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ABSTRACT 

Under U.S. Environmental Protection Agency (EPA) Technical 
Directive Document (TDD) Fl0-8712-02, a file revieY and site inspection 
vas conducted on the Thane Hine Dump Site , near Juneau, Alaska, to 
evaluate the site's status Yithin the Agency's Uncontrolled Hazardous 
Vaste Site Program. Primary objectives of the SI included: 
1) collection of data adequate to determine the hazardous constituent 
quanilty vithin the tailings dumps; 2) determine the existence of, or 
potential for, releases of contaminants to ground vater, surface vater, 
air, and off-site soil; and 3) evaluate the existence of, or potential 
for, human food chain contamination of fisheries in Gastineau Channel . 
As part of the field investigation, a total of 88 samples vere collected 
from the folloYing matrices: processed mine tailings, surface Yater, 
ground Yater, soil/sediment, and mussel tissue. Samples vere analyzed 
for compounds and/or elements on EPA's Target Compound List (TCL). In 
addition, six tailings samples ve~e analyzed for various metals using 
the Extraction Procedure (EP) Toxicity method. 

Sampling data indicate that arsenic and lead are present in the 
tailings dumps at elevated concentrations. HoYever, neither of these 
elements, nor any of several additional inorganic elements detected in a 
sample from a second source, the Novell Hill Site, vere determined to be 
contributing to off-site surface vater, ground vater, or surficial soil 
concentrations. Mussel tissue data from samples collected at one of the · 
tailings dumps indicated lead concentrations approximately three to four 
times those found in a background sample. The single soil sample col­
lected from the Novell Hill Site displayed elevated concentrations of 
several elements, including mercury. Additional data are required to 
accurately assess potential s oil contamination problems in the Novell 
Mil~ Site area. 
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1 .0 I NTRODUCTION 

The Thane Hine Dump Site , near Juneau, Alaska, has been identified 
by the United States Environmental Protection Agency (EPA) from Pre­
liminary Assessment screening as requiring additional information to 
a ccurately profile the nature and extent of past vaste disposal activity 
at the site. Ecology and Environment , Inc. (E&E) Yas requested by the 
EPA under Contract No . 68-01-7347, and Technical Directive Document 
(TDD) No. Fl0-8712-02 to conduct a Site Inspection (SI) of the dump site 
and associated areas . The SI vas intended to evaluate the existence and 
nature of potential heavy metals contamination identified in a Prelimi­
nary Assessment (PA) completed by E&E in October 1987 (1). 

The Thane Hine Dump is a tailings disposal site that received mill­
ing residuals from nearby mines betveen approximately 1912 and 1920. 
The tailings Yere deposited on the tidal flats of Gastineau Channel over 
an ap~roximate area of 50 acres (Figure 1). Samples collec ted from the 
surface of the tailings in 1987 by the current property oYner, Echo Bay 
Hines (EB), revealed the presence of arsenic and lead Yhen analyzed. 
The pre·sence of mercury in the tailings and nearby stream sediments has 
been alleged due to the use of mercury amalgamation processes by the 
mills betYeen 1896 and 1914. Additionally, extreme Yinter vinds al- # 
legedly bloY and transport tailings from the dump site to nearby areas. 

This document is a compilation of data gathered for and during the 
investigation of the Thane Hine Dump Site. Information pertaining to 
the oYnership, history, environmental setting, and operations at the 
site are included in this report, as is i nformation developed during 
field sampling and site characterization activities. Information col­
lected during the investigation is summarized on EPA Form 2070-1 3 in 
Appendix A. 

2.0 O\lNER/OPERATOR HISTORY 

In 1896, the Novell Gold Hining Company (Novell) acquired tvo mines 
in the Sheep Creek Basin near Juneau, Alaska . Novell constructed a 20-
stamp processing mill in the basin to crush ore containing silver and 
gold (Figure 2) . In 1911, the Alaska Gastineau Hining Company vas in­
corporated and purchased Novell Gold Hining Company's holdings in Sheep 
Creek. In 1912, the Alaska Gastineau Hining Company, under the manage­
ment of B.L. Thane, began construction of a large capacity ore process­
i ng mill on Gastineau Channel . The Alaska Gastineau Company then con­
structed an adit (mine tunnel) from the Sheep Creek Basin beneath Ht . 
Roberts to access gold-rich zones previously reached by tunnels driven 
from the Gold Creek Basin. The Sheep Creek adit, completed in 1914, 
alloYed ore to be transported from the mines via a rail system in Sheep 
Creek to the mill being constructed on Gastineau Channel (2). 

Vhile the Alaska Gastineau Company Yas completing the nev process­
ing mill, a test mill Yas set up in the Old NoYell Mining Company's mill 
to determine the most economical method of treating the ore. From thei r 
experiments, the management of the Alaska Gastineau Company decided to 
use gravity separation techniques in the nev mill on Gastineau Channe l . 

1 
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In 1914, the old Novell Company test mill used by the Alaska Gastineau 
Company burned after being hit by li ghtning . By November of 1915, the 
nev Alaska Gastineau mill vas completed, and treated 6,000 tons of ore 
per day. The tailings produced from the Alaska Gastineau mill vere 
transported by tram for disposal on the beach of Gastineau Channel near 
Thane (2). 

Falling prices of gold and the first Vorld Var lovered the produc­
tivity of the Alaska Gastineau Company's mill. By 1921, the mill vas 
closed permanently. By this time, approximately 11 million tons of 
tailings had been deposited in Gastineau Channel (3). Table 1 presents 
a summary of operations for the Alaska Gastineau Hining Company during 
its operational years. 

TABLE 1 

SUMHARY OF OPERATIONS 
ALASKA GASTINEAU MINING COMPANY (2) 

Tons Ore Hilled Total Cost Per Average Total Value 
Year (Approximate) Ton Ore Hilled Assay Produced 

1912-1914 74,977 Unknovn S1.5985 s 111,067 
1915 1,115,294 $0 . 30448 1.1569 1 ,046,103 
1916 1,892,788 0.26881 1. 193 1 ,837 , 290 
1917 2,240,346 0.26026 1.103 2,009,631 
1918 1,285,445 0 . 32706 1.109 1 ,136,223 
1919 2,251,658 0.27441 0.83 1 ,474,490 
1920 2,133,458 0.29201 0 .88 1 ,487 ,575 

Total 10,993,966 $9,102,379 

In 1934, all of the holdings of the Alaska Gastineau Company vere 
purchased by t he Alaska Juneau Gold Hining Company. I n 1972 , oYnership 
of the prope r t y vas t r ansferred to the Alaska Electri c Light and Pover 
Company (AELP) and the City and Borough of Juneau . The State of Alas ka 
has retained lands us ed for tailings disposal belov mean high t i de 
(2,4). 

In approximat ely 198 3 , the J uneau Gold Hi ni ng Company (no r elation 
to the Al aska J uneau Go ld Hining Com pany) acquired a l ease on t he prop­
er ty pr evi ous l y used fo r tail i ngs d i sposal by t he Alaska Gast i neau Com­
pany . The Juneau Gold Hining Co mpany cons t ruct ed a s mall mi ll on the 
t aili ngs vith t he i n tent of us i ng gravity separa t ion methods to extrac t 
trace gold from t he t a ili ngs . This operation failed financially after 
tvo to t hree months of operation (1). In 1986, Echo Bay Hines (EB) 
acquired the tai l ings dump (Figure 2) near Sheep Creek . EB is currently 
conduc t ing mining feasibility tests i n the old mine shafts in the Sheep 
Creek Basin to determine if gold mining is economically viable. EB 
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plans to utilize the tailings disposal site for office and Yarehouse 
spa ce in s upport of mining a c ti viti es in Sheep Creek (5) . A summary of 
property ovnership related to the Thane Hine Dump Site i s presented in 
Table 2 . 

TABLE 2 

0\/NERSHIP SUMMARY 

Year Property 

1896 Sheep Creek Hill Site 

1911 ·sheep Creek Hill Site 
Sheep Creek Adi t and Portal 
Gastineau Channel Hill Site 
Tailings Dump #1 and #2* 

1934 All properties 

1972 Sheep Creek Hill Site 
Sheep Creek Portal 
Gastineau Channel Hill Site 
Tailings Dump #1 
Tailings Dump #2 

1983 Tailings Dump #1 

1986 Tailings Dump #1 

Sheep Creek Adit and Portal 

Ovner 

Novell Gold Hining Company 

Alaska Gastineau Gold Mining Company 
Alaska Gastineau Gold Mining Company 
Alaska Gastineau Gold Mining Company 
Alaska Gastineau Gold Mining Company. 

Alaska Juneau Gold Mining Company 

State of Alaska 
Sta te of Alaska 
AELP and City/Borough of Juneau 
AELP and City/Borough of Juneau 
State of Alaska (S tate Tidelands) 

J uneau Gold Mining Company 
(leasee to State of Alaska) 

Echo Bay Hines 
(leasee to State of Alaska ) 
Echo Bay Hines 

* Tailing Dumps #1 and #2 are described in Section 3.0 , and are 
illustrated in Figure 2. 

