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In ac tive and Aban doned Mine Lands—Spada Lake
and Ce cile Creek Wa ter shed Analysis Units,
Sno ho mish and Oka nog an Counties, Wash ing ton
Rich ard W. Phipps, Don ald T. McKay, Jr., Da vid K. Nor man, and Fritz E. Wolff
Wash ing ton Di vi sion of Ge ol ogy and Earth Re sources
PO Box 47007; Olym pia, WA 98504-7007

IN TRO DUC TION

Wash ing ton State con tains more than 3,800 in ac tive
and/or aban doned metal mines lo cated on pri vate,
state, fed eral, and tribal lands (Fig. 1) (Huntting, 1956;
U.S. Bu reau of Mines, 1995). Most of these mines be -
came in ac tive prior to the en act ment of en vi ron men tal
laws re quir ing rec la ma tion (Nor man, 2000). Con di -
tions at these sites are largely un doc u mented. Prob lems 
can in clude phys i cal haz ards, such as open shafts, col -
laps ing adits, and der e lict struc tures (Fig. 2). Less ob -
vi ous prob lems may in clude substan dard wa ter qual ity, 
such as acid mine drain age (AMD) and met als trans -
port to sur face and ground wa ter. Many mine open ings
now serve as crit i cal hab i tat for bats and other wild life
(Tuttle and Tay lor, 1994).

Previously in Wash ing ton State there has been no
sys tem atic da ta base of in ac tive and aban doned metal
mines (Nor man, 2000). Pre vi ous work by the De part -
ment of Nat u ral Re sources (DNR) has had a dis tinctly
com mod ity-ori ented fo cus (Huntting, 1956; Derkey
and oth ers, 1990). Our cur rent goal is to build a sin gle
da ta base and geo graphic in for ma tion sys tem (GIS)
cov er age of ma jor mines in the state—to be known as
the In ac tive and Aban doned Mine Land (IAML) in ven -
tory. Doc u men ta tion will fo cus on phys i cal char ac ter -
is tics and haz ards (open ings, struc tures, ma te ri als, and
waste) and wa ter-re lated is sues (acid mine drain age
and/or met als trans port). Ac cu rate lo ca tion, cur rent
own er ship, and land sta tus in for ma tion will be in -
cluded. Ac qui si tion of this in for ma tion is a crit i cal first 
step to de ter mine if re me dial or rec la ma tion ac tiv i ties
are war ranted. Open-File Re ports (OFRs) will pro vide
writ ten doc u men ta tion on mines or groups of mines
within spe cific min ing dis tricts or coun ties.

More than 3800 min eral prop er ties have been lo -
cated in the state dur ing the last 100 years (Huntting,
1956). Many are un de vel oped pros pects of lit tle eco -
nomic im por tance. In con sid er ing the pop u la tion to in -
clude in the IAML in ven tory, we have iden ti fied about
60 sites that meet one or more of the fol low ing cri te ria:
(a) more than 2000 feet of un der ground de vel op ment,
(b) more than 10,000 tons of pro duc tion, (c) lo ca tion of 
a known mill site or smelter. This sub set of sites in -
cludes only metal mines no lon ger in op er a tion.

We have cho sen to use the term in ac tive in the pro ject’s ti tle
in ad di tion to the term aban doned be cause it more pre cisely de -
scribes the land-use sit u a tion re gard ing min ing and avoids any
po lit i cal or le gal im pli ca tions of sur ren der ing an in ter est to a
prop erty that may re-open with changes in eco nom ics, tech nol -
ogy, or com mod ity im por tance.

Cecile Creek WAU

OKANOGAN CO.

SNOHOMISH CO.

Spada
Lake
WAU

Fig ure 1. Dis tri bu tion of in ac tive and aban doned mine lands sites in Wash ing -
ton (USBM, 1997). Shaded ar eas de pict wa ter shed anal y sis units (WAU) se lected 
for this pro ject.

Haz ard Note/Dis claimer: In ac tive and aban doned mines can pres ent
haz ards to life and limb. Haz ards in clude, but are not lim ited to: un sta -
ble or hid den shafts and highwalls, un sta ble adit walls and ceil ings,
shafts cov ered by de te ri o rat ing tim bers, deep pools of wa ter, poi son -
ous gases, de pleted ox y gen, dan ger ous chem i cals, and un sta ble ex -
plo sives. DGER per son nel did not en ter any mine open ings dur ing this
re con nais sance.

rock dump

outcrop

adit

vein

stope

B

A
aditportal

raise
orebody

winze
stope

orebody

drift

outcrop

shaft

sump

collar

Fig ure 2. Typ i cal un der ground fea tures and ter mi nol ogy for a mine on a vein
sys tem (Tuttle and Tay lor, 1994). [Re printed with per mis sion from Bats and
Mines, Re source Pub li ca tion No. 3; Bat Con ser va tion In ter na tional, Inc., PO Box
162603, Aus tin, Texas 78716; 512-327-9721; www.batcon.org.]
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Cre ation of the state-managed IAML da ta base is a co op er a -
tive ef fort be tween DNR, the U.S. For est Ser vice (USFS), the
U.S. Bu reau of Land Man age ment (BLM), the U.S. En vi ron -
men tal Pro tec tion Agency (EPA), and the Wash ing ton De part -
ment of Ecol ogy (DOE). DNR’s Di vi sion of Ge ol ogy and Earth
Re sources (DGER) is the lead agency. To date, USFS con tracts
have been the prin ci pal source of fund ing, with other con tri bu -
tions com ing from DNR and EPA.

METHODS

Al though this is not the first IAML re port pub lished, it de scribes 
a pro ject ini ti ated dur ing the field sea son of June through Sep -
tem ber of 2000. The pro ject was to con duct an in ven tory and
field in spec tions of aban doned mine sites in geo graph i cally dis -
sim i lar ar eas with no ta ble min ing his to ries. A state wide sur vey
of ma jor aban doned and in ac tive metal mines (Derkey and oth -
ers, 1990) shows con cen tra tions of his tor i cal min ing ac tiv ity
through out the Cas cades and across most of north east ern Wash -
ing ton (Fig. 1). In west ern Wash ing ton, many of the known sites 
are clus tered in Snohomish County, along the west-cen tral por -
tion of the Cas cade Range (Sul tan–In dex area). In east ern
Wash ing ton, a sim i lar con cen tra tion is found in the high lands of 
Okanogan County (Loomis–Oroville area).

As we thought about the pro ject, the need for a wa ter shed
 approach be came ev i dent. Ex am ining aban doned mine sites on
a wa ter shed ba sis al lows for more ef fi cient, ef fec tive, and ob jec -
tive rec la ma tion plan ning. A wa ter shed ap proach pro vides a de -
tailed look at the con di tion of in di vid ual aban doned mine sites
and helps pin point prob a ble sources of met als trans port. This
ap proach also in te grates well with wa ter shed anal y sis work con -
ducted by other agen cies, wherein a wa ter shed can be treated as
a whole and ac tion sites within any given wa ter shed can then be
pri or i tized.

Based on the lo ca tions of his tor i cal min ing dis tricts with re -
spect to sur face wa ter and pub lic lands, one wa ter shed anal y sis
unit (WAU) was se lected in each of these ar eas. In Snohomish
County, we se lected the Spada Lake WAU, which in cludes por -
tions of the old Sul tan and Silver ton min ing dis tricts, as well as
the Spada Lake Res er voir, the mu nic i pal wa ter sup ply for the
city of Everett. In Okanogan County, we se lected the Ce cile
Creek WAU, which in cludes por tions of the old Palmer Moun -
tain and Gold Hill min ing dis tricts, as well the Sinlahekin Wild -
life Rec re ation Area, man aged by the Wash ing ton De part ment
of Fish and Wild life (WDFW).

 We di vided our re search for this pro ject into lit er a ture re -
view and field in spec tion. Our lit er a ture re view built upon in -
for ma tion about min eral oc cur rence and pro duc tion at the mine
sites from three da ta bases:

z The Min eral In dus try Lo ca tion Sys tem (MILS) ta ble of the
Min erals Avail abil ity Sys tem (MAS), com piled by the U.S.
Bu reau of Mines (USBM, 1995). When the USBM closed in
1996, the da ta base was trans ferred to the U.S. Geo log i cal
Sur vey. 

z An elec tronic ver sion of In ven tory of Wash ing ton Min erals,
Part II—Me tal lic Min erals (Huntting, 1956)

z An elec tronic ver sion of Metal Mines of Wash ing ton—Pre -
lim i nary Re port (Derkey and oth ers, 1990)

These three da ta bases were de signed for re search ing min -
eral avail abil ity, so their util ity was lim ited. While each da ta -
base was valu able for cer tain in for ma tion not avail able in the
other da ta bases, they each had their own short com ings for the
pur poses of the pro ject. For ex am ple, MAS/MILS is a fairly

com pre hen sive list of mines, but some mine lo ca tions are in ac -
cu rate. Derkey and oth ers (1990) has ac cu rate lo ca tions, but
lists only 541 of the larger mines (those with doc u mented ore
pro duc tion in ex cess of $1000). Huntting (1956) is more com -
pre hen sive than Derkey and oth ers (1990), but there is no in for -
ma tion on newer mines. Also, be cause Huntting did not list lat i -
tude and lon gi tude, his lo ca tion data could not be en tered di -
rectly into a GIS cov er age to place sites on a map. Nev er the less,
these da ta bases pro vided a good foun da tion.

Plotting the mine co or di nates from MAS/MILS and Derkey
and oth ers (1990) was our first step. We pre pared maps showing
the lo ca tions of doc u mented mines rel a tive to hydrologic fea -
tures, trans por ta tion in fra struc ture, and pub lic land own er ship.
These maps were com pared to USGS and DNR quad ran gle
maps that dis played other fea tures such as rec re ational fa cil i ties
and sig nif i cant struc tures. Mines within the cho sen WAUs were
iden ti fied, and the search for ad di tional in for ma tion sources on
those mines com menced.

Lit er a ture re view pro vided in for ma tion about lo ca tion, ac -
cess routes, ex tent of un der ground work ings and sur face de vel -
op ment, pres ence of acid-producing or -neu tral iz ing min er als,
po ten tial for bat hab i tat, and prox im ity to wa ter. Sites were pri -
or i tized for field in spec tion based on the ex tent of un der ground
ex ca va tions, pres ence of mul ti ple mine open ings, and po ten tial
for acid mine drain age and met als trans port to sur face and
ground wa ter. We added to the sites iden ti fied through the da ta -
bases when other mines in the study ar eas were iden ti fied else -
where in lit er a ture or dis cov ered dur ing field in spec tions.

Field in spec tions were per formed to ver ify lo ca tions, de -
scribe phys i cal haz ards, and iden tify wa ter-quality prob lems.
Be cause un der ground mine work ings pose haz ards such as un -
sta ble ceil ings and floors, hid den shafts, poi son ous gases, de -
pleted ox y gen, dan ger ous chem i cals, and ex plo sives, DNR staff
were in structed not to en ter any open mines. De tails on un der -
ground work ings were com piled through lit er a ture re view, ex -
cept to the ex tent that an ob ser va tion could be made from out -
side the mine por tal (for ex am ple, ob serv ing that an adit con -
tained stand ing wa ter and was col laps ing near the por tal).
There fore, all di men sions re ported for un der ground work ings
ob served dur ing field vis its are es ti mates.

A few sites were rel a tively close to ex ist ing roads or trails.
Most sites re quired sig nif i cant over land hikes. We reached some 
of the sites by he li cop ter. The amount of time spent at any given
mine de pended upon the com plex ity of the min ing op er a tion (a
sin gle fea ture or a com plex of sev eral re mote fea tures) and
ranged be tween 15 min utes and 4 hours. At each site, we re -
corded ob ser va tions through use of a form (Ap pen dix A), field
sketches, dig i tal pho tog ra phy, and a handheld global po si tion -
ing sys tem (GPS) unit.

Mine open ings can pro vide crit i cal hab i tat for bats (Tuttle
and Taylor, 1994). While at the mine por tals, we also re corded
ob ser va tions re lated to the po ten tial for bat hab i tat, such as por -
tal as pect, air flow, tem per a ture dif fer ence in side and out side of
the por tal, and pres ence of mul ti ple mine open ings at dif fer ent
el e va tions. Our field in spec tion forms were mod i fied from the
U.S. Bu reau of Mines “AML In ven tory Form” (USBM, 1994)
(Ap pen dix A). This form is com monly rec og nized by other land
man age ment agen cies and is com pat i ble with pre vi ous in ven -
tory work done by oth ers (for ex am ple, Okanogan County
Health Dis trict, 1994). One field in spec tion form was com pleted 
for each mine site.

Iden tifying sites with wa ter qual ity prob lems was usu ally
done by site in spec tion rather than lit er a ture re search: Wa ter
qual ity was as sessed by the fol low ing cri te ria—pres ence of wa -

2  OPEN FILE RE PORT 2003-3



ter on or within mine work ings, waste rock or mill tail ings, and
path ways and chem i cal char ac ter is tics, in clud ing pH, con duc -
tiv ity, and met als con tent.

z Is wa ter pres ent within the mine work ings, waste rock, or
mill tail ings?

z Where is the wa ter go ing? Is it flow ing to other sur face wa -
ters or in fil trat ing back into soil?

z What are the chem i cal char ac ter is tics (pH, con duc tiv ity,
met als con tent) of the wa ter?

If wa ter and/or sed i ment was pres ent, we made field tests
and col lected sam ples for anal y sis at the con trac t lab o ra tory,
Sound An a lyt i cal Ser vices, in Fife, Wash ing ton. Al though we
var ied field tests at some sites to re flec t geo log i c con di tions (for
ex am ple, spe cific met als known to be pres ent at one site but not
oth ers), the pri mary analytes were ar senic, cop per, iron, lead,
zinc, mer cury, and sul fate (Ta ble 1). Con duc tiv ity and pH were
also re corded.

