7 ] Ykt h”‘ 1“’/0 ij
é i}‘}\ ¢le § Iy, DAFfyers k’ 4 W\ ( m ’}W‘/S\ ..c?_,Pﬁ_&,;\...lé_f!/_ AC'L\{)F'
R Pl (Cace |ty ‘M‘(’- db\(ﬂ(im/\ o |ite CWW\
= -ém/m 7 N boost. Fo b MLALLU\\ P{rulf - _'
S L ' . e i pmﬂ ALl f’(/\u |
T Ve Ayl et el At ot o" Pl A freach
A~ A ﬁA/W " gl Q“JJ’Q/ |



b I‘l, [NERP l Iv.l‘.l'il (AR VLTS 3R LD R MR UL LT T LA O LT s 20 b

[ IU"";__._;L.U"')‘ I C“__\‘E"E}‘ bl 'V\ i . : Yo ‘TU n <. Rooo. Cu\\ah« ~ l “’\ \ Ae

RN PP

| g WA 0 bsecyed ad| Vhe E . M ndlecy ‘!{j ¢ ovs- b amc hn,{_ |
! Wor M\ i WL)\ ﬁ.i . \M& pen -"k__, 41 //d W12 & i _" : i

P ST 7 e —r A T (it

'Ppmi ‘ ‘ . el Ak e | Suth ool orner ;
T e 18P pedane L nnled | I N VR RN s sy
) AUHQ& 15@0 ;ﬂh_’.}?ﬁ" et pimbiens | 1)) b‘/{( j vekes e Mg # V'\ék‘:’\ﬁ‘fc”lm

4"“) 'M?’ / /’/‘f\/ Bl ol lendivons rF PPE_ Lus._ soled s |heate na{\)fk

A lel i\ Vs __nconteced kel Goner_badike A Yhe

. | — yBE Nleectly Uik My /{’///W_

A ke ’}m ye—audl. Clow | hrainl s hese_ [ fedvesh__srcidane | -

ﬂVth;i ﬁl@_‘fﬁ,{&“}& ___(’\ Zath E\..Q,,‘-M.. Wes1— : M “—m/ /’PB; were | 02 }el e\“lﬁﬂh

%ecl/ | aF \Leu( g5 pond - - Copn opsteanm (V2 Ly /{@\ms‘irmn\
_ A . R P_é)f; No bArr(.u_; \ju Su(‘i_a_[e/

A“ Zh/v\r\/) 194 t“_!’-f 7. wis o Z)S.gf 4/50_/{ B Wb;\{—e 1 rune \_ Q W'Q(and(éi
so¥h | é‘\‘ \U}V AcdPzs___ Toa L\_[ s A l()/\g Hhis ______g__g@ﬂgﬂ_-u ) ' -

ﬂg’ “\”A‘\‘ 12 ?49‘“'55 s ‘\I fe-_— T M)\t\_r‘wn., e vy.{s ‘«e rmL N
| Lcendeive \»5-"_*.- iltés 4?1‘9 é\""b’f'ﬂfiﬂéé o einbankement | als '0& Wni@)\ alora
}\gw/ /v”\ 005) f 4-[)‘4\ (3 /N IﬂGzE‘ //éi/l”/)"_, s SQQ.N\QN*’—' ‘ d/

TQ W sahh L equ (L r\or-vHi\ bt | A ﬂ}\ ulgm\% __WEHQ;M\ V\MV7
“[\,)mj, 44\! lw\mjs ;u"-&-;—-e- wis)e w.r,_--}c b bsac uph Al[sz\ Wl So: uH\ as+
Pllc(, AJRL_JY_)W\L)LU\"‘W\éﬂ\, Wi 5 J)I popit /”)'5 405’ C‘*" \4\.@ . 44&\\1\/\*

IW‘\ ‘Mumnm \:____ 9”’2/'4&#4\ S do | QMb&n|fm m—g A c(x\ \s WG\\JL\_&_S

Ly T T A N e e s v i dr e e e e e -

Y .1 7. —




=

Mfﬂ-h

|
1
{

13

Cu\\a\(\a,\ (‘\ Ae_

N

{ C’E:__r

C l’(\\iam{,

(«\Z) tL& i

ARnda,

| :W‘L_ _ dood CoMahca - \ Tenle Reso
__________________ WALS oibsevuﬂa\ l’(/ﬂo M\g ”Uﬂd//lq)‘ﬁ__ 1)\/ M? DEP }Q_ﬁ‘(_‘j_c___{}_{\v\
 doe ok e Vals  pod]  —— | runwing | v aker_ens!
e |@W\WnPmm&:_...__._;.__._._....._ ——— | “‘"J‘T
T 5 P(""C“-’t’f& “U'/‘_‘)_f'f\_____,f{,,/\ Ariess
' Veoredd | aoeWh m\oM acess.| Kok el leadern | edye '
o which eilend 4. ___a)aAQ o«Azﬁr ﬁmm&z)f(: nﬁgj e jfg'un,.f /s
AL 4

fl bt ax L
\A_(_}\'i(;#'\ l UA‘f Lo Vo Goose oc__any ‘gy,ﬂ .
© 1Pen | Bt | was é’s-jhmﬁe& o i