3.0 LOCATION 

The Thane Hine Dump Site is located approximat e ly four miles south 
of t he City of Juneau, in southeastern Alaska. The site area is acces­
s ed by Thane Road. For the purposes of this investigation, the sit e vas 
defined as four spatially separated potential contaminant sources: 
Tailings Dump #1, Tailings Dump #2, the Novell Mining Company Hill Site, 
and the Sheep Creek Hine Portal (Figure 2). Tailings Dump #1, the prop­
erty currently used by EB for office and varehouse space, is located in 
Section 5, Tovnship 42 Sou th , Range 68 East of t he Copper River 
Meridian. Tailings Dump #2 , l ocated northvest of Tailings Dump #1, is 
loca t ed in the SV 1/4 of Section 32, To~~ship 41 South, Range 68 East. 
The Nove ll Mining Company old mill site, located in the Sheep Creek 
Basin at an approximate elevation of 600 fe et above sea level, is 
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located in the SV 1/ 4 of Section 32, Tovnship 41 South, Range 68 East. 
The Sheep Creek Hine Portal currently used by EB 1s located at ari ap­
proximate elevation of 800 feet above sea level. The entire site area 
lies betveen latitudes 58° 16' 41" to 58° 15' 28", and longitudes 
134° 20' 17 11 to 134° 18' 18" (6). 

4.0 SITE DESCRIPTION AND SURROUNDING AREA 
~ 

The tailings dumps located on Gastineau Channel cover a total area ::;-o/ 
of approximately SO to 60 acres, and are located on top of natural tidal /t~ 
flats that make up the majority of the shoreline along Gastineau ChanneV~ 
(Figure 2). The tailings are uncovered, and are not knovn to be under- ~ Sc,--, 
lain by clay or other impermeable materials (7). Land use surrounding ~ 
the tailings dumps is primarily lov density residential along Thane 
Road, multiple-family housing (apartmen ts) near Juneau, and commercial ~ 
near Sheep Creek (fish hatchery and AELP sub-station). In addition, the _ ,1 ~ 
Thane Orehouse Restaurant, vhich operates during summer months, is /-z,..q 1• 
located on tailings adjacent to the EB offices (8). Gastineau Channel /Jh ,1,.J.J ;.5l 
is used for recreation, commercial fishing, and transportation (7). ~''d 

The old Novell mill site located in the Sheep Creek Basin covers an 
a.r__ea of approximately one acre, although burned timbers indicating the 
existence of a building founaation vere observed to cover approximately 
1/4 acre. The old mill site is surrounded by dense underbrush and 
trees. The EB mine portal is considered a potential point source for 
contamination, and buildings and ore unloading docks at the portal cover 
an area of approximately one acre. Land use in the Sheep Creek Basin is 
primarily recreational and commercial (mining) (7). 

The largest population center in the sit e area is the City of 
Juneau, vith an approximate population of 30,000 . Population demo­
graphics vithin a four~mile radius of Tailings Dump #1 are summarized in 
Table 3. 

5.0 TOPOGRAPHY AND DRAINAGE 

The tailings dumps are located on the eastern shore of Gastineau 
Channel, and form broad, exposed flats during lov tide. Directly east 
of Gastineau Channel, mountains of the Coast Range rise from saltvater 
at an average gradient of _ 50%. Sheep Creek flovs out of these mountains 
to Gastineau Channel . The creek's headvaters are at approximately 1,500 
feet above sea level, and the creek drains a total area of approximately 
3,700 acres. Approximately five·tributary valleys supply additional 
runoff to the creek betveen its headvaters and Gastineau Channel (6). 
Average annual flov in Sheep Creek betveen 1911 and 1969 is approxi­
mately 50 cubic feet per second, although during t he SI, flov vas esti­
mated at 23 cubic feet per second using field measurements (7,9). 
Numerous ground-vater seeps and small unnamed streams exist vithin the 
creek basin . Peaks surrounding the Sheep Creek Basin average 2,000 to 
3,000 feet above sea level, and are glaciated on their north and east 
s lopes. Timberline in the area is approxi mately 1,500 feet above sea 
level (6). 

6 



Radial Distance 
(from Tailings 

Dump #1) 

On- Site 

0 - 1/4 Mile 

1 / 4 - 1/2 Mile 

1/ 2 - 1 Mile 

l - 2 Miles 

2 - 3 Miles 

3 - 4 Miles 

) ) 

TABLE 3 

DEMOGRAPHICS AND LAND USE 

Demographic Description Land Use 

EB (Number of Employees) : 4 Commercial 
(mining) 

Orehouse Restaurant : 2 
Avg. # customers/day served 

at restaurant: 50* 
Fish Hatchery: 2 
AELP Substation: 4 
Residents: approx . 18 

Residents: approx. 35 

Residents : approx. 61 

EB: approx . 14 

Residents: 75 

Res idents: 1,719 

Residents: 2 ,7 46 

Commercial and 
Residential / 
Recreation 

Residential/ 
Recrea tion 

Residential / 
Recreation 

Commercial/ 
Industrial 
Residential/ 
Recreation 

Res i dential/ 
Recreation 

Resi den t ial / 
Rec reat i on 

* Res t auran t operat es dur i ng summer months only . 

6 .0 GEOLOGY/HYDROLOGY 

6. 1 Regional Geology/ Bydrology 

Reference 

(10 ) 

(8 ) 

(11 ) 
(1 2) 
( 13) 

(13 ) 

(13, 14) 

(10 ) 

(1 4) 

(14) 

( 14) 

Of the many geo logic processes tha t have shaped the land surface in 
the J uneau area, gl aci a tion has been the dominant process . The major 
peaks, valleys, and channel s , including Gastineau Channel, vere carved 
out of bedrock by glaciers during the Pleistocene Epoch (15) . St ~eams 
and rivers that drain the upland areas have played an additional role in 
shaping the geologic character of the area. 
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The primary geologic materials in the area include consolidated 
bedrock and unconsolidated glacial and alluvial sediments (15). Bedrock 
in the area is composed of slate, schist, and metagabbro. Hetamorphic 
bedrock in the area is t he host rock for the gold and silver bearing 
quartz lenses that have been mined since the late 19th century (16). 

The unconsolidated deposits include silts, sands, g ravels, and 
clays that can be subdivided by mode of deposition. The Gastineau 
Channel Formation is a sequence of glaciomarine sediments exposed along 
Gast ineau Channel. These sediments are a heterogeneous sequence of 
pebbles and larger clasts that are mixed in a matrix of fine-grained 
silts and sands. They are interpreted as deposits resulting from the 
melting of debris-laden sea ice and/or ice-bergs (17). Other uncon­
solidated sediments in the area are derived from rivers and streams. 
These alluvial silts, sands, and gravels are localized in comparison to 
the glaciomarine s ediments. 

An additional group of sediments include the recent beach gravels 
found along the modern shorelines in the area. The beach gravels occur 
in a thin layer overlying other deposits, and are the result of recent 
erosion (7). 

Ground vater in the Juneau area is found both in bedrock and in the 
unconsolidated sediments. The bedrock yields vater from fractures, and 
tends to yield only small volumes . The quantities of vater from bedrock 
are sufficien t for small private vells, but generally not for primary 
municipal supplies (15). Bedrock is an important source of ground vater 
in outlying areas along the mountain fronts vhere surficial deposits are 
thin. 

The gravels and sands in the unconsolidated deposits are the most 
important ground vater resource in the area. The availability and . 
quality of ground vater in the unconsolidated deposits is dependent on 
elevation and proximity to saltvater . Deposits located at higher 
elevations tend to be drained of any vater, and deposits near the shore­
line tend to be influenced by saltvater intrusion (15). The thicker 
sections of the saturated sands and gravels yield quantities of vater 
adequate for municipal supplies. 

Ground vater in the area occurs under both unconfined and confined 
conditions. In most areas, ground vater occurs under unconfined condi­
tions, but confined conditions exist in areas vhere saturated zones are 
overlain by local layers of silt and clay. No extensive confining 
layers are reported to exist above the major ground vater supplies, and 
local confining layers are seldom completely impermeable (15). 

Recharge to the ground vater system is primarily via infiltration 
of precipitation and ice/snov meltvater. The primary methods of ground 
vater discharge include subsurface outflov to the ocean and seepage to 
streams (15). 
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6.2 Site Geology / Hydrology 

The Thane area is underlain by the glaciomarine deposits that 
mantle the lover portions of the mountain front south of Juneau ( 15) . 
In the area ad j acent to Sheep Creek, the glaciomari ne deposits are 
overlain by recent alluvial deposits. The thickness of the surficial 
depos its and the de~th to bedrock i n the Thane area are unknovn . No 
geologic logs are available for the private vells t hat exist in the 
area. However, the shallowes t vell identified in the area has a total 
depth of 80 feet below ground surface (bgs) . Other wells in the Thane 
area have been completed to depths up to 400 feet bgs (13). All wells 
in the Thane area repor t edly tap ground water from fractured bedrock 
(18) . 

Vells in the Thane area generally yield only small amoun ts of wat!! r 
(18) .' The movement of ground vater in the viciniti is assumed to be 
generally toward Gastineau Channel . However, in the immedi ate v i cinity 
of the Sheep Creek Basin , ground vater is assumed to flow toward t he 
creek, where a portion may discharge to the creek. 

Soil layers, generally less than a few feet in thickness, overlie 
the unconsolidated sediments in the Thane a rea. Tvo soil t ypes are 
identi f ied in the area: the Kupreanof Series and Vadleigh Series, both 
of which are generally gravely loams (19.). The Kupreanof Series occurs 
on 3.5 to 70% s lopes, and is generally vel l drained . The Vadl eigh 
Series occurs on 12 to 20% slopes, and is poorly dr ained (19) . 