We used the fol low ing equip ment:

z handheld GPS unit (ac cu racy
20–50 feet, de pend ing upon sat -
el lite avail abil ity, sur round ing
to pog ra phy and tim ber can opy
clo sure)

z field test kits (typ i cally test
strips or ti tra tion kits) for iron,
cop per, zinc, lead, sul fate

z dig i tal pH me ter and lit mus pa per

z dig i tal con duc tiv ity me ter

z wa ter and sed i ment con tain ers sup plied by the con trac t 
lab o ra tory (wa ter sam ples for met als anal y sis were
col lected in pre served sam ple con tain ers; oth ers were
unpreserved)

z dig i tal and an a log ther mom e ters (cen ti grade)

z bar o met ric al tim e ter

z dig i tal cam era

z bin oc u lars

z head lamps and high-pow ered flash light

IAML—SPADA LAKE AND CECILE CREEK WA TER SHEDS, WASH ING TON  3

Type of standards 
(applicable Washington Administrative Code) Arsenic Copper Lead Zinc Hardness

Sur face wa ter stan dards (WAC 173-201A,
Stan dard for aquatic life in sur face fresh wa ter,
chronic level max i mums at 100 mg/L hard ness)

190 11.4 2.5 104 100

Ground wa ter stan dards (WAC 246-290,
Wash ing ton State De part ment of Health,
stan dards for ground wa ter, do mes tic
con sump tion)

50.0 1300 15 5000 – – –

Ta ble 1. Wash ing ton State Wa ter Qual ity Stan dards. Metal con cen tra tions are mg/L, un cor -
rected for hard ness; hard ness is in mg/L. – – –, no data



Spada Lake Wa ter shed, Snohomish County, Wash ing ton

SUM MARY

Ge og ra phy

The Spada Lake wa ter shed anal y sis unit
(WAU) (Fig. 3) en com passes ap prox i mately
44,300 acres (69.2 mi2) in the up per reaches of 
the  Sultan River ba sin in Snohomish County.
The rug ged, high-el e va tion ridges and peaks
of the Cas cade Range rim the north ern, east -
ern, and south ern flanks of the WAU (Fig. 4),
ul ti mately di rect ing all sur face wa ter flow
west ward to ward Spada Lake and Culmback
Dam. The pri mary drainages con trib ut ing to
Spada Lake are (north to south)—Wil liam son
Creek, North Fork Sul tan River, Elk Creek,
and South Fork Sul tan River.

Climate

The area has a tem per ate ma rine cli mate, re -
ceiv ing be tween 80 and 140 inches of pre cip i -
ta tion per year. The pre cip i ta tion is strongly
in flu enced by the Cas cade Range front on the
east side of the WAU, so it is not evenly dis -
trib uted. The low est an nual pre cip i ta tion oc -
curs near Culmback Dam on the west ern end
of Spada Lake (el e va tion ~1,500 feet msl) and
falls pri mar ily as rain. The great est an nual
pre cip i ta tion falls pri mar ily as snow near Big
Four and the Sheep Gap Moun tains (el e va tion
~6,000 feet msl).

Veg e ta tion

Veg e ta tive cover is pri mar ily co ni fer for est,
mostly split be tween very ma ture and im ma -
ture (har vested and re for ested within the last
few de cades). Dense un der brush (dev ils club,
vine ma ple) dom i nates val ley floors and pe -
riph eral drainages.

Land Own er ship

Land own er ship (Fig. 5) is mostly pub lic. The
State of Wash ing ton owns ap prox i mately 60
per cent of the land, man aged as ei ther com -
mer cial for est land (fi du ciary trust) or as Nat -
u ral Re source Con ser va tion Ar eas for pres er -
va tion and rec re ation. The U.S. For est Ser vice 
man ages ap prox i mately 20 per cent of the
WAU, pri mar ily for rec re ation pur poses. Ap -
prox i mately 15 per cent of the area—the land
im me di ately sur round ing Spada Lake res er -
voir and ex tend ing up stream along the lower
reaches of Wil liam son Creek—is man aged as
mu nic i pal wa ter shed. The re main ing land
(<5%) be came pri vately owned through the
pat ent ing of mine claims many years ago. Two 
such pri vately owned ar eas are the group of
claims in the north ern most por tion of the
WAU (in clud ing the “45” and Lit tle Chief
mine sites) and a smaller group of claims at
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the south east ern edge of the WAU (in clud ing
the Sul tan King mine).

Sur face-Water De vel op ment

The most sig nif i cant sur face-water de vel op -
ment in or near the WAU is the Spada Lake
res er voir (and Henry M. Jack son Hy dro elec -
tric Pro ject) on the Sul tan River, a trib u tary to
the Skykomish River. It is op er ated by the
City of Everett and Snohomish County Pub lic
Util ity Dis trict No. 1 as a mu nic i pal wa ter
sup ply and for hy dro elec tric power gen er a -
tion. The Sul tan River was first de vel oped in
1917 as a wa ter sup ply source for the City of
Everett. The res er voir was cre ated in 1965
with the com ple tion of the Culmback Dam,
pri mar ily to pro vide wa ter sup ply stor age. In
1984, the dam was raised 90 feet as part of
the Henry M. Jack son Hy dro elec tric Pro ject.
 Approximately 7 miles to the west, ad di tional
stor age ca pac ity is pro vided off-channel by
the Chap lain Lake res er voir, from which mu -
nic i pal wa ter sup plies are drawn. Cur rently,
the Sul tan River is the pri mary source of wa ter 
for more than 410,000 peo ple in Snohomish
County (Pa cific Ground wa ter Group, 1995).

Ge ol ogy and Min er al i za tion

The Spada Lake WAU is un der lain mainly
by Ter tiary granodiorite and tonalite of the In -
dex batholith and mid-Cretaceous to Ter tiary
slate, phyllite, semischist, gray wacke, and
argillite of the West ern mélange belt (Ta bor
and oth ers, 1988, 1993). Sand stone and ar gil -
lite in the mélange belt grade east ward into
slaty argillite, slate, phyllite, and semi schist in 
the up per Sul tan Ba sin area (Ta bor and oth ers, 
1993).

Gra nitic rocks in truded the older sed i men tary rocks of the
Cas cades dur ing the Cre ta ceous and early Ter tiary. Most of the
ore de pos its of the Spada Lake ba sin oc cur as hy dro ther mal de -
pos its in fis sures, min er al ized joints, and shear zones in or close
to gra nitic bod ies (Moen, 1976). Veins range from frac tions of
an inch to as much as 15 feet thick, with the av er age be ing about
3 feet. Com mon ore min er als in clude py rite, pyrrhotite, ar seno -
py rite, chal co py rite, ga lena, and sphalerite (Moen, 1976). An
ex cep tion to the fis sure-vein type of min er al iza tion is the Sun -
rise brec cia pipe, which is an el lip ti cal brec cia zone caused by
in jec tion of diorite that arched and frac tured the al ready meta -
mor phosed brit tle sed i men tary rocks (Can non-Hicks As so ci ates 
Ltd., 1970).

Mining His tory

The early his tory of min ing de vel op ment and op er a tion in the
Sul tan Ba sin is sum ma rized in the fol low ing ex cerpt (Carithers
and Guard, 1945):

“Pros pecting in the re gion in and around the Sul tan Ba sin
be gan some time af ter 1874, when sil ver was first re ported in the
Sil ver Creek Dis trict. The first ma jor dis cov ery was in 1891,
when the “45” vein was found. The de vel op ment of the area was
slow and closely linked with the growth of trans por ta tion fa cil i -
ties. Early in the 1890s, the Great North ern Rail way main line
was built though Sul tan and In dex, and an other line was com -

pleted that con nected the Monte Cristo dis trict with Everett.
This stim u lated de vel op ment of the en tire area, and in 1896 the
“45” mine be came the first pro ducer in the ba sin. The ship ments
from this prop erty de pended upon the Everett and Monte Cristo
Rail way, whose op er a tion was in ter rupted by wash outs of the
right-of-way. In an at tempt to main tain pro duc tion, the “45”
mine op er a tors con structed a pun cheon road con nect ing the
mine with the Great North ern Rail way near Sul tan. This road
opened the ba sin to horse-drawn wag ons, and aided de vel op -
ment con sid er ably. Feeder trails and roads were built, and later
the Flor ence Rae and the old Iowa mines be came small pro duc -
ers. The road from Sul tan to Olney Pass was im proved by de -
grees dur ing log ging op er a tions, and in 1935 this grav eled road
was ex tended into the ba sin by the Ci vil ian Con ser va tion Corps. 
From 1937 to 1941 sev eral more small ship ments were made
from the Flor ence Rae and Iowa mines. The old roads over
which ore was hauled from the for merly op er at ing prop er ties are 
now washed out or oth er wise de te ri o rated, and a few branches
are needed from the pres ent grav eled road to again bring trans -
por ta tion fa cil i ties to most of the min ing prop er ties of the ba sin
area.

“None of the mines in the Sul tan Ba sin had more than a brief
or spo radic re cord of pro duc tion. This is partly due, of course, to 
the dif fi cult ac ces si bil ity of the re gion. Four mines, the “45”, the 
Iowa, the Flor ence Rae, and the Sul tan King have pro duced
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about 4,016 tons of ore val ued at $134,831. The “45” mine, dur -
ing its few years of op er a tion from 1896 to 1902(?), ac counted
for al most 80 per cent of the to tal ton nage and about 75 per cent
of the value.”

Trans por ta tion in fra struc ture con tin ued to be the key fac tor
in mine de vel op ment in this re gion from the first days of pros -
pect ing in the 1870s to the ta per ing off of min ing op er a tions in
the 1970s. In the late 1940s, mine own ers jointly pe ti tioned for
fi nan cial as sis tance and reg u la tory ap prov als for “mine-to-
market” roads to serve both the north and south forks of the Sul -
tan River. This led to fur ther de vel op ment of ex ist ing mines in
the Flor ence Rae and Iowa group, the Sun rise prop erty, and one
of the larg est op er a tions in the WAU, the Kromona mine and
mill com plex in the head wa ters of the South Fork Sul tan River.

Mining op er a tions in these ar eas were quite ac tive through
the 1950s to the 1970s. Since then, a num ber of fac tors have
com bined to limit min ing ac tiv i ties, es pe cially in the North Fork 
drain age. These fac tors in clude con cerns over pos si ble im pacts
to wa ter qual ity in the Spada Lake Res er voir and the es tab lish -
ment of the Morn ing Star Nat u ral Re source Con ser va tion Area.
The only ac cess road into the North Fork drain age area has been
aban doned and much of the orig i nal road bed has been
recontoured to match sur round ing to pog ra phy. No pro duc tion
min ing has taken place for the past 50 years, aside from ex plo ra -
tion tun nel ing and di a mond drill ing (Sun rise mine, 1968–1971;
Flor ence Rae mine, 1970s).

Wa ter Qual ity

The 35 mine sites within the Spada Lake WAU (Fig. 3) are
mostly clus tered among the trib u tar ies and head wa ters above
the Wil liam son Creek and North Fork Sul tan River val leys. Two 
con cen trat ing mills were re port edly built on the val ley floor.
The Sul tan Ba sin Min ing Com pany mill, lo cated near the site of
the Iowa camp on the up per reaches of the North Fork Sul tan
River, may have served a num ber of mines in this area (USFS,
1969). The other mill site is a com plex of per haps three smaller

mills lo cated along Wil liam son Creek near the site of the Lit tle
Chief mine. Min ing ac tiv ity also oc curred at the Kromona mine
and mill site in the south west ern por tion of the WAU along the
mid dle fork of the South Fork Sul tan River. Lit er a ture re search
also iden ti fied pos si ble mill sites in two lo ca tions that we did not 
visit on the ground.

Wa ter was pres ent at 11 of the 12 sites in spected (Ta ble 2).
Six dis played in di ca tions of pos si ble wa ter-qual ity prob lems,
such as vis i ble dis col or ation, low pH, or chem i cal analytes iden -
ti fied in field or lab o ra tory tests. Ta ble 3 sum ma rizes wa ter
qual ity data for these sites. Nat u ral back ground chem i cal lev els
at trib ut able to re gional min er al iza tion were not quan ti fied as
part of this ef fort. Con se quently, in ter pre ta tion of lab data in di -
cat ing only slightly el e vated con cen tra tions of met als and sul -
fate should be con sid ered in this con text.

Some mine open ings ob served from the he li cop ter are dis -
charg ing wa ter but were not ac ces si ble for col lec tion of wa ter-
quality data. None of these sites ap peared to have dis col ored
dis charge, stressed veg e ta tion, or other in di ca tions of sig nif i -
cant wa ter-quality prob lems as ob served from the air.

The Lock wood Py rite mine, which is out side the WAU, is in -
cluded here be cause it may be a source of acid mine drain age.
How ever, dis charge from the adit in fil trates into the ground af -
ter a short dis tance (43 feet) and does not reach the lo cal drain -
age system, which is 2600 feet away. At the time of vis i ta tion,
the main adit was dis charg ing 2 gal lons/min ute. The pH was 2.7
(acidic), and the spe cific con duc tiv ity was 1468 mi cro sec onds
per cen ti me ter. The wa ter sam ple ex ceeded the wa ter qual ity
stan dards for ar senic, cop per, iron, lead, zinc, and mer cury (Ta -
ble 3).

The sites with the low est pH and high est met als con cen tra -
tions were the Kromona mine and mill com plex on the South
Fork Sul tan River and the Lock wood Py rite mine, lo cated
slightly to the west and down stream of the Spada Lake WAU.
Wa ter and sed i ment sam ples from these sites yielded el e vated
con cen tra tions of most analytes. Sites along the North Fork Sul -
tan River dis played lower met als con cen tra tions in dis charge
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Site name Fea ture Sample location Discharge Dis col or ation Lab sam ples?

“45” mine mid-slope adit slight dis charge from adit 2–3 gpm none no

Up per Ma gus adits 1 and 2 slight flow from adit (no dis col or ation) 1–2 gpm none no

Cal u met mine adit 1 foot stand ing wa ter in adit; dis charge over waste rock 2–5 gpm none yes

Do ris mine up per adit mod er ate drain age 2–5 gpm none no

Flor ence Rae
mine

adit 1 (up per) stand ing wa ter; ev i dence of sea sonal dis charge 0–5 gpm none yes

adit 2 (up per) stand ing wa ter none none yes

Iowa mine lower adit stand ing water with ev i dence of dis charge <1 gpm none no

main adits (2) stand ing water none none no

Kromona mine up per (res er voir) adit 2 feet deep in side and drain ing out of adit por tal 2–5 gpm none yes

lower (main) adit sed i ment and wa ter (slightly flow ing);
also cul vert drain ing adit

~1 gpm none yes

mill trick ling through, pool ing ~1 gpm or ange, tur quoise yes

Lit tle Chief mine lower adit sur face flow over out side of por tal ~1 gpm none no

Lock wood Py rite
mine

short (up per) adit standing water none adit walls only no

main (lower) adit acid mine drainage flowing from adit 2 gpm orange yes

Sul tan King mine adit 1 (longest) drainage from caved adit 2–3 gpm waste rock only yes

Sunrise mine lower adit flow from pipe; adit collapsed(?) 1 gpm orange yes

upper adit 1 standing (in adit); also some surface (ambient) flow
outside of portal

none none no

upper adits 2 and 3 standing water inside adit none none no

Ta ble 2. Mine sites with wa ter, Spada Lake WAU



wa ter (where sam pled and de tected), re main ing well within
state ground-wa ter qual ity stan dards (Chap ter 173-201A WAC)
(Ta ble 1), which are es sen tially based on drink ing wa ter. 

Out of the 16 sites known to exist in the North Fork drain age, 
we were able to ob serve only seven from the air and to land and
col lect lab o ra tory sam ples at only four of those seven. Still, the
sites sam pled were the larger mines, and gen er ally more than
one adit was sam pled at a given site. Clearly, wa ter at some of
these mines con tains low con cen tra tions of cop per, zinc, and
sul fates. Though not a sig nif i cant haz ard by them selves, these
sites may be con trib ut ing to cu mu la tive con tam i nant load ing
from other sites. A mill site (Sul tan Ba sin Mining Co.) doc u -
mented along the North Fork Sul tan River near the site of the old 
Iowa camp (USFS, 1969) was not inspected. We were un aware
of its ex is tence at the time, so we did not eval u ate this site on the
ground.