AR HEN AR R NS

NERN R R R N R R R e e

__.Lvna\_%g_r..;.gt.\

Coos el .

anA i

| sk

via ke 5

Ajacent

. 2

g
C’Q‘ V

Asde

Ly )1 56/\

{0()}: ﬂ/

dvwn

ot buplment

e

Bynd

T A N L

Tl b

Lheight

N1kl

ANp &

ot

)T\

werl..

=

)0 =g
h(zi‘ bS’i

S M
‘il"%u---gi‘\ﬁ £eq wn b

rocees

Jo

breach

O CPA |

mn

Pra(_;;}

west

Loonde

1) > AL\thp

i Q(zuM\

PN

M LaC

N G

J\H\U oM}

'W ﬁ&»
S

{oc L.

¢nm )I;AL

m (?n'f

5

Qe ”( LN

Dy
Donb\ »

é{mm\ﬁmt&él
un a-(g _W&}\
gmbmxcfwm
ﬂ._@oga

50 -

al {x

e eSS,

road

‘H\,t{\j 0N
horth _enk

ok

o

€ e

bp/n

Oux"

"Clows

We.

S‘/D'\_/i\ gLt

% Wi r/S

Pl

at- \W_.

"a-f/.ék

Wis

Yo 6b

LoE.

New

-0 Pﬂ\
Coiec_

4 m -

o

My

- - _ e 0’!’ (
o LTecon

/r
AN

A-

A SANGE.

B

WA .

prked

B N K e 2V 1)

Wi\ e

W

o 4

S?}co«c\

.WM
Nich Prld{

& Wusle |
fempesek

| Cdends_|

i
v b—— T,

,ﬂl ﬂé’wi |
asek [seoAh |
Shw

waber Lk



: 1 ]

14 | | 19
I_\SW W00 | Ca Hlahaa ling. b b e egd | Callabaa. Wine .
o hen o e i 0% \Dygn A e bees  akh G __Z.v_/i.,h n i
A love. 1Ny barriers o cofuce | Mounatd_(\usle. __4_EKC-L.‘...P'I£\ Y
bt rm@fy._ o6 _Bnginedred szL- ---------- —hackyrounds: LEBa “\ S
L | CYV<r Were. /3&7[&1) by S\7' 421 ___[).)la\fo*_g‘r. LUAE:}_‘.{__._._NCI( p \r"- S"JMJ
e ..../.J.s’!“‘?gn.ngl: ! colon«&__, oo | _fz&gkws N anr\em\
- _ 5 O Y T O T T V2 W e

o ? rgeed kN o Reese -] read | = )0/110“\-0 ox ___})(_fz{ék..._..éu..fa 5'/10\4/)
l | wost ‘LQ Dyer._ Lot back 1 no Q{ ya_, ‘EV}\%,..__....\.QQQL%‘LC.V\_ a
e pa ,Lp, N s = — ME_ DEPsample n:ér’lam__.fi_,"l__:..IP)?._59....
- l Slgnz ___m_g ___________ e Qb_gg,r__ytf’ b; START : cusSace wd@(_:»wwp/e_' I

personel ___fighibokie . e Aumﬁ}} ~_pdodo o€ | breach 4.(_5_44&—,"_/_4.;_.
Ve

.,

N
’
W
n
H
.‘

ER PN

B 0:- glr)\gisk {9\ Q"osc PM\A 30,!‘*&0\ i l
..._______..s—.\r§\\c~w.__Mus\_«lg_«\ with )Wv/y prelels. N R :_. l

e g “ohsefved _wesi &f L A Wy ramp/ é(um__- bl e

Gorontr 1 aint locaioh  adidcent o MOcopndissance. ] by  SITAET oorsm/d

S B/ 7. - S v 2.y, S ____,__...____..___,—————— : ME A C"hj:,t_f_gl ok J HSA IJ /
LT _. , L . 10 e deilling s ,/ﬁ.rw( : A&/