The ore bodies within the metamoiphi c rocks mined locally conta i n 
various mineral ass emblages that i nclude nickel , l ead , iron, zinc, and 
arsenic among other constituents (16 ). 

7.0 VATER USE 

7.1 Sur fa ce Vate r 

The clos est surface va t er (fresh water) to the si te is Sheep Creek , 
vhich originates i n t he upper Sheep Cr eek Bas i n at an approximate e l eva­
t ion of 1 , 500 feet a bove s ea l evel (6). Shee p Creek f l ows sou thwes terly 
fo r approxima tely 3 .5 s tream mi les and di scharges to Gas t ineau Channel. 
Sheep Creek i s us ed as a drinki ng water source by 14 people and as 
source vater for f i sh pens at t he Douglas I s l and Pink and Chum Company 
f ish hatchery (13) , I n addi t ion , a smal l natural s almon r un r eportedly 
s pa'w!ls in Sheep Cr eek below t he dam each year , and a natural trcu t popu­
lati on inhabits the upper s ec t ion of the creek ( 7). Al l 14 persons 
using Shee p Creek f or dr i nking purposes receive vat er dravn fr om a 
single i n take located a pproximately 200 f eet upstream of the_ f:sh 
~a t chery . The i n take i d do eam o t e Nowell Hill Site and 
upstream of Tailings Dump #1 (Figure 2) (6 , 7) . 

Gastineau Channel i s a saltwater body connected vi t h t he Pacific 
Ocean . Hine taili ngs vere di sposed of di rec t l y into the channel, and 
t herefore are i n continual contact vith sur f ace water. The channel i s 
us ed fo r private and commerci a l fi sh i ng and r ecr eat ion ( 20). Shellfish 
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collection in Gastineau Channel near Thane is discouraged by the Alaska 
Department of Environmental Conservation due to the history of paralytic 
shellfish poisoning (red tide) in the area (21). 

Several small unnamed streams south of Sheep Creek are utilized for 
drinking purposes. These streams vere not evaluated as part of the SI 
due to their spatial separation from suspected contaminant migration 
routes associated vith the site (22). Surface vater use in the site 
area is summarized in Table 4 . 

TABLE 4 

THANE ARRA SURFACE YATER USE 

Population 
Surface \later Use Served Distance to Site 

• Sheep Creek Drinking/ 14 Approx. 1/2 mile 
Fish Hatchery (Nowell Hill Site) 

Gastineau Channel Private/ NA 0 (tailings) 
Commercial 
Fishing 

Unnamed Streams Drinking Unknovn 1 - 2 miles 

7.2 Ground \later 

Ground vater in the Thane area is used for domestic drinking 
purpos~ and for commercial food preparation. Ten vells and one spring 
serve approximately 40 people within three miTes of the site. All of 
the vells are completed in fractured bedrock betveen 80 and 400 feet 
belov ground surface (13,18,22). The Thane Orehouse Restaurant ovns a 
registered vell, BO feet in depth, that is immediately adjacent to 
Tailings Dump #1. This vell is assumed to be partially used for com­
mercial food preparation. Four permanent employees of Echo Bay Hines 
drink water dravn from a natural spring located several hundred feet 
east of Tailings Dump #1 (10,22). 

The City and Borough of Juneau \later Department maintains a public 
supply vell located approximately 3.75 miles north of Thane. This vell 
Yas not evaluated during the SI for the folloYing reasons: 1) the vell 
is used only as a backup to the public Yater supply; 2) a mine tailings 
dump similar to the Thane dumps, knovn as the A.J. Rock Dump, is located 
betYeen Thane and the municipal vell, and could not have been isolated 
as an additional contaminant source using existing vells; and 3) the 
ground vater gradient is not expected to be in the direction of the 
municipal vell from Thane (6,15) . Ground vater use in the site area i s 
summarized in Table 5. 
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TABLE 5 

THANE AREA GROUND VATE.R USE 

Approximate Population 
Ovner Intake Depth Distance to Site Served 

Ray Vell 400' < 1/4 mi. - 3.8 
Thane Orehouse Vell 80' < 1/4 mi. 2 
Byington Vell 80' 1/4 mi. 0 
Clare Vell 147' 1/3 mi. - 3.8 
Hagerup Vell 100' - 1/2 mi. 1 
Sperl 1./ell 300' - 1/3 mi. 6 
Dicostanzo Vell 80' - 2/3 mi. 4 
Charon \Jell 290' - 2/3 mi. 2 
Terrell Vell 120' 2/3 mi. 6 
Cassell Vell 175' - 1 mi. 7 
Echo Bay Mines Spring NIA < 1/ 4 mi. 4 

8.0 CLIMATE 

Juneau's cl imate is dictated by marine veather systems originating 
in the Pacific Ocean and the rugged mountainous terrain surrounding the 
area. Summertime high temperatures generally reach only 60 to 75°F, 
vhile vintertime lovs often drop belov 0°F. Rainfall is highly variable 
and is a function of topography . The Juneau airport recei ves approxi­
mately 53 inches of precipitation annually, vhile dovntovn Juneau, only 
six miles to the southeast, receives approximate l y 88 inches per year 
(23) . The tvo-year 24-hour maximum rainfall for the greater J uneau a rea 
is approximately 2 .6 inches (24). 

High velocity vinds originating from the glaciers east of Juneau 
occur often during the vinter months. These high vinds, knovn locally 
as the Taku Vinds, reach 100 miles per hour in some instances, and have 
been observed to blov dust and small par ticles from the tailings dumps 
hundreds of feet into the air (1,7,13). 

9.0 OVERVIEV OF SITE OPERATIONS 

Tail ings Dump #1 is currently being used for offices and varehouse 
space by Echo Bay Mi nes . EB has recently constructed a road into t he 
Sheep Creek Basin to the mine portal area. EB is reopening parts of the 
f ormer Alaska-Gastineau mine tunnels t o determine if modern mining 
t echniques can be economical ly viable. According to EB representatives, 
tailings generated by future large scale mining would be deposited 
underground or transported by barge for deep sea disposal (7) . 

There are currently no commercial or industrial activities being 
conducted at Tailings Dump #2 or the Novell Mill Site. 
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10.0 CHARACTERISTICS OF POTENTIAL CONTAMINANT SOURCES 

In genera l, heavy metals contained vithin the mine tailings are the 
pr imary basis for concern at the Thane Mine Dump Site. Additionally, 
me rcury, vhich vas trans ported to the site for ore processing, is a po­
tential contaminant. This section prov ides a description of potential/ 
knovn cont aminants associated vith each of the four i dentified sources 
at the s ite. 

10. 1 Tailings Dump #1 

Tailings Dump #1 is composed of processed ore t ailings from the 
Alaska Gastineau mill. The dump covers an area of approximately 50 
acres, part of vhich is submerged during high tide in Gastineau Channel 
(Figure 2). Of the approximately 11 million tons of tailings disposed 
of by the Alaska Gastineau mill, an estimated 80 to 90 percent of the 
tailings vere deposited at Tailings Dump #1 (3). The tailings origi­
nated from the sulfide ores found beneath Mt. Roberts. The sulfide ores 
are comprised of minerals containing arsenic, lead, nickel, and zinc 
(16). EB, the current leasee of a portion of Tailings Dump #1, col­
lected 13 surface samples from the tailings for total lead, arsenic, and 
mercury analyses in 1987. The results of this testing revealed an 
average concentration of lead, arsenic, and mercury of 77 mg/kg, 
22 mg/kg, and 0.01 mg/kg, respec t ively (25). 

10.2 Tailings Dump #2 

Tailings Dump #2 is also composed of pro cessed ore tailings from 
the Alaska Gastineau mill. The dump covers an area of approx imately 
7-10 acres, part of vh ich is submerged by high tide in Gastineau Chan­
nel. Tailings vere deposited at this dump for a short time during the 
ear ly operational years of the Alaska Gastineau mill, until its abandon­
ment in approximately 1915 or 1916. No previous analyses of the tail­
ings of Dump #2 have been conducted ( 3,7). 

10.3 Novell Hill Site 

The Novell Hill Site vas identified as a potential contaminant 
source from information suggesting that mercury amalgamation ore purifi ­
cation processes vere used at the site. Mercury fo r amalgamation vas 
brought to the mill in 70-pound iron flasks. The potential fer spills, 
and the unk.novn quantity of mercury left at the mill after i ts abandon­
ment fo l lovi ng a fire in 1914, are the basis of concern f or mercury 
deposition at this site (26). No previous analysis of soils su rrounding 
th e mill site have been conducted , and no containmen t provi sions are 
knovn to have existed (7). 

10.4 Sheen Creek Hine Portal 

Kine po rtals frequent ly act as a migration r oute for acidic vaters 
containing heavy metals. The Sheep Creek Adit used by EB discharges a 
s mall volume (esti mated 2- 3 ftj/sec) of vater vhich infiltra tes the 
ground approximately 500 feet south of the portal . Hovever , it is re-
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ported that the majority of this drainage or1g1nates as surface runoff 
on the steep slopes above the mine, and is not the result of seepage 
from the tunnel (7). EB collected a vater sample from the drainage in 
1987 and analyzed the sample for selected Federal Primary Drinking Vater 
Standard elements (27). Table 6 summarizes the results of the analyses 
(28). 