In the Wil liam son Creek drain age, we noted that the two
larg est mines (“45” and Lit tle Chief) were dis charg ing wa ter,
but the wa ter was not dis col ored. Four other mine sites are lo -
cated in this drain age, as well as a clus ter of small mill sites
along the val ley floor west of the Lit tle Chief mine site.

Physical Haz ards

Phys i cal haz ards at sites within the Spada Lake WAU con sist of
open hor i zon tal adits, un known con di tions in side mine work -
ings, rem nants of old mill and tram foun da tions, ma chin ery, and
de bris. Most of the open adits had stand ing wa ter or mud on the
floors and wa ter driz zling from the walls and ceil ing. Al though
these sites are ex tremely re mote, many show signs of re cent hu -
man vis i ta tion. A sum mary of sites with no ta ble phys i cal haz -
ards is pre sented in Ta ble 4. Fig ures 6, 7, 8, and 9 show con di -
tions at the Flor ence Rae mine, Kromona mill site, Kromona up -
per tram land ing, and Lock wood lower adit, re spec tively.

Bat Hab i tat

No bats were ob served at any site, but we iden ti fied the fol low -
ing as hav ing pos si ble bat hab i tat: “45”, Flor ence Rae, Iowa,
Kromona, and Lit tle Chief. A sum mary of hab i tat ob ser va tions
made is pro vided in Ap pen dix D.

SITE-SPECIFIC OB SER VA TIONS

Re con nais sance of the WAU was con ducted by air via he li cop -
ter, ow ing to the in ac ces si bil ity of most sites. Of the 12 mines in -
spected, 11 had wa ter pres ent. The Kromona mine, lo cated in
the up per reaches of the South Fork Sul tan River, was the only
prop erty pro duc ing con cen tra tions of heavy met als ex ceed ing
por tions of the Wash ing ton State wa ter qual ity guide lines (Ta -
ble 1). El e vated lev els of ar senic, cop per and lead were found in
var i ous sam ples from two adits and the for mer mill site (Ta ble
3). A com pre hen sive list of mines within the Spada Lake WAU
is given in Ap pen dix B. Brief nar ra tives of on-site ob ser va tions
dur ing our field vis its of Sep tem ber 2000 are pro vided in Ap -
pen dix C.

“45” Mine

The “45” mine lies at the pre cip i tous head of the Wil liam son
Creek drain age. We ob served only two of the up per adits of this
site from the air. Wa ter drained from or ad ja cent to what may be
tun nel no. 1 (DGER mine map file). Some wood and me tal de -
bris lies on the plat form here that was ap par ently blasted into the 
moun tain side. At what may be tun nel no. 2, a few gal lons per
min ute of wa ter drains from an open adit. Wooden de bris is scat -
tered down the steep slope next to the waste-rock dump.

Bor der Queen Mine

One of three re ported adits found. This 12-foot adit lies ob -
scured by veg e ta tion at the side of the road.

Cal u met Mine

We ob served a ca ble dan gling from trees on the steep ridge lead -
ing down from the Cal u met adit (4650 feet msl). Twelve inches
of clear wa ter stands in side the adit. The wa ter drains a short dis -
tance at about 1 gal lon per min ute be fore in fil trat ing into the
waste-rock dump. A small amount of wood and me tal de bris lies 
near the adit por tal. We were un able to lo cate any of the open
cuts on the Cal u met claim.
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Lo ca tion Ma trix Ar senic Cop per Iron Lead Zinc Mer cury Sul fate pH

Calumet mine—adit water ND ND ND ND 0.013 ND 32 7.48

Florence Rae mine—adit 1 (upper) wa ter ND 0.021 0.16 ND 0.044 ND 18 7.6

Florence Rae—adit 2 (upper) wa ter ND 0.011 ND ND 0.014 ND 8.8 7.72

Kromona mine—lower (main) adit wa ter 0.027 0.018 ND ND 0.016 ND <200* 4*

Kromona mine—lower (main) adit sed i ment 1500 14,000 62,000 83 260 0.26 19 5.79

Kromona mine—waste rock below
tramline

wa ter 0.025 ND ND ND 0.022 ND <200* 7.5**

Kromona mine—upper adit wa ter ND 0.2 0.22 ND 0.021 ND <200* 5*

Kromona mine—millsite wa ter 0.18 0.4 3.0 0.017 0.02 ND <200* 5*

Kromona mine—millsite sed i ment 21,000 63,000 140,000 650 310 0.68 48 4.85

Lockwood Pyrite mine—lower adit wa ter 0.38 1.3 770 0.11 4.0 0.0011 <1600* 2.7*

Lockwood Pyrite mine—lower adit sed i ment 42 260 260,000 40 200 ND 34,000 3.09

Sunrise mine—lower adit wa ter ND ND 4.6 ND ND ND 13 6.6

Sultan King mine—adit 1 (longest) water ND ND ND ND 0.016 ND 40 7.38

Ta ble 3. Sites with chem i cal analytes de tected, Spada Lake WAU. Unit of mea sure: mg/L (wa ter); mg/kg (sed i ment). ND, not de tected; *, value de -
rived from field test be cause non-preserved lab o ra tory sam ple not avail able; **, value in ques tion due to sus pected me ter mal func tion; switched to
lit mus for other pH tests. Lock wood Py rite is ac tu ally lo cated out side the Spada Lake WAU im me di ately to west (down stream). See Ta ble 1, p. 3, for
ap pli ca ble Wash ing ton State wa ter quality stan dards



Do ris Mine

From the air, we ob served waste rock from up per adits and what
ap peared to be one of the adit por tals, where we saw mi nor dis -
charge but no dis col or ation. No wa ter sam ples were col lected
be cause there was no safe land ing spot nearby. Work ings on the
lower vein were not lo cated; lit er a ture doc u ments a shal low
shaft and two 6-foot drifts.

Flor ence Rae Mine

The large stoped-out area at the cliff base mea sures ap prox i -
mately 8 feet tall by 40 feet wide. The ex ca va tion ap pears to nar -
row into an adit that ex tends an un known dis tance into the
moun tain. De bris, in clud ing much pip ing, empty ex plo sives
boxes, and at least five empty 55-gallon drums, lit ters the site.
The in te rior is wet, and wa ter col lects in the lower por tal open -
ing.

Iowa Mine

The mill site re ported to be ad ja cent to the Sul tan River near the
old Iowa camp was not in ves ti gated. The mine open ings are
2000 feet from and 500 feet above the North Fork Sul tan River.
From the air, we ob served stand ing wa ter in the up per and lower
adits, but no dis charge and no dis col or ation. Wa ter flows over
the small waste rock dump.

Kelly Creek Mine

Mi nor ero sion of the heavily iron-stained earth was ob served
from the air in the area of the Kelly Creek adits. No open ings
were seen.

Kromona Mine

We iden ti fied acid mine drain age from the adit and found el e -
vated met als con cen tra tions in the soil in and around the mill
site. Much wood and metal de bris from the col lapsed tram sta -
tion and other build ings lies around and be low the main adit
(Fig. 8).

Lit tle Chief Mine

We lo cated what we be lieve is the lower adit pen e trat ing a near
ver ti cal cliff. We saw no ev i dence of the re ported mill sites (Lit -
tle Chief and Phelps Gla cier)

Lock wood Py rite Mine

Veg e ta tion con ceals the dan ger ous ver ti cal open ing of the par -
tially caved up per adit. This open ing is hid den when ap proach -
ing from above. We iden ti fied acid mine drain age—a high level
of sul fates and dis solved met als in the small amount of wa ter
drain ing from the lower adit (Fig. 9).
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Site Fea ture Con di tion Ma chin ery Com ments

Calumet
mine

adit open,
dis charg ing wa ter

sus pended ca ble, tram
pul ley, old tools, and

metal de bris

Small slide on left side of por tal par tially blocks en trance, but it’s still ac ces si ble.
Adit walls and ceil ing ap pear fairly solid.

Florence
Rae mine

adit 1
(up per)

open, stand ing
wa ter, crammed

full of bar rels, etc.

rem nants of tram sta tion,
nu mer ous (fairly new)

bar rels, pip ing, cor ru gated 
sheet metal, scaf fold ing,

old ex plo sives crates, etc.

Adit crammed full of de bris, pri mar ily bar rels, pip ing, cor ru gated sheet metal, etc.
(Fig. 6). A stope lo cated just to the right of the adit (be tween the two adits)
con tains scaf fold ing, pip ing, and var i ous un iden ti fied equip ment. Rem nants of old
wooden ex plo sives crates were found in and about the mine. More crates were seen
scat tered about well in side the adit. For safety rea sons, we did not con tinue far ther
into the adit to in ves ti gate, so we are un cer tain if it still con tains ex plo sives.

Florence
Rae mine

adit 2
(up per)

open, stand ing
wa ter

none noted This adit is lo cated im me di ately to the south of adit 1. It is not as full of old junk,
bar rels, etc., as adit 1.

Iowa mine main
adits (2)

one open and
tim bered, both

over grown with
brush

none noted Two in ter nally con nected adits about 100 feet apart and at el e va tions of 2895 and
2850 feet. One adit is so densely over grown, the por tal is not vis i ble. The other adit 
had wa ter driz zling over the top of the en trance and some stand ing wa ter in the adit 
it self. Old ver ti cal tim bers were noted in side the jag ged rock en trance.

Iowa mine lower
adit

open; some
dis charge

none noted Branched adit with sin gle en trance and one level of work ings. From the air,
we could see stand ing wa ter in side the adit. An area of lush grass marked a small
amount of sea sonal(?) drain age com ing from the right side of the adit por tal and
drain ing over the waste rock.

Kromona
mine

mill con crete
foun da tions only

none noted Re mains of mill and pow er house con sist of a se ries of large con crete foun da tions
and ma chin ery mounts on a wooded hill side. Foun da tion is in eleven sec tions on
eight lev els, start ing near the river bank and con tin u ing up the hill (Fig. 7).

Kromona
mine

lower
(main)

adit

open, tim bered,
drain ing

tram sta tion with pul leys,
brakes, old con cen trat ing
ta ble (small leach pad?),
rails, pip ing, lum ber with
nails, ca ble, etc. (Fig. 8)

De bris strewn ev ery where. Col lu vium over por tal par tially blocks en trance, but adit 
still quite ac ces si ble. Adit is tim bered and doc u mented to be quite deep with
sub stan tial in ter nal work ings. Could not see end. Three 1-inch+ steel ca bles are
an chored to rock on right side of adit; two are still un der ten sion. All three ca bles
are ly ing in wa ter and will even tu ally rust through and break.

Lockwood
Pyrite
mine

main
(lower)

adit

open, dis charg ing
acid drain age and

met als

none noted Adit open and tim bered; strong sul fur odor. Trash scat tered out side por tal,
in di cat ing re cent hu man pres ence. (Still be ing pros pected?) From por tal, no end
vis i ble (curves left lim it ing vi sion). Con spic u ously dis col ored (or ange) drain age
from main adit.

Lockwood
Pyrite
mine

short
(upper)

adit

caving, but
accessible

none noted Less sig nif i cant fea ture than main adit. End of adit vis i ble with flash light (~15 feet
in from por tal). Por tal par tially blocked by ce dar stump pushed into trench (caved
adit?). Near por tal, ei ther part of orig i nal ceil ing caved or was cut through from
bot tom. Ap proach from up hill side po ten tially dan ger ous, as adit and por tions of
caved ceil ing are not vis i ble from above.

Ta ble 4. Sites with no ta ble phys i cal haz ards, Spada Lake WAU



Mil wau kee Mine

No ev i dence of min ing ob served from the air.

Moun tain Ce dar Pros pect

From the air we ob served a small area of dis -
tur bance in the Moun tain Ce dar claim. We did 
not visit the re ported lower adits at Moun tain
Ce dar.

Sul tan King Mine

We lo cated the larg est adit (no. 1, de scribed as 
1200 feet long in his tor i cal re cords) and pos si -
bly one of the smaller adits (no. 4?). Adit 1
was caved in and drains 2 to 3 gal lons of wa ter 
per min ute. De bris at the site was lim ited to
rusted metal, in clud ing two com pres sors, and
rot ted lum ber.

Sun rise Mine

This site con sists of three open up per adits and 
one closed lower adit. No dis charge from
these adits was vis i ble from the air. The lower
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Fig ure 8. Rem nants of the up per tram sta tion near the main adit at the Kromona mine.

Fig ure 6. Dis carded bar rels, pip ing, and sheet metal in adit at Flor -
ence Rae mine.

Fig ure 7. Foot print of the lower three tiers of the Kromona mill. Five
more tiers are lo cated up hill. Trib u tary to the Sul tan River is in the back -
ground.



adit, where the de vel op ment work in the 1960s and 1970s took
place (Lasmanis, 1995), is col lapsed. A 6-inch di am e ter pipe
pro trud ing hor i zon tally from the ground dis charges or ange wa -
ter that flows about 10 feet to a drain age lead ing to Ves per
Creek, which is trib u tary to the Sul tan River. Some wood and
metal de bris and an empty above-ground fuel stor age tank lit ter
the area of the lower adit. The pH was slightly acidic and sul fate
was mea sured at 13 mg/L. The only metal de tected in the wa ter
sam ple was iron at 4.6 mg/L; ar senic, cop per, lead, zinc and
mer cury were not de tected.

10  OPEN FILE RE PORT 2003-3

Fig ure 9. Out side main adit at the Lock wood Py rite mine. Anal y sis of dis col ored mine drain age (fore ground of photo on left) con firmed acid mine
drain age and dis solved met als. View in side adit por tal (photo on right) shows mas sive sul fide de posit on adit walls and acid mine drain age on adit
floor.



Ce cile Creek Watershed, Okanogan County, Washington

SUMMARY

Geography

The Ce cile Creek wa ter shed anal y sis unit
(WAU) (Fig. 10) en com passes ap prox i mately
36,800 acres (57.5 mi2) in the cen tral por tion
of the Sinlahekin drain age ba sin in north-
 central Okanogan County. This area is tran si -
tional be tween the sparsely veg e tated, roll ing
to pog ra phy and semiarid cli mate to the south
(Fig. 11) and east and the for ested high land
and sub hu mid cli mate of the Wenatchee/
Okanogan Na tional For est and Pasay ten Wil -
der ness to the west. The prin ci pal sur face
 waters are Sinlahekin Creek, Toats Coulee
Creek, and Ce cile Creek. All flow into Palmer
Lake.

The Sinlahekin Val ley forms the cen ter -
piece of the WAU and car ries from the up per
Sinlahekin, Palmer Lake, and the Similk -
ameen River, which are parts of the Chopaka
and Similkameen WAUs to the north. Sin la -
hekin Creek re ceives ad di tional flow from
two drainages within the west ern por tion of
the Ce cile Creek WAU. The first of these
(flow ing in from the north west por tion of the
WAU) is the lower reaches of Toats Coulee
Creek, which has its head wa ters in the
Pasayten Wil der ness (North Fork Toats
Coulee WAU), some 10 miles to the north -
west. The other pri mary drain age is Ce cile
Creek, which flows be tween Tillman Moun -
tain/Gold Hill to the north and Douglas Moun -
tain to the south. Un like the other trib u tary
drainages, the Ce cile Creek drain age ba sin is
en tirely con tained within this WAU.