] Mobfimmm tabion, 1. _ {)_“" e u? wAs _d b(-zuM»( L

\r)(xvxorgm;c_______ T YSVINNE N o | glml/ witec i _tHe |

| C‘m\r\ l dbw;J \: A%’/‘P

Wisle_ Rk Pile /adkn " conlec o\ /3,; Ly —— |
._...._._\.Loﬂad‘éks 0\.% (ove {_i’V) V| besse ' —

5". °"vm'fwc pﬁo\\o SE.(Ie ~lf;Ucp.~ n a

___-__ 1 ‘6\\\”\3}1 - P"N)\ | I"O Ls A‘:) S/ Jo E

[ l.l_ PV LAETE L) LR U3 AT AL UL X




18

H
i

k-

e~

Tailings
i

Sample Location

B

vdSic Fiic

Pond

1 Area Between S..mples

Background Saiiple
Water and Soil amples

~ Soil Sample

Waste Sample
a

Water Sample

L

2% Eaky

a1 gr W

Noj93)08°

Callahan Mine
Brooksville, ME

SITE TYPE: Uncontrolled Site

\ MINOR CIVIL DIVISION: Brooksville

GWID: 1788

|

DATE: November 1999

PRODUCED BY THE MAINET}

R PO UUUVL VIO o

! ; - S
Eacs i i : I !
-~ : | E ! .
| ! -
| ! : i
! o
—_ JU —_—— R S '
I RN SO S
: i -
' !
H H
H H
i ;
| | e H i N
| e R w B - R SO SR TN A
P |
E | |
L :
' ; : :
1 ! ! ]
P :
i ;
SUNIIPS S [ RS AU I
{
i
i
i ;
v

TR




Reference 11

Memo

" Yo Jean Firth
From: Erika K. Uloyd, Maine DEP GIS Unit
CC:
Date: 06/28/00

Re: Area Calculations for Callahan Mine Site, Brooksville, Maine

Methbd used to Determine Locations and Areaé

All polygon line, and point features displayed on the attached site map, produced by the Maine Department
of Environmental Protection, were gathered using one Trimble Pro-XR TDC1 Global Positioning System
(GPS) and one Trimble Pro-XR TSC1. Both GPS units were configured to Trimble’s recommended default
settings and all data was post-processed to achieve sub-meter accuracy. Correction files for post-processing
were obtained from the University of Maine at Orono base station, located approximately 32 miles North of
the site. All data was projected in the North American Datum of 1927, with x,y coordinates displayed in
‘meters.

The limits of the Tailings Pond, Tailings Pile, and the Waste Rock Piles 1 and 2 weré determined by walking
their. apparent boundaries while carrying the GPS unit and logging positions. The collected GPS data was
exported into an ESRI Geographical Information System (GIS) using the Shapefile format. Areas for both the
pond and the piles were determined by using an ESRI tool that calculates area from polygon themes based
on the data's spatial location and projected units.

The Mine Entrance Sampling Area and the Mine Operations Sampling Area were created using the GIS
system. GPS positions of sample points within each of the areas above were exported into the GIS system.
Lines were then drawn between each sample point forming enclosed polygon areas. The areas were then
converted into Shapefile features, where the area of each was calculated using the ESRI calculation tool
mentioned above.

"The detailed contour elevations of the Waste Rock Pile were determined by walking around the pile at a
constant elevation while carrying the GPS unit and logging positions. The collected GPS data was exported
into the GIS system using the Shapefile format and then combined with the state contour layer.

Further questions and comments on the area calculation process can be addressed to Erika K. Lioyd at (207)
287-2117, erika. k.lloyd@state.me.us.

Smcerely, P
,,:, A;LZ { /L'JJ
Erika K Lloyd ' \J

GIS Analyst
Maine DEP GIS Unit
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Feature Name }{Acres} sq. feet } sq. yards

TAILINGS PILE 1.712 74,575 8286}
TAILINGS POND 506,008 56,323
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271,597 30,177|

53,187| 5,910
17,206 1,912

840 Feet
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NOTES:

1. Stream, Pond, and Contour Data

were gathcred from the Maine OGIS 24K Data Layers.
2. All other features were surveyed using a

Trimble ProXR GPS Unit.

o 3. Welis have an accuracy <1 meter;
Brooksville, ME, all other features +/- 3 moters.
3 4. This map is to be used for reference purposes only.
SITE TYPE: Uncontrolled Site l MINOR CIVIL DIVISION: Brooksvile PROJECT MANAGER: Jean Firth I HOSS #: B- 241 -87

GWID: 1783 l DATE: November 1999 l PRODUCED BY THE MAINE DEP GIS UNIT; Erike K. Lloyd
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