Element 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TABLE 6 

SUMMARY OF KINE PORTAL DRAINAGE 
YATER SAXPLE - October 6, 1987 

Concentrati on (mg/1) 

< 0 . 001 
< 0.10 
< 0.005 
< 0.010 
< 0.001 
< 0.0002 
< 0.002 
< 0.01 

11.0 PREVIOUS INVESTIGATIVE HISTORY 

Federal 
Primary Drinking 

Vater Standard (m/1) 

0.05 
1.00 
0.010 
0.05 
0.05 
0 .002 
0.01 
o.os 

The Thane Hine Dump Si t e vas identified as a potential hazardous 
vaste site in 1984 by the Alaska Department of Environmental Conserva­
tion. No on-site inspection vas conducted, although a citizen complaint 
reporting t he presence of mercury in Sheep Creek vas filed vith the 
state. A Preliminary Assessment (PA) of the site vas conducted in 
October 1987 by the EPA Region X Field Investigation Team (1). The PA 
included a brief history of the site and identified potential human and 
environmental targets associated vith the tailings dump. Folloving the 
completion of the PA, EB collected thirteen surface samples from the 
tailings, as mentioned in Section 10.1. 

12.0 SITE INSPECTION BY E&E 

12.1 Objectives and Scope 

The objectives of the site inspection vere to: 

o determine if the site poses a public health or environmental 
risk; 
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TABLII: 7 

SNtPI.E TYPES, IIUKII EIIS , AIID MA.r.ISES 

QAi'.'.QC Sa■~l•s 
Sa■pl• Nu■ber Location Total Sa11pl• 1'na lytica l 
Matrix ot Sa■pl•• ot Sa■ples Blanks Duplicates Sa■ples Type P•r•••t•rs Sa■ple Nu■bers 

----
Tailing• 26 Tai lings Ou■p 11 0 0 CE) Coiaposite TCL Inorganics 11'1 - lrl 

Tailings 4 Tailings Ou■p 11 0 0 4 Coiaposit• &P Toxicity l A2 and lA) C 0-4 • l, 
( ■otala only) 101 and 104 (botto■) 

Tailing• 12 Tailing• Ou■p 12 0 0 12 Co■posite TCL Inorganics 21'1 - 2C2 V 
Tailings 2 Tailing• Ou■p I 2 0 0 2 Grab &P Toxicity 283 and 2C l C 0-4' l 

( ■etals only) 

Marine Water 4 Gaatineau Channel 0 0 4 Grab TCL Inorganics GCW 1 - Gew 4 

Marin• Sedi ■ents 6 Gastineau Channel 0 0 6 Co■posit• TCL Ino r ganics GCS l - GCS 6 

Creek Water 6 Sheep Creek l 0 a Grab TCL Inorganics sew 1 - sew s . 
...... sew 7 and sew 9 
lI1 

Nine !'octal l Min• Port al 0 0 l Grab TC[. Inorganics sew a 
Discharge Wat1tr 

Creek Water l Intake on Sheep 0 0 1 Grab rul 1 Inorganic sew 2 
Creek , Organic TCL 

Creek Sedi ■ents 7 Sheep Creek and 0 0 7 Grab TCL Inorganic• scs l - scs 5' 

\ Hine Portal scs 7 and SCS 9 

-- ---Surface Soil 1--- Novell Hill Site -- 0 -- 0 --- 1 Grab -- TCL Inorganics scs 6 

'-,I 
Benthic Organis•s 1 Gastineau Channel 0 0 4 Co■posit• TCL Inorganics Bl - 84 
(Husaels) and Background 

Location 

Gr o und Water 6 Oo■ eati c Wells l l I Grab rull Inorganic ow l - OW 6 

D•tw••n Cross Bay , Organic TCL 
Creek and End ot 
Than• Road 

Surl•ce Soil 7 Resid•n c •s O•t"'••n 0 l I Coaposite TC[. Inorganic• oss 1 - ass 7 
Cross Day Cr eek 
and E:11<1 of Thane 
Road 
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o determine if t here is a need for emergency action, or other less 
urgent action at the site; 

o collect adequate data to determine the vaste quantity of 
t ailings using s everal alternatives (i.e ., ha zardous constituent 
quantity, source volume, and source area); 

o determine the existence or potential for contamination of sur­
face vater in Sheep Creek, Gastineau Channel, and ground vater 
in the site vicinity; 

o determine vhether local drinking vater supplies have been im­
pacted by contaminants from the site; and 

o determine the existence or potential for human food chain con­
tamination in fisheries of Gastineau Channel . 

To accomplish these objectives, the folloving field activities vere 
conducted: 

o collection of samples from each potential contaminant source 
identified by background research; 

o collection of vater and sediment samples from Sheep Creek and 
Gastineau Channel; 

o collection of ground vater samples from nearby , potentially 
affected domestic vells; 

o collection of benthic organism samples from Gastineau Channe l 
intertidal zones; 

o collection of surface soil samples from nearby residences; 

o measurement of site boundaries and distances to potential tar­
gets; 

o determination of target and/or receptor populations and densi­
ties; 

o analysis of samples for EPA Target Compound List (TCL) para­
meters (Appendix B); and 

o evaluation of tailings leachability usipg Extraction Procedure 
(EP) Toxici ty me thods . 

12.2 Sample Numbers, Types, and Analytes 

Table 7 summarizes the numbers, types, and analytical parameters of 
samples collected during the investigation. A total of 30 tailings 
samples vere collected from Tailings Dump ~l. Of this total, 22 samples 
vere collected as 0-4 foot depth composites. Four other samples vere 
collected at discrete depths app~oximately 18 feet belov the surface. 
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All of these samples vere analyzed for TCL inorganic elements: Four 
additional samples collected from selected locations at Tailings Dump #1 
vere submitted for EP Toxicity testing (metals only). 

A total of 14 tailings samples vere collected from Tailings Dump 
#2. Eleven 0-4 foot depth composites vere coll ected, as vell as one 
sample from a discrete depth of approximately five feet . All of these 
samples vere analyzed for TCL inorganic elements . Tvo samples collected 
from selected locat ions at Tailings Dump #2 vere submitted for EP 
Toxicity testing (Figure 3) . 

Tvelve surface vater samples vere collected during the SI. Four 
samples vere collec ted from Gastineau Channel, one at the mine portal, 
and seven from Sheep Creek (Figures 3 and 4) . One of the Sheep Creek 
Yater samples vas collected at the drinking va ter intake. Al l samples 
vere analyzed for TCL inorganic elements. In addition, the Yater sample 
collected at the drinking Yater intake Yas analyzed for the full range 
of TCL organic compounds. Sample SCV 9 vas collected as a background 
sample. 

Thirteen surface vater sediment samples vere collected . Six 
samples vere collected as surficial composites from transects estab­
lished perpendicular to the shoreline of Gastineau Channel, located 
north and south of the tailings dumps. The remaining seven vere col­
lected from Sheep Cieek, at locations corresponding to those vhere vater 
samples vere collected (Figures 3 and 4). In addition, a single soil 
sample vas collected at the Novell Hill Site, and vas analyzed for TCL 
inorganic elements. 

Four mussel samples vere collected during the SI. Three vere col­
lected from the periphery of Tailings Dump #1 (Figure 3) . The fourth 
(background) vas collected from the north shore of Douglas Island, ap­
proximately 12 miles north of Thane. Vhole tissue analyses vere per­
formed on the mussel samples for the folloving inorganic analytes: 
total antimony, arsenic, cadmium, copper, iron, lead, manganes e, 
mercury, nickel, silver, and zinc. 

Six ground vater samples vere collected as part of the SI . The 
samples vere collected from domestic vells located betveen the site and 
the south end of Thane Road (Figure 5). The ground vater samples vere 
analyzed for the entire EPA TCL . 

Seven off-site surface soil samples vere col l ected from 
betveen the site and the south end of Thane Road (F~gure 5). 
site soil samples vere analyzed for TCL inorganic elements . 

12.3 Sampling Methodologies and Equipment Decontamination 

properties 
The off-

Sampling techniques, methodologies, and rationale used during the 
Thane Hine Dump SI vere as described in the Field Operations Study Plan 
(TDD Fl0-8702 - 02, January 1988) (29) . Decontamination procedures used 
for equipment and personnel are also discussed in the Study Plan. 

16 



' ' ' ' ', > ~' GCS6 , 

GCSS 

GCS 

GC 

SEE 
INSET 

TAILINGS 
DUMPS 

• 2B1 

• 2B2 

' . 
, 2c1 

• 2B3 

' . ,2c2 

INSET 

LEGEND 

• 2B4 

• T1. lllng1 11.mple 

) 

0 

Beach aedl ment 11.mpl • 

Marine water 11.mple 

Benthic sample (muaaell 

) 

Thane Or• 
House R11st1.urant 

i 
~ - " 

r 

r 

......... --✓ 1B2 '­1C1 

101 

• 
1C2 
• 

• \ 
1B3 \ rA4 

• I 

1C3 ' ' 102 • ' . 
◊' ,,, --1103 

GCW2 'll._ / 1 • 
B3 __, / 

500 1000 

( 

/ 1E1 
I • 

•105 ■ 
, 1E2 \ 

'- 1F1 • B1 ,,. - - -.... 
-, .._ .- .- GCS3 

- --- - - Gcw,O. B2 
GCS2 

2000 

&Pfl"roximat ■ 1c1.le in feet + 

17 

N 
ecology & environment. lnc. 