El e va tion (above sea level) ranges from
about 500 feet along the val ley floor of the
Sinlahekin to about 1700 feet on the west ern bor der of the
WAU. How ever, the vast ma jor ity of the acre age lies be tween
750 and 1500 feet.

Cli mate

The cli mate in this re gion in cludes large sea sonal tem per a ture
ex tremes, from well be low freez ing through out the win ter to
nearly 100ºF in the late sum mer. An nual pre cip i ta tion ranges
from 10 inches on the east ern por tions of the WAU to 25 inches
in the west ern por tion. The ma jor ity of an nual pre cip i ta tion falls 
in the win ter as snow. The spring melt re leases most of this wa -
ter in May and June. In ad di tion to sup ply ing streamflow, a sig -
nif i cant por tion of snow melt in fil trates into soil. This ground
wa ter slowly dis charges to trib u tary streams and even tu ally to
Sinlahekin Creek, pro vid ing a rel a tively low but con stant base
flow dis charge for the re main der of the year (Mont gom ery Wa -
ter Group and oth ers, 1995).

Veg e ta tion

Veg e ta tive cover var ies from a nearly shrub-steppe land scape
on the east ern por tions of the WAU (and some south-facing

slopes else where) to open pon der osa pine and grass in the cen -
tral por tion to mod er ately closed can opy ar eas of Douglas fir
and west ern larch in the higher el e va tions on the west ern fringe
of the WAU. Springs are typ i cally flagged by small groves of
quak ing as pen and other hard woods im me di ately downgradient.

Land Own er ship

The State of Wash ing ton owns or man ages about 85 per cent of
the to tal land area, ei ther as harvestable for est land or as the
Sinlahekin Wild life Rec re ation Area, man aged by the Wash ing -
ton De part ment of Fish and Wild life (WDFW). The U.S. Fish
and Wild life Ser vice (USFW) man ages sev eral small par cels,
U.S. Bu reau of Land Man age ment (BLM) ac counts for 5 per -
cent, and pri vate land own er ship makes up the re main der.

Pub lic rec re ation is sea son ally in tense due to big-game hunt -
ing, off-roading, cross-coun try ski ing, and horse back rid ing.
For mer pat ented min ing claims near Gold Hill (Fig. 12), owned
in fee sim ple, are be ing de vel oped for large-lot res i den tial us -
age. Cat tle graz ing and or chard op er a tions use avail able sur face
and ground wa ter in and around some mine sites.
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reaches of the Sinlahekin Creek ba sin. Num bers iden tify aban doned and in ac tive mine
sites: 1. Black Bear mine, 2. Bunker Hill mine, 3. Cleve mine, 4. De troit-Windsor mine,
5. Dou ble Stan dard mine, 6. E Plu ri bus mine, 7. Eclipse mine, 8. Frankie Girl mine, 9. Glad -
stone(?) mine, 10. Gold Crown mine, 11. Gold Hill mine, 12. Golden Fleece mine, 13. Her cu -
les mine, 14. John Judge mine, 15. Lit tle Falls mine, 16. Lucky Strike mine, 17. Oro Fino
mine, 18. Palmer Moun tain tun nel, 19. Pros pect mine, 20. Red Jacket mine, 21. Se cu rity
mine, 22. Sum mit mine, 23. Sum mit mill site, 24. Tun nel mill site, 25. un named mine, 26.
Utica mine, 27. War Ea gle mine.
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Ge ol ogy and Min er al iza tion

Ce cile Creek WAU is un der lain mainly by
Tri as sic grano diorite, orthogneiss, and meta -
vol can ic and metasedimentary rocks (Rine -
hart and Fox, 1972; Stoffel and oth ers, 1991).
Ore mineralization oc curs as quartz fis sure
veins pen e trat ing open ings in argillite, lime -
stone, con glom er ate, quartz ite and green -
stone. De posits ap pear to be small and near-
surface. Many veins pinch out in less than 100
feet of pitch and stope length. The veins range
from string ers less than 1 inch thick to mas -
sive quartz veins 20 feet thick.

Ore min er als pres ent are py rite, ar seno py -
rite, chal co py rite, ga lena, sphalerite, schee -
lite, ar gen tite, proustite, pyrargyrite, na tive
sil ver, and free gold.(Moen, 1976).

Mining History

The town of Loomis is cur rently a cross road
with a small store and res tau rant. In 1870, it
was a re mote win ter cat tle sta tion. In 1871,
lode gold was dis cov ered near the base of
Chopaka Moun tain, im me di ately north of the
Ce cile Creek WAU. Hiram F. Smith, later a
mem ber of state leg is la ture, was cred ited with
the dis cov ery and ini tial de vel op ment of this
claim (Moen, 1982). In 1886, the open ing of
nearby In dian res er va tion lands for pros pect -
ing cre ated a rapid in flux of min ers to the area. 
By 1891, the three-block-long main street of
Loomis was lined with build ings, in clud ing
eight sa loons and two dance halls (Bar lee,
1999). Fig ure 13 shows the town circa 1900,
near the height of its de vel op ment. The early
his tory of this area is well sum ma rized in
“Min ing in the Pa cific North west” (Hodges,
1897).

One of the first sites of pro duc tion was on
the south end of Palmer Moun tain at the Black 
Bear and War Ea gle group of five claims
(Bethune, 1891; Landes and others, 1902).
Pro duc tive work ings in this com plex reached
a depth of 190 feet, which en cour aged in vest -
ment in ex pan sive work ings else where on the
moun tain.

At the base of the moun tain, near the town
of Loomis, the Palmer Moun tain Gold Mining 
& Tun nel Com pany fol lowed shortly there af -
ter with a highly pub li cized cross-cut tun nel to 
be driven through the base of the moun tain
3600 feet hor i zon tally to a depth of 1200 feet.
By the late 1890s, the com pany had driven
250 feet by hand, with en cour ag ing re sults.
The pro posed ex pan sive mill had not yet been
built. A flume from Toats Coulee Creek, one
mile to the west, was be ing con sid ered for
power gen er a tion for air drills, tramways, and
re duc tion plants at the tun nel site. [Our re cent
site in spec tion re vealed ev i dence of the flume
serv ing two old mill sites near the mouth of
Toats Coulee Creek, but noth ing ex tend ing
across the Sinlahekin Val ley to the tun nel site
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Fig ure 11. Con crete foun da tions for the nine-stamp mill at the base of Palmer Moun tain.
Fore ground and back ground show the open, sparsely veg e tated ge og ra phy of the Ce cile
Creek WAU. View to the southwest.
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on Palmer Moun tain. It is more likely
that power was gen er ated at the base of
Toats Coulee and trans mit ted by line to
Palmer Moun tain.]

An other prom is ing op er a tion was
the ap pro pri ately named Sum mit mine
(a.k.a. Grand Sum mit, Palmer Moun tain 
Sum mit, Al ice) at the top of Palmer
Moun tain. By the turn of the cen tury,
min ers had sunk just one shaft and one
adit, about 50 feet each (Hodges, 1897).
Af ter the brief re de vel op ment in the late
1930s to cap ture the price in crease in the 
gold mar ket, the Sum mit mine had ex -
panded to a to tal of 1200 feet of work -
ings on three lev els and an amal gam -
ation mill (Huntting, 1956; DGER mine
map file). From the lit er a ture, it is not
clear whether the mill was on Palmer
Moun tain with the mine prop erty or if it
was one of the doc u mented mill sites
near the mouth of Toats Coulee Creek.
[Ae rial pho tog ra phy does not re veal any 
in di ca tion of a mill site (large build ings, tail -
ings) near the mine site. Cur rently, the prop -
erty is fenced and posted “no tres pass ing”. In -
hab ited dwell ings ex ist near the mine por tals
in the south east ern end of the pat ented mine
claim.]

About a mile to the north west (just north
of the bound ary of the Ce cile Creek WAU),
the John Judge mine (a.k.a. Lead ville or Den -
ver City) de veloped its un der ground work ings 
be fore the turn of the cen tury, even tu ally
including 2500 feet of adits and shafts
(Rinehart and Fox, 1972).

To the north east, re dis cov ery of sul fide
ores, which pre vi ous pros pec tors passed over
as use less, prompted fur ther de vel op ment of
sites such as Cop per World and Ivanhoe mines 
(also slightly out side of the Ce cile WAU).

The Se cu rity mine, lo cated at the west ern
base of Palmer Moun tain, is not men tioned in
early lit er a ture. Doc u mented work ings are
known to in clude a 620-foot adit and a 200-
foot adit (DGER mine map file), but the ac tual 
dates of de vel op ment re main in ques tion.

Across the Sinlahekin Val ley in the Toats
Coulee drain age, the prop er ties that be came
the Eclipse and Dou ble Stan dard mines were
dis cov ered in the 1890s, while mine de vel op ment on Gold Hill
(im me di ately south of Toats Coulee) was well un der way, with a
num ber of shafts rang ing from 10 to 85 feet in depth within
claims such as E Plu ri bus, Frankie Girl, Golden Fleece, and
Cleve. South of Gold Hill, the lower reaches of the Ce cile Creek
drain age sup ported work ings (~50-foot shafts, shal low adits,
sur face cuts) at the Her cu les, Lit tle Falls, and Red Jacket mines.
How ever, no ref er ence to the Lucky Strike mine (near the head -
wa ters of Ce cile Creek) was found in early lit er a ture.

At the base of Douglas Moun tain, the Utica mine and its
north east ex ten sion, Oro Fino, had sev eral shal low shafts, a
short cross cut adit, and a sur face cut, but no re cords were found
in di cat ing de vel op ment past the turn of the cen tury.

Across the Sinlehekin Val ley on the west ern slopes of
Aeneas Moun tain, the De troit-Windsor group of five claims
sank a shaft 100 feet with a cross cut at the 90-foot level.
Bethune (1891) re ported that the miner had plans to con tinue the 
shaft, with ad di tional (deeper) cross cut lev els, how ever, it’s not
clear if this ad di tional work was ever per formed.

The Okanogan His tor i cal So ci ety re lates a va ri ety of an ec -
dotal ex am ples of in vest ment schemes that came to naught, such 
as the Palmer Moun tain tun nel, for which a large nine-stamp re -
duc tion mill was built to lure in ves tors (Fig. 11), only to be torn
down with out hav ing been put into pro duc tion. Moo ney (1976)
writes of a young Ohio law yer, ed i tor of a lo cal news tab loid
(Madre d’Oro, circa 1892), who was tarred and feath ered in the
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Palmer Mountain
tunnel Palmer Mountain

mill site

Fig ure 13. The town of Loomis, near the height of its de vel op ment (circa 1910). Palmer Moun -
tain is in the back ground to the left. The ar row on the right points to the Tun nel mill site, the foun da -
tions of which are shown in Fig ure 11.

Fig ure 14. Lower adit at the Se cu rity mine. Drain age from the adit forms a small oasis in
oth er wise dry shrub-steppe en vi ron ment. Wa ter sam ples re vealed no sig nif i cant wa ter
qual ity prob lems. Cool air flow ing from adit in di cates pos si ble bat hab i tat.



town of Loomis for his fre quent writ ten crit i cisms of the op er a -
tion.

By the early 1900s, most of the area had been pros pected,
sev eral con cen trat ing mills had been con structed, and gold-
silver con cen trates were be ing shipped to Ta coma from sev eral

lo cal mines. How ever, con trary to the ex pec ta tions of many, sig -
nif i cant min ing ac tiv ity did not con tinue much past the ini tial
flurry of the late 1890s to early 1900s. Both be fore this pe riod of 
ini tial pro duc tion, and to some de gree af ter, in de pend ent min ers
con tin ued to “go pher on the sur face”—as Hodges put it—re sult -
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Site name Fea ture Con di tion Com ments

Black Bear
mine

shaft open Deep shaft, <100 feet. Poorly fenced. Drift leading to east observed inside shaft.

Black Bear
mine

shaft open Upper of three shafts; ~50 feet deep; connected to middle shaft by incline. No fence. No water
observed. 

Bunker Hill
mine

lower adit partially open, with
rubble at portal

Partially caved adit enters hillside at bearing of N20E. Inside of adit curves to left, so full
extent not visible (>50 feet). Pool of water inside ~8–10 inches deep; extent unknown.

Bunker Hill
mine

shaft/steep incline open with
unstable collar

Steep incline (45°). Loose material in funnel-shaped opening. Not visible from uphill approach.

E Pluribus
mine

shaft with
prospects nearby

open, unfenced, deep 60-foot shaft following quartz vein (2 feet wide). Diameter of shaft ~4 feet. Fir tree 2 feet in
diameter thriving in waste rock around shaft collar. 

Frankie Girl 
mine

middle adit open, not timbered,
appears sound

Long adit curves to right; no end visible. No standing water, but adit floor and walls damp.
Trash on floor and graffiti on interior walls serve as evidence that site is accessed.

Frankie Girl 
mine

lower adit open, dry,
partially caved

Partially collapsed adit, >100 feet long, bears 224°. Six buildings on downhill side of road,
some partly collapsed.

Gladstone(?)
mine

shaft open, deep ~50-foot vertical shaft, dry with loose rock collar, surrounded by collapsed rail fence.

Gold Crown 
mine

shaft open, fenced with 
3-foot hogwire

~30-foot vertical shaft with water at bottom. Old timbers holding waste rock away from
opening contribute to soft collar. Shaft opening fenced with 3-foot tall hogwire. 

Gold Hill
mine

shaft open, hidden,
water at bottom

12-foot shaft with 2 to 3 feet of water in bottom. Additional water heard (but not seen)
trickling into the shaft. Shaft hidden in brush, just off the road. Fallen branches and tree over
it. No fence.

Hercules
mine

adit partially open Only top 3 feet of adit remains open, the bottom being dammed by a 3-foot tall berm. However, 
it is still accessible. Air in adit stagnant.

John Judge
mine

open shaft open to entry,
soft collar

Open shaft with deteriorated timber collar level with top of waste rock dump. Bridged or
plugged at 40-foot depth.

Security
mine

lower adit open, unstable,
discharging water

Timbered adit with water flowing at about 0.5 gpm. More than 100 feet of open adit visible;
literature suggests it goes back >600 feet.

Security
mine

shaft open, unfenced Vertical shaft located within a 25-foot trench or open cut. Discernable depth >50 feet,
however, light visible part way down shaft appears to be coming from intersection with upper
adit.

Security
mine

upper adit rubble partially closing 
portal, but still open

Adit appears to connect with the shaft ~25 feet above it, about 50 feet into the adit.