Jee: F 10-IH12-02 1 '!lliari9 .sna: >J< o , o 9 

Dnnn b)C B. T. IDo-tc Aorll 27. 1988 

FlGURE 3 
TA ILINGS SAMPLE LOCATION 

MAP 
"R-iANE MINE DUMP 

Juneau. AK 



I 
! 

SCS9 I) 
~ CW9. 

Mln-e 0 ; . \ 
F"ofta l ( SCSe,> I 

LEGEND 

.SCW# 

sews \ . 
I 

0 

. SCS# 
S.dlment umple 

500 1000 2000 

1eale In feet 

18 

i 

) 

ecoloqy & environment. lnc. ... : F10-S 7 12-02 I w..t.e sn« AX 0109 

o,-_, • .,. 8 . T. I °"'"" Jan. 12. 19S a 

FIGURE 4 

SHEEP CREEK SAMPLE 
LOCATION MAP 
THANE MINE DUMP 

Juneau. AK _, 



' ) 

' 
' ' ' ' 

' 

' ' 

DOUGLAS ISLAND 

0 500 1000 2000 

approximat• seal• in f••t 

LEGEND 

er::,w
1 

Domntlc well aampl• 
.oss1 
a. Soll 11.mpl• 

19 

) 

) 

DW3 • 
' ' 

osss' ' 
' ' ' 

+ 
N 

' ' ' 
' ' 

' ' 
' ' 

' ' ' ' ' 

I ecology &: environment, lnc. 
j .w.: F10-8712-02 J-. Sta: AX 01011 

lex..- bic B.T. l o..t.c JLn. 12, 1988 

FIGURE 5 
OFF-SITE SAMPLE LOCATION 
MAP 
THANE MINE DUMP 
Juneau, AK 



) 

13 .0 ANALYTICAL RESULTS 

Complete data tables, including detection limits for all s amples 
collected during the SI are included in Appendix C. Results of quality 
assurance revievs of the analytical data are summarized in Appendix D. 
Field sample documentation is summarized in Appendix E. 

13.1 Tailings Dumps 

A total of 72 samples vere collected to characterize the tailings 
dumps on Gastineau Channel. The objectives of the sampling vere tvo­
fold: 1) to collect a sufficient number of evenly spaced samples at the 
same depth to assess vaste homogeneity and facilitate quantity calcula­
tions; and 2) to determine if migration or biological uptake of in­
organic contaminants from the site is occurring . 

A "total of 33 es vere collected from shallov boreholes at the 
tailings dumps 2 from Dump# 11 from Dump #2) (Figure 3). The 
samples vere collecte as composites from 0-4 feet bgs. Table 8 sum­
marizes the inorganic elemen ts detected in the shallov tailings· samples . 
A total of 20 TCL inorganic elements vere detected in at least one of 
the samples. 

Five tailings samples vere collected from the bottom of deep bore­
holes ranging betveen 16 and 18 feet in depth . Four deep tailings 
samples vere collected from Tailings Dump #1 and one vas collected from 
Tailings Dump #2 . Table 9 summarizes the inorganic elements detected in 
the deep tailings samples. Tventy-one TCL inorganic elements vere de­
tected in at least one of the samples. 

Tailings samples from six locations vere submitted for Extraction 
Procedure Toxicity analyses (EP Toxicity) . Tvo .of the samples vere col­
lected as discrete samples at a depth of four feet (1D1 bottom and 1D4 
bottom), vhile the remaining four vere collected as composites over the 
upper four feet. Table 10 summarizes the metal concentrations detected 
during the EP Toxicity analyses. 

Six sediment samples vere collected from transects on the beaches 
of Gastineau Channel to the north and south of the tailings dumps 
(Fi gure 3). The samples vere collected to determine if tailings are 
being dispersed along the beaches as a result of aerial deposition or 
tidal action. Table 11 summarizes the inorganic elements detected in 
the marine sediment samples. A total of 17 TCL inorganic elements vere 
detected in at least one of the samples. 

Four marine vater s amples vere collected from locations surrounding 
the tailings dumps (Figure 3). The sample col lected south of Ta ilings 
Dump #1 (GC\l 1) vas collected during a rising tide to characterize 
potential effects f rom the tailings dumps to the north of the sit e (flov 
in Gastineau Channel is to the north during rising tides), and is con­
sidered to be reflective of background condi ti ons in relation to the 
other samples. The three remaining samples vere collected during a 
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TAJJLX I 

SUHHAIII or INORGANIC J\.ftl\LISl!S roll SIIAI.LOW I 0-4 reet I TA.ILUIIGS SJ'J'U'l.ES 
ISa■ples Collected r•bru&cy 1- 11, 1988) 

(mg/kg) 

f. loJnunt I I\ 1 0-4' 1A2 0-4' 11\) 0-4' 11\4 0 - 1' 181 0- ·4 • 182 0-4' 183 0-4' 184 0-4 ' I Cl 0-4' 1C2 0-4' 

--- ---

l\l umi num 15, 900 16,200 16, 980 15,800 15,400 1 8,200 11,900 14,000 

A.ntifllony u u u u u u u u 

Arsenic 2 8. 0 51. 0 26.0 13. 0 22. 0 30.0 H.O 40.0 

Barium R R R R R R R R 

Beryll,um I . 1 0 1. 0 l. 0 1. 2 1.0 1. 4 0.9 1.0 

Cadmium IO . 0 16 . 0 12. 0 9. 6 10. 0 11. 0 11. 0 11 

Ca l c ium 4,910 7, 2) 0 12,900 11,500 11,400 5,950 6,500 3,560 

Chrom ium 40.0 37. 0 4 2. 0 40 . o· J 9. 0 0.0 )0.0 39.0 

Cobalt 8 . 9 17. 0 1 4 . 0 10.0 11. 0 10.0 9.7 17 .0 

Copper l l . 0 45.0 ) 7. 0 3 3. 0 40.0 29 .0 41. 0 41. 0 

[ron 26,100 37,100 )2 ,)0 0 27,100 29,900 )0,900 25,400 32,900 

-.LP Ad 67.0 129 )6.0 28 .0 20.0 47 .0 62. 0 47.0 

1'1Aqnos i uni 7,510 8,0)0 9,850 9,200 9,240 8,790 7,200 a. 2 30 

N Manganese 245 J97 418 391 405 295 311 545 
,_.. Mercury u u u u u u u u 

Nickel 28.0 45.0 )7. 0 28.0 34. 0 26 .0 32.0 39. 0 

Pota5s ium 5,910 5,250 6,240 5,960 5,530 6,690 S, 500 4,260 

Selenium u u u u u u u u 

SI Iver u u u u u u u u 

Sodi11111 866 1,070 911 842 8)5 1,520 2, ]]0 2,200 

Thallium u u u u u u u u 

Vanadjum 50.0 so.a )5.0 52. 0 51. 0 ss.o 40.0 51. 0 

Zinc I 73 )66 182 96.0 127 159 238 155 

C~an ido u u u u u u u u 

15,600 18,100 
u u 

62.0 )6. 0 

R R 
1 . 2 1 . 2 V 

l 2 . 0 15.0 
4,710 7,))0 

42. 0 42.0 
18 . 0 10.0 
45.0 50.0 

38,)00 35,400 
7 J. 0 120 

8,480 8,960 
508 1 7l 

u u 
J 9. 0 34.0 

6,810 6 ,5 00 
u u 
u u 

2, )80 3 , 190 
u u 

SJ. 0 Sl. o 
281 271 

u u 
.... _,. 

U - Cl emunt wa• undetocte,t in sa mple. for detection limits, soe Appendix C. V 
R - Data wore ,ojocted becausu analytical quality criteria were not •et. S•e Appendix D. 



T ABLE I (Coat.) 

Elem0nt 1C3 0 - 4' 1C4 0-4' 1C5 0-4' 1C6 0 - 4 ' 1 01 0- 4· 102 0-4' 1D) 0- 4' 104 0-4' 1D5 0-4' 1£ 1 0-4' 11:2 0-4 ' lrl 0-4' 2>-1 0-4' 

/duminum 19,600 l 4, 700 18,700 lJ, 100 17,100 16,100 15,000 9,720 9,600 14,20 0 5 ,940 12 , ) 00 15, 000 
Antimony u u u u u u u u u u u u u 
Ars en ic 35 )) JI lO 9. 4 17 44 11 7.8 8. 8 u 7. 4 22 
Oariua R R R R R R R It R R R R R ..... 
Oe ry lliuro 1 . 4 l. l 2. 1 1.7 l. 2 l. 2 u u 1.1 u u u 1 . J 
Cad,niu,. 16 9. 7 11 9. l 7.9 ll 12 6. 4 6 . 0 8.2 4 . l 7. 0 7.4 
Ca..lcium l •1 .... o 5, 780 6,060 3,910 6 , 380 6,720 7,060 50,000 ),9 00 59,300 21,9 00 18,200 5 ,3 10 
Chromium 47 38 73 55 51 44 35 44 4l 61 22 53 41 
Cnh• l t 1 2 16 1 8 15 7. 6 9. 2 9.3 8.6 10 ll 4 . 7 9.5 6.9 
Copper 57 45 56 )8 18 56 52 25 29 24 26 J O 1 2 
Iron 35,700 Jl,700 34,300 28 , 300 24,500 28,700 )6 , 200 1 8 , 000 20 , 100 26,100 11, 700 2 2 , 4 00 24, a oo 
Lead 1 9 3 69 9. 9 7. 5 19 86 129 11. 0 6. 4 21 4 . 8 10 16 
Ha q n osium lJ,000 8,710 14,)00 11,000 9,370 9,000 8 ,390 7,970 7,910 12,800 5. 160 10,900 9,200 
Ha.nqano se 553 295 396 416 JI) 264 190 293 ) 28 338 146 26 2 266 
Me r cury 0. 16 u u u u u u u u u u u u 
Nicka! ) 9 )) 59 48 2 2 29 )l Jl )) 37 16 46 20 

N Potassium 7,180 4 , •I 2 0 2, )9 0 1 , 110 6,860 5,820 5,680 1,760 1,630 l , 8 50 6 40 2 ,9 20 6,47 0 
N Sel enium u u u u u u u u u u u u u 

Silver 4. 5 u u u u u u u u u u u u 
Sodiu,. 5,910 3,670 2,810 1,370 4, l l 0 3 , 5 70 4,490 2,200 l , JIO 6 ,620 5 , 8 00 7 , 4 70 3 , 8 0 0 
Thallium u u u u u u u u u u u u u 
Vanadiura 66 51 8 1 54 55 56 52 39 40 64 23 5 4 52 
Zinc Hl 19) 1)0 79 11 9 158 )16 66 65 8) 44 80 9t 
Cyani do u u u u u u u u u u u u u 

-
\iJ - El omont Y aS undetect od i n sa ,np le . ---for det ecti o n limits, s ee Appendix C . 
R - Data were r o jocted because analytical quality cr it er ia were not ••t. See "ppendi x D. 



TJ.111.Jt I I Cont.) 

ClnnH~nl lC) 0 -4 ' 1C4 0-4' 1C5 0- 4' 1C6 0-4' 101 0-4' 10 2 0 -4' 1 D) 0-4' 1D4 0-4' 105 0-4' lEl 0-4 ' 1E2 0-4' lfl 0-4' 21'1 0 - 4' 

--
Alu 11inu1a 19,600 14 ,700 19,700 ll,100 17,100 16 , 100 15 , 000 9,720 9,600 14,200 S, 940 12,)00 15,000 
/\ntimony u u u u u u u u u u u u u 
Arsenic )5 )) )l 1 0 9.4 17 44 11 7.a 8. 8 u 7. 4 22 
Oarium R R R R R R R R R R R R R 

Oeryl l ,um l. 4 l . l 2. l l. 7 l. 2 1.2 u u 1.1 u u u l . ) 
Cad■iu,. 16 9. 7 11 9. l 7. 9 l) 12 6. 4 6.0 8.2 4.1 7.0 7 . 4 
Cc1lci um I?, l 00 5,780 6,060 ),910 6,) 80 6, 720 7, 0 60 50,0 00 ),900 59 , 300 21,900 18,200 S, 310 
Chro1111um 47 )8 7) 55 SI 44 )5 44 0 6 l 22 53 41 -.....I 
Cobalt I 2 16 18 15 7 .6 9. 2 9.3 a. 6 10 12 4. 7 9.5 6. 9 
Coppe c 57 45 56 )8 l 8 56 52 25 29 H 26 )0 I 2 
I ro n )5,700 JI, 70 0 H ,JOO 28,300 24,500 28,700 36, 2 00 18,000 20 , 100 26,100 11, 700 22,400 24,800 
Lead 19) 69 9. 9 7.5 19 8 6 l.29 11. 0 6.4 21 4. 8 10 16 
t1•9ne s1um IJ ,000 8 ,710 14,)00 11,000 9,)70 9,000 8, 3 90 7,970 7,910 12,800 5, 160 10,900 9,200 
Nanq&n&se 55 ) 295 396 416 )I 3 264 190 293 3 28 3)8 146 262 26 6 
Mercury 0 . I 6 u u u u u u u u u u u u 
Nickol 39 Jl 59 48 22 29 31 31 33 )7 16 46 20 

N ro tJ15 S 1 U ll 7 ,180 4,420 2,390 I , 110 6,860 5,820 5,680 l, 760 1,630 1,850 640 2,920 6,470 w 
Selen iurll u u u u u u u u u u u u u 
Silver 4 . 5 u u u u u u u u u u u u 
Sodium ~. 910 J,670 2,810 1,370 4 , 11 0 1,570 4, ,190 2,200 1,310 6,620 5,800 7 , 4 70 3,800 
Th • lli um u u u u u u u u u u u u u 
V a na.diuN 66 5 I 81 54 55 56 52 39 40 64 23 5 4 52 
Zinc 341 I? J !JO 79 119 158 ]16 66 65 8) 44 80 94 
Cy anido u u u u u u u u u u u u u 

-
'--'.- El omont Ud5 undeloctod 1n 5.iraple. for detection limits, s ee /\ppendix C. 
R - D•ta uo1e ,ojoc lod hncause 6nalytical quality c riteria uere not aet. s .. /\ppendix o. ..._, 



TADU I (Cont . ) 

Elemont 2A2 0-4' 2A) 0-4' 21\4 0-4' 2 Ill 0-4' 282 0-4' 2B) 0-4' 2B4 0-4' 2B5 0-4' 2Cl 0-4' 2C2 0-4' 

Aluminuni 18 ,500 lJ, l 00 18,100 16,100 15,800 17,700 14,400 15 ,600 18,600 18,800 
Antiraony u u u u u u u u u u Arse ni c 17 32 19 21 26 23 25 1) 22 7 .} Barium R R R R R R R R R R ..__.. Berylliu,. l . 3 1.) 1. 2 1.) u 1. 2 u u I . 4 l. 4 Cada'liuna 7.8 8 . 4 7.9 9.2 12 a.5 9.8 9. 1 l l It Calc ium 7,060 6, 190 7,510 5,280 6,760 7,450 4,160 8,070 9,200 15,)00 
ChroPlium H 45 47 40 40 50 52 34 41 46 Cobal t 8.7 8.9 7. 2 7. 2 8. 8 8. 8 8. 9 7. 8 12 1 5 Copper 24 18 19 )2 53 17 41 23 66 44 I ro n 24,800 26,000 25,200 28, 200 34,100 26,800 28,800 25,700 35 ,200 29 ,8 00 Lead 21 41 )5 48 79 37 58 22 54 22 
H.tgnes 111m 9,720 9,510 9,770 8,7 50 8,440 9,950 8, 260 9,140 11,400 11,500 Hanganose J 18 354 29) 209 195 352 170 285 39) 01 
Ht:trcury u u u u u u u u u u Nickel 23 26 24 23 32 24 28 24 43 55 

N Po tassium 5,960 6,880 6, l 20 6,000 6,000 7,390 3, 2 l 0 6,720 7,480 88 2 
~ Se l anium u u u u u u u u u u 

Silve r u u u u u u u u u u Sodium I, 940 2,750 I, 730 4,880 4,2 00 2,260 2 , 820 ), 720 4,400 2 ,980 
Tha l lium u u u u u u u u u u Vanadium 58 57 60 50 48 61 so 5 4 60 64 
line 108 117 116 l 9 4 24 2 127 2 21 121 218 2)) 
Cy anide u u u u u u u u u u 

U\ - Clomont va!. 11ndetoctoJ in sa ,nple . for detection limits, see Appendix C. 
ll - Data vere rejocled becau~e analyt ical quality criteria were not ■et. See Appendix o. 



Clement 

Aluminum 
.•.nti!!lony 
>-.rsenic 
B• rium 
B• ryllium 
C•dmiua 
Calciu,. 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magn•siu,. 
Mangan••• 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
so,\i um 
Thalliu m 
Vanadium 
Zinc 
Cyu1i<l• 

) 

TABU: 9 

St!PIX.I.RT or l~ORGAll'IC >JU.LTSES roR 
DEEP (16-18 f••t bga) TAILl~GS SJ.KPL.IS 

(Saapl•~ Collected rabruary 8-11, 1988) 
(mg/k g} 

l J>.l Bottom 1A2 Bottom l >.3 Bottom 

12,eoo lJ, 500 11,000 
u u 8 . 4 

3 2. 0 H .0 55.0 
R R R 

l . 2 l . l u 
11. 0 11 . 0 10.0 

12,800 17,300 13,200 
3 7. 0 35.0 3 4 . 0 
lJ. 0 11. 0 11.0 
3 3. 0 H.0 6 4. 0 

27,000 31,000 22,900 
80.0 8 4. 0 155 

8 , 51 0 8, aoo 7,9 10 
321 419 276 

u u 0. 72 
46 .o 3 9. 0 36,0 

3, HO 4,560 4,200 
u u u 
u u 17. 0 

1,010 772 664 
u u u 

4 2. 0 H.O 39.0 
251 20 ,4 26 1 

" u u 

) 

1A4 Botto11 

12,900 
u 

20.0 
R 

1. 3 
9. l 

5 ,690 
43. 0 
10.0 
41.0 

25,300 
51 .0 

a, ee o 
2 S ◄ 

u 
36.0 

1,870 
u 
◄ . 7 

6 3 3 
u 

48.0 
145 

u 

U - Clement w~s undetected in sample. For detection limits, s ea Appendix 
R - Data war• r• J•cted becauae analytical quality c :iteria were no t met. 