Summit
mine

4 shafts, 2(?) adits,
possible mill site

not inspected Literature suggests 4 shafts (300 feet, 100 feet, 20 feet), haulage tunnel 450 feet; 3 levels of
workings totaling 1200 feet, plus a mill site. Not visited.

unnamed
mine

adit with
vertical winze

open Northwesternmost of 3 features at this site is an open adit with a vertical winze located just
inside adit portal. Open and unfenced, dry.

unnamed
mine

adit open, 25 feet long Adit bears 140°; depth 25 feet. No moisture noted. No significant temperature gradient or air
flow noted. Adit open and unfenced.

unnamed
mine

shaft open, 50 feet deep Vertical shaft, 50 feet in depth, open and unfenced. No water observed in shaft.

unnamed
prospect

shaft open, deep 40-foot open shaft, next to an open ditch and three shallow shafts. No drifts observed.

unnamed
prospect

3 shallow shafts,
1 open ditch

open, shallow Open ditch and three shallow shafts (6, 6, and 10 feet) next to a 40-foot open shaft.  No drifts
observed.

War Eagle
mine

shaft open, 60 feet deep One of two shafts identified on the ground at the War Eagle site. Shown as shaft icon on USGS 
Loomis 7.5-minute quadrangle map. Shaft ~60 feet deep and open.

War Eagle
mine

shaft open, 60 feet deep,
soft collar

One of two shafts identified at the War Eagle site. Funnel-shaped collar surrounds shaft
opening.

Ta ble 5. Sites with no ta ble phys i cal haz ards, Ce cile Creek WAU



ing in a va ri ety of iso lated and un doc u mented fea tures, such as
shal low shafts and open cuts along the sides of Palmer Moun tain 
and else where.

In the years fol low ing, pro duc tion was spo radic at best, such 
as in the late 1930s when an in crease in the price of gold
prompted a brief re sump tion of op er a tion at a num ber of mines
and mills in the area (Moen, 1976).

Wa ter Qual ity

In the Ce cile Creek WAU, only the Se cu rity mine at the west ern
base of Palmer Moun tain was found to be dis charg ing wa ter
(Fig. 14). The adit ap pears to have in ter cepted a lo cal ground-
wa ter spring and dis charges clear wa ter from the por tal of the
tim bered adit into a small green oasis of hard woods and un der -
brush, then in fil trates back into the ground. Field tests on wa ter
at the adit por tal in di cate a near-neu tral pH and only trace lev els
of met als or sul fate.

The Gold Crown shaft, on the north east bound ary of the
WAU ap par ently in ter cepts ground wa ter. We saw wa ter at
about the 30-foot level of the shaft, but did not col lect a sam ple.
A spring is lo cated about 300 feet west of the adit. Across the
Sinlahekin val ley, in the lower reach of Toats Coulee Creek, the
Sum mit and Tun nel mill sites are re ported to have been lo cated
within the flood plain. The lo ca tions are based on old min ing
dis trict maps. Available lit er a ture does not list any pro duc tion
by these mills. No ev i dence of tail ings re mains at these sites.

The group of claims on Gold Hill is be ing sub di vided and
sold for large-lot res i den tial use. In ad di tion to the phys i cal haz -
ards as so ci ated with aban doned work ings in a de vel op ing res i -
den tial area, the ef fect of mine drain age on nearby do mes tic
wells was of con cern to the de vel op ers at the time of our in spec -
tion. A few wells have al ready been drilled in the vi cin ity of
mine work ings. The wells are re ported to be about 300 feet deep
and ca pa ble of sup ply ing 1.5 gallons/minute. We did not col lect
wa ter sam ples from the in di vid ual, pri vately owned wells. The
lit er a ture re viewed on mines in the Gold Hill area in di cate lit tle
pro duc tion and only a small ex tent of un der ground work ings.

The Her cu les adit is perched above the north side of the
steep val ley of the Ce cile Creek drain age. The floor of this 50-
foot adit is damp, but we found no in di ca tions of dis charge. We
did not lo cate the Lucky Strike, Lit tle Falls, and Red Jacket
mines in the field. In the area of the Utica and Oro Fino claims
we found ev i dence of past sur face dis tur bance. Across the val -
ley on the west slope of Ae ne as Moun tain, we were un able to lo -
cate the De troit-Windsor mine.

In sum mary, we iden ti fied no sig nif i cant, on go ing sur face
wa ter im pacts from min ing ac tiv i ties within this WAU. This is
at trib ut able to the dry cli mate and the pas sage of time since
mines and mills were ac tive. (Tail ings from mills may have
washed down stream de cades ago.)

Phys i cal Haz ards

The gen tle roll ing hills and sparse un der growth of the Ce cile
Creek WAU of fer easy, year-round ac cess to ATV us ers (quads
in sum mer, snow mo biles in win ter), hik ers, hunt ers, cross-
country ski ers, and horse back rid ers. This ac ces si bil ity makes
pub lic safety the pri mary aban doned-mine prob lem.

Of those in di vid ual mine fea tures in spected at var i ous mine
sites (Ta ble 5), at least half pres ent some sig nif i cant haz ard, typ -
i cally fall ing and en trap ment haz ards re lated to open un der -
ground work ings. The most sig nif i cant haz ards were open
shafts with soft col lars and steeply in clined adits or raises. We

did not see any haz ard ous ma te ri als dur ing our site visit. Lit tle
re mains of sur face im prove ments and ma chin ery.

Ver ti cal shafts, un fenced or poorly fenced, and open adits
are pres ent at most of the for mer mine op er a tions. The fol low ing 
13 prop er ties have open ings that are ex tremely haz ard ous:
Black Bear, Bunker Hill, E Plu ri bus, Frankie Girl, Glad stone(?), 
Gold Crown, Gold Hill, Her cu les, John Judge, Se cu rity, Sum -
mit, un named, and War Ea gle. The E Plu ri bus and Frankie Girl
mines lie in close prox im ity to the res i den tial de vel op ment on
Gold Hill.

At the Palmer Moun tain tun nel, all that re mains of the once-
sub stan tial sur face im prove ments are the large con crete foot -
ings of the stamp mill (Figs. 11, 13) and an empty con crete res er -
voir. The adit is sealed with a con crete and steel plug that al lows
no hy drau lic re lief. Typ i cally such plugs even tu ally blow out if
wa ter is be hind them. Higher on the moun tain, we iden ti fied the
shafts of the Black Bear and War Ea gle groups, the Gold Crown, 
pos si bly the Glad stone, and some un named pros pects. Ru di -
men tary or col lapsed fences ex isted around a few of the shafts
(Fig. 15).

At the Gold Crown mine, we de tected wa ter at the bot tom of
a 30-foot shaft. Old tim bers hold ing waste rock away from the
open ing cre ate a soft col lar around the shaft. The open ing is
fenced with 3-foot-tall hogwire.

Far ther north (slightly out side the WAU bound ary), we lo -
cated the John Judge and Bunker Hill mines. At John Judge, a
shaft re ported to be 182 feet deep (DGER mine map file) sits un -
cov ered above a waste rock dump (Fig. 16). It is bridged by de -
bris at 40 feet. The top 4 feet of the col lar is sup ported by de te ri -
o rat ing tim bers. An open adit, ex tend ing back more than 100
feet, was also found.

At Bunker Hill, open ings to un der ground work ings in clude
two adits (one col lapsed) and a steep in cline with a fun nel-
shaped open ing in loose rocks and dirt that is not im me di ately
vis i ble when ap proach ing from above. The sides of the nearby
open hor i zon tal adit are par tially caved, and the adit curves to
the left so the en tire length is not vis i ble, but it clearly ex tends
back more than 50 feet. Stand ing wa ter could be seen in a pool
in side the adit; but it was not sam pled.

The Se cu rity mine, at the west ern base of the moun tain, has
two open and un sta ble adits and a shaft, which may be con -
nected in ter nally.

Across the Sinlehekin val ley at Toats Coulee Creek, the
Sum mit and Tun nel mill sites lie be tween the road and Toats
Coulee Creek, just be fore the road rises up off the flood plain. A
con crete struc ture, pockmarked with gun fire, stands ad ja cent to
the road. The foot print of the build ing mea sures 20 x 30 feet,
and the 1-foot-thick walls are about 11 feet high. The con crete
floor sup ports three ma chine mounts with 2-inch-diameter steel
bolts and elec tri cal con duit on the mount ing plat forms. The site
is posted “no tres pass ing” and is closed to ve hi cle ac cess with a
small ca ble gate.

Far ther up on Gold Hill, mine fea tures around and within a
de vel op ing res i den tial sub di vi sion will con tinue to in crease risk 
over time. At the E Plu ri bus site, an open and un fenced shaft, ap -
prox i mately 60 feet deep, is lo cated a short dis tance off the road
into the sub di vi sion. Nearby at Frankie Girl, two adits re main
open. One of the adits is par tially col lapsed; the other ap pears
sound. The end of the adit was not vis i ble. Trash on the adit floor 
and graf fiti on in te rior walls serve as ev i dence that the site is fre -
quently vis ited.

From Ce cile Creek south, sites do not pose the same haz ards
as mines in the north ern half of the WAU. Pos si ble ex cep tions
may be at the Lit tle Falls, Red Jacket, and De troit-Windsor mine 
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sites. Ac cord ing to lit er a ture, they in cluded
shafts 50 feet or more deep, but we did not
find them. The Her cu les mine had only a par -
tially open adit and no tice ably stag nant air. A
search at Utica and Oro Fino iden ti fied in sig -
nif i cant sur face cuts; the re ported adits were
not lo cated. Lit er a ture search on the Lucky
Strike mine (at the head wa ters of Ce cile
Creek) yielded no in for ma tion about sig nif i -
cant work ings or his tor i cal pro duc tion, so we
made no at tempt to lo cate it dur ing field in -
spec tions.

Bat Hab i tat

The best po ten tial for bat hab i tat ap peared to
be at the Black Bear, John Judge, Bunker Hill
and Se cu rity mines. We found the Se cu rity
site the most likely. No ta ble air flow and tem -
per a ture gra di ent (cooler than am bi ent air)
was ob served at the lower adit of the Se cu rity
mine. The up per adit and shaft did not ex hibit
as much air flow. How ever, the two up per
work ings ap pear to be con nected, and the
open cut in which the shaft por tal is lo cated
sup ports ferns, in dic a tive of a warm, moist
mi cro cli mate at least par tially at trib ut able to
the in flu ence of the mine open ings.

At Black Bear, the open shafts may be in -
ter nally con nected, but we ob served no sig nif -
i cant air flow or tem per a ture gra di ent at the
time of in spec tion (June). Sim i larly, at Bunker 
Hill, the lower adit may be con nected to other
work ings, how ever, no sig nif i cant air flow
was ob served. The tem per a ture gra di ent ob -
served may be largely due to shad ing.

At John Judge, the open shaft with tim -
bered col lar is blocked at 40 feet, pre vent ing
bat en try to lower work ings. Nearby, the open
adit (Den ver City claim) showed no in di ca -
tions of ap par ent value for bat hab i tat.

A sum mary of hab i tat ob ser va tions made
dur ing site in spec tion of the se lected mines is
pro vided in Ap pen dix G.

SITE-SPECIFIC OB SER VA TIONS

This WAU con tains 27 for mer mines and
pros pects, which were dis cov ered, op er ated,
and closed within the pe riod from 1890 to
1910. We in spected 19. The ac tual name and
lo ca tion of a few mines or pros pects (War Ea -
gle and Glad stone) proved prob lem at i cal due
to lack of doc u men ta tion. Ap pen dix E is a
com pre hen sive list of mines within the Ce cile
Creek WAU. Brief nar ra tives of on-site ob ser va tions are pro -
vided in Ap pen dix F.

Black Bear Mine

Haz ards at this site in clude three open shafts (15, 50, and 100+
feet deep) that may be in ter nally con nected. A bat sur vey is war -
ranted.

Bunker Hill Mine

This site has a steep (>40°) in cline/shaft with loose ma te rial
around the open ing. It also has an open hor i zon tal adit. A bat
sur vey should be con ducted.

E Plu ri bus Mine

This mine is lo cated in a de vel op ing ru ral res i den tial sub di vi -
sion. A real es tate sign on a nearby tree leads peo ple to the site.
The pri mary haz ard is a 60-foot shaft. The shaft is dry and the
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Fig ure 15. Up per photo shows one of sev eral open shafts on Palmer Moun tain with a col -
lapsed fence around shaft open ing. Loose rock around the shaft col lar in creases haz ard.
Lower photo shows view down shaft.



shaft open ing is ac ces si ble. At least one well
(350-foot depth, 1.5 gallons/minute) ex ists
0.7 miles north east (down hill) of the mine
site; another is about the same dis tance to the
southwest. More wells (and peo ple) are likely
here. Screening tests for met als may be a pru -
dent mea sure for in di vid ual well own ers.

Frankie Girl Mine

Pri mary haz ards were two (>100 feet) adits
and one shal low shaft/pit. One of the adits is
par tially col lapsed. The other adit was driven
into solid rock with out tim ber sup ports for
brac ing; the adit ap pears to be sound. We rec -
om mend plug ging both adits—the real es tate
de vel op ment in the old Gold Hill min ing dis -
trict in creases the haz ard ex po sure. One do -
mes tic well (350 foot depth; 1.5 gpm) is lo -
cated 0.5 miles northeast (down hill) and pre -
sum ably an other well is lo cated 0.75 miles
south west (up hill). Screening tests for met als
may be a pru dent mea sure for in di vid ual well
own ers.

Glad stone(?) Mine

Sus pected to be the Glad stone mine, al though only shafts (no
adits) were iden ti fied on the ground. There are four shafts, re -
ferred to as sites D, E, F and G in field notes. Most sig nif i cant of
these ap pears to be site E, which is a ver ti cal shaft about 50 feet
deep, sur rounded by a col lapsed wooden rail fence.

Gold Crown Mine

The 30-foot ver ti cal shaft with wa ter at bot tom pres ents a fall -
ing/drown ing haz ard. De caying tim bers hold ing waste rock
away from the open ing con trib ute to its soft col lar. A 3-foot-tall
hogwire fence is around the open ing. The shaft should be
plugged or at least fenced better.

Gold Hill Mine

Derkey and others (1990) cite 4000 feet of cross cuts and drifts
as so ci ated with this mine, how ever, all we found was a 12-foot
shaft with 2 to 3 feet of wa ter in the bot tom. We heard (but did
not see) ad di tional wa ter trick ling into the shaft. The shaft is
hid den in brush just be low the road. Some fallen branches and a
tree are ly ing over it. It is not fenced.

Her cu les Mine

Partially caved at the en trance, only the top 3 feet of the adit por -
tal re mains open. Stag nant air was ob served at the por tal; this
may be a re spi ra tory haz ard for any one en ter ing. With no ev i -
dence of mine drain age from the por tal or air ex change, wa ter
qual ity and bat hab i tat do not ap pear to be is sues at this site.

John Judge Prop erty

 The “John Judge prop erty” is a com bi na tion of at least three
min ing op er a tions (Lead ville No. 1, Lead ville No. 2, and Den -
ver City) and as many as 13 pat ented claims. The pri mary phys i -
cal haz ard is an open shaft with de cay ing tim bers around the col -
lar (Fig. 15). The shaft pres ents a po ten tially fa tal fall ing haz ard. 
The Den ver City site has an open adit.