1A2 0-4' 
CleJOent !:P Tox 

Arsenic u 

TABLE 10 

SU1'11tARY or EP TOXICIT'T >JU.LTSES 
!"OR SIX TAILI1'GS SAKPI..ES 

Saapl•• Collected rebruary 8-11, 1988) 
(mg/ll 

l>-3 0-4' 1D1 Bottom 1 D4 Bot tom 283 0 -4 ' 
EP Tox !:P To x CP Tox CP T o x 

u u u u 

2Cl 
CP 

u 

C. 
See 

0-4 ' 
Tox 

9ar1u• 0.239 0. 46 3 0.096 0. 518 0.088 0 .1 15 

CA6!11UJI 0 .0008 0.0071 0. 0011 0 . 0009 0 .0012 0 .0 028 
C!":romium 'J u 'J u u IJ 

Lead 0.007 0.014 0 . 020 0 . 017 u u 
Silver 0.00 19 0.003 u u u u 
S1l en1um u u IJ u u u 
Mercury u u IJ u u u 

U - Ele~ent was undetec:ed in EP 7ox1 ci ~y extrac:. 

25 

2,._1 BottOM 

19,500 
u 

25 
R 

1. 8 

10 
8 , 50 0 

53 
8 . 3 

1 7 
28,000 

24 
11,500 

307 
u 

28 
6,900 

u 
28 

11,770 
u 

6 4 
132 

u 

Appendix D. 

CP Tox 
Max imum 

Cone . 

5.0 
100.0 

l . 0 
5. 0 
S. 0 
5.0 
l. 0 
C. 2 



T>-..l!U: 11 

S l1XIOJ! t OP' lltORGMIC >JO.LTSES 
roll IVJtI!O'! SEDIXE!ff SAMPU:S P'ROM GAST I If r:A U CR>Jl'lf1t L 

(Sa•plea Collected P'ebruary ll, 1911) 
( mq/ kq) 

l:l•1 .. nt GCS 1 GCS 2 GCS 3 GCS 4 GCS 5 

Alu11inum 13,500 12,400 12,000 9,450 12,600 
Antimony u u u u u 
Arsenic e . 9 14 ll 2. e ) 5 
Bar iu11 R R R R R 

BerylliUll 2.4 2 2. 2 u u 
Cad11iu11 8.9 6.0 10 4 . 6 11 
Ca lciuJO 67,200 117,000 24,700 10,700 35,700 
Chromi ua 46 29 38 3 4 40 
Cobalt 14 13 15 6. 3 15 
Copper 1 3 1 3 21 13 55 
Iron 25,800 21,200 31,400 16,800 29,700 
Lead 11 12 4 • e 7. 2 61 
Maq ne1iuJO 12,600 9,610 11,300 6,940 ll,800 
Manqanese 542 464 634 239 451 
Mercury u u u u u 
Nickel 44 26 40 l& 46 
Pota11iu11 l, 6 3 0 2 , 1 4 0 l, 3 20 3 , 4 6 0 2,370 
Seleniua u u u u u 
Silver u u u u u 
Sodiu■ 3,340 1,410 2,620 2,290 16,500 
Thalliu11 u u u u u 
Vanadiu• 49 39 44 37 59 
Zinc 57 56 67 61 173 
Cyanide u u u u u 

U - tle11ent was undetected in aa■ple. for detection limits, see Appendix 
R - Data were rejected b ecause analytical quality critaria w•re not met . 

26 

GCS 6 

13,700 
u 
7.5 
R 

l. 2 
9. l 

43,100 
42 
12 
18 

27,000 
e . 4 

11,000 
403 

u 
36 

888 
u 
u 

2,650 
u 

47 
84 
u 

C. 
Se• Appendix D. 
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slack tide. Table 12 summarizes inorganic elements de tected in the 
samples. A total of 12 TCL inorganic elements vere detected in at least 
one of the samples. 

Element 

Aluminum 
Ant i mony 
Arsenic 
Barium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 12 

SUHHA.RY OF INORGANIC ANALYSES 
FOR KARINE \/ATER SAMPLES PROH GASTINEAU CHANNEL 

(Samples Collected February 11, 1988) 
(mg'/1) 

GC\l 1 

0.231 
u 
u 
R 

301 
u 
0.128 
u 

806 
R 

u 
0.064 

499 
u 
u 

12 , 100 
u 
0.166 
u 
u 

GCV 2 

0.228 
u 
u 
R 

305 
u 
0 . 275 
u 

808 
R 
u 
0.076 

512 
u 
u 

10,400 
u 
0.164 
0.029 
u 

GCV 3 

0.256 
u 
u 
R 

304 
0.019 
0 . 160 
u 

804 
R 
0.0003 
0 .066 

523 
u 
u 

10,500 
u 
0 .165 
u 
0 . 019 

GC\l 4 

0.247 
u 
u 
R 

311 
0.014 
0.108 
u 

815 
R 
0.0004 
0 .072 

516 
u 
u 

11,200 
u 
0 .170 
0 .034 
0.019 

U - Element vas unde tected in sample. For detection limits, see 
Append ix C. 

R - Data vas re jected because analytical quali ty cri te r ia vere not me t . 
See· Appendix D. 

Three composite ~ussel samples vere collec ted from the periphery of 
Tailings Dump #1 to determine whether bio logi cal intake of heavy metals 
from the tailings is occurring . Sample B4 vas collected from the nor t h 
shore of Douglas Island (approximately 12 miles from the site), and i s 
considered to be reflective of background conditions . Tabl e 13 sum­
marizes i norganic elements detected in the mussel samples . A total of 
10 TCL inorganic elements vere detected in at least one of the samples . 

?7 



Element 

Antimony 
Arsenic 
Cadmium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 

u - Element 1,1as 
Appendix C. 

) 

TABLE 13 

SUMMARY OF INORGANIC ANALYSES FOR 
KUSSEL SAMPLES 

(Samples Collected February 10, 1988) 
(mg/kg) 

Bl B2 B3 

0.02 u u 
0.08 0.052 0.071 
0.041 0.032 0.031. 
0.08 0.15 0 .05 

312 154 111 
0.034 0.029 0.037 
0.59 0.37 0.34 
u u u 
0.054 0.047 0.027 
u u 0.001 
0.065 0.74 o. 77 

(Background) 
B4 

0.02 
0.047 
0 . 041 
0.052 

65 
0.01 
0.16 
u 
0.026 
u 
0.41 

undetected in sample. For detection limits, see 

Seven off-site surface soil samples 1,1ere collected from:nearby 
residential and commercial properties to determine if tailings are being 
transported off site by aerial deposition. Table 14 summarizes the in­
organic elements detected i n the samples. A total of 18 TCL inorganic 
elements 1,1ere detected i n at least one of the samples. 

Six ground 1,1ater samples 1,1ere collected from private domes tic 1,1ells 
located near the site to determine if the tailings are impacting local 
potable ground 1Jater. Table 15 summarizes the organic compounds and 
ino rganic elements detected in the samples. A total of four TCL organic 
compounds 1,1ere detected in all of the 1,1ell samples, vhile a total of 
ni ne TCL inorganic elements vere detected in at least one of the 
samples. 

13.2 Novell Hill Site 

A single soil sample 1,1as collected from beneath an old vood founda ­
tion that marks the site of the Novell Hill. Five additional sedimen t 
samples Yere collected from Sheep Creek, dovnstream of the probable 
point of entry of runoff originating at the mill site (Figure 4) . Table 
16 includes a summary of the inorganic elements detected in the soil 
sample collected at the mill site (SCS 6) and the five do1,1nstrearn sedi­
-~nt samples (SCS l - SCS 5). A total of nineteen TCL inorganic ele-

- 0 detected in tnemill site sample, vhile 16 TCL inorgani c 
• •

0 cted in at least one of the dovnstream samples. 

28 
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TJJII..11: 14 

S1.1100.JlT or IltORO>JIIC >Jll>.LTSIS 
roll orr-SITI StrRl'ACI SOIL S>-Xl'U:S 

(S&apl•• Collected rebrua~ 11, 1911) 
(mg/kg) 

Clement 05S l oss 2 05S 3 055 4 055 5 05S 6 055 7' 

>.lu10inum 15,400 16,800 13,400 16,300 15,900 14,200 11,800 
>-ntimony u u u u u u u 
Ars•nic 18 14 27 l 3 4 . 6 5.9 4 5 
Bariu11 R R R R R R R 
Berylliu• u u u u 2. 6 l . 9 u 
Cadaiu11 9 . 3 7 9. 0 9. 3 11 9. 6 6. 2 
Calciu,. 7,100 8,580 4,820 7,060 12,500 21,400 15,800 
Chromiu11 66 64 31 125 42 29 3l 
Cobalt 15 10 e . 9 14 16 13 e . 6 
Copper 2i 26 26 48 15 33 19 
Iron 28,900 25,200 26 , 100 30,200 32,700 29,600 19,100 
Lead 26 11 65 78 9. 4 1.3 46 
MagnesiuJD 13,100 9,360 6,550 10,100 13,400 11 , 100 e, 350 
Mangan••• SH 349 252 463 598 552 4 20 
Mercury u u u u u u u 
Nick•l 67 4 5 26 43 43 70 27 
Potassium l, 910 3,480 5 , 210 3,020 1,620 958 14 , 900 
Selenium u u u u u u u 
Silver u u u u u u u 
Sodiu11 u u 74 2 1,100 325 586 4,720 
Thall i uro u u u u u u u 
Vanadiuro 66 59 4 l 69 55 42 42 
Zinc 95 82 184 350 89 116 151 
Cyanide 4 . 6 u u u u u u 

u - Element was undetected in sample. for detection limits, se• Appendix C. 
R - Data w•r• rejected because analytical quality criteria were not met. See Appendix D. 



TADLK H 

SUlfflAllr or IIIORGAJIIC ABALYsgs roa SEDIKEIIT SMU'f.!:S FRON SBEEP CJlEE~ 

~,~\ 
(Saaplea Collected February 10, U&a) 

(mg/kg) 

A 
( -...:::::::::: ---- ~ ~ (Nowell 

Mill Site) 
Element scs l scs 2 scs J scs 4 scs 5 scs 6 scs 1 scs a scs 9 

lduminurn 8,6)0 10,200 7,990 1),200 5,570 12,300 ll, 200 11,700 12,60 0 
Antimony u u u u u 46- u u u 
Arsenic 4. 7 l 3 11 22 8.1 155 23 48 11 \.-I 
Bari um R R R R R R R R R 
Oeryllium u u u u u u u u u 
Cadaium 5.6 1. l 5.) 11 5.9 )1 9.7 1 3 9 .0 
Calcium I, ·100 2,990 2,9)0 2,950 1,930 3,820 3,190 5,700 2 , 920 
Chroaiiura )) 49 )1 63 22 49 54 0 56 
Cobalt 8 . 2 11 6.9 14 3. 8 15 13 20 l 3 
Copp"r H 33 26 52 30 255 59 93 57 
Iron 19,200 22,500 16,200 30,600 19 ,000 34,900 28,000 37,600 27,8 0 0 
l,oad 2. 5 JO ). 4 4. 4 2.0 1,550 4 . ) 19 ). 8 .,.., 
Hagnosium r, • JIO 7,610 5,640 9,350 3,700 1, 750 8,600 9,640 8 , 520 
Manqanese 269 304 18) 399 215 462 497 507 479 
Heccury u u u u u J. a_, u 0. 15 u 
Nickel 36 11 29 56 25 41 51 81 58 
Potassium )60 l , I 4 0 420 711 286 l , 410 811 l, 240 697 
Seleniura u u u u u u u u u 
Silver u u u u u 95 u u u 
Sodiua1 ll u u 376 u 432 401 u 37) 

Thalliura lJ u lJ u u u u u u 
x_,anadiu11 37 51 4 2 52 23 50 52 58 50 
Zinc 75 19 51 109 58 1 ,94 0 106 l 79 10 5 
Cyanido u u u u u u u u u 

V 
U - E:lo,cont \.135 undntec ted in sa111ple, for detecti o n limits, see ilppendiK C. 
R - Data were r e jected becauso dnalytical quality criteri a wece not aat. Sea Appendix D. 
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TABl..11: 15 

SUlt/1AllY 01' ll'tOIIGAIUC AJIU OJI.GAJIIC AJIALTS£S 

I' O II D9JUS TIC lfit LL SAN.P UtS 
(Saaples Collected l'obruary I and 9, 1911) 

I 11g/_l) 

Clemont OW l ow 2 ow) ow 4 OW 5 

Aluminum u 0. 6 ll 0.110 0 .110 u 
>.ntimony u u u u u 
Arsenic u u 0 . 029 0.012 u 
Oa ri um R R R R R 
Beryl l ium u u u u u 
Cad■ iu• u u u u u 
C.alciura 19.5 4 3. 9 21. 0 18 . 7 51. 6 
Chroaiium u u u u u 
Cobalt u u lJ u u 
Copper u u u 0.019 0.081 
Iron u 1.24 u 0.134 u 
Load 0.0066 0.0095 0.0064 0.0051 0.0058 
Haqnosium 4.96 4 . 14 4. 0 7 5.48 3. 20 
Nanqanese R R R. . R R 

Mercury u u u u u 
Nickel 0.010 0.015 0 . 0 l l 0.014 u 
Potassium 4. 6 2. 55 4.lJ J. 7 2 2. 93 
Selenium u u u u u 
S il ver u u u u u 
Sodium. l). 8 4.15 9.02 14. 6 7.30 
Thallium u u u u u 
Vanadium u u u u u 
line u O .O lJ u u 0 . 020 
~anida u u u u u 

Cthylbenzene NA 0.001 u u u 
Total Xyl•n•s NI\ 0. 002 u u u 
Trichloroelho111e NI\ u u 0.0006 u 
Toluene NI\ u u u 0.0005 

Compound not analyzed tor in this sa ■ple. NI\ -

u -
R 

£leme11t v a s 11nd0tecte<l in s~ Mple . ror detection limits, see Appendix C. 
D•ta Ye1e rejected bocduse analytical quality critoria wero not ■et. Soo Appendix 0. 

rede r al Priaary 
Drinking Wator 

ow 6 Standard 

u _,,; 

u 
0.005) 0.05 
R 1.0 
u 
u o. 01 

50.2 
u 0.05 
u 
0.015 
o. 09 
0.0037 0.05 

11. 9 
R 
u 0.002 
u 
5.81 
u 0. 0 l 
u 0.05 

l O. l 
u 
u 
u 
u 

u 
u 
u 
u 



TAJll.E 17 

SUKHARI or IIIORGAIIIC A.KALYSES roa WJ\TER SAKPLES raoK SDEEP CllEEE 

~~~\\ 
(Saaples Collected rebruary 10, 1911) 

~ 
(■g/1) 

r '-...._ 

------------
~ "' (Hine PortAl) 

E:lemont sew l sew 2 sew 3 sew 4 sew s sew 7 sew a sew 9 

Alumi nura u u u u u u u u 
Antimony u u u u u u u u 
Arsenic u u u u u u u u 
Ila r i um n R R n R R R R '-' 
0eryllium u u u u u u u u 
Cadmium u u u u u u u 0.050 
Calciu11 1 6. 6 170 17. 0 17.7 16.8 16.0 4 5. J 12. 6 
Ch roiai uru u u u u u u u u 
Cobalt u u u u u u u u 
Copp~< 0. 010 0. 021 0.022 0.016 u 0.015 0.019 0 .02 8 
Iron u 0. 100 0 .1]8 0.121 u 0 .118 0. 202 u 
Le Ad 0. 00-16 0.0046 0.0043 0.0081 0.0049 0. 0051 0.0069 0.0015 

w Ha qnosi u n1 1.3 5 l. 2S 1 . 2 6 1. 59 1.29 1. 28 1.03 l. 24 
w Mangan('se R n R n R R R R 

Me rcury u II u u u u u u 
Nickel u 0. 011 u u u u 0.025 u 
Pot a 55 i lllll 0.810 0.910 0.600 1. )1 0.6)0 0.630 2. 86 u 
S•lenium u u u u u u u u 
Silv"r u u 0. 011 0. 023 u u u u 
Sodium l. 98 1.41 1.166 2 .53 l. 22 u l O. 2 l. 48 
Thalliu" u u u u u u u u 
Vanadium u u u u u u u u 
\inc u u u u u u u u 
Cyanide u n u u u u u u 

\._/ 
U - EloMont Vd5 ,rndoteclotl in sample. for detection limits , see Appendix C. 
R - D•ta were rojucted becdus~ analytical quality cr iteria wee• not met. See Appendix 0 . 
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Five surface water samples were collected from Sheep Creek down­
stream of the Novell Hill Site (Figure 4) . Table 17 includes a summary 
of the inorganic elements detected in the downstream samples (SCV 1 -
SCV 5) . A total of nine TCL inorganic elements were detected in at 
least one of the samples. Sample SCV 2, collected at the drinking in­
take on Sheep Creek, revealed no detectable levels of TCL organic com­
pounds. 

13.3 Sheep Creek Hine Portal 

The mine portal sediment sample (SCS 8) was collected from the mine 
drainage ditch approximately 200 feet downstream of the portal. Two 
additional sediment samples we r e collected in Sheep Creek to charac­
terize background conditions (SCS 9) and downstream conditions (SCS 7) 
(Figure 4). Tab l e 16 includes a summary of the inor ganic elements de­
tected in the sedimen t samples. A total of 17 TCL i norganic elements 
were aetected in t he mine drainage sample, and 16 TCL inorganic elements 
were detected in the two Sheep Creek sediment samples. 

A sing l e water sample was collected from the mine drainage ditch 
(SCV 8). Two additional water samples were collected from nearby 
locations on Sheep Creek (SCV 7 and SCV 9) (Figur e 4). Table 17 in­
cludes a summary of the inorganic elemen ts detected in the samples. A 
total of eight TCL inorganic elements vere detected in the mine drainage 
water, while six elements were detected in at least one of the Sheep 
Creek samples . 

13.4 QA/QC Samples 

A single transport blank was prepared for the water samples col­
lected during the SI. An additional volatile organic analyses (VOA) 
blank was sent vith a second shipment of vater samples. Table 18 sum­
marizes the TCL compounds and elements detected in the blank samples . A 
total of two TCL organic compounds and four inorganic elements vere 
detected in the field blank . Two volatile compounds were detected in 
the VOA blank. 
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