Se cu rity Mine

We found two open adits and one open shaft. Clear wa ter dis -
charges from the lower adit. Tem per a ture gra di ent, air flow, and
pres ence of mul ti ple open ings sug gest po ten tial use for bats.
Other wild life def i nitely use the site for a wa ter source and sum -
mer ref uge. We rec om mend con duct ing a bat sur vey.

Sum mit Mine

Lit er a ture sug gests sub stan tial work ings (1,600+ feet) and a
mill at this site. It is used as an ac tive homesite. We were not
able to ac cess the prop erty at the time of our visit. Fur ther on-
site in spec tion should be con ducted af ter con tact ing the land -
owner. From the bor der of the prop erty, we saw no ob vi ous in di -
ca tions of on-going min ing, but were not able to de ter mine if the 
doc u mented shafts and adits are still open. This site should not
be con fused with a mine of the same name in secs. 22 and 23,
T40N R25E—Night hawk Dis trict, which was in spected and
doc u mented by the Okanogan County Health Dis trict (Huchton, 
1995).

Sum mit Mill Site

A con crete foun da tion and par tial walls for a mill (or pow er -
house) are lo cated within the flood plain of Toats Coulee Creek.
No tail ings or ma chin ery re mains were vis i ble. We rec om mend
an a lyz ing a composited soil sam ple in the area to de ter mine if
met als con cen tra tions re main at the site.

Tun nel Mill Site

This site is lo cated ad ja cent to the Sum mit mill site. No sig nif i -
cant fea tures re main.

Un named Mine

Fea tures at this site in clude a 25-foot deep adit, a sec ond adit of
un known depth with a ver ti cal winze, and a 50-foot shaft, all
open and un fenced.
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Fig ure 16. Open shaft with tim bered col lar at the John Judge mine. This shaft is re ported
to be 182 feet deep. Lit ter and de bris are vis i ble at ~40 feet; this may not be the ac tual bot -
tom. Open cut (to left) leads up to a col lapsed adit in ter sect ing the shaft.



Un named Pros pect

The pri mary haz ard is the 40-foot un fenced ver ti cal shaft. Other
fea tures in clude three closely spaced, shal low shafts (6, 6, 10
feet) and one open trench. All fea tures align north west to south -
east. Most likely, this is as so ci ated with the War Ea gle mine.

War Ea gle Mine

We found two shafts, each about 60 feet deep, lo cated within
200 feet of each other, a 6-foot deep pros pect pit, and a ditch lo -
cated be tween the two shafts. Lit er a ture also mentions a 100-
foot deep adit, which we could not lo cate. There is no wa ter on
site; the bot toms of the shafts ap pear to be dry. One of the shafts
has a fun nel-shaped col lar, fur ther com pound ing the haz ard.
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Page 1 of  3

Washington State

Department of Natural Resources

ABANDONED MINE INVENTORY
LITERATURE REVIEW  CHECKLIST

Evaluator:___________________
Site Number:______________ Review Date:      /      /          

       [Autonumber assigned by database]

Mine Identification

1. Property Name: _________________________________________________________

Alternate Names: _________________________________________________________

MILS Sequence No. ____________________ MRDS No. ___________________

DNR Bulletin 37 No. ______________ DNR OFR 90-18 No. _________________

State ID No. _____________________ EPA ID No. ________________________

2. Ownership:    Fed     Indian    State    County    City    Pvt    Unk   Other: ____________

Primary Owner
Name or Agency: ___________________________________________________

Address: ___________________________________________________

Telephone: ___________________________________________________

Ownership Includes:     Surface Only     Minerals Only    Both     Partial Owner _____%

Secondary Owner
Name or Agency: ___________________________________________________

Address: ___________________________________________________

Telephone: ___________________________________________________

Ownership Includes:     Surface Only     Minerals Only    Both     Partial Owner _____%

Comments: _____________________________________________________________
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3.  Location Data

State:   WA County: __________________________ Twn____    Rge____ Sec(s)_______

Subdivision_______________________________________________________ Merid: WM 

Longitude (dec.): ___________________ Latitude (dec.): ____________________________
Longitude (d,m,s): ___________________ Latitude (d,m,s): ___________________________
UTM-N: ________________ UTM-E: ________________     UTM Zone: ___________

Long/Lat from:     MILS (db)     OFR90-18 (db)     Quad map     Other: ____________________

Elevation:_______   UOM:  feet / meters Map Name: _________________  Scale: ________

___  Aerial Photo Useful?     If so, enter photo number: _________________________________

Mining District: ______________________   Area of Site: _______   UOM:   sq. ft / acres / hect 

WAU: _________________   WRIA: ________________   FS Watershed/HUC: ____________

Directions / Landmarks:__________________________________________________________

_____________________________________________________________________________

2 Wheel Drive? Y / N    4 Wheel Drive? Y / N    Hike? Y / N   Other: _____________________

4.  Historical Data

Type of Operation:   Surface    Underground   Both    Prospect     Placer     Dredge    Mill    Unk

Status of Operation: Past Producer    Explored Prospect   Raw Prospect Developed Prospect
[>300 ft. of workings]

Commodities:   Gold    Silver   Copper    Lead   Zinc   Other:_____________________________

Acid Producer / Indicator Minerals:

Arsenopyrite   Chalcopyrite    Galena    Marcasite    Sphalerite    Sulfide    Iron Oxide

Limonite     Pyrite    Pyrrhotite    Stibnite    Other:____________________________

Neutralizing Host Rock:    Carbonite    Dolomite    Limestone    Marble    Other: ____________

Mill Method: Amalgamation   Arrastre   Gravity   Crusher (only)   Heap Leach   Other Leach

Carbon-in-Pulp   Cyanidation   Stamp   Flotation   Jig Plant   Retort   No Mill
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Workings / Development: ________________________________________________________
[attach additional sheets if needed]

____________________________________________________________Total Feet:_________

Bats: Portal Aspect(s):   N   NE   E   SE   S   SW   W   NW     Multiple Access Points?  Y / N

Cold Air Traps?  Y / N    Warm Air Traps?  Y / N      Probable Air Flow?  Y / N

Structures / Improvements: _______________________________________________________

Years of Operation:   From:_______ -to- ________    Annual Precipitation:   <25 cm      >25 cm

Comments - Historical Data:______________________________________________________
[attach additional sheets if needed]

_____________________________________________________________________________

5.  Specialty Data

Site in known/suspected floodplain:   None    Annual - 10 year    10-100 yr   100-500 yr   >500yr

Water nearby?   Yes / No    Distance: <100 ft    <500 ft    < 1000 ft    <5000 ft    Uphill / Downhill

Type:  Unnamed Drainage    Creek     River    Lake    Pond    Spring    Wetland    Reservoir

Uphill/Downhill from site? Uphill     Downhill     Flat     Across Ridge     Across Valley

Waterbody Name:    -Unknown- -Unnamed- ________________________________  

Domestic Well Nearby?   Yes / No       Downstream Surface Withdrawal Nearby?   Yes  /  No

Comments - Water: _____________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Dwelling, campsite or other high use area nearby? Yes / No

Type, location if any:______________________________________________________

Threatened / Endangered species known to be on or near site? Yes  /  No

Type, location if any:______________________________________________________

Priority:  H  /   M   /   L Summary of Issues:
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Washington State 

Department of Natural Resources 

ABANDONED MINE INVENTORY 
FIELD INSPECTION  

 
Inspection Date:    /    /                Page 1 of ___ 
 
Evaluator:______________________________ Agency:____________________________ 
 
Site Name: ______________________________ Site Number:            B                                  
 
GPS Location      Lat: N         .                                 Lon: W           .                                              
[center of site]    Signal Quality, Datum, etc.: ________________________________________  
 
Access Directions: ______________________________________________________________ 
 
Ownerships Crossed: ____________________________________________________________ 
 
Transport Mode:     2 Wheel Drive?       4 Wheel Drive?       Hike?      Other: _______________ 
 
Access Impediments: ____________________________________________________________ 

(Gates, keys needed, road closures, hostile landowners, etc.)  
1. Nearest Sites of Human Activity   (Give distance, circle units or mark N/A) 
 
Dwellings________ ft / mi School_________ ft / mi Workplace__________ ft / mi 
 
Campground_______ft / mi Trail_________ ft / mi Road________ ft / mi 
 
Evidence of Recent Human Activity at Mine?       Yes / No    
2. Sensitive Environments  (If any, give name or distance, if known) 
 
Threatened / Endangered Spp _____ ft / mi _______________________ Unk Yes No  
Wetlands   _____ ft / mi _______________________ Unk Yes No  
Fisheries   _____ ft / mi _______________________ Unk Yes No  
O  t her: _____ ft / mi _______________________ Unk Yes No  
  
3. Water   [Are bodies of water found within 2 miles of the site? Check one, note all that apply.]        Yes     No  
 

Stream     River     Pond     Lake     Bay     Other:________________________________ 
 
Name of nearest waterbody:____________________________ Dist. _________ ft / mi 
 
 
 

Page 1 of 2  

Page 1 of 2
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4.  Airborne Pollutants 
 

D ust S pray V apor Other:  _____________________________ 
  
5.  Radiation [Did pre-field research indicate this area has produced uranium?] Yes   /   No  
  
6.  Explosives [Are any explosives or blasting supplies found on site?]  Yes   /   No   /   Unk  
 

If present, list type and location: _____________________________________________ 
  
7.  Other [are any of the following present? Circle all that apply; provide comments in field book.] 
 

Acrid Odor     Chemicals     Drums/Tanks     Bags      Power Substations     Transformers      Power Lines    
 

Aviation Hazards     Overhead Wire(s)      Overhead Cables       Antennas       Poles       Towers  
 

Tramway(s)    Tram Bucket     Trestles     Wooden Structures      Fences     Pipes     Scrap Metal 
 

Flumes      Other: ________________________________________________________________ 
 

Environmental Hazard?   Yes  /  No   Ongoing Impacts?   Yes  /  No  
 

Physical Hazard?     Yes  /  No   Potentially Lethal?   Yes  /  No  
  
8.  Photograph Numbers 
 
  
9.  Sketch Numbers 
 
  
10.  Summary [Note those that may apply] Priority:     H    /    M    /    L Issues: 
 
Open Adit?   Open Shaft?    Acid Drainage?   Metal Transport?    Bat Habitat?    Other Habitat? 
  
Comments [More detail on points noted above or see suggestions below] 
 
 

Attractive Hazard?          Concealed Hazard?           Probably visited by people? 
 

Cultural significance?          Evidence of Subsidence?          Evidence of Mill Site?     
 

Summary of features/hazards encountered at site.    Precautions.     T&E Spp. 
 
 
 

Page 2 of 2 
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Washington State

Department of Natural Resources

ABANDONED MINE INVENTORY
FEATURE DATA SHEET

Inspection Date:    /    /        Feature No. ___of___ Page___of___

Site Name: ______________________________ Site Number:            –                                 

GPS Location      Lat: N         .                                Lon: W           .                                             
[Specific to Feature]  Signal Quality, Datum, etc.: __________________ Elevation: ____________ 

Landmark Description: __________________________________________________________

1.  Feature Type

Adit     Shaft     Waste Rock     Open Cut     Pit, Large, >3m     Pit, Small, < 3m     Sump

Glory Hole     Mill Building    Building     Solution Pond     Leach Pad     Mill Tailings

Dam     Well     Cistern     Mine Dump     Highwall     Tunnel     Placer Mine    Subsidence 

Other(s):________________________________________________________________

2.  Condition Does the condition of above feature represent a physical hazard?  Yes / No

Open to Entry     Closed to Entry     Collapsed, Partial     Collapsed     Fenced

Concealed, Partial     Concealed         Eroded partial     Eroded Wind Erosion

Unconfined     Confined     Unstable    Unstable Walls     Foundation     Standing     

Subsided     Rotten Cribbing     Empty     Partially Full     Full     Intact     Other: ______

3.  Size of Feature   [Identify size of feature and units of measure] Estimate?     Actual?

Length      Width    Depth/Height Volume/Area Unit of Measure

_____ x  _______ x _________ ___________ _____________

Slope _____ Deg. Bank Stability:     Stable?     Unstable?     Marginally Stable?

Page 1 of 2
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4.  Water  Is water present at feature? Yes / No

a)  Is water emanating from or passing through feature? Yes  /  No
b)  If present, how does it occur?

Standing     Flowing     Filled      Partly Filled      Intermittent    Evidence Only
c) Observe water/bed color.  Discoloration?

Brown     Green     Yellow     Yellow-Orange     Grey-Black     Other :_________
d) Field Tests:
GPM:_____      pH:______      Conductivity:________uS/cm     Temp:_____deg C? / F?
Sulfate:_______ Iron:_______      Copper:_______      Zinc: ______     Lead:_____
e) Lab Samples Collected?  Yes  /  No      Sample ID #____________________________

5.  Habitat Probable Bat Habitat?  Yes / No Other Probable Habitat?  Yes / No

Temp. Gradient? Yes / No  (Warmer / Cooler)      Portal Temp./Outside Temp:     /    C?/F?

Portal Aspect: N / NE / E / SE / S / SW / W / NW Air Flow: None / Slight / Moderate / Strong 
 

Multiple Connected Mine Openings? Yes / No   Elevation Difference: <20' / 20-50' / >50'

Comments:______________________________________________________________

6.  Plants Are plants present on or around feature? Yes / No
If yes, circle one:
Healthy     Stressed     Dead    Barren    Void    Partial Revegetation    Full Revegetation

7.  Staining Are non-water-related stains (spills, oxidation, etc.) present?  Yes / No 

If present, indicate color:    Yellow-Orange     Gray-Black     Other :_________________

8.  Machinery Is machinery present at site? Yes / No

a)  Location:     Inside Building     Outside Building     No Building     Other:__________

b) Type of Machinery.  Note all that apply:

Amalgamation Equipment     Crusher(s)    Ore Bins    Stamp Mill(s)    Vat(s)

Arrastre     Floatation Cell Group     Retort(s)     Tanks(s)     Ball Mill(s)

Leach Tank(s)     Rod Mill(s)     Thickener(s)     Other :_____________________

9.  Photograph Numbers:

10.  Sketch Numbers:

11. Comments:

Page 2 of 2
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AP PEN DIX B: Mine site in ven tory—Spada Lake WAU

Site name Drain age Op er a tion Work ings (ft) Land owner Location. Elev. (ft) Near wa ter?  In spected?

“45” mine Williamson Creek underground 4000 private secs. 29, 32, T30N R10E 4200 yes yes

Ala Dickson mine Williamson Creek unknown unknown DNR sec. 7, T29N R10E 3000 no no

Alpha and Beta placers Williamson Creek placer n/a private secs. 31, 32, T30N R10E;
sec. 6, T29N R10E

1830 yes no

Big Copper mine Williamson Creek trench n/a DNR (NRCA) sec. 4, T29N R10E 5200 no no

Big Four mine Williamson Creek underground 100 USFS sec. 33, T30N R10E 4400 yes no

Copper Lake mine Williamson Creek unknown unknown DNR (NRCA) sec. 4, T29N R10E 3040 yes no

Cornucopia mine Williamson Creek underground 30 USFS sec. 33, T30N R10E 3600 yes no

Little Chief mine Williamson Creek underground mines, 2 mills 555 private sec. 5, T29N R10E 3500 yes yes

Milwaukee mine Williamson Creek surface/underground 25 USFS sec. 32, T30N R10E 2800 yes no

Milwaukee & Silver Horseshoe
mine

Williamson Creek surface n/a DNR sec. 4, T29N R10E 5200 no no

Silver Horseshoe mine Williamson Creek surface (open cuts) n/a USFS sec. 33, T30N R10E 4500 no no

Bolding-Wood prospect North Fork Sultan River surface/underground unknown DNR sec. 17, T29N R10E 2160 yes no

Cu WO3 prospect North Fork Sultan River surface/underground unknown DNR sec. 23, T29N R10E 5410 no no

Doris mine North Fork Sultan River underground 500 USFS secs. 34, 35, T29N R10E 3700 yes yes

Florence Rae mine North Fork Sultan River underground/surface 1400 USFS secs. 26, 27, T29N R10E 4450 yes yes

Goat Haven mine North Fork Sultan River unknown unknown DNR secs. 25, 26, T29N R10E 4800 no no

Helena and Sadie mine North Fork Sultan River underground unknown DNR/private sec. 36, T29N R10E 3280 yes no

Iowa mine North Fork Sultan River underground 1000 USFS (mines)/
DNR (camp/mill)

sec. 27, T29N R10E 2800 yes yes

Jerry Chatman mine North Fork Sultan River underground 172 USFS sec. 27, T29N R10E 2700 no no

John Newhouse mine North Fork Sultan River underground (caved tunnel) unknown DNR sec. 20, T29N R10E 2800 no no

Kelly Creek mine North Fork Sultan River underground 80 DNR (NRCA) sec. 23, T29N R10E 3200 yes no

Miiki Maru mine North Fork Sultan River underground 70 DNR (NRCA) sec. 36, T29N R10E 4400 no no

Mountain Cedar prospect North Fork Sultan River underground/surface 200 private/DNR sec. 17, T29N R10E 1700 yes yes

Occidental mine North Fork Sultan River unknown unknown DNR (NRCA) sec. 10, T29N R10E 5200 no no

Sultan King mine North Fork Sultan River underground/surface 1500 private sec. 1, T28N R10E; 
sec. 36, T29N R10E

3900 yes yes

Sunrise mine North Fork Sultan River underground/surface 900 USFS/DNR sec. 15, T29N R10E 2973 yes yes

Blue Stone mine North Fork Sultan River unknown unknown DNR (NRCA) sec. 4, T28N R10E 4400 yes no

Jones prospect North Fork Sultan River underground unknown USFS sec. 11, T28N R10E 2680 yes no
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Site name Drain age Op er a tion Work ings (ft) Land owner Location. Elev. (ft) Near wa ter?  In spected?

Marvel mine North Fork Sultan River surface 15 USFS sec. 2, T28N R10E 3400 no no

Kromona mine South Fork Sultan River underground mine, mill site,
camp, trams

2700 USFS/private(?) sec. 13, T28N R9E 3380 yes yes

St. Theresa mine South Fork Sultan River unknown unknown DNR (NRCA?) secs. 1, 12, T28N R9E 2800 no no

Golden Eagle mine South Fork Sultan River surface unknown USFS sec. 7, T28N R10E; 
sec. 12, T28N R9E

3200 no no

Border Queen mine Olney Creek underground 83 private/city/DNR sec. 33, T29N R9E 2080 no yes

Lockwood mine Sultan River WAU (head) underground/surface 250 DNR sec. 36, T29N R8E 1977 yes yes
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AP PEN DIX C: Mine in spec tion nar ra tives—Spada Lake WAU

Site name Sum ma tion

“45” mine Located upper adit (4200 feet) and tram landing at Magus (westernmost of three upper adits). Also located midslope adit and
waste dump at 3400 feet. Water observed flowing slightly from upper and midslope adits, but no discoloration noted. Other
adits hidden in brush and/or collapsed.

Border Queen mine Shallow adit (12 feet) immediately west of the Olney Pass Trailhead and Infomation Center. Of the two adits described in
literature, only one was located on the ground, immediately adjacent to the road (waste rock falls into ditchline). No evidence
of water.

Calumet mine One open adit, discharging water; nine open cuts. About 1 foot of standing water inside adit, with some discharge of water over 
waste rock. No discoloration in water or sediment. Water sample collected.

Doris mine Two adits on upper vein, documented as 250 and 225 feet long and at 3600 and 3700 feet in elevation). Did not locate
workings on lower vein (shallow shaft and two 6-foot drifts). Adit appears to have minor discharge; no discoloration observed.
No water samples collected (no safe landing spot nearby for helicopter).

Florence Rae mine Two adits; stope between adits. Adit and stope contain scaffolding, machinery, barrels, old explosive crates, etc. Relatively
new debris in adits confirm that this mine was in operation within the last twenty years or so. Water samples were collected
from standing water in both portals; results indicate low levels of iron, copper, zinc and sulfate.

Iowa mine Three adits with >1000 feet of workings; fourth adit ½ mi to northwest; uninvestigated mill site at Iowa Camp. Adits were
viewed from the air. Adits nearly ½ mi from North Fork Sultan River; however, mill site (not visited) is immediately adjacent
to the Sultan River, near the old Iowa camp. Standing water was observed in the upper and lower adits, but no discharge noted
and no discoloration visible. No water sample collected.

Kromona mine Two adits, both discharging water through waste rock. Large, 8-tiered concrete foundation for 120-ton capacity mill near river.
Water tests on adit drainage yielded low levels of arsenic, copper and zinc. Sediment tests from the main adit and mill site
yielded substantial concentrations of arsenic, copper, iron, lead, and zinc and lower concentrations of mercury. Sulfate detected 
in both lab samples and field tests. The main adit, albeit a difficult climb through a huge volume of loose waste rock, is an
attractive hazard. The site is well known. Probably the most substantial mining and milling site in the Spada watershed.

Little Chief mine Open adits observed, however, inaccessibility mitigates human hazard potential. Unconfirmed mills (2?) located west of mine,
near flood plain of Williamson Creek. Water was not observed flowing from the portal itself, however, surface water was
visible falling from above the portal. The reported mill sites should be investigated further.

Lockwood Pyrite mine Two open adits. Massive sulfide deposit. Primary feature of concern is the lower (main adit); it is discharging discolored
(orange) water at a pH of 2.7. Field tests detected sulfate at 1200–1600 ppm. Water and sediment collected for lab analysis
yielded high concentrations of all analytes (As, Cu, Fe, Pb, Zn, Hg, SO4). Mine is ~2500 feet from Sultan River, and sidehill
from the nearest unmapped drainage channel is ~200 feet to west. Trash and footprints around adit portal indicate fairly recent
human presence. Located outside Spada WAU, slightly to west.

Mountain Cedar prospect Five adits and five surface cuts; upper adits (caved) are in a burned-over clearcut at the head of a small drainage. Upper adits
were observed from the air. They appeared to be caved at the portals. Erosion extends downhill from adits, >200 feet to head of 
small drainage. No water observed flowing from upper adits; however, mine diagrams indicate lower adits (not located) may be 
closer to unnamed tributary to Sultan River. No other features were located during site visit; presumed hidden in brush. 

Sultan King mine Largest adit (adit 1; 1200 feet long) and possibly one of the smaller adits (adit 4?) located. Adit 1 caved at portal. Drainage
flowing from caved portal; water draining down sides of large volume of discolored waste rock below portal. Collected water
sample; trace of zinc and sulfate only analytes detected. Two old engines with 36-inch-diameter flywheels and piping near
portal. Other adits not located.

Sunrise mine Three upper adits (open); one lower adit (collapsed). Pipe presumably draining lower adit flowing with discolored (orange)
water, pH = 5.0–5.5. Collected water sample; found trace of zinc and sulfate and pH (6.6). Upper adits observed from the air.
Upper adit 1 is the highest documented adit; adit 3 is the lowest of the three upper adits. Adits are within a couple hundred feet
of each other. Adit 2 appeared to have standing water inside, but was not discharging at the time of inspection.
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Ap pen dix D: Hab i tat ob ser va tions—Spada Lake WAU

Site name Fea ture
Po ten tial bat

hab i tat?
Por tal
as pect

Air tem per a ture
in side/out side

Air flow at
mine open ing

Elevation
difference Com ments

“45” mine midslope adit and
Upper Magus adits

1 and 2

yes S unknown probable 185 feet Mine diagrams in Carithers and Guard (1945) show substantial workings connected by
stopes. Many potential cold sinks, heat traps, etc., depicted.

Calumet
mine

adit unknown N unknown none 100 feet Adit walls and ceiling appear fairly sound and presumably go back the full 250 feet
reported by Carithers and Guard (1945). However, diagrams show no heat/cold traps,
connected workings, etc. No airflow or temperature gradient observed during field
visit. Habitat value appears minimal.

Doris mine upper adit unknown E unknown unknown 100 feet Portal hidden in large rock crevice; easily mistaken for natural feature. No habitat
observations made. Observed from air only.

Florence
Rae mine

upper adits
1 and 2

yes E 12.4ºC/16.8°C slight 50 feet Mine diagrams (Carithers and Guard, 1945, p. 57) indicate number of features that
might contribute to bat habitat (cold/heat traps, connected workings, etc.). However,
during site visit, noted only slight air flow and temperature gradient. Actual utility for
bat habitat unknown.

Iowa mine lower adit unknown E unknown unknown none Branched adit with single entrance, one level of workings. From the air we could see
standing water inside adit. Mine diagrams did not indicate potential heat/cold traps or
other attributes for bat habitat. Observed from air only.

Iowa mine main adits (2) yes SE unknown unknown 50 feet Two adits, located ~100 feet from one another (~50-foot elevation difference) appear to 
be connected. Diagrams of workings (Carithers and Guard, 1945, Fig 12, p. 63)
indicate possible heat/cold traps formed by internal stopes. Observed from air only.

Kromona
mine

upper (reservoir)
adit

yes W 12.2ºC/21.8ºC none none Copious water flowing inside adit and over top and sides of portal on outside of adit.
Lush growth of moss and plants around portal. Small frog noted in pool in gully below
portal. Temperature gradient noted, but no noticeable air flow at time of inspection.

Kromona
mine

lower (main) adit unknown W 4.8ºC/18.9ºC none unknown Substantial workings documented within this adit. Literature states: “no. 4 raise has
penetrated surface from main adit” (exactly where unknown). However, no air flow or
temperature gradient noted at time of inspection. Unknown habitat potential.

Little Chief
mine

upper adit unknown SE unknown unknown none Diagrams (Carithers and Guard, 1945) of the upper adit show only one opening, and
while three distinct branches are shown, nothing indicates that they are on different
levels. Lower adit may hold more potential for bat habitat, based on the mine diagrams.

Little Chief
mine

lower adit yes E unknown unknown 50 feet Sketches (DGER mine map files) of the lower adit indicate two openings: one at the
portal (NE aspect) and another along the vertical side of Little Chief canyon (SE
aspect).

Lockwood
Pyrite mine

short (upper) adit no N unknown none none End of adit visible by flashlight. No apparent habitat value for bats. Standing water
inside adit. No notable air flow or temperature gradient.

Lockwood
Pyrite mine

main (lower) adit unknown N 7.9ºC/8.2ºC none none No air flow or temperature gradient noted. Literature does not indicate potential heat/
cold traps or connections to workings on different levels. Human footprints, but no
animal tracks, noted in orange sediment on adit floor.

Mountain
Cedar
prospect

upper adits
(tunnels 4 and 5)

no S unknown unknown none No apparent habitat value; adit appears to be caved.

Sultan King 
mine

adit 4 unknown W unknown unknown 150 feet Observed only waste rock from air.
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Site name Fea ture
Po ten tial bat

hab i tat?
Por tal
as pect

Air tem per a ture
in side/out side

Air flow at
mine open ing

Elevation
difference Com ments

Sultan King 
mine

adit 1 (longest) no NW n/a none Largest adit caved; no apparent habitat value. Other (shorter) adits not inspected.

Sunrise
mine

upper adits
1, 2, and 3

unknown E unknown unknown 150 feet Adit observed from air.

Sunrise
mine

lower adit no S n/a none Collapsed adit; no apparent habitat value.
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AP PEN DIX E: Mine site in ven tory—Ce cile Creek WAU

Site Name Drain age Op er a tion Work ings (ft) Land owner Location Elev. (ft) Near Wa ter? In spected?

Black Bear mine Palmer Mountain underground 2500 private, DNR sec. 36, T39N R25E 2500 no yes

Bunker Hill mine Palmer Mountain underground 200 private sec. 20, 25, T39N R26E 3500 no yes

Cleve mine Gold Hill surface/underground 50 private sec. 4, T39N R25E 3600 no yes

Detroit-Windsor mine lower Sinlahekin Creek underground/
surface cuts(?)

200 DNR sec. 24, T38N R25E 2800 no no

Double Standard mine Toats Coulee Creek underground 10 DNR sec. 28, T39N R25E 3000 no no

E Pluribus mine Gold Hill underground 60 private in-holding in
DNR and WDFW lands

sec. 4, T38N R25E 3930 no yes

Eclipse mine Toats Coulee Creek surface (underground
unknown)

unknown DNR, WDFW, private sec. 28, T39N R25E 2600 no no

Frankie Girl mine Gold Hill underground 80 private in-holding in
DNR and WDFW lands

sec. 4, T38N R25E 3770 no yes

Gladstone(?) mine Palmer Mountain underground 500 BLM sec. 31, T39N R26E 2660 no yes

Gold Crown mine Palmer Mountain underground/surface 50 private sec. 31, T39N R26E 2800 yes no

Gold Hill mine Gold Hill underground unknown private in-holding in
DNR and WDFW lands

sec. 5, T38N R25E 4200 no yes

Golden Fleece mine Gold Hill underground 100 private in-holding in
DNR and WDFW lands

sec. 4, T38N R25E 2880 no no

Hercules mine Cecile Creek underground unknown DNR sec. 15, T38N R25E 2720 no yes

John Judge mine Palmer Mountain underground/surface 2500 private sec. 19, T39N R26E 2500 no yes

Little Falls mine Cecile Creek unknown 50 DNR/USFW (SWA) sec. 15, T38N R25E 2400 no no

Lucky Strike mine Cecile Creek surface/underground unknown DNR sec. 14, T38N 4600 no no

Oro Fino mine lower Sinlahekin Creek underground/surface 35 private (near USFW
and/or WDFW)

sec. 23, T38N R25E 2530 no yes

Palmer Mountain tunnel Palmer Mountain underground 8000 private, DNR sec. 1, T38N R25E 1500 no yes

Red Jacket mine Cecile Creek underground 50 private/WDFW sec. 14, T38N R25E 1600 no no

Security mine Palmer Mountain underground 800 DNR sec. 36, T39N R25E 2000 no yes

Summit mill site Toats Coulee Creek mill n/a private sec. 34, T39N R25E 1510 yes yes

Summit mine Palmer Mountain underground/mill site(?) 1600 private in-holding
within BLM

sec. 30, T39N R26E 3870 no yes

Tunnel mill site Toats Coulee Creek mill n/a private sec. 34, T39N R25E 1500 yes yes

unnamed mine Palmer Mountain underground unknown DNR sec. 36, T39N R25E 2260 no yes

unnamed prospect Palmer Mountain underground/surface unknown DNR, private sec. 36, T39N R25E 2534 no yes

Utica mine lower Sinlahekin Creek underground/surface 135 private (near USFW) sec. 26, T38N R25E 2430 no yes
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Site Name Drain age Op er a tion Work ings (ft) Land owner Location Elev. (ft) Near Wa ter? In spected?

War Eagle mine Palmer Mountain underground/surface 240 private sec. 36, T39N R25E 2360 no yes
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AP PEN DIX F: Mine in spec tion nar ra tives—Ce cile Creek WAU

Site name Sum ma tion

Black Bear mine Located three shafts (15, 50, and 100+ feet) that appear to be connected. Ore bin, waste rock dump also on site. Falling hazard
present; also possible bat habitat. Rough sketch made on-site illustrates arrangement of three shafts in close proximity. Vertical 
separation between portals <50 feet (bottom two at same level). Largest shaft (adjacent to old roadbed) appears >100 feet deep
(literature indicates 300 feet). In this shaft, a drift is visible taking off to the east. A dilapidated hogwire fence is around this
shaft. Brush growing around perimeter of shaft collar obscures visibility. Immediately north (collars at same elevation) is a 15-
foot shaft connected by an incline to a 50-foot shaft located immediately to the northwest. A winze is visible in the incline
between the two shafts. Immediately south of the deepest shaft is an old roadbed that appears to have served as a platform for
all above-ground operations (ore handling). On the downhill side of the roadbed are an old wooden ore bin and two waste rock
dumps. Roadbed terminates at westernmost dump.

Bunker Hill mine Lower adit enters hillside at 20°. Adit curves left, so depth not ascertained. Pool of water inside is about 8 inches deep, extent
unknown. Portal obscured by low vegetation and caved sides. Rock sample: dense metamorphic rock with small pyrites
disseminated throughout. Middle feature is an open cut or a collapsed shallow adit. Waste dump at this location shows orange
staining in mostly fine gravel. Upper feature is shaft or steeply inclined (45°) adit. This feature is extremely dangerous because
it is surrounded by a funnel-shaped slope of loose material leading down to the collar of the shaft. The shaft itself is not visible 
from the uphill approach.

Cleve mine Not located in the field.

Detroit-Windsor mine Not located in the field.

Double Standard mine Not located in the field. Limited information on the site; only minor documented workings (10-foot shaft).

E Pluribus mine 60-foot shaft with 24-inch-diameter fir tree growing from waste rock pile. Real estate sign on tree near the road marks the site.
Shaft is dry, no apparent water nearby. 30 feet diagonally up hill are five or more small surface prospects, the deepest being
about 4 feet, another being a shallow ditch about 40 feet in length. 100 feet northeast of the 60-foot shaft is a 4-foot-deep shaft. 
Minor limonite stain present and traces of sulfides. At least one well (350 foot depth, 1.5 gpm) exists 0.7 mi northeast
(downhill). Another about the same distance to the southwest.

Eclipse mine No site inspection. Limited documentation of substantial workings or production. Hodges (1897) comments on surface assays,
but does not specifically mention underground workings.

Frankie Girl mine Large-lot real estate development has been established on the old Gold Hill mining complex. Okanogan County Assessor’s
office has overlays that delineate lots; most of these having the same boundaries (and names) as original mining claims. Little
or no potential for surface water impacts noted during field inspection, however, one domestic well (350 foot depth; 1.5 gpm)
located 0.5 mi northeast (downhill) and another located 0.75 mi southwest (uphill). Real estate development in area.

Gladstone(?) mine Suspected to be Gladstone, although only shafts (no adits) identified on ground. Site is between Gold Crown (to east) and War
Eagle (to west). Shafts, referred to as D, E, F, and G in field notes (McKay). E is a ~50-foot vertical shaft surrounded by an old 
collapsed wooden rail; shaft follows joint. Rock was thrown in to gauge depth and test for water at bottom; no splash. Soft
collar. E was selected to represent the coordinates for the overall site. D, ~1200 feet south of E and ~300 feet lower elevation,
was viewed through binoculars but not checked. A few wheelbarrow loads of orange (oxidized) waste rock were visible.
Volume of waste rock suggests it is not a very deep shaft. F and G are 6-foot-deep shafts (prospects?) near E.

Gold Crown mine ~30-foot vertical shaft with water at bottom. Old timbers holding waste rock away from opening contribute to soft collar. Shaft
opening fenced with 3-foot-tall hogwire. Spring 300+ feet west of adit may be source of water in bottom of shaft. Mine
workings and ground water may be hydrologically connected. Sulfides, calcite visible in waste rock. Shaft follows joint. Shaft
has southwest slope aspect. 45 feet east of this site is a 25-foot-long trench, sloping ~15º at N60E. Much orange color in rock;
limonite, pyrite cubes, oxidized. Note: This site should not be confused with another mine of the same name, located within the 
Chopaka WAU, sec. 31, T39N R26E.

Gold Hill mine Not clear exactly which part of overall Gold Hill complex this feature represents. Old mine claims known to be in this complex
include: Pennsylvania, Ohio, Storm King, Danny, Virginia, Indiana, Texas, Blue Belle, E Pluribus, Cleve, Bonanza, Argonaut,
Chinook (and others). Site is a 12-foot shaft with 2 to 3 feet of water in the bottom. Water could be heard trickling into the
shaft (but not seen). Shaft is just below the road, hidden in brush. Some branches and fallen tree over it. No fence. Pervasive
quartz. Very little sulfide noted; only tiny crystals. Limonite staining present.

Golden Fleece mine Not located in the field.

Hercules mine Location coordinates taken from map (GPS not available at time of inspection). “X” is in correct location on USGS Loomis
7.5-minute quadrangle map (NW¼NE¼ sec. 15, T38N R25E). Top 3 feet of adit portal open. White/tan precipitate visible at
portal. Stagnant air in adit. Floor of adit iron stained and damp, but no evidence of water flowing from adit. About 100 cu yd of 
waste rock (some fines) ~500 feet above Cecile Creek. Farther up valley, we observed what appeared to be an opening to
another adit. Opening was 2 feet tall x 8 feet wide (not readily accessible; did not examine further). Much farther up the valley, 
we observed evidence of blasting and some waste rock.

John Judge property The “John Judge Property” is a combination of at least three mining operations (Leadville No. 1, Leadville No. 2, and Denver
City) and as many as 13 patented claims. Operations at all sites were both underground and surface. No water on the site. Open
shaft with heavy timbers around collar is primary hazard at Leadville No. 1. Other Leadville features are either open cuts or
collapsed adits. Denver City site has open adit and series of open cuts uphill (eastward) from adit portal.

Little Falls mine Not located in field.

Lucky Strike mine No site inspection. Low priority due to limited documentation of substantial workings or production.
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Site name Sum ma tion

Oro Fino/Utica mine Could locate neither adit indicated on USGS quad nor 15-foot shaft discussed by Hodges (1897). Only features identified near
Utica site and its extension, Oro Fino, were two open-trench surface cuts. 

Palmer Mountain tunnel South end of the tunnel sealed with concrete and a steel plate with a rubber gasket. Evidence of water seeping from the seal
was observed during the site visit. Very little waste rock is present at the site; not enough to account for 8000 feet of workings. 
Concrete foundations of mill facilities and a small dam are still present at the site.

Red Jacket mine Not located in the field.

Security mine Two open adits and an open shaft; the shaft intersects the upper adit. Water is discharging from the lower adit. Seeps and
springs noted along bench at same elevation as mine; assume this is source of water. Nearest significant water body is
Sinlahekin Creek, 3000 feet to the west (downhill); quad map shows a couple of small ponds about 1000 feet to the north of
site at the same elevation along a bench. Wildlife uses this moist cool area. Field tests revealed no metals, sulfate, or acidity;
however, lab analysis showed trace amounts of Cu, Pb, Zn in adit discharge. Significant temperature gradient (12°C cooler) and 
some air flow noted at lower adit. Lower adits and shafts probably connected (100 feet of vertical separation between adits).
Shaft and upper adit definitely connected. 

Summit mine Site is currently being actively used for a residence. Not visited. Site should not be confused with that of 1995 Huchton
(Okanogan County Health) inspection of same mine name, but different legal description (secs. 22 and 23, T40N R25E in
Nighthawk District).

Summit mill site Remnants (foundation, portions of bullet-ridden walls) of stout concrete building with machine mounts inside (presumably mill 
building) within 100 feet of Toats Coulee Creek, along lower side of Toats Coulee Road. Appears to be frequently used,
despite ‘no trespassing’ signs. Stone-lined pit, 6 feet in diameter and 5 feet deep, immediately adjacent to Toats Coulee Creek.
Apparent bridge approach and steel eye set in rock observed in same location along shoreline.

Tunnel mill site Immediately to east of Summit mill site. Remaining evidence of operations is mostly rectangular rows of rocks (perhaps old
foundation material), old cans, cleared areas, etc. Recent work done to build bridge near old mill site. More research needed to
determine which mine(s) this mill site served, the volume (and final disposition) of tailings generated, and milling methods. No 
entry made in “Features” table. No particularly prominent features remaining at site.

unnamed mine 25-foot-deep adit, second adit with a vertical winze; and a 50-foot shaft. All features open and unfenced. This site is located
~1000 feet to the northwest of the War Eagle site. Literature for War Eagle indicates a 100-foot adit, but this feature is not
shown on the quad map (shaft and prospect only), nor was it found on the ground near the other features for War Eagle. 

unnamed prospect USGS Loomis quad shows this as a single shaft and surface cut, labeled “prospect” and located between War Eagle and Black
Bear mines. We found four shafts (6, 6, 10, and 40 feet) and one open ditch; all lined up in close proximity, running northwest
to southeast. Most likely, this is associated with the War Eagle mine.

War Eagle mine Shafts are located accurately on USGS Loomis 7.5-minute quadrangle map. Two shafts, each ~60 feet deep, located within 200
feet of each other; 6-foot deep prospect pit and ditch located between the two shafts. No water on site; bottom of shafts appear
to be dry. One of the shafts has something of a funnel-shaped collar, further compounding the falling hazard. Literature
discusses a 100-foot adit at this site, which was not located. Two adits in the distance, toward the Security mine, may have
been part of War Eagle or another unknown mine/prospect (listed above).
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AP PEN DIX G: Hab i tat ob ser va tions—Ce cile Creek WAU

Site name Fea ture
Po ten tial bat

hab i tat?
Portal
as pect 

Air tem per a ture
in side/out side

Air flow at
mine opening

Elevation
dif fer ence Com ments

Black Bear
mine

shafts (3) unknown SW no temperature
gradient

no <50 feet Shafts probably connected, but no significant air flow or temperature gradient
observed at time of inspection (June).

Bunker Hill
mine

lower adit unknown S 15ºC/26ºC no <50 feet Openings may be connected, but no significant airflow observed. Temperature
gradient may be largely due to shading.

Bunker Hill
mine

open cut or
collapsed adit

no W

Bunker Hill
mine

shaft/steep incline unknown SE unknown <50 feet

E Pluribus
mine

shafts (2) with
prospect nearby

no horizontal no temperature
gradient

no

Frankie Girl
mine

middle adit unknown NE 10ºC/25.8ºC no Temperature differential noted, but no significant air flow observed. Not clear
that this adit is connected with any other mine openings.

Frankie Girl
mine

lower adit unknown NE not recorded no Lower temperature in adit, but no air flow noticed. No standing or flowing
water, but slight dampness.

Gladstone(?)
mine

shaft unknown SW unknown Viewed through binoculars only. Small volume of waste rock suggests shallow
shaft.

Gladstone(?)
mine

shaft (6 feet) no SW no temperature
gradient

no

Gladstone(?)
mine

deep shaft (50 feet) unknown SW unknown Deep open shaft with loose rock collar. Bird observed inside.

Gold Crown
mine

shaft unknown SW no temperature
gradient

no 30-foot shaft does not appear to be connected to any other workings. No air
flow, no temperature gradient.

Gold Hill mine shaft no no

Hercules mine adit unknown SE no Stagnant air.

John Judge
mine

open adit, series of
open cuts, waste rock

no W 20ºC/28ºC no Large volume of pellet-shaped animal (possibly goat) droppings at back of adit.

John Judge
mine

open shaft no W no temperature
gradient

no Open shaft with timbered collar level with top of waste rock dump. Bridged or
plugged at 40 feet. 

Oro Fino mine open surface cut
(trench)

no NE

Palmer
Mountain
tunnel

adit/tunnel no SW Portal sealed; plugged ~12 feet inside with concrete and steel.

Security mine lower adit yes W 13ºC/~25ºC moderate 100 feet Wildlife uses the small drainage flowing from mine; observed rattlesnake,
several birds, wood rat, etc. Small bones (fawn?) found in adit entrance.
Airflow, temperature gradient, and multiple openings suggest possible bat use. 
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Site name Fea ture
Po ten tial bat

hab i tat?
Portal
as pect 

Air tem per a ture
in side/out side

Air flow at
mine opening

Elevation
dif fer ence Com ments

Security mine shaft yes not recorded unknown 100+ feet Shaft and exposed stope/trench appeared to have its own microclimate, as
evidenced by the fern grotto seen inside the exposed stope. Presumably, this
may be influenced by air flow or temperature/humidity gradients from the open
shaft?

Security mine upper adit yes W not recorded slight 100 feet With the air flow observed in the lower adit and probability of openings being
connected within mine, probably high potential for bat habitat.

Summit mine 4 shafts, 2(?) adits,
possible mill site

unknown SE Literature indicates significant workings (1600+ feet). Occupied residence on
site.

Summit mill
site

concrete walls and
other mill remnants

no

unnamed mine adit with
vertical winze

unknown NW no temperature
gradient

no >50 feet Adit with vertical winze immediately inside portal. Connected to other
workings, however, no significant temp gradient or air flow.

unnamed mine adit no NW no temperature
gradient

no >50 feet Not certain if two adits and shaft are connected. Proximity suggests they may
be, but no temperature gradient or air flow noted.

unnamed mine shaft no NW no <50 feet Not certain if two adits and shaft are connected. Proximity suggests they may
be, but no temperature gradient or air flow noted.

unnamed
prospect

shaft no SW no Shafts and prospects do not appear to be connected.

unnamed
prospect

3 shallow shafts,
1 open ditch

no SW no

Utica mine open surface cut
(trench)

no

War Eagle
mine

shafts (2) unknown unknown






